
Temperature

Annual
Weather Station Elevatlo Delta- Average Maximum Minimum
Climatic Division Latitude Longitude n Distance Direction Elevation Temperature Temperature Temperature

Site 38 03 39- 77 47'26' 271 ff - -
msl

Partiow 38- 03' 77- 42' 249 f 5 mi 97° (E) -22 ft 55.2'F 106-F -16'F
VA-02 msl 1952-1976 1952-1976 1952-1976

; '55.5,F,

Louisa 380 03' 780 00' 419fl 11 ml -93- (W) 148ff 56.0°F 104-F -21°F
VA-02 msl 1948-2002 1948-2002 1948-2002

',56.3@F,-'

Corbin 380 12' 7r 22' 220ff 25 ml 72 (ENE) -51 It 55.6-F 104'F -llF
VA-02 msl 1959-2002 1959.2002 1959-2002

Ashland 37° 45, 77e 29' 220 ff 27 mi 135- (SE) -51 ft 56.6°F 105°F -11°F
VAr02 msl 1948-2002 1948-2002 1948-2002

Richmond 37° 30' 770 19' 164 ff 47 ml 1400 (SE) -107 ff 58.0°F 105°F 8°F
VA-02 msl 1948-2002 1948-2002 1948-2002

47.7F 2'F,

Fredericksburg 38- 19' 77- 27' 90 f msl 26 ml 53- (NE) -181 ft 56.3-F 1060F -12°F
VA-01 1930-1997 1930-1997 1930-1997

_ _ _ _ _ _ _ _56.2 _F _ _ _ _ _ _ _ _ _ _

Charlottesville 38° 08' 78° 27' 641 ft 36 ml .-84 (W) 370 ft 56.80F O7°F -10F
VA-03 msl 1948-2002 1948-2002 1948-2002

',S 56;8°F' ' 1 :017 0§Fi;i , ''',,'-9 0F :, t

Piedmont 380 14' 78- 07' 520ff 21 ml 298- (WNW) 249ff 55.56F 106°F -11°F
VA.04 msl 1948-2002 1948-2002 1948-2002

__ _ __ _ _ '___'__ __55 9BF0 ___ __ __ _

rC:\wiNnOWS\PmfIes\PRRMHP,ersonal\Early Site PermitsNorth Anna\weather statons.wpd_ __ _ l,



Precipitation

Annual Maximum Maximum Maximum
Weather Station Delta- Average Annual Monthly 24-hour
Climatic Division Latitude Longitude Elevation Distance Direction Elevation Precip Precip Precip Precip

Site 38' 03' 39' 77' 47' 26' 271 ft msl

Partlow 386 03' 77 42' 249 ft msl 5 mi 970 (E) -22 ft 45.20 In 72.25 in 16.20 In 5.45 In,
VA-02 1952.1976 1952-1976 1952-1976 1952-1976

"; 4224 In'

Louisa 386 03' 780 00' 419 ft msl 11 ml -93° (W) 148 It 42.85 in 62.47 in 16.33 in 11.18 Inb
VA-02 1948-2002 1948-2002 1948-2002 1948-2002

''04t'.62 inD

Corbin 38° 12' 770 22' 220 ft msl 25 ml 720 (ENE) -51 ft 42.64 In 60.70 in 10.44 In 7.45 inf
VA-02 1959-2002 1959-2002 1959-2002 1959-2002

Ashland 37' 45' 77° 29 220 it msi 27 ml 135° (SE) -51 ft 42.51 In 58.75 In 14.33 in 5.44 ind
VA 02 1948-2002 1948-2002 1948-2002 1948-2002

Richmond 37° 30' 77° 19' 164 it msi 47 ml 140° (SE) -107 ft 43.29 in 61.31 in 16.60 in 8.79 In0
VA-02 1948-2002 1948-2002 1948.2002 1948-2002

43.16, , 18.87.in ' 8,79Jin.

FrederIeksburg 38° 19' 77° 27' 90 ft msl 26 ml 530 (NE) -181 ft 41.12 In 57.31 in 16.20 In 6.17
VA-01 1930-1997 1930-1997 1930-1997 1930-1997

. ; '' ' ~40.'99 in' "'-

Charlottesville 38' 08' 78° 27' 641 ft msl 36 ml -84' (W) 370 ft 46.74 In 66.03 in 17.96 in 9.20 In
VA-03 1948-2002 1948-2002 1948-2002 1948-2002

'45.72 Int' ;16,96 in 8.00in

Piedmont 380 14' 78° 07' 520 ft Rmsl 21 ml 298' 249ff 42.07 In 63.47 in 13.32 in 7.85 In
VA 04 (WNW) 1948-2002 1948-2002 1948-2002 1948-2002

, _ _ __ _ __ _ _ _ _ _____ ___ 38.68 Int::

o .oN

0,010

0. (1

O.o1-

~oVm

&August 12, 1955 (either hurricane Connie or Diane?)
bAugust 20, 1969 (hurricane Camille?)
cJune 22, 1972
dJuly 16,1989

eAugust 12, 1955 (either hurricane Connie or Diane?)

C:\WINDOWS\Proflles\RBH\Personal\Eariy Site Permnits\North Anna\weather stations.wpd



Snowfall

Annual Annual Maximum Maximum Maximum
Weather Station Delta- Average Maximum Monthly 24-hour Snow
Climatic Division Latitude Longitude Evtlon Distance Direction Elev Snow Fall Snow Fall Snow Fall Snow Fall Depth

Site 38 03'39 77° 47' 26' 271 I msl - -

Partlow 386 03' 77° 42' 249 ft msI 5 ml 97° (E) -22 ft 16.6 in 41.0 In 20.0 in NIA
VA-02 1952-1976 1952-1976 1952-1976 1952-1976

18.6 In

Loulsa 386 03' 78° 00' 419 fl msI 11 ml -93° (W) 148 f 18.5 In 5941h 32.2 in 16.0 in 24 in
VA-02 1948-2002 1948-2002 1948-2002 1948-2002 1948.2002

Corbin 380 12' 77 22' 220 ft msl 25 ml 72° (ENE) -51 ft 15.8 in 48I 26.0 in 15.0 In 16 in
VA-02 1959-2002 1959-2002 1959-2002 1959.2002 1959-2002

Ashland 370 45' 77° 29' 220 ft msl 27 ml 1350 (SE) -51 ft 15.4 In fieTh 30.2 in 14.0 In 19 in
VA-02 1948-2002 1948-2002 1948-2002 1948-2002 1948-2002

Richmond 370 30' 77° 19' 164 ft msl 47 mi 140° (SE) -107 ff 28.5 in 21.6 In
VA-02 1897-1999 1897-1999

13.9 in 47-ein 26.2 In. 13.3 in 15 In
1948-2002 1948-2002 1948-2002 1948-2002 1948-2002

16''' 31~n"' , '28.51n " 21 .fi1n- 21

Fredericksburg 38°19' 7r27' 90 o msl 26 mi 53° (NE) -181 f 14.6 In 35.0 In 30.5 In
VA-01 1930-1997 1930-1997 1930-1997

17. n.

Charlottesville 38° 08' 780 27' 641 ft msl 36 ml -84° (W) 370 ft 20.7 In 61.9 In 29.8 In
VA-03 1948-2002 1948-2002 1948-2002

30.2 In 20.7 in
1893-1999 1893-1999

'24.2" In' '29.8 in

Piedmont 38 14' 785 07' 520 f msl 21 ml 298° (WNW) 249 It 20.6 In 63.3 In 32.0 in
VA-04 1948-2002 1948-2002 1948-2003

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 2 2 .0 In' i
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Virginia's Climate

Bruce P. Hayden and Patrick J. Michaels

Climate Controls

Few states have a more diverse climate than that of Virginia. The state has five different climate
regions: the Tidewater, Piedmont, Northern Virginia, Western Mountain, and Southwestern Mountain
regions. Some localities-Charlottesville, Lynchburg, and Warrenton, for example-have climate
amenities such as long growing seasons and infrequent subzero temperature minimums, while
winters on the northern Blue Ridge frequently produce bitterly cold temperatures like those of
Chicago. Similarly, annual rainfall totals can vary from a sparse thirty-three inches typical of the
Shenandoah Valley to more than sixty inches in the mountains of southwestern Virginia.

Virginia's climate results from global-scale weather patterns that are modified by the diverse
landscape of the Commonwealth. While detailed discussion of the global-scale contribution is
beyond the scope of this newsletter, the state's landscape provides local controls primarily in three
ways. First, the Atlantic Ocean and its "river" of warm water, commonly called the Gulf Stream, play
a dominant role in differentiating Virginia's precipitation climate. Winter storms generally move or
"track" from west to east and, in the vicinity of the east coast, move northeastward paralleling the
coast and the Gulf Stream. This shift to a northeast track results In part from the tendency of the
storm to follow the boundary between the cold land and the warm Gulf Stream Waters. These
storms grow rapidly as they cross the coast; and as they move northeastward, moisture-laden air
from the storm crosses Virginia from the. east and northeast. The eastern slopes and foothills of the
Blue Ridge Mountains are the prime recipients of this moisture. The great coastal storms of 1962,
which are remembered primarily because of the high surf and storm surges along Virginia's coast,
also produced record snowfalls along the northern section of the Blue Ridge mountains.

The high relief of the Appalachian and Blue Ridge mountain systems also helps to control Virginia's
climate. The influence here originates with the well-developed rainfall pattern that is evident along
the great mountains of the western margin of North America. Great quantities of rain fall on these
western slopes as moist air from the Pacific Ocean flows eastward, rises, condenses, and
precipitates. As the air flows down over the eastern slopes, however, little rain falls and a 'rain
shadow" pattern results. Along the Appalachian and Blue Ridge Mountains of western Virginia, this
airflow is sometimes from the west and sometimes from the east. When the flow is from the west,
the New River and Shenandoah River valleys are in the rain shadow of the Appalachian Mountains;
when the airflow is from the east, they are in the shadow of the Blue Ridge Mountains. As a result,
both the New River and the Shenandoah River valleys are the driest portions of the state. Regions
of equally low rainfall are rare in the eastern United States (although common along the eastern
margins of the great plains of the central United States).

The third important local control on climate is the state's complex pattern of rivers and streams,
which drain the precipitation that falls and modify the pattern of moist airflow from which the
precipitation falls. These river systems drain the Commonwealth's terrain in all four geographical
directions. In far southwestern Virginia, the Clinch and Holston rivers drain south into North Carolina
and Tennessee. The New River drains westward into the Ohio River, while the Shenandoah River

1 ')J /A2P M2



Virginia Climate Description Page 2of 3

drains northward into the Potomac. Finally, the Roanoke, James, York, and Rappahannock rivers
drain eastward through the Piedmont and into the Tidewater area. The air that flows across Virginia
flows either up these river valleys or over the crests of the mountains and down Into the valleys.
With a southerly flow of air, for example, moist air would move up the Holston River drainage, and
rainfall would increase up valley with increasing elevation. However, this same southerly airflow
would be downhill into the New River drainage, and on toward the Ohio River basin. This downward
flow of air is not conducive to rainfall.

Virginia's wide variety of agricultural products marks the economic benefits of its climate diversity.
The close quarters of dissimilar climatic zones also has its costs, however, because the boundaries
between zones are not fixed and the year-to-year constancy of conditions is rare. A climate
condition typical of one region might In a given year extend outward into another area. As an
example, low rainfall levels typical of the Shenandoah Valley's thirty-three inches per year may
extend eastward across the Blue Ridge, out across the Piedmont, and into the Tidewater region. In
such a case, drought, crop failure, and economic losses like those of the past summer may be
extensive.

Weather Systems

Much of Virginia's rainfall results from storms associated with warm and cold fronts. As already
noted, these storms generally move from west to east and, in the vicinity of the east coast, move
northeastward. While a very large number of specific storm histories and storm tracks can occur and
a great diversity of precipitation patterns can result, not all are equally common. Storms are most
frequently observed to move parallel to the Appalachian or the Blue Ridge Mountains, the coastal
zone, and the Gulf Stream, all of which have a northeast trend, or to move parallel to the Great
Lakes and the Ohio River Valley. When storms cross the east coast well to the south of Virginia and
move offshore, the heaviest rain usually falls in southeastern Virginia. When these storms become
very intense or when they closely skirt the coastline, the strong up-slope winds result in heavy
rainfalls on the Blue Ridge. Frequently, frontal storms tracking along the Ohio Valley move across
southern Pennsylvania and off the New Jersey coast; as such storms approach the coast, great
quantities of moist air flow inland and then southward into Virginia.

When sufficient cold air invades Virginia from the west and northwest, frontal storms may cause
heavy snowfalls. Two of the state's most dramatic frontal snowstorms of recent years occurred
during the Christmas holidays of 1966 and 1969. In both cases, the Storm tracked along the Gulf
and the east coasts and crossed over Tidewater Virginia; a strong east and northeast flow brought
moist air across the state, overriding cold air from the west. While heavy snows are common in the
Piedmont region, the average winter does not have a major coastal snowstorm, and heavy winter
snows usually are confined to the mountainous areas of the state. As remarkable as it may seem,
some of the heaviest snowfalls in the eastern United States occur in the Appalachians of West
Virginia, just a few miles west of Highland County, Virginia. More than 2,500 millimeters (100 inches)
fall annually in this area; but Virginia, being In West Virginia's snow shadow, receives only a fraction
of this amount.

While heavy snowfalls usually result from frontal storms, hurricanes are created by a different
weather pattern. Hurricanes and tropical storms are intense cyclones formed within the deep, moist
layers of air over warm, tropical waters. Unlike frontal storms, which derive much of their energy
from the great temperature contrasts on either side of fronts, hurricanes and tropical storms derive
most of their energy from the warm ocean surface. Tropical storms over the low-latitude oceans
generally move from east to west. As they move westward, they are displaced farther and farther to
the north. Eventually, they enter the westerly airstreams of the mid-latitudes, and then recurve north
and eastward. In the vicinity of Virginia, these tropical storms move in a general northeasterly track,
like frontal storms: and as they move along this route, they intensify. Those storms that reach an
intensity indicated by sustained winds of at least seventy-two miles an hour are classified as
hurricanes.

Hurricanes and tropical storms that cross Virginia, including those immediately offshore, occur most
frequently in early August and September and rarely appear before June or after November. During
the month of September, anywhere from 10 to 40 percent of Virginia's rainfall comes from

http://climate.virginia.edu/description.htm 12/03/2003
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hurricanes and tropical storms. When Hurricane Camille, Virginia's most notable hurricane of recent
times, passed through the state In 1969, upwards of 840 millimeters (33 inches) of rain fell on the
eastern slopes of the Blue Ridge in Nelson County and caused record floods along the James River.

Before the turn of the century, hurricane and tropical storm passages across Virginia were relatively
common, averaging one per year. From 1905 to 1920, however, a hurricane struck, on the average,
only one year in every five. The frequency then increased to about three hurricanes in a five-year
period before decreasing again in the 1960s and 1970s. The reasons for these variations are as yet
unknown.

Thunderstorms, which occur In all months of the year, are most common in the deep, moist, warm
air of tropical origin that is typical of summer. In Virginia, days with thunderstorms are recorded at
commercial and military airports. Over the last two decades the state has averaged one thunder-
storm day a decade in January, compared with nine thunderstorm days a month in July.
Thunderstorm days are most frequent in southern Virginia, particularly in the far southwestern
section, while northern Virginia experiences the least number of such storms. Thunderstorms are
also most likely to occur during the warmest part of the day, with 4:00 p.m. the most probable time of
occurrence. In Roanoke, for example, thunderstorms occur ten times more frequently at 4:00 p.m.
than at 10:00 a.m. and five times more frequently at 4:30 p.m. than at 7:00 p.m. At Norfolk,
thunderstorms are also most frequent at 4:00 p.m., remaining common there until about midnight.
Thunderstorms produce complex patterns of rainfall, such that areas of heavy rain may be next to
areas with little or no rain.

Virginia Long-Term Average Temperature and Precipitation (1 895-1998)

Month Maximum F Minimum 'F Average 'F Precipitation (Inches)
Jan 45.8 26.0 35.9 3.13
Feb 47.7 26.7 37.2 3.08
Mar 56.9 34.1 45.5 3.86
Apr 67.1 42.7 54.9 3.29
May 75.8 52.2 64.0 3.99
Jun 82.9 60.2 71.5 3.69
Jul 86.1 64.3 75.2 4.31
Aug 84.6 63.2 73.9 4.14
Sep 79.2 57.0 68.1 3.50
Oct 69.2 45.0 57.1 3.36
Nov 57.8 35.4 46.6 3.21
Dee 47.8 28.0 37.9 3.18

Annual 66.7 44.6 55.7 42.70

http://climate.virginia.edu/description.htm 12/03/2003
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Virginia-USALocate Weather Station

National Climatic Data Center
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State Climatologist
Regional Climate Center
6 divisions listed in this state.

Select Division

Some stations not identified by division.
01 -Tidewater

_ - 01- *.
03 - Western Piedmont ii
04 - Northern
05 - Central Mountain
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This page dynamically generated 03 Dec 2003 from:
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Divisional Normals, 1971-2000 (and previous periods)Secion 1 CLIMATOGRAPHY OF THE UNITED STATES NO. 85
Temperature Temperature (OF), Precipitation (inches), and Degree Days

NOTES Page 3

Product Description:
This Climatography Includes normals and standard deviations for the five 30-year normals periods and the 70-year period between 1931-2000 for each
climate division. A dimate dhslon represents a region within a state that Is as climatically homogeneous as possible. The divisional data are used for
research applications In hydrology, agriculture, energy supply, etc., where data averaged over an area rather than for a point (station) Is needed. Divisional
data are used to assess large-scale climatic features with respect to a long period (I.e., decadal, 30-year period, etc.). There are 344 climate divisions In the
conterminous U.S., with additional divisions In Alaska, Hawaii, Puerto Rico, the U.S. Virgin Islands, and Pacific trust territories. Divisional boundaries
generally coincide with county boundaries except In the western U.S., where they are based largely on drainage basins.

The normals and standard deviations include values for each of the 12 calendar months and an annual value. The divisional data are displayed by name
and number for a state or territory. Data for the conterminous Urited States are presented alphabetically, followed by data for Alaska, Hawall, Puerto Rico,
the Virgin Islands, and Pacific trust territories. The data elements, presented In separate sections, Include time of observation-corrected mean temperature
(degrees F), precipitation (inches), and heating and cooling degree days (base 65 degrees F).

Abbreviations:
AVERAGE a Mean of Element for all Months (or Annual Values) for the Given Period of Record.
STD DEV = Standard Deviation for all Months (or Annual Values) for the Given Period of Record.
31-00 a 1931 through 2000 Long-Term Period of Record.
31-60. 1931 through 1960 Normal Period of Record. DB - Drainage Basin
41-70 m 1941 through 1970 Normal Period of Record. Fthis u Foothills
51-80 = 1951 through 1980 Normal Period of Record. Hydro - Hyrdrological Division
61-90. 1961 through 1990 Normal Period of Record.
71-00 a 1971 through 2000 Normal Period of Record.

Computational Procedures:

Division Identifier: AZ-06
State Abbre latio South Central
D!WsIon Number

Dvision Name

State Map with
Highlighted Dxivslon

Division Code

Monthly divisional average temperature and total precipitation data are derived by giving equal weight to all stations reporting both temperature and
precipitation within a climatological division, except for Hawaii, where any available stations (Including precipitation-only stations) are used. The number of
reporting stations within a division varies from month-to-month and year-to-year. Station data are not adjusted for Inhomogeneitles.

Temperature values are corrected for time of observation In the conterminous U.S. In the conterminous U.S., observers at National Weather Service
cooperative stations often take one observation per day, and the ending time of the climatological day can vary from station-to-station as well as year-to-
year. Differences of the 24-hour period over which maximum and minimum temperature (as well as average temperature) is reported Impact the calculated
monthly mean temperature. These potential biases are rectified by adjusting for varying observation times using a model (Karl et at, 1986) to adjust the
climate division averages such that all stations end their cilmatological day at midnight (I.e., climatological and calendar day coincide).

Monthly divisional temperature normals and 70-year averages are computed by adding the yearly values for a given month and then dividing by the number
of years In the period. The annual normal and 70-year average are computed by adding all of the monthly normal or long-term average values and then
dividing by 12. Precipitation normals and long-term means are computed In a similar manner, except for the annual, which Is the sum of monthly values.

Sequential monthly degree days are derived using a modification of the Rational Conversion Formulae developed by Thom (1954, 1966). This technique
utilizes the historical monthly average temperature and its corresponding standard deviation (over the standardizing period 1931-2000) to compute degree
days. The modified Thom technique derives the monthly degree days using a spline fit of the monthly mean temperature and standard deviations to
ameliorate the month-to-month step function that is Inherent with only a single monthly Input. The procedure for the computation of the divisional degree
day normals involves 1.) Calculation of the standard deviations of the temperatures for each of the 12 calendar months over the standardizing period; I.) Use
of the modified Thom technique to compute the heating and cooling degree days for every month and year in the period 1931-2000; and ill.) Calculation of
the 30-year normals and 70-year (1931-2000) long-term averages of the degree days using the procedure discussed above. Standard deviations are
computed using the sum and sum square values from the corresponding period of month-year sequential values. For annual temperature, the sum and sum
square of the annual values are used, while for annual precipitation, the sum and sum square of monthly values are used.

Anomalous Climate Divisions:
The following divisions are non-existent: Nebraska Division 04, Pacific Islands Division 01.
Due to lack of data, no data were computed for. Hawaii Division 07 (Island of Kahoolawe); Puerto Rico DivisIon 07 (Outlying Islands).
Data for the climate divisions of the Virgin Islands (01/02103) were consolidated Into a single Division 04 for the entire Virgin Islands.

Suoolemental Divisional Normals:
Hawaiian Hydrological Divisions: The varied topography and the locations of the observation stations In Hawaii yield highly localized precipitation patterns.
These patterns are at a finer resolution than the Island-by-island climate divisions. Research by NWS's Hydrometeorological Design Studies Center (NOAA,
2002) has led to the establishment of regional divisions for precipitation frequency studies. Data based on these divisions are found at the end of the tables.

Divisional Mans Supplement: Maps showing mean and standard deviations for the conterminous U.S., Alaska, and Hawaii are presented in Section 5.

References:
Kal, T.R, C.N. Williams, Jr, PA. Young, and W.Mt Wencand,1986: 'A model to estimate th eme rd observation bias associated with monthly mean mainmum, minimum, and mean
temperatures for the United States, Joumal of Climate and Applied Meteodlogy, Vd. 25, pp. 145-160.
Guttman, N.B. and R.G. Quayle, 1995: 'A Historical Perspective of U.S. Climate Divsions, Bulletin of the American Meteorological Society, Statistical desalplors of dimate, Bulletin of the
American Meteorological Society, Vol. 77, no. 2. pp. 293-303.
NQAA, 2002: Hawaii Precipitation Freqency Study. Update d Technicd Papar No 43, NOAMO8S1flce of Hydrology.
Thom, H.C.&, 1954: 'The rational relationship between heating degree days and temperature,' Monthly Weather Review, Vol. 82, pp. 1-8.
Thom, HC.&, 1966: Normal degree days above any base by the universal truncation coeillicend Monthly Weather Review, Vol 94, pp. 461465.

Release Date: June 15, 2002 National Climatic Data Center/NESDISINOAA. Asheville. North CarolinaRelease Date: June 15, 2002 National Climatic Data CenterINESDISINOAA, Asheville, North Carolina
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I Vermont - Virginia Page 59 ]
Climate Division Element JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANNUAL

_ __ __ .

VT-C1 31-00 AVERAGE

Northeastern STD DEV
31-60 AVERAGE

. _ STD DEV
41-70 AVERAGE

STD DEV
51-80 AVERAGE

i t STD DEV
61-90 AVERAGE

STD DEV
71-00 AVERAGE

4301 STD DEV

YT402 31-00 AVERAGE

We-stem STD DEV
31-60 AVERAGE

STD DEV
41-70 AVERAGE

STD DEV
51-80 AVERAGE

STD DEV
61-90 AVERAGE

STD DEV
71-00 AVERAGE

4302 STD DEV

VT-03 31-00 AVERAGE

ueaster 31-60 AVERAGE
STD DEV

41-70 AVERAGE
STD DEV

.51-80 AVERAGE
STD DEV

] 61-90 AVERAGE
STD DEV

71-00 AVERAGE
4303 STD DEV

VA-01 31-00 AVERAGE
TidewaterSTD O

Tdewater 31-60 AVERAGE
STD DEV

41-70 AVERAGE
STD DEV

51-80 AVERAGE
STD DEV

61-90 AVERAGE
STD DEV

t71-00 AVERAGE
4401 STD DEV

VA42 31-00 AVERAGE

Eastern Piedmont STD DEV
,31-60 AVERAGE

STD DEV
41-70 AVERAGE

STD DEV
.fi51-80 AVERAGE

STD DEV
61-90 AVERAGE

STD DEV
71-00 AVERAGE

4402 STD DEV

VA-Si 31-00 AVERAGE

Western Piedmont 31-60 STA REV
360AVERAGE

STD DEV
J 41-70 AVERAGE

STD DEV
* 51-80 AVERAGE

STD DEV
' 61-90 AVERAGE

STD DEV
71-00 AVERAGE

4403 STD DEV

14.9 16.8 27.3
5.2 4.7 4.0

15.8 17.0 26.9
5.3 4.8 4.7
14.8 16.8 27.5
4.9 4.1 4.1

14.7 16.7 27.7
4.7 4.5 3.5

14.2 16.6 27.9
5.1 4.5 3.3

14.6 17.2 27.6
5.0 5.0 3.8

18.3 19.7 30.1
5.3 4.7 4.0

19.2 20.1 29.9
5.3 4.7 4.6

18.1 19.9 30.4
5.0 3.9 4.1

17.8 19.3 30.2
4.7 4.7, 3.4

17.3 19.0 30.3
5.3 4.6 3.5

17.8 19.9 30.3
5.2 5.3 3.8

18.6 20.4 30.0
5.0 4.6 3.7

18.7 19.5 28.7
5.2 4.8 4.4

17.9 19.4 29.4
4.5 4.1 4.0

18.3 20.2 30.1
4.1 4.1 3.2
17.8 20.5 30.8
4.6 4.1 2.8

19.2 22.0 31.4
5.0 4.4 3.0

38.3 39.8 47.1
4.8 4.0 3.5

39.6 40.2 46.7
5.3 4.2 4.3

38.4 39.6 46.7
4.4 3.5 4.1

37.6 39.1 46.8
4.1 4.2 3.4

36.6 38.9 47.3
4.3 4.0 2.9
37.7 40.1 47.7
4.5 4.1 2.7

36.6 38.8 46.4
4.9 4.0 3.8
38.3 39.4 46.1
5.1 4.1 4.8

36.7 38.5 46.0
4.4 3.6 4.5
35.7 37.9 46.1
4.2 4.3 3.7

34.7 37.8 46.7
4.5 4.1 3.0

35.9 39.1 46.9
4.6 4.1 2.8

36.9 39.0 46.3
4.7 3.9 3.8
38.9 40.0 46.1
4.6 3.9 4.7

37.2 38.8 45.9
4.1 3.7 4.4

35.8 37.8 45.9
4.2 4.1 3.6

34.7 37.6 46.4
4.4 3.7 2.9

35.8 38.9 46.5
4.7 3.8 2.9

40.2 52.7 62.0
3.0 3.0 1.8

40.5 53.0 62.4
3.1 2.9 1.7

40.6 52.3 62.2
3.0 3.2 1.8

40.4 52.7 62.1
2.7 3.3 1.8

40.3 52.8 61.7
3.0 2.9 1.9

40.1 52.8 61.5
3.1 3.0 2.0

43.0 55.3 64.4
2.9 2.8 1.8

43.3 55.5 64.6
3.0 2.6 1.8

43.5 54.9 64.6
2.9 3.0 1.9

43.1 55.2 64.5
2.9 3.2 1.7

42.9 55.3 64.2
3.0 2.9 1.8

42.8 55.5 64.1
3.1 2.8 1.9

42;1 53.9 62.9
3.0 2.8 1.9

41.5 53.5 62.6
3.3 2.6 1.8

42.0 53.1 62.8
3.2 3.0 1.9

42.2 53.5 62.8
2.7 3.0 1.9

42.3 53.9 62.7
2.8 2.8 1.7

42.8 54.7 63.3
2.7 2.5 2.0

56.2 65.5 73.7
2.4 2.2 1.9

56.3 66.0 74.1
2.5 2.0 1.8

56.5 65.9 73.6
2.3 2.4 1.9

56.5 65.3 73.1
2.4 2.2 1.9

55.8 65.1 73.2
2.2 2.0 1.9

56.4 65.3 73.6
2.4 2.1 2.0

55.9 64.8 72.8
2.3 2.4 2.0

56.1 65.5 73.5
2.4 2.2 2.0

56.4 65.3 72.9
2.3 2.6 2.0

56.4 64.6 72.1
2.3 2.5 2.0

55.6 64.2 72.2
2.3 2.2 1.9

55.9 64.1 72.4
2.3 2.2 2.0

56.1 64.6 72.3
2.3 2.6 2.1

56.6 65.6 73.3
2.4 2.3 2.2

56.8 65.2 72.4
2.6 2.8 2.1

56.3 64.3 71.5
2.3 2.7 2.1

55.6 63.8 71.5
2.3 2.5 1.9

55.7 63.5 71.6
2.2 2.3 2.0

66.5 64.2 56.2
2.0 2.2 2.4

66.9 64.7 56.9
2.0 2.5 2.1

66.6 64.1 56.7
2.2 2.4 2.6

66.5 64.1 56.3
2.1 2.2 2.6

66.4 64.0 56.0
1.7 2.0 2.6

66.1 63.9 55.4
1.8 1.8 2.1

69.1 66.7 58.7
1.8 2.1 2.3

69.3 66.9 59.2
1.9 2.4 2.1

69.1 66.6 59.2
1.9 2.3 2.4

69.1 66.7 58.7
1.9 2.1 2.5

69.2 66.7 58.4
-1.5 1.9 2.4
69.0 66.6 58.0
1.9 1.8 2.0

67.6 65.3 57.2
1.9 2.2 2.1
67.2 64.9 57.1
1.9 2.2 2.1

67.2 64.7 57.3
1.9 2.3 2.5
67.4 65.1 57.3
1.9 2.1 2.5

67.7 65.4 57.2
1.6 2.1 2.4
68.1 65.9 57.2
1.7 1.9 1.6

77.8 76.3 70.5
1.6 1.6 2.0

77.8 76.4 70.8
1.5 1.4 2.1

77.6 76.2 70.5
1.6 1.5 2.1

77.5 76.6 70.7
1.5 1.6 2.1

77.5 76.3 70.2
1.5 1.7 2.2

78.2 76.4 70.5
1.8 1.8 1.7

76.8 75.2 68.7
1.7 1.6 2.3

77.1 75.5 69.2
1.6 1.4 2.2

76.6 75.1 68.5
1.6 1.4 2.3

76.4 75.3 68.7
1.5 1.5 2.4

76.2 75.0 68.3
1.5 1.7 2.4

76.8 75.1 68.5
1.8 1.9 2.0

76.0 74.5 68.0
1.8 1.7 2.4

76.4 75.0 68.7
1.8 1.6 2.4

75.8 74.4 67.8
1.5 1.5 2.3

75.5 74.5 67.9
1.5 1.4 2.3

75.4 74.2 67.5
1.7 1.7 2.3

75.9 74.3 67.6
1.8 1.9 2.0

45.4 34.0 20.3
2.8 3.2 5.0

46.2 34.3 19.9
2.4 3.6 4.8

46.5 34.7 19.8
2.5 3.0 4.9

45.7 34.4 20.1
2.8 3.2 4.9

45.2 34.0 20.0
2.9 3.0 5.3

44.2 33.5 20.9
2.8 2.8 5.4

47.9 36.6 23.9
2.7 3.2 4.8

48.6 36.8 23.8
2.5 3.5 4.4

49.1 37.3 23.5
2.4 3.0 4.5
48.2 36.9 23.6
2.8 3.1 4.5

47.7 36.6 23.3
2.8 2.9 5.2

46.8 36.3 24.3
2.7 2.8 5.4

46.3 36.1 23.4
2.6 3.0 4.6

46.5 35.3 22.3
2.4 3.2 4.4

47.0 36.0 22.2
2.3 2.9 4.4

46.6 36.5 23.2
2.7 2.8 4.3

46.3 36.6 23.4
2.8 2.9 4.5

45.9 36.8 24.9
2.7 2.7 4.9

59.8 49.9 41.0
2.6 2.7 4.0

60.3 49.7 40.7
2.6 2.4 4.1

60.4 49.8 40.1
2.5 2.2 3.8

59.7 49.8 41.1
2.6 2.5 4.0

59.5 50.3 41.2
3.0 2.8 4.1

59.3 50.1 41.8
2.9 3.1 4.2

57.4 47.7 38.8
2.8 2.8 4.1

58.2 47.4 38.7
2.6 2.4 4.1

57.9 47.4 37.8
2.8 2.2 3.9

57.2 47.4 38.6
2.7 2.6 4.0

57.0 48.1 38.7
3.2 2.8 4.2

56.9 48.0 39.4
3.1 3.2 4.2

57.2 47.5 38.8
2.9 2.8 4.0

58.4 47.6 39.2
2.5 2.7 4.0

57.8 47.4 39.1
2.7 2.3 3.8

56.7 47.1 38.5
2.8 2.5 3.8

56.3 47.7 38.4
3.3 2.6 4.1

56.3 47.5 38.9
3.2 3.0 4.2

41.7
1.2

42.0
1.2

41.9
1.1

41.8
1.1

41.6
1.0

41.5
1.3

44.5
1.1

44.8
1.1

44.7
1.0

44.4
1.1

44.2
0.9

44.3
1.2

43.7
1.3

43.2
1.3

43.3
1.2

43.6
1.1

43.7
1.0

44.4
1.3

58.0
1.0

58.2
1.0

57.9
1.0

57.8
1.0

57.7
0.9

58.1
1.0

56.7
1.1

57.1
1.0

56.6
1.1

56.4
1.0

56.2
1.0

56.6
1.0

56.4
1.2

57.2
1.0

56.5
1.1

56.0
1.0

55.9
0.9

56.0
1.0



CLIMATOGRAPHY OF THE UNITED STATES NO. 85

Divisional Normals and Standard
Deviations of Temperature,
Precipitation, and Heating and
Cooling Degree Days
1971 -2000 (and previous normals periods)

Section 2: Precipitation
U.S. Climate Divisions

dcAk
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
NATIONAL ENVIRONMENTAL SATELLITE, DATA, AND INFORMATION SERVICE
NATIONAL CLIMATIC DATA CENTER
ASHEVILLE, NC



-!

4A2 United States Aho
Cizusnte Normalb W.

I F "^ A#I I APi_" s

Divisional Normals, 1971-2000 (and previous periods)Section 2: CLIMATOGRAPHY OF THE UNITED STATES NO. 85
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I NOTES Page3 |

Product Descripfion:
This Climatography Includes normals and standard deviations for the five 30-year normals periods and the 70-year period between 1931-2000 for each
climate dhivsion. A climate division represents a region within a state that Is as climatically homogeneous as possible. The divisional data are used for
research applications in hydrology, agriculture, energy supply, etc., where data averaged over an area rather than for a point (station) Is needed. Divisional
data are used to assess large-scale climatic features with respect to a long period (i.e., decadal, 30-year period, etc.). There are 344 climate divisions in the
conterminous U.S., with additional divisions In Alaska, Hawaii. Puerto Rico, the U.S. Virgin Islands, and Padfic trust territories. Divisional boundaries
generally coincide with county boundaries except in the western U.S., where they are based largely on drainage basins.

The normals and standard deviations include values for each of the 12 calendar months and an annual value. The divisional data are displayed by name
and number for a state or territory. Data for the conterminous United States are presented alphabetically, followed by data for Alaska, Hawaii, Puerto Rico,
the Virgin Islands, and Pacific trust territories. The data elements, presented in separate sections, Include time of observation-corrected mean temperature
(degrees F), precipitation (inches), and heating and cooling degree days (base 65 degrees F).

Abbreviations:
AVERAGE - Mean of Element for all Months (or Annual Values) for the Given Period of Record.
STID DEV a Standard Deviation for all Months (or Annual Values) for the Given Period of Record.
31-00- 1931 through 2000 Long-Term Period of Record.
31-60 - 1931 through 1960 Norrnal Period of Record. DB a Drainage Basin
41-70 - 1941 through 1970 Normal Period of Record. Fthis - Foothills
61-80 - 1951 through 1980 Normal Period of Record. Hydro - Hyrdrological Division
61-90 - 1961 through 1990 Normal Period of Record.
71-00 = 1971 through 2000 Normal Period of Record.

Computational Procedures:

DMsion Identifier: AZ-OS
State Abbreviation South entra
Division Number r .....

Division Name

State Map with 06
Highlighted DMslon

Dhivsion Code

Monthly divisional average temperature and total precipitation data are derived by giving equal weight to all stations reporting both temperature and
precipitation within a climatological division, except for Hawaii. where any available stations (including precipitation-only stations) are used. The number of
reporting stations within a division varies from month-to-month and year-to-year. Station data are not adjusted for inhomogeneites.

Temperature values are corrected for time of observation In the conterminous U.S. In the conterminous U.S., observers at National Weather Service
cooperative stations often take one observation per day, and the ending time of the dirnatological day can vary from station-to-station as well as year-to-
year. Differences of the 24-hour period over which maximum and minimum temperature (as well as average temperature) is reported impact the calculated
monthly mean temperature. These potential biases are rectified by adjusting for varying observation times using a model (Karl et a/., 1986) to adjust the
climate division averages such that all stations end their climatological day at midnight (ie., climatological and calendar day coincide).

Monthly divisional temperature normals and 70-year averages are computed by adding the yearly values for a given month and then dividing by the number
of years in the period. The annual normal and 70-year average are computed by adding all of the monthly normal or long-term average values and then
dividing by 12. PrecIpitation normals and long-term means are computed in a similar manner, except for the annual, which is the sum of monthly values.

Sequential monthly degree days are derived using a modification of the Rational Conversion Formulae developed by Thom (1954, 1966). This technique
utilizes the historical monthly average temperature and Its corresponding standard deviation (over the standardizing period 1931-2000) to compute degree
days. The modified Thom technique derives the monthly degree days using a spline fit of the monthly mean temperature and standard deviations to
ameliorate the month-to-month step function that Is Inherent with only a single monthly Input. The procedure for the computation of the divisional degree
day normals involves i.) Calculation of the standard deviations of the temperatures for each of the 12 calendar months over the standardizing period; I.) Use
of the modified Thom technique to compute the heating and cooling degree days for every month and year In the period 1931-2000; and lii.) Calculation of
the 30-year normals and 70-year (1931-2000) long-term averages of the degree days using the procedure discussed above. Standard deviations are
computed using the sum and sum square values from the corresponding period of month-year sequential values. For annual temperature, the sum and sum
square of the annual values are used, while for annual precipitation, the sum and sum square of monthly values are used.

Anomalous Climate Divisions:
The following divisions are non-existent: Nebraska Division 04, Pacific Islands Division 01.
Due to lack of data, no data were computed for: Hawaii Division 07 (Island of Kahoolawe); Puerto Rico Division 07 (Outlying Islands).
Data for the climate divisions of the Virgin Islands (01/02103) were consolidated Into a single Division 04 for the entire Virgin Islands.

Suvolemental Divisional Normals:
Hawaiian Hydrological Divisions: The varied topography and the locations of the observation stations In Hawaii yield highly localized precipitation patterns.
These patterns are at a finer resolution than the island-by-island climate divisions. Research by NWS's Hydrometeorological Design Studies Center (NOAA,
2002) has led to the establishment of regional divisions for precipitation frequency studies. Data based on these divisions are found at the end of the tables.

Divisional Mans Supolement: Maps showing mean and standard deviations for the conterminous U.S., Alaska, and Hawaii are presented in Section 5.

References:
Karl, T.R, C.N. Williams, Jr., P4. Young, and W.it Wendland, 1986: 'A model to estimate the lne of observatin bias associated withi monthiy mean maxirnmm, miimum, and mean
temperatures forthe United Sates,' Journal of Climate and Apptied Meteorology, Vol. 25, pp. 145-160.
Guttman, N.B. and R.G. Ouayle, 1995: 'A Historical Perspective of U.S. Climate Divisions, Bulletin of the American Meteorological Society, Statistical descriptors of climate, Bulletin of the
American Meteorogical Society, Vd. 77, no. 2, pp. 293403.
NOAA, 2002 Hawaii Precipitation Frequency Studyi Update of Tocnkat Paper No. 43, NOAAINWS/Office of Hydrology.
Thom, H.C.S., 1954: 'The rational relationship between heating degree days and teniperabure, Monthly Weather Review, Vol. 82, pp. 14.
Thon, H.C.S., 1966: 'Normal degree days above any base by the universal truncation coeflicenti' Monthly Weather Review, Vol. 94, pp. 461-465.

Release Date: June 15, 2002 National Climatic Data CenterlNESDIS/NOAA, Asheville, North Carolina
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CLIMATOGRAPHY OF THE UNITED STATES NO. 85

Temperature (°F), Precipitation (inches), and Degree Days

I Vermont - Virginia Page 59
.- .- -- . . I

Climate Division Element JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANNUAL

VT-01 31-00 AVERAGE

4

4

4

NodhestemSTD DEV
31-60 AVERAGE

--- ~ _ ST DEV
41-70 AVERAGE

0SD DEV
d51-80 AVERAGE

STD DEV
61-90 AVERAGE

STD DEV
71-00 AVERAGE

4301 STD DEV

VT-02 31-00 AVERAGE

Westem STD DEV
31-60 AVERAGE

- :S-D DEV
41-70 AVERAGE

STD DEVI 51-80 AVERAGE
STD DEV

61-90 AVERAGE
STD DEV

71-00 AVERAGE
1302 STD DEV

VT-03 31-00 AVERAGE
SouthastemSTO DEV

Southeaster 31-60 AVERAGE
-- STD DEV

41-70 AVERAGE
STD DEV

51-80 AVERAGE
STD DEV

61-90 AVERAGE
STD DEV

71-00 AVERAGE
1303 STD DEV

VA-01 31-00 AVERAGE
TideaterSTD 0EV

Tidewater 31-60 AVERAGE
STD DEV

zJ~. 41-70 AVERAGE
STD DEV

; 15 f51-80 AVERAGE
,>O ~STD DEV

61-90 AVERAGE
STD DEV

71-00 AVERAGE
4401 STD DEV
VA-02 31-00 AVERAGE
Eastem Piedmont STD DEV

31-60 AVERAGE
STD DEV

, ' - 41-70 AVERAGE
;. STD DEV

'>td!51-80 AVERAGE
* -, -STD DEV

------- -~ ~ 61-90 AVERAGE
STD DEV

11-00 AVERAGE
1402 STD DEV

VA-03 31-00 AVERAGE

Western Piedmont STD DEV
360AVERAGE

17 STD DEV
41-70 AVERAGE

STD DEV
,51-80 AVERAGE

, , STD DEV
61-90 AVERAGE

STD DEV
71-00 AVERAGE

1403 STD DEV

2.71 2.26 2.71
1.27 0.88 0.96
2.49 2.19 2.53
0.97 0.69 0.99
2.21 2.24 2.37
0.90 0.69 0.94
2.54 2.28 2.70
1.30 0.89 0.97
2.52 2.29 2.73
1.40 1.07 0.96
3.25 2.40 3.08
1.46 1.08 0.77
2.41 1.97 2.56
1.11 0.80 0.86
2.52 2.12 2.63
0.89 0.73 0.98
2.22 2.07 2.40
0.87 0.71 0.96
2.33 2.04 2.56
1.17 0.83 0.92
2.07 1.89 2.43
1.18 0.92 0.77
2.54 1.90 2.65
1.34 0.95 0.61
3.54 2.97 3.69
1.65 1.23 1.48
3.64 3.00 3.73
1.37 0.79 1.75
3.07 3.03 3.39
1.37 0.84 1.40
3.35 2.99 3.71
1.91 1.03 1.43
3.22 3.12 3.52
1.93 1.63 1.32

3.82 2.94 3.87
1.88 1.64 1.28
3.61 3.17 3.89
1.54 1.24 1.53
3.37 3.02 3.53
1.65 1.13 1.15
3.08 3.12 3.54
1.03 1.15 1.17
3.51 3.23 3.93
1.34 1.17 1.20
3.62 3.36 3.89
1.48 1.14 1.60
3.97 3.28 4.36
1.55 1.37 1.86
3.55 3.11 3.89
1.73 1.33 1.61
3.51 2.97 3.71
1.88 1.11 1.25
2.95 3.03 3.59
1.16 1.19 1.15
3.32 3.19 3.76
1.68 1.50 1.28
3.36 3.26 3.74
1.69 .47 1.71
3.84 13.19. 4.16
1.68 1.56' 2.01
3.52 3.18 4.03
1.73 1.40 1.73
3.42 3.04 3.94
1.77 1.31 1.45
2.98 3.13 3.83
1.15 1.30 1.26
3.29 3.27 4.12
1.63 1.50 1.57
3.22 3.30 3.86
1.67 1.49 1.78
3.84 3.29 4.23
1.82 1.51 2.13

3.11
1.10
2.98
0.95
2.87
0.89
3.01
0.83
3.09
0.92
3.26
1.29
3.04
1.05
3.05
1.03
3.04
0.97
3.03
0.75
2.95
0.91
3.04
1.16
3.82
1.43
3.88
1.29
3.61
1.25
3.81
1.17
3.79
1.39
3.86
1.61
3.12
1.15
3.23
1.06
2.82
0.98
2.92
0.98
2.99
1.30
3.21
1.25
3.30
1.47
3.53
1.43
3.04
1.09
3.09
1.10
3.08
1.56
3.33
1.60
3.56
1.48
3.68
1.14
3.33
1.18
3.49
1.24
3.43
1.80
3.73
1.82

3.58
1.53
3.37
1.29
3.36
1.18
3.29
1.25
3.71
1.79
3.91
1.84
3.44
1.38
3.43
1.28
3.43
1.17
3.28
1.23
3.46
1.55
3.56
1.60
3.91
1.90
3.80
1.70
3.82
1.58
3.75
1.61
4.11
2.26
4.22
2.21
3.70
1.56
3.61
1.68
3.41
1.67
3.70
1.55
3.89
1.50
4.02
1.40
3.78
1.55
3.69
1.59
3.45
1.43
3.66
1.56
3.98
1.59
4.13
1.53
4.04
1.64
3.96
1.57
3.80
1.46
3.91
1.54
4.25
1.69
4.39
1.84

_ _ _

3.87
1.46
3.84
1.29
3.80
1.19
3.72
1.45
3.89
1.49
4.09
1.75
3.61
1.35
3.73
1.29
3.55
1.19
3.59
1.28
3.57
1.20
3.68
1.56
3.81
1.75
3.89
1.29
3.59
1.37
3.55
1.54
3.74
1.79
3.97
2.17
3.63
1.35
3.57
1.26
3.70
1.34
3.70
1.51
3.73
1.52
3.48
1.34
3.65
1.60
3.67
1.50
3.51
1.34
3.66
1.67
3.63
1.77
3.58
1.74

3.91
1.86
4.08
1.49
3.77
1.70
3.77
1.85
3.66
2.03
3.95
2.17

4.11
1.36
3.95
1.45
3.77
1.37
3.76
1.25
3.94
1.07
4.39
1.30
3.98
1.25
4.12
1.34
3.79
1.13
3.63
1.17
3.69
1.06
4.07
1.26
3.88
1.58
4.08
1.59
3.57
1.28
3.47
1.29
3.64
1.54
3.95
1.64
4.97
1.97
5.41
2.23
5.02
2.25
4.52
1.76
4.43
1.53
4.66
1.77
4.63
1.89
5.09
2.13
4.74
2.14
4.14
1.84
4.20

4.31

4.70
1.59
4.82
1.49
4.58
1.37
4.21
1.32
4.56
1.66
4.63
1.79

4.05 3.71
1.47 1.53
3.37 3.69
1.27 1.47
3.66 3.20
1.29 1.42
3.93 3.34
1.34 1.39
4.50 3.45
1.40 1.47
4.73 4.09
1.54 1.59
3.89 3.65
1.39 1.49
3.39 3.69
1.60 1.53
3.68 3.32
1.57 1.33
3.97 3.42
1.40 1.24
4.38 3.42
1.07 1.38
4.29 3.88
1.14 1.48
3.71 3.79
1.72 1.83
3.36 4.01
1.79 2.00
3.30 3.51
1.59 1.58
3.80 3.65
1.64 1.64
4.02 3.49
1.55 1.66
4.13 3.78
1.84 1.76
4.80 4.02
2.27 2.55
5.37 3.88
2.55 2.05
4.95 3.68
2.33 1.69
4.72 3.94
2.13 2.42
4.38 3.81
1.78 2.36
4.44 4.37
2.00 3.18
4.30 3.68
2.18 2.34
4.78 3.64
2.70 2.12
4.38 3.53
2.36 1.90
4.36 3.56
2.09 2.20
4.17 3.41
1.70 2.31
3.93 4.03
1.65 2.72
4.24 4.07
2.19 3.00
4.63 4.07
2.63 2.99
4.32 4.07
2.23 2.75
4.08 3.82
1.73 2.46
4.11 3.74
1.89 2.71
3.81 4.38
1.75 3.38

3.40
1.51
3.25
1.38
3.12
1.41
3.22
1.48
3.43
1.56
3.79
1.59
3.13
1.39
3.11
1.29
2.94
1.25
2.98
1.33
3.09
1.40
3.37
1.56
3.52
1.87
3.37
1.86
3.21
1.78
3.56
1.90
3.59
1.71
3.91
1.96
3.14
1.74
3.06
1.69
2.97
1.68
3.39
1.99
3.15
1.82
3.47
1.78
3.27
2.12
2.92
1.70
2.86
1.47
3.69
2.50
3.77
2.45
3.85
2.51
3.39
2.41
3.11
2.29
3.06
1.69
3.65
2.40
4.02
2.56
3.76
2.73

3.55 3.01
1.20 1.31
3.25 2.58
1.24 0.90
3.46 2.80
1.17 1.09
3.40 3.20
1.15 1.38
3.81 3.40
1.26 1.54
3.83 3.36
1.12 1.57
3.25 2.63
1.16 1.22
3.15 2.54
1.29 1.09
3.31 2.69
1.27 1.16
3.16 2.88
1.21 1.34
3.39 2.79
1.11 1.38
3.36 2.65
1.03 1.42
4.12 3.67
1.63 1.67
4.09 3.50
1.71 1.47
4.23 3.66
1.59 1.48
4.03 3.96
1.62 1.82
4.11 3.91
1.72 1.91
4.14 3.76
1.51 1.93
3.01 3.08
1.55 1.36
2.98 2.84
1.54 1.24
2.94 3.15
1.65 1.30
3.03 3.28
1.62 1.30
3.10 3.30
1.61 1.48
3.14 3.23
1.51 1.44
3.17 3.16
1.84 1.46
3.00 3.09
1.73 1.30
3.01 3.26
1.83 1.48
3.15 3.30
1.78 1.62
3.42 3.25
2.07 L.8
3.42 (3.r8
1.92 1.57
3.12 3.29
1.75 1.53
2.91 3.32
1.76 1.37
2.89 3.32
1.69 1.58
3.02 3.28
1.56 1.71
3.35 3.26
1.89 1.76
3.35 3.25
1.78 1.61

40.07
5.96

37.49
4.08

36.86
4.20

38.39
5.14

40.76
6.54

44.18
5.75

37.56
4.53

37.48
3.74

36.44
4.23

36.87
4.45

37.13
5.22

38.99
4.93

44.43
5.76

44.35
4.98

41.99
5.34

43.63
6.45

44.26
6.89

46.35
5.81

44.14
6.38

43.87
5.77

42.38
6.27

43.87
6.75

43.65
7.01

45.63
6.65

43.49
6.48

43.60
5.74

41.35
6.31

42.88
7.40

43.27
7.67

45.00
6.56

45.05
6.71

44.98
6.26

43.08
6.06

43.91
6.55

44.76
7.53

46.61
6.98

4

4

4



Historical Climate Data for Virginia Pp- I of 3

Historical Climate Summaries for Virginia
Alabama I Delaware I Florida I Georgial Kentucky I Maryland I Mississippi

North Carolina I South Carolina I Tennessee I Virginia I West Virginia
Puerto Rico I U.S. Virgin Islands

Click on any of the stations above or select a location from the list below to view historical
climate summaries for that site.

ABINGDON 3 S
ALLISONIA 2 SSE
ALTAVISTA
AMELIA 4 SW

ELKWOOD 7 SE
EMPORIA 1 WNW
FALLS CHURCH 2 SW
FARMVILLE 2 N

PALMYRA 2
PARTLOW 3 WNW
PEDLAR DAM
PENNINGTON GAP 1 W

httnl//www crer onmklmst^.]nfn/hito rdih tnrprd un html 1 ) im onnm



NCDC: Locate Weather Station-Select Station -Page I of 5

NCDCI Climate-Roa&ar Data Inventories Locate Loatjon _earck

Station List

57 station(s)found in Division 02 (Eastern Piedmont), VA, USA.

Akccss DigitaI ASCII DatP hipsiratQnST
Select individual station below to access data for that station.
NCDC May Not Have Received Any Data for Some of these Stations.

Station Na1
- Ciq, State or Province, I J I I

Country .COOP Istign WMO
-CW'Bty PrriediQLevrs Jd ID tics ID _____

Alberta NO DATA 440079. [ . COOP
- Alberta, VA, United States AVAILABLE ON LINE
- Brunswick County (click for additional details) J
AIbera [ NO DATA 1440079 . [ . COOP
- Alberta, VA, United States AVAILABLE ON LINE 11
- Brunswick County - (click for additlonal details) - _ _ _ _ __

Amdlia3SE [Oi Feb 1976 30 Sep 1980 |[. COOP
-VA, United States
- Amelia County ft _ _ J _ _ _ _ II __

AmeliaA4SW 0I Sep 1980 01 May 2003 .OOP
-VA, United States I III
- Amelia County [0 . 1 J __ 11 C1O1

Amela 8 NE [ NO DATA 1440188 COOP
- VA, United States AVAILABLE ON LINE 1 I ] 11_11
- Amelia County [(click for additional datflhi || ___ _______

Amelia Court House | 440187 | 1. | 8. |. | COOP
- Amelia Court House, VA, United
States
- Amelia County

A shlan440327 || .Ag 11- 1 COOP
- Ashland, VA, United States 1 1
- Hanover County 11 11 11_11_11_11_11

I~ackaton~ 01 Nov 1941 Presen 13726 B |
- Blackstone, VA, United States 11 11 1 11
- Nottoway County 1

|Bllackstone Water Works |01 Nov 1951 059 Apr 1974 ||407 | 1 7 |COOP,
- Blackstone, VA, United States Apr 1[ 11 11
-Nottoway County 11 11 17 J1 j1 11_11
Bli n Gre[ 07 Mar 1950 30 Jun 19637 COOP
- Bowling Green, VA, United
States 1
- Caroline County 11 11 11 11 11_11_11

|Bremno Bluf 01 Aug 1948 ||Present' 114 1- | |- |COOP
- VA, United States 1 11 1 1 1 1
- Fluvanna County 11 11 _11_11_11 11_11

01 Nov 1948 Present
Buckingham
- Buckingham, VA, United States

1441136 COOP

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwDI-SelectStation-USA-VA-DIV-02 12/01/2003



NCDC: Locate Weather Station-Select Station Page 20ofS

|- Buckingham County 11 II II 11 I 11 I
Camp Fickett 01l Aug 19721 Present |441322 COOP
- VA, United States
- Nottoway County A 1 _ _ _

NO DATA 441427 [C1T CoOP
- Cartersville, VA, United States AVAILABLE ON LINE
- Goochland County (click for additional detalls~

sic..CLty 01 Dec 1949 31 Aug 1950 i6 | | COOP
- Chase City, VA, United States
- Mecklenburg County _ _ _ _ _____ _____ ____

-Chose City |01 Sep 1950 |Present 114661 |. |- |COOP
Chase City, VA, United States 11

- Mecklenburg County

|hta4 N 01o Aug 1948 131 Dec 1949 |414|. |. |. |COOP
- Chatham, VA, United States

ivania County 1l Au l 14 [[ ll lJC O

|Clarksville 01o Aug 1948 |Present |441746|| |. |- |COOP I
- Clarksville, VA, United States || [4 II.
- Mecklenburg County

Clumbia2sse 01 Aug 1948 01 Apr 1986 441929COOP
- VA, United States

o- Goochland County

NO DATA ||441936|. COOP
Columbia River AVAILABLE ON LINE

- VA. United States ||cick for addetional dotallsi
|Crbn10 Jan 19S |Present 14201. |. [- |COOPI

- VA, United States II II442O
- Caroline County 11 I1 11 11 11 11_11_ 1

C z|| 01 Aug 1948 Present 442142COOP
- VA, United States
- Goochland County

Cunberland 01|Apr1971 ||Olanl995 COOP
- Cumberland, VA, United States
- Cumberland County

Farmville2N OAugl948|Present 1 ICOOP
- Farmville, VA, United States
- Cumberland County

ParmnilleRiver eNODATA [T[] COOP
- Farnville, VA, United States AVAILABLE ON LINE
-Cumberland County (click for additional detailsa

Grdnsvlle 01 Dec 1936 130 Apr 1961 114434621113732 ||. |. |COOPFAA
- Gordonsville, VA, United States
- Orange County _ _ _ _ _ _ ____ ___ ___ ___

Gordonsville3S ||OJun 1961 01 Jun 2003 COOP
- Gordonsville, VA, United States ||
- Louisa County

OGreenbay 2 N N DATA 443565 COOP
-VA, United States AVAILABLE ON LINE 1 1 I
- Prince Edward County (click for additionald*tllsy ia [. IL___ _ I

John H Kerr Dam
I- VA, United States

01 Aug 1948

11

Present 444414 COOP

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dllwwDI-SelectStation-USA-VA-DIV-02 12/01/2003
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I - Mecklenburg County LI II II II II I

Keysie 2 S Of Aug 1976 Present - COOP
- Keysville, VA, United States
- Charlotte County _ _

Lake Chesdi NO DATA 444686 COOP
- VA, United States AVAILABLE ON LINE I
- Chesterfield County (click tor additional detailsJ

fNIT0 N NO DATA 444761 COOP
- Lawrenceville, VA, United States AVAILABLE ON LINE | 11
- Brunswick County [(click ter additional details) J _____________

iLawrenceville 3 E 01 Aug 1989 Present ||444768 [ *. 1 COOP
- Lawrenceville, VA, United States
- Brunswick County I _ _ _ _ II II I. _ _ I
Lawrenceville SW 01 Aug 1948 01 Aug 1989 444768COOP
- Lawrenceville, VA, United States
- Brunswick County

LeeExpForest 11OlAug_948||31 Dec 1954 I|44480QI ||- ||._||COOP
l-VA, United States COOP1 1 1 11 1

Louisa 01 Aug 1948 Present 1 COOP
- Louisa, VA, United States
- Louisa County

lMatoac N1FO DATA 1 44534'1 .. 1. .I COOP
-VA, United States AVAILABLE ON LINE 1 [
- Chesterfield County (click for additional d-txlls I. _____________

Mattoax (river) I NO DATA 445344 COOP
- VA, United States I AVAILABLE ON LINE
- Amelia County ( (click for additional details" - __ ____ __ _

Motele NO DATA 1445708 11. 1 [ ICOOPI
I VA, United States AVAILABLE ON LINE [

VA. United States jecllck for additional detalls)

lewCanton |OIAug 194831 Dec976 446004.OP
- New Canton, VA, United States

Palmyra 01 Dec 1956 30 Apr 1957 1[COOP
- Palmyra, VA, United States
- Fluvanna County

Palmyra 1 E 01 Apr 195 Present CO4OP91
- Palmyra, VA, United States
- Fluvanna County

|Pala=rRier NO DATA CO693 1[ 1[CO OP
- Palmyra, VA, United States AVAILABLE ON LINE
- Fluvanna County (click for additional details) [ _________

Pamplin City 1 SE NO DATA "446499 COOP
- Pamplin, VA, United States AVAILABLE ON LINE
- Prince Edward County (click for additional details)

[rtlo 3 WN ||01 May 1952|31 Dec 1976 COOP
- VA, United States
|- Spotsylvania County

11 11 11 II II II II II

http://www4.ncdc.noaa.govlcgi-win/wwcgi.dll?wwDI-SelectStation-USA-VA-DIV-02 12/01/2003
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Petersburg
-Petersburg, VA, United States
- Petersburg County

01 Jun 1979 Present 446656 COOP

P|aan 01 Oct 1950 Present 44_COOP
-Powhatan, VA, United States
- Powhatan County _ _

RawlingUiBitr1 NO DATA 447083 .[ .[COOP
- VA, United States AVAILABLE ON LINE I F
- Brunswick County (click for additlonal details)

abcmndhmorii 01 Oct 1897 16l 1992 COOP
- Richmond, VA, United States I.
-Richmond (city) County

Richmond City Locks |01 Aug 1948 Present 447196 COOP
- Richmond, VA, United States
- Richmond (city) County

Richmond Civic Center NO DATA 44719 COOP
- Richmond, VA, United States AVAILABLE ON LINE ||
- Richmond County (click for additional details) | _ _ I _ _ i i _

RIchmond International Airport 01 Aug 1928 Present 447201ASOS ASOS-NW
- Richmond, VA, United States 17 /KIIC COOP
- Henrico County

Richmond Three Chopt NO DATA 791. 1* .]JCOOP
- Richmond, VA, United States AVAILABLE ON LINE 1 1
- Henrico County | (click for additinal details) -|

Rkhion[dWestLithamage NO DATA 447199, COOP
- Richmond, VA, United States AVAILABLE ON LINE 1|
- Henrico County (click for additional details)

sOI Apr1999 Present | 11 1 1COOP
- Sandston, VA, United States 1 11 1 11
- Henrico County IL 11 11 11_11_11_11_

Westbrook Sanatorium 31oD19481431 8
- VA, United States [11 11 11 ILC11O11 P1

|Wjntmrpock4 W ||01 Dec 1972 ||Present 1149l 1 |- | |coopI
- Winterpock, VA, United States 11911 11
-Chesterfield County t 11 11 11 11 11 11 1

NJ Access Digital ASCII Data For This Group of Stations

The following data can be selected for the stations listed above. Please note that data availability Is
determined by the data collected at any given station.

Notice: There is a limit (around 165) to the number of stations that can be passed Into the CDO system
using this method. If you receive an error message, you may need to access the CDO directly at
http:llcdo.ncdcjnoaa.govt.

IMPORTANT NOTE: These files may or may not contain column headers. In order to use these files', you
will need to import them into a spreadsheet or database package for presentation. Please do not order
these data if you do not know what a Digital ASCII File is. A sample Digital ASCII File Is available for
viewing but content varies a great deal depending on your request

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwDI-SelectStation-USA-VA-DIV-02 12/01/2003
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EN 15 Minute Precipitation Data (TD3260, 7 Station Coop IDs)

Et Hourly Precipitation Data (TD3240, 10 Stations)

QE Daily Data (TD3200/10, 44 Stations)

Monthly Data (TD3220, 41 Stations)

N-CIC / Climate-Radar Data Inventories / Locate Station /Search

This page dynamically generated 0) Dec 2003 from.
hp:/Avww.uncdc.noaa.gov/ovidclimnatestationlocator.htnl
Please send questions or comments about this system to ncdc.webcliserv@noaagov
Please see the NCDC Contact Pag if you have questions or comments.

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwDI-SelectStation-USA-VA-DIV-02 12/01/2003
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NCKDCICA atCe-Radar Data Inventories ILgget ta ion /Search

Station List

14 station(s)found within approximately 25 miles (40.23 kilometers) of
Partlow 3 WNW, VA, United States (38003 'N /7742'W).

AcDipASIDa a For This Cr Afp-ioStai ons.
Select individual station below to access data for that station.
NCDC May Not Have Received Any Data for Some of these Stations.

Stalion Name [ 1
- Ciy, State or Province, Country . - 5jall

- C-Onnt_ COOP sign WMO
Approximate Distance ___ __Qd__ _ __rd _ 31AN |CS I) ] ypeiLouia 01 Aug 1948 Present .COOP

-Louisa, VA, United States
- Louisa County I
16.32 miles (26.27 kilometers) - _ _

[1=1li f NO DATA 445708 oP
- VA, United States AVAILABLE ON LINE 1
17.30 miles (27.84 kilometers) (click for additional details)

rNO DATA A 11 11 A

- Milford, VA, United Sates AVAILABLE ON LINE I I
- Caroline County || _clicfor additJonaldetails_ J__
18.1 8 miles (29.25 kilometers) ~ ic o diinldtis ___. _____.

Bowling Green [01 Mar 1950 30 Jun 1962 440937 . i. - COOP
- Bowling Green, VA, United States
- Caroline County
19.05 miles (30.65 kilometers) _ _ _ _ J - - __ J
Crbi [01 Jan 1959 Present 442009 . . . COOP
- VA, United States I 1
- Caroline County l ll l l l l
20.87 miles (33.59 kilometers) _ _ || . ____I_1_1I

LakcQfThe Woods | 01 Oct 1969 01 Oct 2001 444692 . . . COOP
-VA, United States
- Orange County
20.90 miles (33.64 kilometers) _ _ _ _ _ _ _________

Fredericksburg Sewage 15 Feb 1993 Present 443204
- Fredericksburg, VA, United States
- Fredericksburg County
21.08 miles (33.92 kilometers)

Fredericksburgl2 01Augl948|10Novl992 COOP
- Fredericksburg, VA, United States 02
- Spotsylvania County
21.42 miles (34.48 kilometers)

Ecadericksburg Emhr.lant 1 01 Aug 1948 20 Aug 1969 443197 [. COOP
- Fredericksburg, VA, United States [9
- Spotsylvania County
21.42 miles (34.48 kilometers) J _ _ I __ I__

Mrederickshurg NO DATA [443188. .r. COOP
- Fredericksburg, VA, United States AVAILABLE ON LINE
- Spotsylvania County Jc _ickfor additionaldetails)
22.36 miles (35.99 kilometers)

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwDI-StnsNear-20027 181-25 12/03/2003
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Fredericksburg National Pk
- Fredericksburg, VA, United States
- Spotsylvania County
22.89 miles (36.83 kilometers)

01 Sep 1978 01 Apr 1997 443192 COOP

Ashland01 Aug 1948 Present 440327 COOP
- Ashland, VA, United States
- Hanover County
23.86 miles (38.40 kilometers) ___

Richardsville 01 Apr 1984 01 Apr 1987 447164 COOP
-VA, United States [
- Culpeper County
24.25 miles (39.03 kilometers) l _____l

Gordonsville 01 Dec 1936 30 Apr 1961 |443462 13732 COOPFAA
- Gordonsville, VA, United States |7.
- Orange County k e _ _ _ _ __________

24.51 miles (39.44 kilometers) l 1 IL ll

91 Access Digital ASCII Data For This Group of Stations

The following data can be selected for the stations listed above. Please note that data availability is
determined by the data collected at any given station.

Notice: There is a limit (around 165) to the number of stations that can be passed Into the CDO system
using this method. If you receive an error message, you may need to access the CDO directly at
hftp:11cdo.ncdc.noaa.govl.

IMPORTANT NOTE: These files may or may not contain column headers. In order to use these files, you
will need to Import them into a spreadsheet or database package for presentation. Please do not order
these data if you do not know what a Digital ASCII File is. A sample Digital ASCII File is available for
viewing but content varies a great deal depending on your request.

[9115 Minute Precipitation Data (TD3260, 3 Station Coop IDs)

___Hourly Precipitation Data (TD3240, 5 Stations)

S IDaily Data (TD3200/10, 11 Stations)

G Monthly Data (TD3220, 11 Stations)

WNYCDI Climate-Radmar Data Inventores /Locale Slation I Searck

This page dynamically generated 03 Dec 2003from:
http://Www.ncdc.noaa.go%'/oaclimatelstationlocator.html
Please send questions or comments about this system to ncdc.webcliservtd-noaa.gov
Please see the NCDC Contact Page if you have questions or comments.

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwDI-StnsNear-20027 181-25 12/03/2003



NCDC: Weather Station

iNCDXY Clima1e-Radar Data Inventories ILocateStalion I Search

Page 1 of 3

Partlow 3 WNW
VA, United States
List Stations In Division VA-02
List Stations In Spotsylvania County
List Stations within 5,1Q, 25, or 51 miles

Type*: COOP

Call Sign/ICS*:
WBAN*:

COOP ID* : 446533
Climate Division*: VA-02 - Eastern Piedmont

WMO ID*:
In Service* : 01 May 1952 to 31 Dec 1976

Elevation* :75.9m (249.0') above s/I
Lat/Lon* : 38'03'N I 77 042'W

County* : Spotsylvanla - 4

. Data Inventories

. DATA
• Station History
* StateClmatoloist
. Regional Climate Center

Information at Other Sites
* National Weather Service

- Eastern Region Headquarters
- Local Weather Conditions
- Local Weather Forecast

* Current Radar
* Current Satellite
* Sunrise/Sunset

* Disclaimer
* gist of NCDC Dwasets
* Please report any Data Errors found
* Note to webmasters: you can link direct to this page.

XI Data Inventories

Please note that additional data (digital and non-digital) may be available for this station. ContacLNCDC if
additional details are needed.

Click on the following where available:
o DAT to obtain digital ascii data (charges may apply).

Pkase do not order these data if you do not know what a Digtkal ASCII lek is.
o INV to view inventory, or
o DOC to view documentation

Surface
DAT INV DOC 3200 -Cooperative Summary Of The Day
DAT INV DOC SOD -Daily Surface Data (TD3200/3210 combined)
DAT 1NW DOC 3220 -Summary Of The Month (SOM) Cooperative

xDATA

Additional data products may be available for this station. If you can't rind what you are looking for here,
please try our Most Popular Products page.

Forms, Publications, and Web Pages
Graphs and Other Images
CP-RQis
Digital ASCII Files

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwDI-StnSrch-StnID-20027 181 12103/2003



PARTT.OW 3 WNW, VIRGINIA - Climate Summary P%--e. I Ot, I

Back to:

NOTE:
To pid dab fron (right sOde) dick an right froe
bedbre printing.

PARTLOW 3 WNW, VIRGINIA (446533).
Period of Record Monthly Climate Summary

Period of Record: 6/ 1/1952 to 121/1976

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual11971 - 2000

a Daily T-ernp. & Precip.
. Daily Tabular data (-23 KB)
a Monthly Tabular data (-I KB)
e NCDC 1971-2000 Normnals (-3 KB)

-, . ,

Average Max. 46.5 49.6 58.4 70.7 78.1 85.1 89.0 87.5 81.2 71.0 60.
Aemerague Mm
Average Min. 20.6 23.8 31.5 41.0 49.5 58.1 62.4 61.7 53.4 41.0 31.

Average Total 2.85 3.60 4.10 3.18 4.20 3.84 4.34 5.08 3.96 3.83 3.1
Precipitation (in.)

SnowAall (in.) 5.7 4.3 2.9 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.
Average Snow Depth 0 0 0 0 0 0 0 0 0 0
(in.)
Percent of possible observations for period of record.
Max. Temp.: 97.5% Min. Temp.: 93.7% Precipitation: 96.9% Snowfall: 93.1 % Snow Depth: 86.8%
Check Station Metadata or Metadata graphics for more detail about data completeness.

.4 49.4

.4 24.0

68.9

41.5

11961 -1990

0 3.13 45.20

.8 2.7 16.6

0 0 0* Daily Temp. & Precip.
* Daily Tabular data (-23 KB)
* Monthly Tabular data (-1 KB)
* NCDC 1961-1990 Normals (-3 KB)
. ........................

IPeriod of Record

* Station Metadata
* Station Metadata Graphics

General Climate Summary Tables
. Temperature
* Precipitation
* Heating Degree Days
. Cooling Degree Days
* Growing Degree Days
Temperature
* Daily Extremes and Averages
. Spring 'freeze' Probabilities
* Fall Freeze' Probabilities
* Freeze Free' Probabilities
. Monthly Temperature Listings

Average

Vt
P1
LI
i.�. �

Southeast Regional Climate Center, serec@dnr.state.sc.us

httn://cirru%.dnr..Rtate.-,c.u-.;/cpi-bin/,.;ercc/c]iMATN.nlva6533 12/03/2003
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PARTLOW 3 WNW, VIRGINIA
Period of Record General Climate Summary - Temperature

. Station:(446533) PARTLOW 3 WNW
From Year=1952 To Year=1976 i

onthIly Averagesl| Daily Extremes || Monthly Extremes |[ Max. Temp. | Min. Temp.

F1 T fII 11 ighes wetl I1 >-- II Z. [I <

1.mJ ea~n[Hligh[ Dae IOIDate [Mean jj 1  Yelarj 90F I 32F 13F1O
dd/yyyy dd/yyyy iL 11EL I

or F or F F - ~~DaysDy#as#as

|____] 46.51 2O.y 33.43 29/1975 -16 18/1957| 40.4|31f 26.41 01 0. 2.7 25.8

| February 49.6123. 36 1111959 [ | 01/1965 42.8 54 295S58| 00-I|| 1-22. L .41

March " 58.431.544 30/1963|[3| 07/1960 499 74 34.7 °-.0 0. 16.9
April 70.741 5.7J26196018 17/1962 59.9 L3 50.7 23 0.8 . 7.S i .0|1

IMay [781 495 3.8 f [ 09/1963 23 11/1966| 70.0|@53 58.9| 8 67 27 | 1.4| E -0||
IJu~ne ][ 8.1581 1. 27/1952 a3 03/1966| 74.9 52 67.9|3 55 9. 0.0ll IiZool

I July [89.0 62A 775.717041 30/1953 42 07/1970 79.7 55 72.1 62 15.011 jj j 0.0 L .°1
| August ][ S~ 1 87.5 61.7 76 [ 31/1953|j | 30/1965 77 59 71.9 H 12.2|| 0. 0

|Se tember 81.25. 6. 02/1953 25 29/1970| 72.061 62.3| 67 5. o|| 0.3|| o3o||

October 7.41.0 56.1 ~ 04/1954|14 27/1962| 63.971z 50.9 a3 0.4| E .0| 8.1| 0.|

|November 60A 31.4 45.9 02/1974 E] 25/1970| 50.9 75 42.o 69 3 0.0 E 17.1| o|
|December 9A 4.0 36. 2511955| fiJ 12/19621 48.2 56 28.1 63 0.0 1. 23.3| 0-7||

|Annual 68. 415 5.210 19530831 -16 19570118| 57.51 53 3.3 66 45.8| L .1|J 12. L| 2.8|

FUWinter ~ 48 22.8 F536561L 19590211-16. 19570118 41.1|5 30.7 0 -0I
| Spinog 4 61 2470. 3 19600426[j 196003077| 58.0 55 51.370 3 H 25.8 1o.i

Summnier] 87.2 608 106 19530831 34 1966060310 76.0 52 71.7 62 36.7| ol 0.0 0.0

|4Fall | 70.9 42.0 56.5 106 19530902| 19701125|0 71 53. 67 5.7j .j 25. o~o
Table updated on Feb 11,

For monthly and annual means, thresholds, and sums:
Months with 5 or more missing days are not considered

Years with 1 or more missing months are not considered
Seasons are climatological not calendar seasons

Winter = Dec., Jan., and Feb. Spring = Mar., Apr., and May
Summer = Jun., Jul., and Aug. Fall = Sep., Oct., and Nov.

Southeast Regional Climate Center, sercc@dnr.state.sc.us

- I.I:-. J__ _-. _ _ ._ -_ t . - -_ - . en. l.,
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PARTLOW 3 WNW, VIRGINIA
Period of Record General Climate Summary - Precipitation

Station:(446533) PARTLOW 3 WNW
From Year-1952 To Year=1976

Precipitation Total Snowfall]

Fe Y- Day Max. _

F gh FIiY 0.Oi1in. 01 n .0i. 10 m V
I iin]EZs asay

January 2.8:5]__i. 06/1962 6|| 5.7 41.O[3

[~~~~~~~ 5arc |3333lr456ll 8| 8| 1 |

7.45 A p i 0.45 53]j i j 27/197651 [ 75[a[ Jj g 4.3 2| o [

__ _ _ 4 1F.5 [ J 14 [ -6 .2 3 5 1 29/19 69 F . 64. 0[

May .2 .0 ~ .4 ~ 2.zi3 10 17/19601 91 0.0 0.0 531: X
June 1 9.5 z j 1.45 H J 1 22/197 || 711 jj j ~ ~ 0.0 0.0 521

| July 1[ H 1.0 H j 03 8 1 3.9 20/19561 81 0.0 0.0 521
| August 5.08 12.20l1.25 545 1211955| 8 | 0.0 0.0

[September l3.9 620 ij0.9 25/1975| 6| 0.0 0.0 Elz lC

| October 3.3 1.5[j3 .0 3 J41 06/1957| 51 0.0 0.0 52z1]

IN o vem e 3.10 7.25 0.0 27/1971| 51 0.8 8.0||

gDecember 31 81 69| 0.30E|3.5 2911958|| j5 j[1 2.7 2|| 1o[g1 i

|Annual 4520 2.5jg j 8.5[B 54 19550812| 83|| 80| 32|| ~ 1 6.6 54. 62

|W inter 9.5 1.2 [ :j 3.5 lj.0 19581229|| 0| 19[||~ 12.7 47.

| 11.48g 18.80 L I 5. .2 19690324 | 24| 3.1| 24.0 3 1]

| Summer 13.2 2205 L H 4.8 R] .4 19550812| 23 0.0l 0.0 4 |I

| Fall 1 0.8 2 .0 j j .8 g .3 19750925| 16||J 1 6||I ~ 0.8 8.0 53
Table updated on Feb 11,

For monthly and annual means, thresholds, and sums:
Months with 5 or more missing days are not considered
Years with 1 or more missing months are not considered

Seasons are climatological not calendar seasons
Winter = Dec., Jan., and Feb. Spring = Mar., Apr., and May

Summer = Jun., Jul., and Aug. Fall = Sep., Oct., and Nov.

Southeast Regional Climate Center, sercc@cirrusdnr.state.sc.us
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PARTLOW 3 WNW, VIRGINIA
Period of Record General Climate Summary - Temperature

Ii Station:(446533) PARTLOW 3 WNW

From Year=1952 To Year=1976

[Monthly Averages| Daily Extremes Monthly Extremes iiMax. Temp. | M.e
Max Mi Highghest1I

Date |Low Date e r Year <

F F jlF 1 1 or 1lF 11 or 1} F |- F 1|-|#Days|| Days|j Daysl| Daysr LLLldd/~dd/yyyyL[ IL m1 -F1  jF o1 1  o 40.F I -!#ay2#ayj#ay8#ay

|| Jnuar |3[3.41f ~ 29/I9751I~l 8Il9571 7j'4§ a|T 26.411_7O[II|. 2.7i|jEJf
|I ebrUary49.2 36.6 78=1 1119591fjj O1/l9651L42.854 2 0 *' 22.2f70.

5 3 Marh 58.4 31.51 44 8 3/963ZH 07/1967[l 741 34.7i,[ -O2]LMj 0.1

[ April | 5599 26/1960f 18 1 o 1Li7.i[Hkl May1L78.~l7 l 63.89LI6 7 531 58.91167'7J O.OiL l.4I 96
I7 . . J _ ._. _T -

17~~~~~~~~~~~ --1 1,,11, .-,, --- --- _ J _ *=_ t'_11--" _ r;~--: ~- II
July IIA940II 62.41 75-71 l 301195311_9'l 07/197GI 79.711 551( 72.1!{ 6211 15.011 0.0!1 O.01 0.0
- 87.5 F61.7_L E1TA195313----30/19-65''L-27'.'5jH

j1 [mber 81.2 3 67.4 106f 02119531 L 25J 29/l976i- L | 2.31 6 .;11 O 0.0 0.3 LI=
IL october 71.0' 41.51/54L 27/19624IL}FC8. [1__ [ 0.J

_,7 96i E76= 9;!=

November 64314 45.9 F 021974{1L L23 9701 6 9,_42.01 7m, L0.0!17-1[
IDecemberX~iXl 49495ji 2416'H.|3L81l ooo[}joJ 76. |-56.

1Annual 1j 68.9l[ 41.5'L55.2l61930831l- 195701 18= 5 67.5 L i L = 45.81 1 5.1l 122.617 2.81P 51, _T .] F _ 7, _5, -~! ,. F- E I



.. .----- w ..... .---
_____ 48522.81 56 7 1959021 jX9j570118j 41.V1!?JI 30.7! 701 ° °5 4.9;I 716

(Spring 1j69.1 47 5. 96] '[j 196003071 [7j0o 55 4 25.8
LSummer1 m m7.4~Li L E 1953083 iil 19660603i [.jL ET; E7i 13L6.7 DO.OL6O.O6 IOI

Fall 56.5 E1: 195309o2i EF 19701 1351 60.4Z = 53.!-7 7F 1 0.0 o .61_ 0 .0 j
Table updated on Nov 3,

For monthly and annual means, thresholds, and sums:
Months with 5 or more missipg days are not considered
Years with I or more missing months are not considered

Seasons are climatological not calendar seasons
Winter = Dec., Jan., and Feb. Spring = Mar., Apr., and May
Summer = Jun., Jul., and Aug. Fall = Sep., Oct., and Nov.

Southeast Regional Climate Center, sercc@dnr.state.sc.us



PARTLOW 3 WNW, VIRGINIA

Monthly Total Snowfall (Inches)

(446533)

File last updated on Dec 9,
* Note *** Provisional Data *** After Year/Month 197612

a = 1 day missing, b = 2 days missing, c = 3 days, ..etc..,
z = 26 or more days missing, A = Accumulations present

Long-term means based on columns; thus, the monthly row may not
sum (or average) to the long-term annual value.

MAXIMUM ALLOWABLE NUMBER OF MISSING DAYS: 5
Individual Months not used for annual or monthly statistics if more than 5 days are missing.

Individual Years not used for annual statistics if any month in that year has more than 5 days missing.
YEAR(S) JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN ANN
1951-52 0.00z 0.00(z 0.00 z 0.00 z 0.00 z 0.00 z 0.00 z 0.00 z 0.00 z 0.00 z 0.00 z 0.00 0.00
1952-53 0.00 0.00 0.00 0.00 0.00 a 0.00 0.00 0.00 8.00 0.00 0.00 0.00 8.00
1953-54 0.00 0.00 0.00 0.00 8.00 0.00 8.00 0.00 0.00 0.20 0.00 0.00 16.20
1954-55 0.00 0.00 0.00 0.00 0.00 0.00 a 5.00 2.00 0.00 0.00 0.00 0.00 7.00
1955-56 0.00 0.00 0.00 0.00 0.00 0.00 2.00 0.00 0.00 0.00 0.00 0.00 2.00
1956-57 0.00 0.00 0.00 0.00 0.00 0.00 4.50 0.00 0.00 0.00 0.00 0.00 4.50
1957-58 0.00 0.00 0.00 0.00 0.00 6.00 0.00 0.00 z 4.00 d 0.00 0.00 0.00 10.00
1958-59 0.00 0.00 0.00 0.00 0.00 2.00 3.00 0.00 0.00 0.00 0.00 0.00 5.00
1959-60 0.00 0.00 0.00 0.00 0.00 0.00 z 0.00 b 6.00 0.00 z 0.00 0.00 0.00 6.00
1960-61 0.00 0.00 0.00 0.00 0.00 11.00 0.00 z 0.00 z 0.00 0.00 z 0.00 0.00 11.00
1961-62 0.00 0.00 0.00 0.00 2.00 0.00 z 13.00 6.00 24.00 0.00 0.00 0.00 45.00
1962-63 0.00 0.00 0.00 0.00 0.00 11.00 0.00 0.00 0.00 0.00 0.00 0.00 11.00
1963-64 0.00 0.00 0.00 0.00 0.00 5.00 9.00 17.00 3.00 0.00 0.00 0.00 34.00
1964-65 0.00 0.00 0.00 a 0.00 2.00 0.00 0.00 z 0.00 z 0.00 z 0.00 0.00 0.00 2.00
1965-66 0.00 0.00 0.00 0.00 0.00 1.00 41.00 5.00 0.00 0.00 0.00 0.00 47.00
1966-67 0.00 0.00 0.00 0.00 0.00 a 0.00 d 3.00 19.00 0.00 0.00 0.00 0.00 22.00



1967-68 0.00 0.00 0.00 0.00 3.00 4.00 0.00 z 4.00 3.00 0.00 0.00 0.00 14.00

1968-69 0.00 0.00 0.00 0.00 2.00 0.00 1.00 0.00 8.00 0.00 0.00 0.00 11.00

1969-70 0.00 0.00 0.00 0.00 0.00 0.00 z 7.00 a 2.00 0.00 0.00 0.00 0.00 9.00

1970-71 0.00 0.00 0.00 0.00 0.00 0.00 14.00 4.00 10.00 4.00 0.00 0.00 32.00

1971-72 0.00 0.00 0.00 0.00 1.00 0.00 0.00 10.00 0.00 1.00 0.00 0.00 12.00

1972-73 0.00 0.00 0.00 0.00 0.00 0.00 4.00 0.00 0.00 a 0.00 z 0.00 0.00 4.00

1973-74 0.00 0.00 0.00 0.00 0.00 11.00 0.00 6.00 0.00 0.00 0.00 0.00 17.00

1974-75 0.00 0.00 0.00 0.00 0.00 0.00 z 0.00 z 0.00 z 0.00 z 0.00 0.00 0.00 0.00

1975-76 0.00 0.00 0.00 0.00 0.00 0.00 z 0.00 0.00 z 1.00 0.00 0.00 0.00 z 1.00

Period of Record Statistics
MEAN 0.00 0.00 0.00 0.00 0.75 2.68 5.72 4.26 2.90 0.24 0.00 0.00 16.34

S.D. 0.00 0.00 0.00 0.00 1.78 4.14 9.37 5.67 5.75 0.87 0.00 0.00 13.12

SKEW 0.00 0.00 0.00 0.00 3.10 1.26 2.85 1.52 2.61 3.99 0.00 0.00 1.08

MAX 0.00 0.00 0.00 0.00 8.00 11.00 41.00 19.00 24.00 4.00 0.00 0.00 47.00

MIN 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.00

NO YRS 
24



PARTLOW 3 WNW, VIRGINIA
Period of Record Daily Climate Summary
Daily Records for station 446533 PARTLOW 3 WNW state: va

For temperature and precipitation, multi-day accumulations
are not considered either for records or averages.

The year given is the year of latest occurrence.

Period requested -- Begin : 1/ 1/1890 -- End : 7/31/2003
Period used -- Begin : 6/ 1/1952 -- End : 12/31/1976

Cooling degree threshold = 65.00 Heating degree threshold 65.00
AVG Multi-year unsmoothed average of the indicated quantity
HI Highest value of indicated quantity for this day of year
LO Lowest value of indicated quantity for this day of year
YR Latest year of occurrence of the extreme value
NO Number of years with data for this day of year.

Units: English (inches and degrees F)

I---Maximum Temperature---I---Minimum Temperature---I----Precipitation---I
MO DY AVG

1 1 46
1 2 47

1 3 47
1 4 46
1 5 45
1 6 43
1 7 45
1 8 42
1 9 42
1 10 46
1 11 44

1 12 42
1 13 44

1 14 45

1 15 46
1 16 46
1 17 46
1 18 45
1 19 46
1 20 47
1 21 49
1 22 51
1 23 51
1 24 49
1 25 50

NO HI YR
22 73 1966
23 67 1955
23 63 1955
23 66 1955
23 63 1962

23 69 1955
23 55 1961

23 64 1965
22 65 1965
23 64 1960
22 68 1974
23 57 1972
23 68 1960

23 64 1953
23 68 1959
23 73 1953
23 65 1973
23 65 1973
23 66 1972
23 62 1959
23 70 1959
23 72 1959
23 75 1967
23 75 1967
23 75 1967

LO YR AVG
26 1959 25
31 1969 22
36 1974 24
29 1958 22
26 1968 19
24 1959 21
24 1968 24
22 1973 21
12 1970 20

32 1968 18
25 1962 19
28 1968 17
26 1968 18

30 1964 20

22 1957 21
22 1972 20
26 1957 17
28 1959 15
28 1967 19
25 1970 20
22 1970 22
25 1961 22
25 1954 25
36 1970 21
20 1961 26

NO
22
22
21
22

22
22
22
22
21
22
21
22
22
22

22
21
22
22
22
22

22
22
22
21
22

HI YR

50 1966
45 1955
41 1954

45 1964
38 1973

35 1966
38 1962
43 1965
40 1965
37 1957
40 1972
40 1956
46 1972

39 1967

LO YR AVG
5 1971 0.133
7 1957 0.011
5 1957 0.026
2 1970 0.092

-1 1959 0.088
2 1969 0.190
8 1959 0.044

-7 1968 0.036

-7 1970 0.144
-16 1970 0.102

-7 1970 0.105
-6 1968 0.027
-5 1962 0.121

5 1973 0.128

NO HIGH YR
21 1.00 1971
21 0.14 1966
21 0.29 1974
22 0.95 1972

22 0.75 1971
21 2.09 1962
21 0.59 1970
21 0.39 1973
22 1.04 1964
22 0.65 1956
22 0.50 1965
22 0.50 1964
22 1.40 1968

22 1.59 1958

22 0.45 1957
22 0.50 1965
22 0.70 1970
22 0.39 1970
22 0.50 1961

22 0.59 1963

22 1.40 1969

21 0.75 1973

21 1.19 1966

21 1.90 1953

21 1.15 1958

------ Snowfall-----I------Snowdepth-----|--Heat--|--Cool--

AVG NO HIGH YR AVG NO HIGH YR HDD NO CDD NO
0.75 20 10.0 1971 0.0 14 0. 1976 29.7 21 0.0 21
0.00 20 0.0 1976 0.0 14 0. 1976 30.7 22 0.0 22
0.00 20 0.0 1976 0.0 14 0. 1976 29.4 21 0.0 21
0.00 20 0.0 1976 0.0 14 0. 1976 30.6 22 0.0 22
0.00 20 0.0 1976 0.0 14 0. 1976 33.0 22 0.0 22
0.05 19 1.0 1969 0.0 13 0. 1976 33.0 22 0.0 22
0.32 19 6.0 1970 0.0 13 0. 1976 31.1 22 0.0 22
0.21 19 4.0 1973 0.0 13 0. 1976 33.7 22 0.0 22
0.10 20 2.0 1971 0.0 14 0. 1976 34.6 21 0.0 21
0.25 20 5.0 1962 0.0 14 0. 1976 33.3 22 0.0 22
0.15 20 3.0 1955 0.2 14 3. 1955 34.0 21 0.0 21
0.25 20 5.0 1964 0.0 13 0. 1976 35.6 22 0.0 22
0.30 20 4.0 1964 0.1 14 2. 1955 33.7 22 0.0 22
0.00 20 0.0 1976 0.0 14 0. 1976 32.8 22 0.0 22
0.22 20 4.5 1957 0.0 14 0. 1976 32.0 22 0.0 22
0.25 20 3.0 1959 0.2 13 2. 1956 32.5 21 0.0 21
0.10 20 2.0 1971 0.2 13 2. 1956 34.3 22 0.0 22
0.00 20 0.0 1976 0.0 14 0. 1976 35.1 22 0.0 22
0.20 20 3.0 1967 0.0 13 0. 1976 33.0 22 0.0 22
0.05 20 1.0 1970 0.0 13 0. 1976 31.8 22 0.0 22
0.00 20 0.0 1976 0.0 14 0. 1976 29.9 22 0.0 22
0.50 20 8.0 1954 0.0 13 0. 1976 29.2 22 0.0 22
0.00 20 0.0 1976 0.0 13 0. 1976 27.7 22 0.0 22
0.00 20 0.0 1976 0.0 13 0. 1976 30.6 21 0.0 21
0.00 20 0.0 1976 0.0 13 0. 1976 27.5 22 0.0 22

39 1959 -14 1964 0.078
46 1953 -1 1972 0.060
40 1963 1 1972 0.067
37 1969 -16 1957 0.022
43 1972 -7 1965 0.066
41 1954 -3 1967 0.052
53 1959 2 1970 0.135
38 1972 -4 1970 0.099
43 1973 -5 1970 0.110
38 1972 3 1970 0.174
49 1964 2 1961 0.094



I---Maximum Temperature---I---Minimum Temperature---I----Precipitation----I---Snowfall-----I------Snowdepth-----I--Heat--I--Cool--
MO DY AVG NO HI YR LO YR AVG NO HI YR LO YR AVG NO HIGH YR AVG NO HIGH YR AVG NO HIGH YR HDD NO CDD NO

1 26
1 27
1 28
1 29
1 30
1 31
2 1
2 2
2 3
2 4
2 5
2 6
2 7
2 8
2 9
2 10
2 11
2 12
2 13
2 14
2 15
2 16
2 17
2 18
2 19
2 20
2 21
2 22
2 23
2 24
2 25
2 26
2 27
2 28
2 29
3 1
3 2
3 3
3 4
3 5
3 6
3 7
3 8
3 9
3 10
3 11
3 12
3 13
3 14

52 22 73 1967
48 22 72 1954
47 23 70 1974
46 22 76 1975
49 23 71 1975
46 23 66 1974
46 23 70 1967
45 23 73 1967
43 23 64 1970
45 23 72 1962
49 23 70 1962
50 23 66 1965
49 23 64 1965
46 23 74 1965
47 23 62 1956
50 23 72 1959
50 23 78 1959
47 23 67 1965
48 23 68 1966
49 23 64 1967
50 23 77 1954
49 23 76 1954
48 23 70 1954
49 23 71 1956
51 23 76 1961
49 23 67 1961
50 23 71 1971
51 23 70 1974
51 23 65 1961
55 23 76 1961
53 23 70 1961
52 23 68 1956
56 23 74 1961
57 23 72 1955
54 5 76 1972
56 24 77 1972
56 24 78 1972
56 24 72 1974
56 24 81 1974
57 24 83 1961
58 24 82 1961
56 24 80 1974
56 24 83 1974
57 24 79 1964
57 23 77 1955
55 23 76 1967
58 23 75 1972
57 24 79 1973
60 24 80 1973

28 1966
25 1961
30 1963
18 1966
14 1966
30 1965
22 1971
21 1961
25 1961
30 1971
36 1975
35 1966
32 1962
34 1972
34 1962
30 1972
30 1973
29 1962
32 1968
32 1960
29 1958
30 1958
26 1958
20 1958
34 1973
32 1959
38 1963
36 1963
37 1972
35 1967
29 1967
38 1965
36 1963
39 1964
48 1964
38 1969
35 1960
32 1960
31 1960
32 1960
36 1960
34 1960
35 1960
31 1960
35 1975
36 1960
40 1974
39 1960
38 1968

25 21
23 21
20 22
19 21
22 21
19 21
22 21
24 21
21 21
19 21
20 21
25 21
26 21
25 21
23 21
25 21
25 21
23 21
21 21
21 21
27 21
24 21
24 21
21 21
25 21
24 21
19 21
22 21
24 21
25 21
27 21
28 21
26 21
31 21
25 5
29 23
29 23
30 23
33 23
32 23
32 22
30 21
28 23
27 22
30 23
30 23
33 23
30 22
31 23

41 1962 4 1968 0.093
43 1954 0 1961 0.154
42 1960 -14 1961 0.168
42 1960 -9 1966 0.049
40 1968 3 1961 0.128
47 1969 -10 1965 0.040
40 1967
38 1954
35 1969
42 1957
37 1962
41 1960
46 1965
54 1965
42 1965
51 1960
48 1966
51 1965
44 1971
48 1959
50 1954
58 1954
42 1955
42 1956
48 1961
41 1956
34 1954
41 1971
44 1955
41 1959
44 1961
51 1957
46 1957
43 1971
40 1972
55 1955
52 1976
49 1964
60 1974
53 1961
65 1961
54 1961
48 1972
48 1964
46 1964
55 1955
48 1973
49 1953
44 1955

-8 1965 0.112
-5 1971 0.191
7 1966 0.181
2 1970 0.060
3 1965 0.075
2 1966 0.169
6 1967 0.266

-8 1967 0.138
8 1963 0.041
0 1958 0.092
1 1968 0.126
4 1968 0.120
2 1973 0.210
4 1955 0.094

11 1965 0.155
2 1963 0.060
-2 1958 0.071
-1 1973 0.167
2 1968 0.120
8 1970 0.100
-1 1958 0.130
-2 1968 0.051
7 1964 0.234
10 1970 0.088
11 1967 0.113
4 1967 0.165
6 1968 0.073

14 1970 0.134
13 1956 0.078
11 1970 0.116
6 1967 0.039

11 1962 0.153
11 1968 0.153
8 1960 0.127
4 1960 0.157
0 1960 0.110
0 1960 0.113
0 1960 0.055

18 1953 0.121
12 1972 0.100
15 1969 0.220
10 1960 0.095
3 1960 0.214

20 0.90 1966
21 0.59 1966
21 0.95 1960
21 0.39 1970
21 2.00 1966
21 0.50 1957
23 0.75 1958
23 2.00 1973
23 1.30 1972
23 0.65 1956
23 0.59 1971
23 1.00 1956
23 2.60 1965
23 2.00 1971
21 0.39 1970
23 0.75 1970
23 0.70 1964
23 0.78 1955
23 1.75 1971
23 0.65 1973
23 0.90 1973
23 0.70 1958
23 0.50 1972
23 1.19 1961
23 0.29 1972
23 1.40 1972
23 1.19 1954
23 0.59 1961
23 2.34 1969
23 0.59 1972
23 0.70 1966
23 1.10 1957
23 0.95 1958
23 1.70 1966
5 0.39 1968

24 0.93 1954
24 0.45 1971
24 1.30 1973
24 1.19 1971
24 1.59 1965
24 0.79 1955
24 1.45 1967
24 0.90 1957
24 0.55 1958
24 1.10 1973
24 0.70 1962
24 1.90 1963
24 0.70 1953
24 1.80 1975

0.45
0.30
0.10
0.20
1.00
0.00
0.11
0.00
0.00
0.11
0.11
0.00
0.42
0.21
0.00
0.26
0.47
0.11
0.05
0.47
0.11
0.11
0.47
0.21
0.16
0.00
0.00
0.00
0.11
0.26
0.05
0.00
0.00
0.26
0.80
0.43
0.19
0.10
0.00
0.00
0.95
0.29
0.10
0.24
0.00
0.00
0.00
0.00
0.00

20 9.0 1966
20 6.0 1966
20 2.0 1962
20 4.0 1966
20 20.0 1966
20 0.0 1976
19 2.0 1962
19 0.0 1974
19 0.0 1974
19 2.0 1971
19 2.0 1974
19 0.0 1974
19 8.0 1967
19 4.0 1974
19 0.0 1974
19 3.0 1967
19 7.0 1964
19 2.0 1962
19 1.0 1960
19 5.0 1960
19 2.0 1964
19 2.0 1962
19 5.0 1972
19 4.0 1967
19 3.0 1972
19 0.0 1974
19 0.0 1974
19 0.0 1974
19 2.0 1972
19 5.0 1966
19 1.0 1964
19 0.0 1974
19 0.0 1974
19 5.0 1964
5 4.0 1968

21 6.0 1969
21 4.0 1953
21 2.0 1953
21 0.0 1976
21 0.0 1976
21 20.0 1962
21 4.0 1962
21 2.0 1953
21 4.0 1958
21 0.0 1976
21 0.0 1976
21 0.0 1976
20 0.0 1976
21 0.0 1976

0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0

0.2
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
2.0
0.2
0.0
0.0
0.0
0.0
0.0
0.0
0.1
0.0
0.0
0.0
0.0
0.0
0.0

14
14
14
14
14
14
13
13
13
12
12
12
12
12
12
12
13
13
13
12
13
13
13
13
13
13
13
13
13
13
13
13
13
13

2
19
18
18
18
19
19
19
19
18
18
18
18
18
18

0. 1976 26.3
0. 1976 30.2
0. 1976 32.2
0. 1976 33.1
0. 1976 30.5
0. 1976 33.4
0. 1974 31.9
0. 1974 30.5
0. 1974 33.0
0. 1974 33.3
0. 1973 30.6
0. 1973 27.7
0. 1973 27.6
0. 1973 29.6
0. 1973 30.2
0. 1973 27.5
2. 1955 27.4
0. 1974 30.5
0. 1974 31.4
0. 1974 30.4
0. 1974 26.8
0. 1974 28.4
0. 1974 29.3
0. 1974 30.1
0. 1974 27.1
0. 1974 28.6
0. 1974 30.8
0. 1974 29.0
0. 1974 28.4
0. 1974 25.9
0. 1974 25.5
0. 1974 25.0
0. 1974 24.5
0. 1974 21.5
4. 1968 25.8
3. 1968 22.7
0. 1976 22.3
0. 1976 22.0
0. 1976 20.8
0. 1976 20.4
0. 1976 20.5
0. 1976 22.5
2. 1953 23.3
0. 1976 23.5
0. 1976 21.0
0. 1976 22.4
0. 1976 19.7
0. 1976 21.9
0. 1976 19.8

21 0.0
21 0.0
22 0.0
21 0.0
21 0.0
21 0.0
21 0.0
21 0.0
21 0.0
21 0.0
21 0.0
21 0.0
21 0.0
21 0.0
21 0.0
21 0.0
21 0.0
21 0.0
21 0.0
21 0.0
21 0.0
21 0.1
21 0.0
21 0.0
21 0.0
21 0.0
21 0.0
21 0.0
21 0.0
21 0.0
21 0.0
21 0.0
21 0.0
21 0.0

5 0.0
23 0.0
23 0.0
23 0.0
23 0.2
23 0.1
22 0.4
21 0.1
23 0.0
22 0.0
22 0.0
22 0.0
22 0.0
22 0.0
23 0.0

21
21
22
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
5

23
23
23
23
23
22
21
23
22
22
22
22
22
23



I---Maximum Temperature--- 1---Minimum Temperature---I ----Precipitation---I-------Snowfall-----I------Snowdepth----- I--Heat--I--Cool--
MO DY AVG NO HI YR LO YR AVG NO HI YR L0 YR AVG NO HIGH YR AVG No HIGH YR AVG NO HIGH YR HDD NO CDD NO

3 15
3 16
3 17
3 18
3 19
3 20
3 21
3 22
3 23
3 24
3 25
3 26
3 27
3 28
3 29
3 30

31
42
42
43
44
45
46
47
48
49
4 10
4 11
4 12
4.13
4 14
4 15
4 16
4 17
4 18
4 19
4 20
4 21
4 22
4 23
4 24
4 25
4 26
4 27
4 28
4 29
4 30
51
52

59 24 76 1973
57 23 76 1973
58 24 77 1963
54 23 75 1966
58 24 72 1968
58 24 80 1968
58 24 86 1968
61 24 87 1968
62 23 84 1966
62 24 79 1966
61 24 83 1959
62 24 78 1964
62 24 80 1968
64 24 84 1960
63 24 84 1968
61 24 88 1963
62 24 79 1968
66 23 83 1967
68 21 88 1967
67 21 85 1967
66 22 88 1956
65 22 80 1956
65 23 82 1967
68 23 87 1967
67 23 88 1959
67 23 90 1959
67 23 86 1959
65 23 83 1953
68 23 85 1965
67 23 88 1971
70 23 90 1960
70 23 88 1967
72 23 90 1976
74 23 92 1976
77 23 94 1976
76 23 92 1976
74 23 94 1976
76 23 92 1957
77 23 86 1963
76 23 94 1960
74 23 94 1960
73 23 93 1960
75 23 96 1960
72 23 91 1957
73 23 90 1957
73 23 90 1974
74 23 91 1974
76 23 88 1953
76 24 91 1954

42 1960
40 1956
43 1961
40 1956
38 1958
41 1964
39 1964
38 1961
47 1961
45 1972
42 1972
42 1971
45 1958
48 1975
41 1956
38 1970
44 1958
44 1964
51 1964
53 1962
44 1975
45 1954
42 1975
53 1965
40 1972
52 1972
50 1974
50 1973
50 1973
46 1966
54 1970
52 1962
53 1962
56 1962
58 1956
59 1956
52 1962
58 1964
62 1972
57 1959
60 1969
59 1972
56 1967
52 1967
49 1966
50 1966
52 1966
55 1964
59 1966

34 23 51 1957
32 23 55 1973
28 23 48 1955
32 23 47 1968
30 23 46 1966
33 23 51 1954
32 23 46 1969
33 21 55 1968
32 23 56 1966
32 23 49 1953
32 23 54 1964
34 23 62 1954
31 23 46 1959
33 23 47 1971
32 23 48 1965
38 23 60 1960
36 23 59 1960
35 22 53 1962
38 21 56 1969
37 21 54 1967
38 21 60 1974
35 22 55 1974
38 22 50 1955
36 22 59 1962
39 21 61 1954
38 22 65 1959
36 22 59 1959
35 22 54 1959
38 22 60 1965
35 22 59 1974
39 22 59 1964
40 22 62 1967
40 22 56 1960
40 22 66 1960
45 22 60 1963
45 22 64 1969
44 21 64 1972
45 22 64 1957
48 22 61 1957
50 22 66 1973
45 22 64 1957
44 22 62 1957
44 22 60 1957
45 22 60 1962
45 21 61 1954
45 22 69 1956
46 22 67 1956
48 23 65 1974
47 24 62 1953

10 1970 0.097
7 1970 0.126
6 1970 0.193
6 1967 0.109
7 1967 0.188

18 1971 0.287
14 1965 0.126
14 1956 0.147
19 1967 0.020
17 1973 0.210
10 1971 0.302
18 1974 0.088
21 1960 0.045
16 1969 0.023
15 1959 0.140
20 1970 0.077
15 1964 0.106
20 1956 0.147
18 1964 0.148
20 1972 0.058
20 1962 0.113
22 1965 0.170
21 1966 0.156
20 1974 0.109
18 1970 0.180
25 1972 0.049
19 1960 0.022
19 1960 0.105
18 1976 0.064
20 1976 0.227
19 1973 0.180
21 1973 0.120
24 1970 0.043
18 1962 0.077
32 1974 0.026
28 1960 0.081
25 1953 0.084
23 1956 0.051
25 1953 0.150
36 1969 0.075
27 1959 0.070
24 1956 0.108
30 1969 0.090
28 1976 0.159
26 1976 0.068
28 1973 0.118
31 1976 0.100
30 1969 0.101
26 1963 0.148

24 0.70 1974
24 0.79 1960
24 1.70 1975
24 0.79 1970
24 0.85 1975
24 1.80 1975
24 0.85 1962
24 0.90 1955
24 0.29 1962
24 2.25 1969
24 2.09 1953
24 1.00 1971
24 0.70 1959
24 0.50 1974
24 1.19 1974
24 0.65 1959
24 0.90 1958
23 1.65 1976
23 1.19 1971
23 0.95 1960
23 0.59 1973
23 1.70 1960
23 0.90 1956
23 0.90 1971
23 1.30 1973
23 0.75 1965
23 0.42 1953
23 1.04 1955
23 0.45 1962
23 1.80 1953
23 1.70 1970
23 2.00 1975
23 0.50 1956
23 0.85 1954
22 0.35 1969
23 0.45 1953
23 0.70 1970
23 0.50 1962
23 1.30 1972
23 0.50 1970
23 0.59 1968
23 0.90 1973
23 0.55 1970
23 2.00 1973
22 0.55 1966
23 1.30 1964
23 1.36 1953
24 1.40 1976
24 1.04 1966

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.48
0.00
0.00
0.00
0.14
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.23
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.00
0.00
0.00
0.00
0.00
0.00

21
21
21
20
20
20
20
21
21
21
21
21
21
21
21
21
21
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
24
24

0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
10.0 1971
0.0 1976
0.0 1976
0.0 1976
3.0 1964
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
4.0 1971
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.2 1954
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0

0.0

0.0
0.0

0.0

0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0

0.0
0.0

18
18
18
18
18
18
17
17
18
18
18
17
17
17
18
18
18
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
24
24

0. 1976 18.5
0. 1976 20.6
0. 1976 22.2
0. 1976 21.5
0. 1976 21.1
0. 1976 20.0
0. 1976 20.3
0. 1976 18.9
0. 1976 18.4
0. 1976 18.4
0. 1976 19.2
0. 1976 17.5
0. 1976 18.3
0. 1976 16.4
0. 1976 17.6
0. 1976 16.2
0. 1976 16.6
0. 1976 14.9
0. 1976 12.8
0. 1976 13.6
0. 1976 13.2
0. 1976 15.1
0. 1976 13.3
0. 1976 13.3
0. 1976 12.5
0. 1976 13.3
0. 1976 13.7
0. 1976 14.7
0. 1976 12.7
0. 1976 14.0
0. 1976 11.1
0. 1976 11.0

23 0.0
22 0.0
23 0.0
22 0.0
23 0.0
23 0.0
23 0.0
21 0.3
22 0.2
23 0.0
23 0.0
23 0.2
23 0.0
23 0.0
23 0.0
23 0.3
23 0.0
22 0.0
21 0.1
21 0.3
21 0.6
22 0.0
22 0.0
22 0.5
21 0.8
22 0.5
22 0.4
22 0.0
22 0.6
22 0.1
22 0.4
22 0.8
22 0.5
22 1.0
22 1.1
22 1.4
21 1.4
22 1.5
22 1.7
22 1.7
22 1.2
22 1.5
22 1.4
22 1.4
21 1.7
22 1.9
22 1.3
23 1.3
24 2.0

23
22
23
22
23
23
23
21
22
23
23
23
23
23
23
23
23
22
21
21
21
22
22
22
21
22
22
22
22
22
22
22
22
22
22
22
21
22
22
22
22
22
22
22
21
22
22
23
24

0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976

9.5
9.1
5.6
6.1
7.5
6.5
4.4
4.1
6.7
8.5
7.0
8.4
7.8
8.0
6.2
4.8
5.7



I---Maximum Temperature---I---Minimum Temperature---I----Precipitation---I ------- Snowfall-----I------Snowdepth----- I--Heat--I--Cool--
NO DY AVG NO HI YR LO YR AVG NO HI YR LO YR AVG NO HIGH YR AVG NO HIGH YR AG -NO HIGH YR HDD NO CDD NO

53
54
55
56
57
58
59
5 10
5 11
5 12
5 13
5 14
5 15
5 16
5 17
5 18
5 19
5 20
5 21
5 22
5 23
5 24
5 25
5 26
5 27
5 28
5 29
5 30
5 31
61
62
63
64
65
66
67
68
69
6 10
6 11
6 12
6 13
6 14
6 15
6 16
6 17
6 18
6 19
6 20

77 24 92 1965
76 24 92 1965
77 24 91 1955
77 24 91 1966
76 24 92 1959
78 24 90 1964
77 24 96 1963
78 24 95 1963
77 24 92 1953
79 24 92 1959
77 24 95 1956
77 24 95 1956
78 24 93 1962
79 24 91 1974
78 24 93 1974
79 24 93 1962
80 24 95 1962
81 24 94 1962
78 24 90 1976
80 24 90 1975
80 24 93 1970
80 24 92 1964
79 24 86 1970
79 24 91 1953
78 24 91 1965
77 24 87 1955
79 24 93 1969
80 24 95 1969
81 23 94 1956
80 24 94 1969
80 23 90 1969
81 24 89 1954
81 24 91 1952
84 23 94 1970
85 24 95 1952
84 24 94 1971
85 24 93 1969
85 24 96 1952
86 24 100 1964
85 24 94 1959
85 24 95 1970
86 24 95 1956
84 24 95 1956
84 24 96 1964
83 24 98 1957
83 24 94 1957
84 24 97 1970
85 24 96 1964
85 24 100 1964

63 1964
55 1970
64 1975
52 1958
51 1958
63 1956
61 1967
59 1966
63 1960
62 1960
63 1960
58 1967
63 1954
60 1973
66 1975
68 1973
67 1953
62 1954
65 1972
64 1967
66 1967
66 1967
61 1973
59 1973
58 1961
57 1968
56 1971
60 1971
64 1967
64 1967
64 1964
67 1963
68 1957
72 1962
76 1962
74 1954
70 1957
61 1955
71 1969
71 1966
75 1966
70 1962
65 1953
70 1958
58 1965
64 1965
71 1965
72 1956
67 1956

45 24 64 1954
44 24 60 1968
41 24 64 1953
46 24 63 1953
45 23 62 1953
48 23 64 1961
47 24 68 1961
46 24 60 1968
49 23 66 1959
51 22 64 1968
49 23 62 1971
50 23 64 1957
49 23 68 1976
51 23 67 1976
50 22 66 1965
50 23 66 1958
52 24 65 1966
53 24 66 1959
52 23 64 1960
51 23 64 1953
54 24 66 1955
52 24 65 1958
53 24 64 1971
53 24 62 1966
52 24 66 1957
51 24 64 1965
52 23 65 1973
53 23 66 1976
52 23 65 1956
54 23 65 1974
54 23 68 1958
54 23 66 1975
52 23 68 1972
55 23 64 1957
57 24 70 1973
58 24 69 1959
56 23 64 1959
58 24 71 1953
61 24 75 1974
58 24 68 1958
57 24 70 1973
59 24 69 1973
59 24 70 1961
57 24 68 1952
57 24 69 1957
56 24 69 1952
56 24 68 1973
57 24 69 1969
60 23 69 1975

28 1963 0.120
30 1973 0.111
26 1966 0.033
33 1975 0.185
28 1968 0.113
28 1974 0.143
27 1956 0.213
28 1966 0.012
23 1966 0.047
32 1969 0.132
31 1969 0.181
34 1960 0.147
35 1966 0.153
28 1973 0.104
35 1973 0.249
26 1973 0.135
34 1970 0.185
38 1976 0.208
37 1968 0.052
37 1954 0.156
41 1966 0.142
37 1961 0.052
29 1956 0.137
40 1964 0.140
34 1967 0.159
36 1961 0.137
38 1972 0.179
36 1964 0.115
36 1961 0.150
35 1966 0.150
35 1967 0.270
34 1966 0.275
39 1964 0.024
43 1967 0.062
40 1967 0.117
42 1954 0.098
40 1970 0.069
40 1970 0.178
42 1960 0.110
38 1972 0.130
38 1972 0.194
44 1952 0.153
45 1970 0.104
45 1959 0.123
45 1958 0.138
39 1964 0.104
41 1965 0.097
40 1965 0.064
45 1954 0.107

24 0.70 1974
24 0.75 1975
24 0.45 1958
24 1.95 1967
24 1.19 1965
24 1.40 1960
24 1.19 1974
24 0.19 1961
24 0.79 1961
24 1.10 1974
24 1.70 1971
24 1.19 1972
24 1.50 1971
24 1.10 1976
24 2.09 1960
24 0.70 1972
24 0.95 1972
24 1.19 1953
24 0.79 1965
24 2.00 1959
24 1.35 1974
24 0.79 1971
24 0.90 1962
24 1.45 1970
24 1.25 1968
24 0.85 1968
24 1.30 1971
24 0.90 1971
24 1.00 1971
24 1.59 1975
24 1.90 1959
24 3.00 1963
24 0.35 1957
24 0.65 1963
24 0.90 1961
24 0.95 1955
24 0.75 1955
24 2.00 1969
24 1.40 1966
24 1.19 1962
24 1.10 1962
24 1.40 1962
24 1.19 1960
24 0.75 1969
24 0.79 1974
24 0.79 1966
24 0.55 1969
24 0.55 1962
24 1.35 1962

0.00 24
0.00 24
0.00 24
0.00 24
0.00 24
0.00 24
0.00 24
0.00 24
0.00 24
0.00 24
0.00 24
0.00 24
0.00 24
0.00 24
0.00 24
0.00 24
0.00 24
0.00 24
0.00 24
0.00 24
0.00 24
0.00 24
0.00 24
0.00 24
0.00 24
0.00 24
0.00 24
0.00 24
0.00 24
0.00 24
0.00 24
0.00 24
0.00 24
0.00 24
0.00 24
0.00 24
0.00 24
0.00 24
0.00 24
0.00 24
0.00 24
0.00 24
0.00 24
0.00 24
0.00 24
0.00 24
0.00 24
0.00 24
0.00 24

0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1975
0.0 1975
0.0 1975
0.0 1975
0.0 1975
0.0 1975
0.0 1975
0.0 1975
0.0 1975
0.0 1975
0.0 1975
0.0 1975
0.0 1975
0.0 1975
0.0 1975
0.0 1975
0.0 1975
0.0 1975
0.0 1975
0.0 1975

0.0

0.0

0.0

0.0

0.0
0.0
0.0

0.0

0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0

0.0

0.0
0.0
0.0
0.0

0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0

0.0

0.0
0.0
0.0

0.0
0.0
0.0

0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1975
0. 1975
0. 1975
0. 1975
0. 1975
0. 1975
0. 1975
0. 1975
0. 1975
0. 1975
0. 1975
0. 1975
0. 1975
0. 1975
0. 1975
0. 1975
0. 1975
0. 1975
0. 1975
0. 1975

6.1
6.7
7.4
5.1
5.5
4.0
5.2
5.0
4.3
3.6
4.2
4.4
4.1
3.3
3.2
3.8
2.0
1.8
2.9
2.3
2.0
2.6
2.4
2.2
3.0
3.0
2.0
2.0
1.5
2.0
2.6
1.4
1.5
0.4
0.4
0.5
0.3
1.0
0.3
0.7
0.5
0.2
0.5
0.5
1.1
1.3
0.8
0.4
0.2

24 1.8
24 1.1
24 1.0
24 1.2
23 0.9
23 1.7
24 2.1
24 1.9
23 2.1
22 3.1
23 2.1
23 2.5
23 2.2
23 2.5
22 1.8
23 2.7
24 2.5
24 3.5
23 2.4
23 2.5
24 3.8
24 3.1
24 3.0
24 2.5
24 2.7
24 2.0
23 2.5
23 3.6
23 3.3
23 3.6
23 4.3
23 3.8
23 3.0
23 4.8
24 6.5
24 6.2
23 5.3
24 7.2
24 8.3
24 6.6
24 6.5
24 7.4
24 6.9
24 5.8
24 5.8
24 5.5
24 5.4
24 6.6
23 7.3



I---Maximum Temperature---I--- Minimum Temperature---I----Precipitation---I-------Snowfall-----I------Snowdepth----- J-Heat--I--Cool--
MO DY AVG NO MI YR LO YR AVG NO HI YR LO YR AVG NO HIGH YR AVG NO HIGH YR AVG NO HIGH YR HDD NO CDD NO

6 21
6 22
6 23
6 24
6 25
6 26
6 27
6 28
6 29
6 30
7 1
7 2
7 3
7 4
7 5
7 6
7 7
7 8
7 9
7 10
7 11
7 12
7 13
7 14
7 15
7 16
7 17
7 18
7 19
7 20
7 21
7 22
7 23
7 24
7 25
7 26
7 27
7 28
7 29
7 30
7 31
8 1
8 2
8 3
8 4
8 5
8 6
8 7
8 8

86 24 96 1970
86 24 94 1959
87 24 94 1965
88 24 95 1968
89 24 98 1952
89 24 99 1954
88 23 100 1952
87 23 97 1969
88 24 99 1959
90 24 100 1959
91 25 101 1968
91 25 100 1956
91 24 99 1954
88 25 99 1955
87 25 98 1955
67 25 95 1957
87 25 96 1954
88 25 97 1970
89 24 98 1955
87 24 96 1973
88 24 97 1957
87 24 94 1966
88 25 99 1954
89 25 102 1954
90 25 98 1954
90 25 99 1974
88 25 98 1953
89 25 100 1963
90 25 100 1953
88 25 97 1953
90 25 100 1953
91 25 101 1957
90 25 101 1952
89 25 98 1968
89 25 97 1968
90 25 97 1966
91 25 99 1966
91 25 103 1952
89 25 101 1953
89 25 104 1953
90 25 103 1954
91 25 100 1954
89 25 97 1975
88 25 100 1957
87 25 96 1960
86 25 98 1975
88 24 96 1968
87 24 95 1955
88 25 96 1968

74 1961
74 1958
76 1972
78 1972
76 1974
77 1955
77 1974
70 1974
72 1974
76 1974
77 1952
80 1976
79 1962
79 1976
75 1976
74 1961
78 1972
76 1961
83 1963
78 1970
80 1976
74 1965
80 1975
77 1975
75 1959
83 1959
75 1962
77 1958
82 1965
74 1958
79 1970
76 1970
79 1970
78 1969
75 1962
82 1974
80 1968
76 1962
77 1960
77 1956
78 1956
83 1965
80 1958
76 1958
75 1964
75 1972
78 1974
79 197S
75 1955

61 24 69 1957
60 24 71 1957
62 24 73 1967
62 24 72 1964
61 23 68 1967
61 23 75 1968
60 24 69 1966
60 23 75 1964
60 23 72 1953
61 23 68 1971
62 24 69 1958
60 24 70 1971
63 24 74 1958
61 25 68 1972
60 25 79 1957
61 25 71 1958
60 25 72 1953
62 25 71 1958
62 24 74 1957
62 24 70 1971
60 24 69 1968
60 25 69 1958
59 25 68 1964
62 24 70 1968
64 25 74 1957
63 25 74 1973
62 25 75 1955
63 25 70 1971
64 25 71 1972
65 25 78 1974
63 25 76 1952
62 25 72 1964
65 25 79 1972
64 25 76 1972
64 25 78 1972
63 25 79 1972
63 25 76 1972
63 25 70 1963
66 25 71 1970
64 25 78 1976
62 25 74 1976
64 24 72 1971
64 24 70 1964
64 24 79 1967
64 24 72 1971
64 24 78 1953
62 23 70 1976
63 23 70 1960
63 24 70 1958

47 1968 0.349
47 1963 0.239
40 1963 0.073
45 1970 0.069
51 1963 0.027
45 1965 0.067
44 1965 0.054
35 1970 0.072
40 1970 0.103
52 1954 0.174
54 1962 0.157
44 1952 0.025
48 1957 0.124
48 1971 0.136
45 1963 0.312
47 1964 0.153
42 1970 0.051
48 1972 0.161
50 1970 0.076
45 1963 0.119
49 1963 0.203
50 1973 0.153
48 1973 0.230
50 1974 0.241
54 1956 0.166
50 1960 0.035
45 1970 0.096
45 1970 0.054
50 1970 0.162
54 1976 0.262
47 1966 0.076
46 1966 0.084
56 1966 0.243
51 1974 0.059
51 1957 0.058
50 1970 0.103
50 1975 0.055
57 1960 0.112
60 1962 0.229
50 1970 0.303
48 1966 0.062
50 1966 0.238
59 1965 0.315
48 1965 0.184
51 1965 0.195
49 1976 0.225
48 1966 0.156
49 1957 0.065
50 1975 0.071

24 3.35 1964
24 4.40 1972
24 0.75 1967
24 0.59 1958
24 0.39 1957
24 0.55 1975
24 0.70 1952
24 0.79 1974
24 1.00 1966
24 1.40 1952
24 1.90 1961
24 0.29 1967
24 1.25 1962
24 1.75 1975
24 2.09 1956
24 1.40 1956
24 1.10 1969
24 1.30 1964
24 0.39 1962
24 1.00 1955
24 1.55 1965
24 1.19 1972
24 2.09 1972
24 3.00 1975
24 1.59 1966
24 0.85 1974
24 1.04 1956
24 1.10 1961
24 2.00 1962
24 3.90 1956
24 0.55 1973
24 0.75 1969
24 3.19 1970
24 0.45 1958
24 1.10 1959
24 1.80 1974
24 1.10 1958
24 1.45 1966
24 2.30 1955
24 1.70 1974
24 0.39 1960
25 3.00 1965
25 2.60 1968
25 1.10 1964
25 2.65 1969
25 1.75 1975
25 2.39 1962
25 0.59 1961
25 0.59 1952

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.00

0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

24
24
24
24
24
24
24
24
24
24
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25

0.0 1975
0.0 1975
0.0 1975
0.0 1975
0.0 1975
0.0 1975
0.0 1975
0.0 1975
0.0 1975
0.0 1975
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976

0.0 24
0.0 24
0.0 24
0.0 24
0.0 24
0.0 24
0.0 24
0.0 24
0.0 24
0.0 24
0.0 25
0.0 25
0.0 25
0.0 25
0.0 25
0.0 25
0.0 25
0.0 25
0.0 25
0.0 25
0.0 25
0.0 25
0.0 25
0.0 25
0.0 25
0.0 25
0.0 25
0.0 25
0.0 25
0.0 25
0.0 25
0.0 25
0.0 25
0.0 25
0.0 25
0.0 25
0.0 25
0.0 25
0.0 25
0.0 25
0.0 25
0.0 25
0.0 25
0.0 25
0.0 25
0.0 25
0.0 25
0.0 25
0.0 25

0. 1975
0. 1975
0. 1975
0. 1975
0. 1975
0. 1975
0. 1975
0. 1975
0. 1975
0. 1975
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976

0.2
0.2
0.1
0.0
0.0
0.2
0.1
0.4
0.3
0.0
0.0
0.1
0.0
0.0
0.1
0.0
0.1
0.0
0.0
0.1
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.1
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

24 8.1
24 7.7
24 9.3
24 9.9
23 10.2
23 9.9
23 9.3
23 9.1
23 8.9
23 10.5
24 11.2
24 10.2
24 11.7
25 9.6
25 8.6
25 8.5
25 8.5
25 9.8
24 10.2
24 9.5
24 8.7
24 7.9
25 8.5
24 10.4
25 11.5
25 11.5
25 10.0
25 10.6
25 11.7
25 11.3
25 10.9
25 11.3
25 12.5
25 11.2
25 11.5
25 11.4
25 11.4
25 12.0
25 11.8
25 11.1
25 10.9
24 11.8
24 11.1
24 11.0
24 10.0
24 9.9
23 10.0
23 10.1
24 10.0

24
24
24
24
23
23
23
23
23
23
24
24
24
25
25
25
25
25
24
24
24
24
25
24
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
24
24
24
24
24
23
23
24



I---Maximum Temperature---I---Minimum Temperature---I----Precipitation---I-------Snowtall-----I------Snowdepth-----1--Heat--J--Cool--
MO DY AVG NO HI YR LO YR AVG NO HI YR LO YR AVG NO HIGH YR AVG NO HIGH YR AVG NO HIGH YR HDD NO CDD NO

89
8 10
8 11
8 12
8 13
8 14
8 15
8 16
8 17
8 18
8 19
8 20
8 21
8 22
8 23
8 24
8 25
8 26
8 27
8 28
8 29
8 30
8 31
91
92
93
94
95
96
97
98
99
9 10
9 11
9 12
9 13
9 14
9 15
9 16
9 17
9 18
9 19
9 20
9 21
9 22
9 23
9 24
9 25
9 26

87 24 96 1963
87 24 95 1973
87 24 96 1973
87 25 97 1957
86 25 97 1976
88 25 95 1959
88 25 98 1953
89 25 101 1954
88 25 98 1968
87 25 95 1965
87 25 97 1956
87 25 95 1968
87 25 98 1959
86 25 105 1968
86 25 97 1968
86 25 98 1968
87 25 97 1968
88 25 99 1959
87 25 99 1953
88 25 101 1953
88 25 102 1953
89 25 105 1953
88 25 106 1953
87 25 105 1953
85 25 106 1953
87 25 104 1953
86 25 103 1953
86 25 100 1954
85 25 104 1954
84 25 103 1954
83 25 94 1976
82 25 94 1976
84 25 95 1970
83 25 92 1964
81 25 91 1963
81 25 93 1961
83 25 95 1962
84 25 95 1970
83 25 96 1970
80 25 94 1958
80 25 96 1970
80 25 93 1954
79 25 91 1965
79 25 91 1970
79 25 94 1970
77 25 95 1970
78 25 97 1970
78 25 96 1970
78 25 96 1970

72 1955
73 1964
75 1972
75 1955
77 1967
77 1964
77 1964
73 1964
78 1964
76 1957
70 1957
72 1961
75 1961
74 1967
74 1967
73 1957
73 1957
75 1958
76 1969
72 1958
75 1965
71 1965
79 1964
72 1975
75 1972
76 1955
75 1967
76 1974
68 1974
62 1974
69 1952
72 1957
71 1967
67 1967
70 1967
62 1964
70 1975
64 1963
67 1963
64 1959
64 1961
69 1961
65 1966
62 1972
68 1955
61 1974
64 1975
68 1975
58 1966

63 23 70 1965
63 23 72 1957
62 23 72 1961
60 24 72 1961
59 24 70 1958
61 24 70 1958
62 24 72 1957
62 24 70 1973
63 24 70 1955
61 24 72 1959
61 24 69 1968
61 24 69 1962
62 24 70 1967
63 24 70 1955
63 24 76 1964
60 24 78 1968
60 24 78 1968
60 24 70 1976
61 24 70 1975
60 24 69 1954
60 24 70 1954
61 24 69 1963
61 24 71 1955
61 25 71 1959
59 25 72 1959
58 25 69 1959
58 25 70 1963
S8 25 68 1953
58 25 68 1959
55 25 70 1961
54 25 71 1961
55 24 64 1961
55 25 69 1954
55 25 67 1971
54 24 70 1957
52 25 67 1956
52 25 68 1956
53 25 65 1965
54 24 67 1957
55 23 69 1956
56 23 67 1971
54 25 66 1960
54 24 70 1955
53 24 67 1961
50 25 67 1957
49 24 61 1965
47 25 61 1971
48 24 62 1955
51 25 62 1959

50 1964 0.122
51 1972 0.144
45 1972 0.075
43 1954 0.236
45 1971 0.139
44 1964 0.120
46 1963 0.145
49 1963 0.127
52 1967 0.180
49 1962 0.262
44 1953 0.125
48 1964 0.298
48 1969 0.180
43 1969 0.170
48 1969 0.234
46 1952 0.148
42 1952 0.118
47 1966 0.191
48 1966 0.227
42 1969 0.079
43 1969 0.022
40 1965 0.067
40 1968 0.179
46 1954 0.279
43 1970 0.073
40 1967 0.048
45 1967 0.101
46 1974 0.053
44 1972 0.125
40 1970 0.214
41 1962 0.058
39 1966 0.017
40 1966 0.095
38 1976 0.117
33 1967 0.356
36 1968 0.114
35 1975 0.177
35 1964 0.075
41 1966 0.131
35 1966 0.134
35 1966 0.144
34 1959 0.124
33 1973 0.275
30 1956 0.144
30 1962 0.018
31 1969 0.059
29 1963 0.133
28 1963 0.183
33 1967 0.121

25 2.20 1962
25 1.10 1952
25 0.90 1960
25 5.45 1955
25 1.50 1976
25 1.15 1973
25 1.19 1976
25 1.35 1975
25 2.00 1955
25 2.80 1955
25 1.30 1957
25 4.60 1969
25 2.00 1975
25 1.10 1965
25 2.09 1958
25 2.55 1958
25 1.59 1957
25 3.55 1961
25 3.10 1971
25 1.50 1976
25 0.45 1959
25 1.10 1963
25 2.80 1960
25 3.60 1952
25 0.65 1969
25 0.75 1957
25 2.30 1974
25 0.45 1953
25 1.70 1974
25 1.90 1974
25 0.90 1969
25 0.25 1957
25 1.04 1957
25 1.30 1960
25 2.80 1960
25 1.10 1964
25 2.25 1966
25 0.79 1976
25 2.50 1976
25 1.30 1957
25 1.04 1970
25 1.50 1972
25 2.50 1966
25 1.25 1966
25 0.35 1953
25 0.79 1952
25 2.30 1975
25 4.29 1975
25 2.30 1975

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976

0.0
0.0

0.0
0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0
0.0

0.0
0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0

0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
24
25
25
25
25
25
25
25
25
25
25
25
25
25

0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976

0.0
0.0
0.2
0.2
0.1
0.2
0.2
0.1
0.0
0.0
0.2
0.0
0.1
0.2
0.0
0.3
0.1
0.0
0.1
0.2
0.4
0.6
0.3
0.0
0.4
0.5
0.4
0.3
0.7
1.0
0.4
0.9
1.2
1.2
1.8
2.2
2.1
1.3
1.1
1.6
1.6
1.6
2.5
2.7
3.0
4.0
4.8
4.2
3.8

23 9.5
23 10.2
23 9.3
24 8.4
24 7.3
24 9.0
24 9.7
24 10.3
24 10.2
24 8.9
24 8.9
24 8.7
24 9.0
24 9.2
24 9.1
24 8.1
24 8.5
24 8.6
24 8.8
24 8.9
24 8.8
24 9.8
24 9.2
25 8.8
25 7.3
25 7.8
25 7.6
25 7.1
25 6.7
25 5.5
25 4.0
24 4.3
25 5.4
25 5.2
24 4.0
25 3.8
25 4.3
25 4.8
24 4.4
23 4.3
23 4.3
25 3.2
24 3.3
24 3.5
25 2.2
24 2.3
25 2.1
24 2.3
25 2.9

23
23
23
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
25
25
25
25
25
25
25
25
24
25
25
24
25
25
25
24
23
23
25
24
24
25
24
25
24
25



I---Maximum Temperature---I---Minimum Temperature---I ----Precipitation---I-------Snowfall-----I------Snowdepth----- |--Heat--I--Cool--
MO DY AVG NO HI YR LO YR AVG NO HI YR LO YR AVG N0 HIGH YR AVG NO HIGH YR AVG NO HIGH YR HDD NO CDD NO

9 27 75 25 93 1970
9 28
9 29
9 30

10 1
10 2
10 3
10 4
10 5
10 6
10 7
10 8
10 9
10 10
10 11
10 12
10 13
10 14
10 15
10 16
10 17
10 18
10 19
10 20
10 21
10 22
10 23
10 24
10 25
10 26
10 27
10 28
10 29
10 30
10 31
11 1
11 2
11 3
11 4
11 5
11 6
11 7
11 8
11 9
11 10
11 11
11 12
11 13
11 14

75 25 94 1954
75 25 95 1954
76 25 92 1954
74 25 87 1954
74 25 90 1959
75 25 94 1954
76 25 95 1954
75 25 92 1954
75 25 91 1959
73 25 86 1963
72 25 86 1963
73 25 83 1959
73 25 87 1958
73 24 89 1954
73 24 90 1954
76 24 92 1954
76 24 86 1954
75 24 83 1960
73 24 84 1963
72 24 85 1975
71 24 84 1963
68 23 84 1963
69 24 85 1969
66 24 79 1963
68 23 81 1975
70 24 84 1975
69 24 80 1954
67 24 80 1975
66 25 77 1964
67 25 80 1963
66 25 79 1953
64 25 78 1966
67 25 83 1961
68 25 82 1961
68 25 84 1971
69 25 86 1974
68 25 82 1974
65 25 82 1961
63 25 84 1974
60 25 79 1975
60 25 80 1975
59 25 80 1975
62 25 81 1975
60 25 78 1975
60 25 79 1964
62 24 75 1967
63 25 81 1955
63 25 80 1955

56 1956
58 1956
54 1957
60 1957
62 1972
57 1958
52 1974
62 1974
58 1965
59 1957
59 1967
58 1952
52 1952
54 1952
55 1952
55 1967
63 1967
59 1959
60 1961
59 1972
58 1969
54 1966
48 1972
55 1964
52 1974
52 1960
58 1969
59 1964
50 1962
47 1962
47 1957
52 1960
55 1969
59 1966
55 1962
59 1962
46 1954
45 1962
46 1954
45 1962
43 1953
42 1960
47 1976
50 1969
45 1957
48 1957
45 1968
50 1970
39 1976

50 25 67 1972
50 24 64 1967
49 24 68 1959
48 24 70 1959
48 25 69 1971
46 25 66 1971
47 25 68 1971
44 25 63 1954
44 25 64 1954
45 25 63 1955
44 25 65 1955
42 25 65 1959
44 25 70 1959
44 25 68 1959
41 24 67 1959
41 24 63 1954
40 24 60 1954
45 22 57 1971
45 23 64 1975
42 24 58 1971
43 23 58 1956
39 24 62 1968
40 23 61 1968
38 24 56 1971
38 23 52 1971
37 22 56 1965
37 24 60 1971
39 24 58 1971
39 23 61 1971
37 25 62 1971
38 24 59 1971
37 25 56 1971
37 25 57 1971
35 25 54 1971
36 25 69 1961
37 24 64 1971
39 24 67 1971
38 23 62 1972
37 24 66 1961
35 24 60 1961
33 24 50 1974
32 24 52 1963
31 24 50 1975
31 24 56 1975
32 24 58 1966
28 24 50 1962
33 24 51 1967
31 24 52 1961
32 23 54 1955

35 1974 0.134
34 1957 0.069
25 1970 0.145
25 1970 0.214
30 1974 0.237
29 1966 0.312
22 1974 0.023
18 1974 0.070
16 1974 0.036
24 1970 0.234
26 1966 0.148
24 1964 0.168
23 1974 0.176
28 1974 0.155
22 1964 0.022
20 1964 0.004
25 1957 0.000
26 1963 0.100
28 1963 0.092
29 1972 0.129
20 1973 0.055
15 1970 0.133
18 1970 0.165
22 1974 0.231
16 1974 0.236
20 1972 0.125
20 1974 0.094
19 1964 0.051
14 1969 0.135
22 1965 0.035
14 1962 0.069
21 1957 0.044
22 1969 0.281
14 1969 0.122
19 1966 0.122
19 1954 0.194
20 1976 0.195
24 1964 0.092
16 1966 0.054
18 1966 0.058
13 1967 0.156
17 1962 0.105
14 1967 0.046
15 1976 0.109
17 1957 0.120
13 1957 0.029
12 1957 0.241
16 1976 0.010
17 1966 0.215

25 1.25 1956
25 0.75 1974
25 2.00 1963
25 1.90 1972
25 2.20 1971
25 2.09 1973
25 0.39 1976
25 0.75 1964
25 0.90 1972
25 4.10 1957
25 2.00 1965
25 1.90 1959
25 2.00 1976
25 2.25 1971
25 0.35 1952
25 0.09 1968
25 0.00 1976
25 1.50 1955
25 1.80 1954
25 1.19 1964
25 1.00 1976
25 1.10 1956
25 2.09 1966
25 2.25 1976
25 3.00 1961
25 2.09 1956
25 1.80 1971
25 0.45 1957
25 1.59 1971
25 0.50 1958
25 0.90 1956
25 0.52 1953
25 2.45 1953
25 1.00 1954
25 1.70 1976
25 3.25 1956
25 1.57 1954
25 0.90 1962
25 1.35 1970
25 0.75 1973
24 2.20 1963
24 1.40 1963
25 0.75 1969
25 2.09 1962
24 1.10 1968
24 0.50 1970
24 1.80 1970
24 0.25 1970
25 2.09 1972

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.32
0.00
0.00
0.00
0.08
0.00
0.08
0.00
0.00

0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
8.0 1953
0.0 1976
0.0 1976
0.0 1976
2.0 1968
0.0 1976
2.0 1976
0.0 1976
0.0 1976

0.0

0.0
0.0

0.0
0.0

0.0

0.0

0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0

0.0
0.0

0.0
0.0
0.0

0.0
0.0
0.0

0.0
0.0

0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0

0.0

0.0
0.0
0.0
0.0
0.0
0.0

25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
24
25
25

0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976
0. 1976

4.4
3.9
4.7
5.0
5.7
5.6
6.2
6.6
6.8
7.0
8.0
8.9
7.0
7.6
9.0
8.8
7.8
5.8
6.3
8.0
8.4

10.9
11.5
12.0
13.6
13.1
12.0
11.4

25 1.9
24 1.4
24 1.8
24 1.6
25 1.7
25 0.7
25 1.6
25 1.4
25 1.2
25 1.4
25 0.8
25 0.5
25 0.6
25 0.8
24 0.8
24 0.5
24 0.6
22 0.5
23 0.6
24 0.5
23 0.4
24 0.5
22 0.1
24 0.0
23 0.0
22 0.0
24 0.1
24 0.0
23 0.3
25 0.0
24 0.0
25 0.0
25 0.0
25 0.0
25 0.6
24 0.4
24 0.5
23 0.2
24 0.4
24 0.3
24 0.0
24 0.0
24 0.0
24 0.1
24 0.0
24 0.0
23 0.0
24 0.0
23 0.1

25
24
24
24
25
25
25
25
25
25
25
25
25
25
24
24
24
22
23
24
23
24
22
24
23
22
24
24
23
25
24
25
25
25
25
24
24
23
24
24
24
24
24
24
24
24
23
24
23

0. 1976 12.7
0. 1976 13.8
0. 1976 12.3
0. 1976 13.7
0. 1976 14.7
0. 1976 14.4
0. 1976 14.2
0. 1976 13.1
0. 1976 11.9
0. 1976 12.8
0. 1976 14.6
0. 1976 16.3
0. 1976 18.6
0. 1976 19.4
0. 1976 20.2
0. 1976 18.8
0. 1976 19.0
0. 1976 20.9
0. 1975 17.8
0. 1976 18.4
0. 1976 17.4



I---Maximum Temperature---I---Minimum Temperature---I----Precipitation ---I---Snowfall-----I------Snowdepth-----I--Heat--I--Cool--
MO DY AVG NO HI YR LO YR AVG NO HI YR LO YR AVG NO HIGH YR AVG NO HIGH YR AVG NO HIGH YR HDD NO CDD NO

11 15
11 16
11 17
11 18
11 19
11 20
11 21
11 22
11 23
11 24
11 25
11 26
11 27
11 28
11 29
11 30
12 1
12 2
12 3
12 4
12 5
12 6
12 7
12 8
12 9
12 10
12 11
12 12
12 13
12 14
12 15
*12 16
12 17
12 18
12 19
12 20
12 21
12 22
12 23
12 24
12 25
12 26
12 27
12 28
12 29
12 30
12 31

62 25 76 1973
64 25 82 1955
64 25 78 1963
61 25 77 1958
59 24 74 1957
56 25 73 1953
57 25 70 1953
57 25 72 1963
57 25 70 1973
57 24 75 1958
55 25 71 1973
57 25 73 1973
57 24 71 1963
56 24 71 1960
54 25 70 1968
50 24 70 1970
48 24 65 1973
50 24 74 1970
53 24 66 1972
54 24 71 1973
56 24 74 1972
52 24 72 1960
51 24 72 1956
53 24 75 1956
50 23 70 1966
51 23 72 1966
50 24 72 1971
48 24 70 1971
49 24 66 1967
48 23 69 1967
46 24 72 1971
49 23 69 1971
49 24 68 1956
48 24 64 1956
49 24 64 1967
47 24 65 1972
45 24 75 1956
46 22 64 1957
47 23 64 1957
48 23 68 1971
51 23 76 1955
49 24 68 1971
51 23 70 1971
50 23 73 1971
48 22 68 1971
47 23 70 1971
47 24 72 1965

42 1969
46 1967
48 1970
40 1959
39 1955
38 1968
40 1969
41 1972
38 1971
39 1956
38 1970
45 1963
41 1974
40 1958
40 1958
35 1967
35 1964
33 1952
36 1966
22 1966
41 1966
42 1968
35 1958
38 1958
35 1960
31 1968
25 1958
27 1957
26 1962
25 1960
33 1963
33 1963
32 1963
34 1953
33 1963
30 1963
30 1955
34 1954
31 1963
26 1966
36 1976
34 1967
30 1967
28 1967
25 1967
32 1963
30 1963

33 24 53 1961
34 24 54 1956
33 24 52 1956
31 24 55 1954
35 23 56 1954
30 23 57 1952
29 23 49 1952
28 24 51 1953
26 24 58 1963
28 24 51 1955
28 24 48 1964
27 23 43 1964
30 23 48 1965
29 23 45 1968
27 24 50 1968
24 23 41 1975
20 22 30 1972
21 22 36 1962
26 22 41 1955
28 22 49 1964
27 22 48 1964
26 21 52 1972
25 21 54 1956
27 21 53 1956
26 21 49 1966
28 22 52 1966
24 22 52 1971
25 20 54 1971
27 21 47 1965
24 22 39 1965
24 22 46 1971
20 21 49 1971
21 21 49 1971
22 22 47 1956
23 21 47 1967
25 21 50 1957
23 20 51 1956
22 21 43 1956
23 20 45 1956
26 20 42 1971
26 20 53 1964
23 19 48 1964
22 20 51 1964
23 20 48 1971
23 20 49 1954
21 21 43 1954
24 19 38 1965

17 1969 0.092 25
8 1967 0.009 25

12 1970 0.076 25
10 1970 0.071 25
19 1959 0.146 25
16 1965 0.141 25
9 1969 0.142 25
7 1964 0.061 24
9 1964 0.049 25
6 1970 0.068 25

-3 1970 0.131 25
16 1974 0.051 25
8 1974 0.154 24

12 1974 0.094 23
6 1955 0.157 24
7 1965 0.059 24
5 1976 0.095 23
8 1967 0.021 23

14 1971 0.027 23
7 1966 0.075 23
5 1970 0.110 23
6 1969 0.026 23

-2 1970 0.200 23
0 1970 0.197 22
14 1968 0.162 23
10 1968 0.156 23
-3 1968 0.078 23
-9 1962 0.169 23
-8 1962 0.063 23
3 1960 0.180 23
6 1970 0.058 23
4 1963 0.107 23
0 1963 0.026 23
0 1953 0.019 23
1 1964 0.100 23
6 1963 0.058 23

-2 1963 0.230 22
2 1963 0.142 23

-6 1960 0.095 23
8 1960 0.047 23
2 1969 0.056 23

10 1969 0.110 23
-7 1966 0.065 23
-1 1970 0.073 23
-5 1970 0.195 22
-8 1970 0.082 22
1 1963 0.109 23

1.10 1952
0.09 1961
1.80 1956
0.75 1962
0.90 1964
2.55 1952
2.70 1952
0.75 1957
0.50 1963
0.90 1959
1.15 1964
0.79 1972
3.40 1971
1.50 1973
1.19 1963
0.75 1972
2.00 1974
0.35 1968
0.19 1967
0.59 1957
1.50 1973
0.35 1953
1.45 1957
2.00 1974
1.40 1973
1.70 1969
0.90 1967
0.95 1953
0.39 1966
1.50 1953
0.70 1972
1.40 1970
0.59 1973
0.29 1967
0.09 1968
0..95 1966
1.59 1973
1.70 1969
0.55 1956
0.90 1966
0.79 1969
1.04 1957
1.50 1964
0.70 1959
3.05 1958
0.25 1972
0.55 1969

0.00
0.00
0.00
0.00
0.08
0.00
0.00
0.00
0.00
0.04
0.00
0.00
0.00
0.00
0.00
0.21
0.00
0.00
0.00
0.30
0.00
0.00
0.00
0.00
0.00
0.00
0.20
0.40
0.00
0.05
0.00
0.25
0.30
0.00
0.00
0.00
0.35
0.00
0.45
0.00
0.25
0.00
0.00
0.00
0.00
0.00
0.15

25
25
25
25
25
25
25
25
25
25
25
25
25
25
23
24
20
20
20
20
20
20
20
19
20
20
20
20
18
20
20
20
20
20
20
19
20
20
20
19
20
20
20
19
20
20
20

0.0 1976
0.0 1976
0.0 1976
0.0 1976
2.0 1961
0.0 1976
0.0 1976
0.0 1976
0.0 1976
1.0 1971
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1975
3.0 1967
0.0 1976
0.0 1976
0.0 1976
6.0 1957
0.0 1976
0.0 1976
0.0 1976
0.0 1973
0.0 1976
0.0 1976
3.0 1960
8.0 1960
0.0 1976
1.0 1958
0.0 1976
5.0 1973
6.0 1973
0.0 1976
0.0 1976
0.0 1976
6.0 1962
0.0 1976
5.0 1963
0.0 1976
5.0 1962
0.0 1976
0.0 1976
0.0 1976
0.0 1976
0.0 1976
3.0 1976

0.0
0.0

0.0
0.0

0.0
0.0
0.0
0.0

0.0

0.0

0.0
0.0

0.0
0.0

0.0
0.1
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.1
0.0

0.0
0.1

0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.2
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

25
25
25
25
24
25
25
25
25
25
25
25
25
25
24
23
18
18
18
17
17
17
18
17
18
18
18
18
17
17
17
17
17
17
17
16
17
17
16
15
15
14
15
15
15
15
14

0. 1976 18.2
0. 1976 16.2
0. 1976 16.6
0. 1976 19.3
0. 1976 17.8
0. 1976 22.3
0. 1976 21.9
0. 1976 23.1
0. 1976 24.2
0. 1976 22.8
0. 1976 24.2
0. 1976 23.7
0. 1976 21.7
0. 1976 22.8
0. 1976 25.0
3. 1952 28.3
0. 1976 31.8
0. 1976 29.5
0. 1976 25.9
0. 1976 24.9
0. 1976 24.0
0. 1976 26.1
0. 1976 27.2
0. 1973 25.2
0. 1976 27.2
0. 1976 26.0
1. 1958 28.2
0. 1976 28.6
0. 1976 27.7
1. 1958 28.9
0. 1976 30.4
0. 1976 30.9
0. 1976 29.6
0. 1976 29.8
0. 1976 29.2
0. 1976 28.8
0. 1976 30.8
0. 1976 30.5
4. 1967 30.2
0. 1976 27.6
0. 1976 27.1
0. 1972 28.7
0. 1976 28.7
0. 1976 28.5
0. 1976 28.7
0. 1976 30.8
0. 1972 29.1

24 0.0 24
24 0.0 24
24 0.0 24
24 0.0 24
23 0.0 23
23 0.0 23
23 0.0 23
24 0.0 24
24 0.0 24
23 0.0 23
24 0.0 24
23 0.0 23
23 0.0 23
23 0.0 23
24 0.0 24
22 0.0 22
22 0.0 22
22 0.0 22
22 0.0 22
22 0.0 22
22 0.0 22
21 0.0 21
21 0.0 21
21 0.0 21
21 0.0 21
21 0.0 21
22 0.0 22
20 0.0 20
21 0.0 21
21 0.0 21
22 0.0 22
21 0.0 21
21 0.0 21
22 0.0 22
21 0.0 21
21 0.0 21
20 0.0 20
20 0.0 20
19 0.0 19
19 0.0 19
20 0.0 20
19 0.0 19
20 0.0 20
20 0.0 20
19 0.0 19
21 0.0 21
19 0.0 19

Sou p-W Regional nimate Center, serccdnr.state.sc.rs



Station Metadata -PagLe I of I

WNCDC 1SnowCI1matooga LState Qp1s2tlon /Statlon(MetadataJ IMetadata, QC .Search

Station Metadata, Quality Control, and
Inventory Infornation for

PARTLOW 3 WNW, Virginia

Station Name PARTLOW 3 WNW
COOP Station Number 446533
State Virginia
Latitude 38d 03m N
Longitude 077d 42m W
Elevation 249 ft.
County SPOTSYLVANIA
Climate Division 02
CSSA Site I.D.
CSSA County Warning Area
Data Perlod Analyzed for Snowfall 1952-1976
Data Period Analyzed for Snow Depth 1952-1976

NA = Insufficient data.

In the COOP Station History Metadata Base, this station has:
0 location changes over 25 years,
0 observations time changes over 25 years.

Over 1952-1976 period, for this station's snowfall data:
89% of the months had complete data,
6.9% of the daily values were missing,
there were 14 breaks In the data record.

Over 1952-1976 period, for this station's snow depth data:
38% of the months had complete data,
58.0% of the daily values were missing,
there were 11 breaks In the data record.

1 To Station Selection Page V To ptln s&lAclon Page

This page was generated by http://vw.ncdcnoaa.gov/servlets/SCoptions10
on Fri Jan 09 09:20:15 EST 2004
Please see the NCDC Contactage ff you have questions or comments.

httD://lwf.ncdc.noaa.eov/servlets/SContionsl O?station-446533PARTl.OW+3+WNW&state=Virpinin& 01 inlgnmu



Greatest SF for 1- & Multiple-Day Events. Page I of 2

0 NCD (Snow Cllm. /fat /Option h / tIn(County)/Paratns /Greatest SF /$earch

Greatest Snowfall Amount for One-Day and Multiple Day
Snowfall Events.

PARTLOW 3 WNW, Virginia

Month/Season 1-Day 2-Day 3-Day 4-Day 5-Day 6-Day 7-Day NYRS
20.0 0.0 0.0 0.0 0.0 0.0 0.0

January 1tooto 11001Q 11000 1o/000 1/00/0 10/o 1/00/0 20
8.0 0.0 0.0 0.0 0.0 0.0 0.0

February 20100 2/Oo/0 2/ 00t0 2/000t 2/00/0 20oo0o 19
10.0 0.0 0.0 0.0 0.0 0.0 0.0 21

March 3/0 3/00o0 3/00/0 3100/0 3100/o 3/00/0 3/00/0
A 4.0 0.0 0.0 0.0 0.0 0.0 0.0 2AprB 4/000 4/00/0 4/00/0 4/00/0 4/00/0 4/00/0 4/00/0 2

0.0 0.0 0.0 0.0 0.0 0.0 0.0May 6/0O 5/o500/0 5/00/0 5/000 5/00t/ 5/00/0 5/00/0 24

June 0.0 0.0 0.0 0.0 0.0 0.0 0.0 24
June 6f00/0 6/00/0 6/00/0 6t00/0 6t00/0 6/00/0 6/00/0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 2July 7/00O/ 7/00/0 7100/0 7/00/0 7/0/0 7/00/0 7/00/0 25

Auut0.0 0.0 0.0 0.0 0.0 0.0 0.0 2August 8/00/0 8/00/0 8/00/0 8/0010 8/00/0 8100/0 8/a'ooo 25

Spebr0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.0September 0/0 9/O0/O 9/00/0 9/00/0 9/00/0 9/00/0 9/O0/O 25

October 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2
_______ 10/00/0 10/00/0 10/00/0 10/00/0 10/00/0 10/00/0 10/00/ 25

November 8.0 0.0 0.0 0.0 0.0 0.0 0.0 25
November 11/00/0 11/00/0 11/00/0 11/00/0 11/00/0 11/00/0 11/00/0
December 8.0 0.0 0.0 0.0 0.0 0.0 0.0 2
December 12/00/0 12/00/0 12/00/0 12t00/0 12/00/0 12/00/0 12/00/0 2

Winter NA 0.0 0.0 0.0 0.0 0.0 0.0 99
er 00/0 00o0 00/0 00/0 00/0 00/0 000

NA 0.0 0.0 0.0 0.0 0.0 0.0Spring 00/0 00/0 00/0 00/0 00o0 00/0 00/0

Summer NA 0.0 0.0 0.0 0.0 0.0 0.0
Summer 00/0 00/0 00/0 00/0 00o0 00/0 00/0 -9

Autumn NA 0.0 0.0 0.0 0.0 0.0 0.0 -99
Autumn00/0 00/0 00/0 00/0 000 00/0 00/0
Annual 20.0 0.0 0.0 0.0 0.0 0.0 0.0 25

nnua 00/o 00/0 00/0 00/0 00/0 00/0 00/0
AugusNA0uly NA 0.0 0.0 0.0 0.0 0.0 0.0 o99Agt-uy00/0 00/0 I00/0 00/0 00/0 00/0 00/0

Snow fell on each day.
Amount listed with most recent date of occurrence below it.
All snowfall amounts are in inches.
NYRS = Number of Years with non-missing data.
NA = Not Applicable, or insufficient data to compute.
' = value > 0 but less than units resolution.

A ToQtnSkke0Qnftgr VT To Paramenter Selo nPage

This page was generated by http://www.ncdc.noaa.govlservlets/SCopTab5

http://Iwf.ncdc.noaa.gov/servlets/SCopTab5?state=Virainia&stltin-=P A PTT JUrCor')on2 rx Ies ^



Greatest SF for 1-, 2-, 3-Day Events. Page I of I

ONCDLS~nowClm. IStateOptions I&Stat1on(CxontyJ IParamal Greatest SF(1,2,3-Day) / earch

Greatest Snowfall Amount
for 1-Day, 2-Day, and 3-Day Snowfall Events.

PARTLOW 3 WNW, Virginia

Month/Season I-Day | 2Day 3-Day NYRS
January 20.0 24.0 24.0 20

February 8.0 9.0 20.0 19
March 10.0 10.0 10.0 21
April 4.0 4.0 4.0 22
May 0.0 0.0 0.0 24
June 0.0 0.0 0.0 24
July 0.0 0.0 0.0 25

August 0.0 0.0 0.0 25
September 0.0 0.0 0.0 25

October 0.0 0.0 0.0 25
November 8.0 8.0 8.0 25
December 8.0 11.0 11.0 20

Winter NA NA NA -99
Spring NA NA NA .99

Summer NA NA NA -99
Autumn NA NA NA -99
Annual 20.0 24.0 24.0 25

August-July NA NA NA -99
Whether or Not snow fell on each day.
All snowfall amounts are In Inches.
NYRS = Number of Years with non-missing data.
NA = Not Applicable, or Insufficient data to compute.
* = value > 0 but less than units resolution.

+ To Station Selection Page To Parameter Selection Page

This page was generated by http:/vww.ncdc.noaa.gov/servlets/SCopTab6
on Fri Jan 09 08:53:00 EST 2004
Please see the NCDC ContacLtPge if you have questions or comments.

http:/llwf.ncdc.noaa.govlservletsISCopTab6?state=Vireinia&station=PARTT OW9hvt')flf nl InanleI



Monthly Total Snowfall, PARTLOW 3 WNW, VIRGINIA Fage i at 1

PARTLOW 3 WNW, VIRGINIA
Monthly Total Snowfall (Inches)

(446533)

File last updated on May 18,
* Note *** Provisional Data *** After Year/Month 197612

a = 1 day missing, b = 2 days missing, c = 3 days, ..etc..,
z = 26 or more days missing, A = Accumulations present

Long-term means based on columns; thus, the monthly row may not
sum (or average) to the long-term annual value.

MAXIMUM ALLOWABLE NUMBER OF MISSING DAYS: 5
Individual Months not used for annual or monthly statistics if more than 5 days are missing.

Individual Years not used for annual statistics if any month in that year has more than 5 days missing.

YEAR JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN ANN
(5)
1951-52 0.00z 0.00z 0.00z 0.00z 0.00z 0.00z 0.00z 0.00z .00z 0.00z 0.00z 0.00 0.00
1952-53 0.00 0.00 0.00 0.00 0.00a 0.00 0.00 0.00 8.00 0.00 0.00 0.00 8.00
1953-54 0.00 0.00 0.00 0.00 8.00 0.00 8.00 0.00 0.00 0.20 0.00 0.00 16.20
1954-55 0.00 0.00 0.00 0.00 0.00 0.00a 5.00 2.00 0.00 0.00 0.00 0.00 7.00
1955-56 0.00 0.00 0.00 0.00 0.00 0.00 2.00 0.00 0.00 0.00 0.00 0.00 2.00
1956-57 0.00 0.00 0.00 0.00 0.00 0.00 4.50 0.00 0.00 0.00 0.00 0.00 4.50
1957-58 0.00 0.00 0.00 0.00 0.00 6.00 0.00 0.00z 4.00d 0.00 0.00 0.00 10.00
1958-59 0.00 0.00 0.00 0.00 0.00 2.00 3.00 0.00 0.00 0.00 0.00 0.00 5.00
1959-60 0.00 0.00 0.00 0.00 0.00 0.00z 0.00b 6.00 0.00z 0.00 0.00 0.00 6.00
1960-61 0.00 0.00 0.00 0.00 0.00 11.00 1.00 z 0.00z 0.00 0.00z 0.00 0.00 11.00
1961-62 0.00 0.00 0.00 0.00 2.00 0.00z 13.00 6.00 24.00 0.00 0.00 0.00 45.00
1962-63 0.00 0.00 0.00 0.00 0.00 11.00 0.00 0.00 0.00 0.00 0.00 0.00 11.00
1963-64 0.00 0.00 0.00 0.00 0.00 5.00 9.00 17.00 3.00 0.00 0.00 0.00 34.00
1964-65 0.00 0.00 0.00a 0.00 2.00 0.00 0.00z 0.00z 0.00z 0.00 0.00 0.00 2.00
1965-66 0.00 0.00 0.00 0.00 0.00 1.00 41.00 5.00 0.00 0.00 0.00 0.00 47.00
1966-67 0.00 0.00 0.00 0.00 0.00a 0.00d 3.00 19.00 0.00 0.00 0.00 0.00 22.00
1967-68 0.00 0.00 0.00 0.00 3.00 4.00 0.00z 4.00 3.00 0.00 0.00 0.00 14.00
1968-69 0.00 0.00 0.00 0.00 2.00 0.00 1.00 0.00 8.00 0.00 0.00 0.00 11.00
1969-70 0.00 0.00 0.00 0.00 0.00 0.00z 7.00a 2.00 0.00 0.00 0.00 0.00 9.00
1970-71 0.00 0.00 0.00 0.00 0.00 0.00 14.00 4.00 10.00 4.00 0.00 0.00 32.00
1971-72 0.00 0.00 0.00 0.00 1.00 0.00 0.00 10.00 0.00 1.00 0.00 0.00 12.00
1972-73 0.00 0.00 0.00 0.00 0.00 0.00 4.00 0.00 0.00a 0.00z 0.00 0.00 4.00
1973-74 0.00 0.00 0.00 0.00 0.00 11.00 0.00 6.00 0.00 0.00 0.00 0.00 17.00
1974-75 0.00 0.00 0.00 0.00 0.00 0.00z 0.00z 0.00z 0.00z 0.00 0.00 0.00 0.00
1975-76 0.00 0.00 0.00 0.00 0.00 0.00z 0.00 0.00z 1.00 0.00 0.00 0.00z 1.00

Period of Record Statistics
MEAN 0.00 0.00 0.00 0.00 0.75 2.68 5.72 4.26 2.90 0.24 0.00 0.00 16.34

S.D. 0.00 0.00 0.00 0.00 1.78 4.14 9.37 5.67 5.75 0.87 0.00 0.00 13.12
SKEW 0.00 0.00 0.00 0.00 3.10 1.26 2.85 1.52 2.61 3.99 0.00 0.00 1.08
MAX 0.00 0.00 0.00 0.00 8.00 11.00 41.00 19.00 24.00 4.00 0.00 0.00 47.00
MNN 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.00

NO 24 24 24 24 24 19 20 19 21 22 24 24 14

I . I . z - I nfldld/9fd
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NCDC / IClimate-Lad4r Data Inventories ILoate Station / Search

Louisa
Louisa, VA, United States
List Stations in Division VA-02
List Stations In Louisa County
List Stations within 5, , 25, or SO miles

Type*: COOP

Call Sign/ICS*:

WBAN*:

COOP ID*: 445050
Climate Division*: VA-02 - Eastern Piedmont

WMO ID*:
In Service*: 01 Aug 1948 to Present

Elevation*: 128.0m (419.8') above sA
Lat/Lon*: 38'03'N / 78000'W \0 \
County* : Louisa

* Data Inventories
. DATA
• Station History
. Sate Climtoloist
. Regional Climate Center

Information at Other Sites
* National Weather Service

. Eastern Region Headquarters
* Regional Forecast Office
- Local Weather Conditions
- Local Weather Forecast

* Currtn t dar
* CurrentiSatelite
* Sunrise/Sunset

* Disclainmer
* List of NCDC Datasets
* Please report any Data Errorsfound.
* Note to webmasters: you can link directly to this page.

NJ Data Inventories

Please note that additional data (digital and non-digital) may be availablefor this station. Contact NCDC if
additional details are needed.

Click on thefollowing where available:
o DATto obtain digital ascii data (charges may apply),

Please do not order these data if you do not know what a ldgitW ASCII Fk is.
o INV to view inventory, or
o DOC to view documentation

Surface
DAT INV DOC 3200 -Cooperative Summary Of The Day
DAT INV DOC SOD -Daily Surface Data (TD3200/3210 combined)
DAT INV DPC 3220 -Summary Of The Month (SOM) Cooperative

DATA

Additional data products may be available for this station. If you can't find what you are looking for here,
please try our Most Popular Products page.

Forms, Publications, and Web Pages
Graphs and Other Images
CD-ROMs
Digital ASCII Files

http://www4.ncdc.noaa.govlcgi-win/wwcgi.dll?wwDI-StnSrch-StnJD-20027172 12JO1/2003
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e] Forms, Publications, and Web Pages

Most of these products are publications that have been converted to on-lne access. As such, these
documents have column headings and are displayed in an easy-to-read format.

For additional information and product samples, click on the ? icon next to the desired product.

? DaifytMonthWAnnuaj Virginia Climatological Data
? Record of Climatological Observations
?- Annual Climatological Summary
? Storm Data Publication

? Miscellaneous Storm Events in Louisa County
FAIIM_ ._ _ _ _ _ _T__ _

WJ Graphs and Other Images

Includes contour maps, time series, NEXRAD radar mosaics, and satellite images.

For additional information and product samples, click on the ? icon next to the desired product.

? National Mosaic Reflectivity Images
? Miscellaneous Satellite Images

E CD-ROMs

The following are some of the more popular CD-ROMs that contain data for this station. Others
are available that may contain summarized data for this station. A complete list of CD-ROMs is
available In the OnLine Store.

For additional Information, click on the ? icon next to the desired product.

? NCDC Cooperative Station Data

M Digital ASCII Files

These files may or may not contain column headers. In order to use these files, you will need to
import them Into a spreadsheet or database package for presentation. Please do not order these
data if you do not know what a Digital ASCII File is. A sample Digital ASCII File is available for
viewing but content varies a great deal depending on your request. Other digital files are available
Wline that may contain data for this station.

For additional information and product samples, click on the? Icon next to the desired product.

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwDI-StnSrch-StnID-20027 172 12/0112003



NCDC: Weather Station Page 3 of 3

? SOD -Daily Surface Data (TD320013210 combined)
? 3220 -Summary Of The Month (SOM) Cooperatlve

I Station History

Louisa

||Elevation ||COOP Ca |ll Ii;;i~j
Date Began||Ia ndedII LattLon jI meters/feet 9 2 ID j ANJISign ID F[Type

LOUISA

11 Feb 1998 ||13 Mar 2001 38°03TN / 7800W 128.0m / 419.8' ]445050 [I CC)OPI

01 Oct 1992 |11 Feb 1998 38°02'N/78°00VW|| 128.Om/419.8'| 445050|| [. J[ioo-p
01 Nov 1970||01 Oct 1992 38-02'N/78 00'W|| 128.Om/419.8' 1445050 Ii 11.1 I [c .

|01 Aug 1948||01 Nov 197038-02'N/7800'W 134.lm/439.81 445050 .XlI Ji IcooPI

/
I

. -V,
17k'�, �!

)

I Top of Page

W NCD / C7imae-Raar Data Inventories /Locate Station /Search

This page dynamically generated 01 Dec 2003from:
Ittp.:/hwwm.ncdc.noaa.gov/oaoclmate/stationlocator.htnzl

Please send questions or comments about this system to ncdc webcliserv@noaa.gov
Please see the NCDC Contact Page if you have questions or comments.

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwDI-StnSrch-StnID-20027 172 1210112003



LOUT1A, VIRGINIA - Climate Summary

Backst to:
ap aIe I

A

NOTE:
To prist date frome (right sid), dick en right frame
before printing.

1971 - 2000

. Daily Temp. & Precip.

. Daily Tabular data (-23 KB)

. Monthly Tabular data (-1 KB)
* NCDC 1971-2000 Normals (~3 KB)
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LOUISA, VIRGINIA (445050)
Period of Record Monthly Climate Summary

Period of Record: 8/ 1/1948 to 3/31/2003

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual

1961 - 1990

* Daily Temp. & Precip.
* Daily Tabular data (-23 KB)
* Monthly Tabular data (-I KB)
e NCDC 1961-1990 Normals (-3 KB)

Average Max. 45.9 49.7 58.5 69.8 77.0 84.1 87.4 85.8 79.7 69.7 59
Temperature (F)
Average Min. 24.8 26.6 33.2 42.2 51.5 60.0 64.6 63.3 56.0 44.0 35
Temperature (F)
Average Total 3.16 3.09 3.89 3.04 3.53 3.61 4.30 4.22 3.51 3.52 3.5
Precipitation (in.)
Average Total 5.9 5.4 2.9 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0
SnowFall (in.)
Average Snow Depth 1 I 0 0 0 0 0 0 0 0
(in.)

Percent of possible observations for period of record.
Max. Temp.: 99.7% Min. Temp.: 99.7% Precipitation: 99.8% Snowfall: 99.8% Snow Depth: 99.7%
Check Station Metadata or Metadata graphics for more detail about data completeness.

.0 48.3 67.9

.2 27.5 44.1

50 3.28 42.65

.7 3.3 18.5

0 0 0

Period of Record

* Station Metadata
a Station Metadata Graphics

General Climate Summary Tables
* Temperature
* Precipitation
* Heating Degree Days
* Cooling Degree Days
* Growing Degree Days
Temperature
* Daily Extremes and Averages
* Spring Freeze'Probabilities
* Fall 'Preeze'Probabilities
. 'Freeze Free' Probabilities
* Monthly Temperature Listings

Average
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Southeast Regional Climate Center, sercc@dnr.srate.sc.us
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LOUISA, VIRGINIA
Period of Record General Climate Summary - Temperature

I Station:(445050) LOUISA
From Year= 1948 To Year=2003

Monthly Averages Daily Extremes || Monthly Extremes Max.Te .Min.Terp.

V~T I L 1 ~ L 1Hggh~estj[qJ Lwest[1 >=[ I <= i< I
iDate Mean MeanFi32F 32F OF

oroFr~~D~ a~JsD~

[January[ 1 24.8135 4 1 30202-14 28/2000|| 48.8150 24.9i8 0.o 3.20[23.7 0.71

Febrary4926.7|| 38.2|j | 24/1985 -21|| 05/1996 47.6 76 27. * 0.0| 20.56 0.11

| March ][5. 3245_.9 12/199 08/1960|| 52.9 76 33.2 0.0 | 15. °-0.0

I6 42. 56.OEC3 17/2002 13 10/1985|| 61.054 S A6156[ 5.6|| ool

I May~] 77.51. 642E 20/1996 26 04/1986| 70.9 53 59.467|| .lA|| -0 .5[-S| °I
|June ]84.0 3 6. 772.0 27/1950038 11/1972|| 76.75 68.1072 6A 2 0. °-| °°

July 87.4 64.36 76.01 30/1953 42 01/19884 79.3 55 71.0101 11.4[ j o.o
|August 1[858 33 74.6104 31/1953 38| 29/1986| 77.9 80 71.0 92 8.3| L O|ILo|E °°

ISeptembei[ 9.7 5. 6.810 07/1954 29 24/1983| 73.1 70 63.7 1 | 67|5 2.8 o~ 0.1 ||I
October 69.7 56 .9 05/195118 24/1969 63.8 Li| 50.9 87 0.1| j| 4.2

INovember 590 5.2471 3] 01/1974 11 24/1970||~ 850 fl 40.313 96 | 0.0[j | 13.5jj

IDecember 8.327. 379 29/1984 jEij 23/1 989| 47. [|3 26.3 8 00 [J3 21.8| 0.|

|Annual 67. 44 1 5.010 19530730 -21 19960205| 59.0|@90 53.7 100 31.1 104.9| Z l-o|

|Winter ||48.0 263 3.1 19850224 -21| 19960205| 43.1 491 32.0 78 0.0 || 66.1 jfr .0j

| Spri[ng 432.3 55.41Z ~ 1996052oEuj 19600308| 59.2 77 51.9EH1 2.0| 0.2| 21.1IZ |
Summer[8576. 74.2 LE I1 9530730 38 19720611l 76.8a 52 71.9 100 26.1i o~l 0.0l[ Loo
|Fall |L0A9|4|45.1| 57.31 104| 19540907||11 19701124[|| 70.7H 53.9 100 o.| 17.8|[ 0.

Table updated on Feb 11,
For monthly and annual means, thresholds, and sums:

Months with 5 or more missing days are not considered
Years with 1 or more missing months are not considered

Seasons are climato1ogical not calendar seasons
Winter = Dec., Jan., and Feb. Spring = Mar., Apr., and May
Summer = Jun., Jul., and Aug. Fall = Sep., Oct., and Nov.

Southeast Regional Climate Center, OVILL;W109.asus" t"
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LOUISA, VIRGINIA Period of Record General Climate Summary - Precipitation Page 1 of 2

LOUISA, VIRGINIA
Period of Record General Climate Summary - Precipitation

Station:(445050) LOUISA
From Year= 1948 To Year-2003

Preci itation -l TotalSnowfall

i Day Max. o1 0.50 1.00 _ eil
_________in._in i.in.117717[ 1 dd/yyyy i

- n. or Day

[Januar3.168.53 78 0.6101.0 07/1996iZL5.326
| February 3.8 90 7. 1b 1984 2

March 3.89~ 8.4940926 39 04/1993 1 [~iliIzCIIII[I28. 6

|AFor3.06h7.1 83 y 0 a8 l 2.53 s16,/987 esoLdsands45s7
oMay 37 056 orI2. 27/1990mr i d arentidere0

YaJune r 3.69h1I087 0.3 70r 6.5 26/1975 E not0.0i
|July 4.1.1 913 0.2 9 518 215 o jJj ~ 0.0 9612 i3
|August 4.2 1633 690.48911.1 20/1969 iLi I3IIIIJXii[00 4

Ise tembee3. r 1.1 8 047 E4 .5 06/19969Z6|~ZziIIH 004

|sOctober a3.51.87 0.0 4.1o8 06/1972l 1.5da79son

|Novemer .5 1.8 8 032 015.7 28/1993 l 6[j fjC3C6.5 8

IDecember| z3.2 76 4 02 631 10/1992 L 8 z 19.5i6

Annual 42.8 62.7 7229.8 8018 19690820 10 4 9 1 9. 6

nWinter 9.21 9 3e.58 8. 3 19840214| 2 18r Ar and Ma539
SSu051. 103 5u.4 8u.9 19930304a31u21al=1LSp.IOt. 28.5 60

[Summer 12.2 2777694.0 8 1.819690820| 29 1 00 4

Fall 10.32036 9 2.3 1057 19931122416 28I|1~ 6.5 8

Table updated on Feb 11,
For monthly and annual means, thresholds, and sums:

Months with 5 or more missing days are not considered
Years with 1 or more missing months are not considered

Seasons are climatological not calendar seasons
Winter = Dec., Jan., and Feb. Spring = Mar., Apr., and May
Summer = Jun., Jul., and Aug. Fall = Sep., Oct., and Nov.

I. .. ... - - - - ! 1-.. … s.ir -'c.r. . -.'...N&A no nA MA2r f^%



LOUISA, VIRGINIA
Period of Record Daily Climate Summary

Daily Records for station 445050 LOUISA state: va

For temperature and precipitation, multi-day accumulations
are not considered either for records or averages.

The year given is the year of latest occurrence.

Period requested -- Begin 1/ 1/1890 -- End : 7/31/2003
Period used -- Begin : 8/ 1/1948 -- End 7/31/2003

Cooling degree threshold * 65.00 Heating degree threshold = 65.00
AVG Multi-year unsmoothed average of the indicated quantity
HI Highest value of indicated quantity for this day of year
LO Lowest value of indicated quantity for this day of year
YR Latest year of occurrence of the extreme value
NO Number of years with data for this day of year.

Units: English (inches and degrees F)

|---Maximum Temperature---I---Minimum Temperature--- ----Precipitation---| ---- Snowfall-----
NO DY AVG NO HI YR LO YR AVG NO HI YR LO YR AVG NO HIGH YR AVG NO HIGH YR
1 1 46 54 74 1952 32 1987 27 54 57 1966 6 1998 0.164 55 1.41 2003 0.25 55 7.5 1971
1 2 47 55 67 2000 26 1968 25 55 45 1952 8 2002 0.053 55 1.04 1979 0.04 55 2.0 1962
1 3 47 55 70 1997 30 2002 27 55 53 1950 2 2001 0.087 55 1.10 1999 0.06 55 3.5 2002
1 4 47 55 74 1997 29 1958 27 55 58 1950 8 1970 0.097 55 0.68 1982 0.10 55 2.6 1994
1 5 46 55 72 1950 28 1999 25 55 57 1950 2 1969 0.088 55 0.98 1993 0.19 55 7.0 1980
1 6 45 55 70 1950 26 1988 26 55 57 1998 3 1999 0.090 55 0.93 1966 0.18 55 3.0 1975
1 7 46 55 68 1950 19 1988 28 55 58 1998 3 1988 0.114 55 2.02 1996 0.49 55 16.0 1996
1 8 43 55 69 1998 25 1973 24 55 60 19 8 2 1970 0.115 55 1.12 1978 0.26 55 8.5 1988
1 9 44 55 67 2003 12 1970 24 55 52 19 8 0 1970 0.119 55 1.09 1964 0.10 55 3.0 1977
1 10 45 55 70 1950 27 1982 24 55 50 1950 -2 1988 0.102 55 1.15 1965 0.11 55 4.0 1962
1 11 44 55 70 1975 18 1982 24 55 51 1972 -9 1962 0.099 55 1.57 1991 0.13 55 6.0 1955
1 12 43 55 66 1963 24 1981 23 55 52 1963 -2 1988 0.086 55 1.35 1991 0.14 54 4.5 1996
1 13 45 55 71 1960 25 1982 23 55 48 1995 -2 1977 0.078 55 0.75 1964 0.34 55 5.5 1982
1 14 46 55 72 1995 27 1982 24 55 50 1952 8 1997 0.128 55 1.83 1968 0.19 55 4.0 1957
1 15 46 55 75 1952 22 1957 25 55 58 1995 -4 1964 0.110 55 1.42 1995 0.09 55 2.0 1957
1 16 46 55 71 1953 19 1994 24 55 45 1953 -3 1994 0.059 55 0.66 1991 0.22 55 4.5 1959
1 17 46 55 73 1990 18 1977 23 55 52 1949 -3 1977 0.055 55 1.25 1978 0.18 55 3.0 1985
1 18 45 55 72 1990 23 1997 25 55 57 1990 -5 1957 0.099 55 1.32 1980 0.08 55 4.0 1984
1 19 45 55 70 1951 14 1994 24 55 52 1986 -4 1994 0.119 55 1.19 1987 0.22 55 4.0 2002
1 20 45 55 69 1951 16 1994 24 55 49 1954 -3 1984 0.141 55 1.27 1988 0.36 55 6.0 1975
1 21 45 55 68 1959 18 1985 23 55 49 1990 -7 1985 0.118 55 1.58 1969 0.00 55 0.0 2003
1 22 46 55 70 1986 23 1961 24 55 40 1999 -11 1984 0.166 55 1.77 1987 0.55 55 15.5 1987
1 23 48 55 73 1974 25 1954 27 55 47 1962 5 1961 0.102 55 1.80 1998 0.05 55 1.0 1982
1 24 49 55 73 1967 35 1980 26 55 54 1950 -3 1987 0.113 55 1.76 1999 0.03 55 0.8 1971
1 25 47 55 73 1967 21 1961 28 55 56 1950 -2 1961 0.134 55 1.29 1978 0.32 55 11.0 2000
1 26 48 55 77 1950 15 1961 26 55 57 1950 0 1961 0.100 55 1.01 1978 0.44 55 11.0 1987
1 27 48 55 72 1974 26 1961 24 55 53 1967 -13 1987 0.130 55 1.30 1998 0.14 55 4.0 1966
1 28 47 55 71 1999 25 1986 23 55 42 1953 -14 2000 0.113 55 1.58 1998 0.13 55 4.0 1995
1 29 47 55 77 1975 22 1966 24 55 44 1970 -4 2000 0.038 55 0.44 1990 0.11 55 4.0 1966
1 30 48 55 80 2002 17 1966 26 55 54 2002 5 1961 0.070 55 1.03 1995 0.31 54 10.0 1966
1 31 46 55 69 2002 26 1951 25 55 51 1969 -4 1965 0.055 55 1.16 1949 0.15 55 3.5 1985

------Snowdepth----- l--Heat--l--Cool--
AVG NO HIGH YR HDD NO CDD NO
0.7 55 10. 1971 28.5 54 0.0 54
0.6 55 9. 1971 29.1 55 0.0 55
0.5 55 8. 1963 28.5 55 0.0 55
0.4 55 7. 1963 28.4 55 0.0 55
0.5 55 9. 1980 30.2 55 0.0 55
0.5 55 9. 1980 30.1 55 0.0 55
0.9 55 18. 1996 28.4 55 0.0 55
1.1 55 21. 1996 31.9 55 0.0 55
1.0 55 18. 1996 31.5 55 0.0 55
0.9 55 16. 1996 31.0 55 0.0 55
0.9 55 16. 1996 30.9 55 0.0 55
0.9 55 20. 1996 32.3 55 0.0 55
1.0 55 13. 1996 31.0 55 0.0 55
0.9 55 10. 1996 30.1 55 0.0 55
0.7 55 8. 1996 29.8 55 0.0 55
0.8 55 7. 1996 30.0 55 0.0 55
0.8 55 6. 1965 31.2 55 0.0 55
0.7 55 6. 1965 30.3 55 0.0 55
0.8 55 6. 1965 30.7 55 0.0 55
0.9 55 6. 1975 30.6 55 0.0 55
0.7 55 5. 1978 31.4 55 0.0 55
1.1 55 15. 1987 30.6 55 0.0 55
1.0 55 15. 1987 28.1 55 0.0 55
0.7 55 11. 1987 27.6 55 0.0 55
0.9 55 13. 1987 27.7 55 0.0 55
1.1 55 24. 1987 28.6 55 0.0 55
1.1 55 19. 1987 29.2 55 0.0 55
1.0 54 15. 1987 30.4 55 0.0 55
1.0 55 15. 1966 29.9 55 0.0 55
1.2 55 24. 1966 28.6 55 0.0 55
0.6 54 9. 1987 29.8 55 0.0 55

httv://cirrus.dnr.state.sc.us/cei-bin/sercc/cliRECt.pIvaSO5O 04120/2004



2 1
2 2
2 3
2 4
2 5
2 6
2 7
2 8
2 9
2 10
2 11
2 12
2 13
2 14
2 15
2 16
2 17
2 18
2 19
2 20
2 .21
2 22
2 23
2 24
2 25
2 26
2 27
2 28
2 29
3 1
3 2
3 3
3 4
3 5
3 6
3 7
3 8
3 9
3 10
3 11
3 12
3 13
3 14
3 15
3 16
3 17
3 18
3 19
3 20
3 21
3 22
3 23
3 24
3 25
3 26
3 27
3 28

47 55 76 2002
48 55 74 1989
46 55 70 1991
46 55 72 1991
47 55 76 1991
47 55 68 1991
47 55 62 2991
46 55 71 1965
47 55 69 1990
49 55 69 1959
50 55 67 1999
48 55 70 1984
46 55 75 1951
50 55 76 1990
51 55 80 1989
49 55 77 1989
49 55 76 1976
49 55 71 1981
53 55 74 1961
52 55 72 1971
53 55 72 1997
54 55 73 1991
53 55 74 1985
54 55 81 1985
54 55 80 2000
52 55 76 1977
53 55 74 1976
54 55 77 1976
54 13 79 1972
53 55 78 1976
55 55 78 1972
55 55 76 1974
53 55 81 1983
57 55 81 1961
57 SS 81 1961
56 55 80 1974
56 55 85 2000
56 54 79 2000
56 55 77 2000
56 55 81 1990
57 55 89 1990
58 55 88 1990
58 54 86 1990
58 54 81 1990
58 54 81 1995
59 54 83 1982
56 54 81 1989
57 55 76 1978
58. 55 79 1968
58 55 86 1952
58 55 85 1968
60 55 83 1966
62 55 80 1994
61 55 82 1959
62 55 79 2003
62 55 84 1998
63 55 86 1989

25 1996
28 1996
20 1996
19 1996
23 1996
27 1995
29 1979
31 1995
27 1979
27 1973
22 1979
27 1979
26 1979
26 1979
27 1979
27 1987
26 2003
18 1979
32 1993
30 1959
34 1993
25 1963
32 1999
34 1967
27 1967
30 2003
28 2003
34 1978
31 1980
28 1980
19 l9S0
31 1960
30 1960
30 1960
34 1962
31 1960
27 1989
27 1960
34 1975
35 1998
37 1960
36 1980
29 1993
35 1993
36 1960
41 1961
36 1967
35 1958
42 1989
38 1964
35 1961
41 1989
44 1983
41 1958
39 1978
41 1958
46 1966

25 55 47 1988
26 55 57 1988
24 55 46 1989
24 55 45 1990
22 55 46 1962
24 55 48 1991
25 55 51 1991
24 55 52 1965
24 55 46 1990
24 54 49 1960
26 55 47 1960
24 55 50 1965
24 55 47 1984
27 55 54 1949
28 SS 56 1949
28 55 55 1954
27 55 62 1976
26 55 46 1981
29 55 52 1981
30 55 56 1991
28 54 51 1953
29 55 49 1981
30 55 55 1990
30 55 56 1985
29 54 54 1985
28 55 50 1957
28 55 54 1977
30 55 51 1955
28 13 47 1972
30 55 55 1955
30 55 60 1972
31 55 50 1991
31 54 59 1974
33 55 61 1974
33 55 58 1961
31 55 50 1983
30 55 54 1980
31 54 54 2000
30 55 52 1986
30 55 60 1986
31 55 54 1973
33 55 59 1977
33 55 51 1979
33 55 54 1957
33 55 64 1990
32 55 62 1990
32 54 52 1990
34 SS 59 1966
34 55 49 1975
35 55 54 1976
33 55 56 1952
33 55 53 1966
35 55 54 1988
33 55 51 1994
35 55 57 1964
35 55 63 1949
37 55 68 1991

-2 1965 0.091
4 1971 0.173
7 1966 0.142
4 1951 0.148

-21 1996 0.071
-7 1996 0.107

3 1995 0.186
-1 1967 0.076

2 1967 0.060
-8 1979 0.055
-1 1979 0.142

3 1964 0.105
7 1967 0.120
5 1979 0.135

12 1983 0.084
4 1963 0.140
0 1996 0.126
2 1979 0.086
5 1979 0.107
8 1979 0.038
7 1958 0.095
2 1968 0.105
3 1963 0.163

15 2002 0.106
7 1989 0.089
6 1990 0.129
4 1963 0.078

10 1994 0.105
1S 1980 0.039
10 1980 0.139
11 1980 0.093

8 1980 0.162
8 1996 0.166
9 2002 0.124

l0 1960 0.150
5 1960 0.113
2 1960 0.126
4 1960 0.092

11 1996 0.063
7 1960 0.062

13 1960 0.142
4 1960 0.152

10 1960 0.137
2 1993 0.069

17 1992 0.085
13 1950 0.160
13 1967 0.117
11 1993 0.189
16 1956 0.194
16 1965 0.222
11 1986 0.102
18 1959 0.099
18 1992 0.137
18 1971 0.087
14 1983 0.146
13 2001 0.127
14 2001 0.124

55 1.10 1985
55 2.07 1973
55 1.88 2982
55 2.87 1998
55 0.83 1984
55 1.91 1964
55 1.58 1965
55 1.49 1961
55 0.88 1969
55 0.90 1990
55 2.09 1994
55 1.22 1985
55 1.78 1971
55 3.98 1984
55 0.93 2003
55 1.28 2003
55 1.73 1998
55 1.00 1960
55 1.04 1972
55 0.65 1996
55 1.12 1954
55 2.30 2003
55 l .15 1984
55 2.13 1979
55 1.15 1965
55 1.22 1957
55 0.85 1958
55 1.40 1966
13 0.37 1968
54 1.33 1954
54 2.66 2994
54 1.25 1960
55 3.90 1993
54 1.52 1965
54 1.53 1989
54 1.40 1967
54 1.58 1995
54 1.17 1976
54 0.84 1978
54 0.97 1952
54 2.08 1963
55 2.07 1993
54 1.49 1975
55 1.35 1999
55 1.19 1960
55 1.51 1990
54 0.84 1949
54 1.22 1952
54 2.77 2003
55 2.08 2001
55 1.56 1961
54 1.74 1949
54 1.63 1979
54 0.79 1984
53 1.05 1973
54 1.36 19B3
54 2.19 1l994

0.11
0.33
0.17
0.16
0.13
0.09
0.41
0.34
0.06
0.05
0.47
0.17
0.24
0.09
0.33
0.40
0.25
0.20
0.13
0.02
0.06
0.07
0. 05
0.19
0.05
0.30
0.30
0.15
0.31
0.35
0.28
0.30
0.00
0.20
0.15
0.16
0.07
0.30
0.15
0.00
0.00
0.26
0. 01
0.00
0.25
0.00
0,03
0.02
0.09
0.01
0.03
0.00
0.00
0.01
0.15s
0.02
0.00

55 4.0 1958
55 10.0 1996
55 6.0 1961
55 3.5 1975
55 5.0 1984
55 3.0 1983
55 7.5 1967
55 9.0 1961
55 1.5 1979
55 1.5 1980
55 11.0 1983
54 2.5 1979
55 7.0 1960
55 2.0 1960
55 11.0 1958
55 9.8 1996
55 5.0 1967
55 4.5 1979
55 4.5 1979
55 1.0 1957
55 3.3 1993
55 3.5 2001
55 2.0 1987
55 5.5 1966
55 1.5 1 960
55 7.0 1950
54 9.0 1982
55 3.0 1980
13 3.0 1968
54 8.0 1969
54 5.0 1953
54 12.0 1960
54 0.0 2003
54 11.0 1962
54 7.0 1962
54 4.0 1962
54 2.0 1953
54 6.0 1958
54 4.0 1960
54 0.0 2003
54 0.0 2003
54 8.8 1993
54 0.8 1988
54 0.0 2003
54 11.0 1960
54 0.0 2003
54 1.5 1956
54 1.0 1958
54 2.5 1990
54 0.7 1988
54 1.5 198S
54 0.0 2003
54 0.0 2003
54 0.5 1990
54 8.0 1971
54 1.0 2003
54 0.0 2003

1.0
1.1
1.0
0 .9
0.7
0.7
0.9
0 .9
0.8
0.6
0.9
0.9
0.9
0. 6
0.8
1. 0
1.0
0.8
0.7
0.5
0.4
0.2
0.1
0.2
0.1
0.2
0.4
0.2
0.1
0.4
0.5
0.5
0.4
0.4
0.5
0.5
0.4
0.6
0.4
0.3
0.2
0.4
0.2
0.2
0.4
0.3
0.2
0.2
O .1
0.1
O .1
O .0
0.0
O .0
0.1
0.0
0.0

55
55
55
55
55
55
55
55
55
55
55
55
55
54
54
55
55
55
55
55
55
55
54
54
55
54
53
54
11
53
53
54
54
54
54
54
54
54
53
53
53
54
54
54
54
54
54
54-
54
54
54
54
54
54
54
54
54

22. 2966 29.0
23. 1966 28.4
18. 1966 30.2
15. 1966 30.1
15. 1966 30.9
14. 2966 29.6
12. 1966 29.4
15. 1961 30.1
14. 1961 29.8
23. 1961 29.1
13. 1961 27.6
12. 1961 29.4
12. 2961 30.0
11. 1961 26.9
12. 1958 25.7
IS. 2958 26.2
22. 1958 27.4
12. 1958 28.2
17. 1979 24.1
16. 2979 24.2
11. 1979 24.8

S. 1979 24.0
6. 1979 23.5
4. 1979 23.6
2. 1966 24.3
3. 2003 25.3
9. 1982 24.7
6. 1982 23.0
1. 1980 23.7
'8. 1969 23.7

11. 1980 22.8
22. 1960 22.7
11. 1960 23.1
11. 1962 20.5
14 . 2962 20.1
16. 1962 21.6
10. 1962 22.5

8. 1962 21.8
9. 1960 22.3
8. 1960 22.1
S. 1960 21.0
S. 2993 20.2
7. 2993 29.6
6. 2993 19.5

17. 1960 19.9
12. 1960 19.9

9. 1960 20.9
S. 1960 19.9
S. 1960 19.4
4. 1960 18.6
3. 2960 19.5
0. 2003 18.8
0. 2003 16.6
0. 2003 18.0
S. 1971 16.8
2. 1971 16.6
0. 2003 15.6

55 0.0
55 0.0
55 0.0
55 0.0
55 0.0
55 0.0
55 0.0
55 0.0
55 0.0
54 0.0
55 0.0
55 0.0
55 0.0
55 0.0
55 0.0
55 0.0
55 0.1
55 0.0
55 0.0
55 0.0
54 0.0
55 0.0
55 0.0
SS 0.1
54 0.0
55 0.0
55 0.0
55 0.0
13 0.0
55 0.0
55 0.1
55 0.0
54 0.1
55 0.1
55 0.1
55 0.0
55 0.0
54 0.0
55 0.0
55 0. 0
55 0.1
55 0.1
54 0.1
54 0.0
54 0.1
54 0.0
53 0.0
55 0.0
55 0. 0
55 0.1
55 0.0
55 0.1
55 0.0
55 0.0
55 0. 0
55 0.2
SS 0.4

55
55
55
55
55
55
55
55
55
54
55
55
55
55
55
55
55
55
55
55
54
55
55
55
54
55
55
55
13
55
55
55
54
55
55
55
55
54'
55
SS
55
55
54
54
54
54
53
55
55
55
55
55
55
55
55
55
55

hkt,%n-//lm AInr atato- en ol/eihne~trip)n9vainin 04120/2004



3 29
3 30
3 31
4 1
4 2
4 3
4 4
4 5
4 6
4 7
4 8
4 9
4 10
4 11
4 12
4 13
4 14
4 15
4 16
4 17
4 18
4 19
4 20
4 21
4 22
4 23
4 24
4 25
4 26
4 27
4 28
4 29
4 30
5 1
52Z
5 3
5 4
5 5
5 6
5 7
5 8
5 9
5 10
5 11
S 12
5 13
5 14
5 15
5 16
5 17
5 18
5 19
5 20
5 21
5 22
5 23
5 24

66 55 87 1998
65 55 88 1998
63 55 88 1986
66 55 85 1978
68 55 89 1963
68 55 90 1963
67 55 86 1956
65 55 82 1988
64 55 82 1988
66 55 87 1991
66 55 88 1959
66 55 90 1959
66 55 87 2001
68 55 86 1977
68 55 88 1977
67 55 89 1971
69 55 89 1960
69 55 87 2002
71 55 93 2002
71 55 96 2002
72 55 95 1976
73 55 93 1995
72 55 93 1976
73 55 91 1985
74 55 94 1985
74 55 93 1960
73 55 93 1960
72 55 93 1960
73 55 94 1960
72 55 93 1990
72 55 92 1957
73 55 90 1974
74 55 90 1974
75 55 90 1986
75 55 90 2951
75 55 92 1965
74 55 91 1965
75 55 90 1955
77 55 94 1950
76 55 93 1986
76 54 91 1964
75 55 95 1963
76 55 94 1963
77 55 91 1953
77 55 91 1953
76 55 94 1956
75 55 94 1956
77 54 92 1962
77 55 91 1965
77 55 90 1951
78 55 91 1996
77 55 95 1996
77 55 96 1996
77 55 93 1996
79 55 90 1984
79 55 92 1964
80 55 92 1964

42 1956
39 1970
43 1958
43 1964
48 1992
50 1992
46 1992
44 1954
48 1987
47 1990
37 1972
41 2003
50 1986
46 1958
48 1962
40 1959
48 1950
49 1950
51 1962
48 1986
45 2003
49 1983
50 1991
55 1978
56 1984
51 1984
50 1995
48 1965
50 1978
52 1967
47 1966
49 1966
51 1964
55 1964
59 1995
60 1950
54 1970
57 1978
51 1958
50 1958
55 1992
61 1980
58 1966
59 1989
56 1960
62 1996
57 1967
59 1954
61 1978
59 2003
54 2003
49 1981
56 1954
59 2002
56 1967
58 2003
65 1967

39 55
42 55
39 55
38 55
39 55
39 55
41 55
39 55
39 55
38 55
38 55
39 55
38 55
39 55
40 55
39 55
40 55
43 55
43 55
42 55
44 55
45 55
45 55
44 55
46 55
46 55
46 55
44 55
45 55
45 55
46 55
45 55
47 55
48 55
48 55
48 55
47 55
47 55
49 55
48 55
48 54
48 55
49 55
51 55
52 55
51 55
50 55
51 54
51 55
52 55
53 55
54 55
54 55
54 55
52 55
54 55
55 55

67 1989
64 1977
60 1998
56 1979
54 2003
64 1977
62 1974
61 1981
58 1985
58 1967
61 1954
65 1991
60 1991
54 1990
59 1981
59 1974
63 1972
63 1967
59 1967
62 1982
63 1963
63 198S
66 1963
62 1957
61 1992
66 1954
62 1977
68 1966
66 1961
63 1994
63 1954
66 1956
62 1956
65 1974
62 1983
66 1983
62 1958
67 1953
65 1953
64 1949
63 1961
67 1964
64 1965
66 1965
68 1968
69 1980
66 1991
63 1983
67 1976
70 1990
69 1995
67 1997
66 1996
69 1996
68 1959
70 1953
76 1964

18 1959 0.138
20 1983 0.122
20 1969 0.103
20 1965 0.096
22 1964 0.069
19 1992 0.114
21 1992 0.128
25 1995 0.109
24 1992 0.107
19 2002 0.135
22 1990 0.086
20 1972 0.084
13 1985 0.097
22 1960 0.079
23 1989 0.071
22 1990 0.129
23 1950 0.077
20 1950 0.53
28 1950 0.173
23 1962 0.110
24 1983 0.065
25 2001 0.055
27 1997 0.064
25 1983 0.064
29 1953 0.127
25 1986 0.067
27 1986 0.128
28 2999 0.163
27 2001 0.135
29 1987 0.132
28 1998 0.082
28 2001 0.068
30 1961 0.071
32 1996 0.116
29 1963 0.115
31 1986 0.117
26 1986 0.150
32 1966 O . l0
31 1983 0.118
30 1970 0.077
33 1997 0.134
31 1983 0.098
27 1983 0.095
27 1966 0.075
36 1983 0.095
31 1996 0.129
32 2001 0.131
32 1984 0.087
30 1984 0.160
29 1984 0.095
34 1955 0.133
34 2002 0.149
31 2002 0.131
33 1992 0.124
28 2002 0.123
34 1997 0.099
35 1963 0.065

55 1.59 1984
55 1. 15 2001
55 1.04 1958
55 1.30 1976
55 1.39 1970
55 1.16 1951
55 1.06 1984
55 1.42 1960
55 0.77 1949
55 1.19 1971
55 0.97 1973
55 0.89 2003
55 1.29 1961
55 0.85 2003
55 1.16 1959
55 1.33 1953
55 1.55 1970
55 1.94 1983
55 2.53 1987
55 1.63 1998
55 0,74 2002
55 1.04 1.964
55 0.56 1991
55 1.16 1992
55 1.19 1972
55 0.59 1984
55 2.08 1983
55 1.56 1987
55 2.29 1978
55 1.75 1973
55 0.85 2002
55 0.74 1964
55 0.78 1996
55 1.57 2003
55 1.52 1962
55 1.07 1985
55 1.84 1978
55 1.81 1990
55 2.01 1989
55 1.33 1967
54 2.01 1998
55 0.81 1974
55 1.01 1990
55 0.87 1961
55 1.07 1974
55 1.95 1971
55 1.35 1972
55 0.97 1950
55 1.81 1983
55 1.17 1993
55 1.30 2003
55 1.61 1972
55 1.38 1953
55 1.74 1971
55 1.42 2001
55 0.93 1984
55 0.95 1985

0.04
0.04
0.00
0.01
0.00
0.00
0.00
0.02
0.03
0.12
0.00

0. 00
O .00
O .00
O .09
0.02
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
O .00
0.00
0.00
0.00
0.00
0.00
O .00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
O .00
0.00
O .00
0.00
0.00
0.00
0.00
O .00
0.00
0.00
0.00
0.00
0.00
0. 00

2. 0 2984
2.0 2964
0.0 2003
0.5 1964
0.0 2003
0.0 2003
0.0 2003
1.0 1987
1.8 1987
4.5 1971
0.0 2003
0.0 2003
0.0 2003
0.0 2003
3.0 1959
1.0 19S7
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003

O .0
0.0
O .0
O .0
O .0
O .0
0.0
0.0
O .0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
O .0
0.0
0.0
0.0
0.0
0.0
O .0
O .0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
O .0
O .0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
O .0
0.0
O .0

54
54
54
55
55
55
55
55
54
55
55

s555

55
55
55
55

Ss
55
55
55
55
55
55
55
55
55
55

555

54
54
54
54
54
54
54
54
54
54
54
54
53
54
54
54
54
54
54
54
54
54

0 .2003 13.4
0 .2003 12.5
0 .2003 14.7
0 .2003 13.3
0 .2003 11.9
0 .2003 12.0
0 .2003 11.9
0 .2003 13.2
0 .2003 13. 8
0 .2003 13.3
0 .2003 13.2
0. 2003 13.4
0 .2003 13.5
0 .2003 12.3
0 .2003 11.4
0. 2003 12.1
0 .2003 11.1
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003

9.5
9 .0
9.5
8.7
8.0
8.1
7.3
6.2
6.6
6.9
8.4
7.3
e.0
7.2
7.5
5.9
4.9
4.9
5.1
6.0
5.7
4.6
5.1
4.5
5.4
4.6
3.6
3.7
4.2
4.2
3.4
3.5
3.3
2.7
2.6
2.9
2.7
2.4
2.1
1.6

55 0.6
55 0.5
55 0.3
55 0.0
55 0.2
55 0.3
55 0.5
55 0.1
55 0.1
55 0.2
55 0.3
55 0.5
55 0.3
55 0.1
55 0.6
55 0.2
55 0.4
55 0.7
55 0.8
55 0.9
55 1.2
55 1.5
55 1.5
55 0.7
55 1.3
55 1.6
55 0.9
55 1.3
55 1.2
55 1.1
55 1.2
55 1.4
55 1.1
55 1.2
55 1.4
55 1.4
55 1.1
55 1.4
55 2.0
55 1.9
54 1.5
55 1.7
55 1.9
55 2.2
55 2.7
55 2.3
55 1.7
54 2.4
55 2.3
55 2.7
55 3.1
55 3.2
55 3.3
55 2.9
55 2.5
55 3.5
55 3.5

55
55
55
55
55
55
55
55
55
55
55
.55
55
55
55
55
55
55
55
55
55
55
55
55
55
55
55
55
55
55
55
55
55
55
55
55
55
55
55
55
54
55
55
55
55
55
55
54
55
55,
55
55
55
55
55
55
55
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5 25
5 26
5 27
5 28
5 29
5 30
5 31
6 1
6 2
6 3
6 4
6 5
6 6
6 7
6 8
6 9
6 10
6 11
6 12
6 13
6 14
6 15
6 16
6 17
6IS8
6 19
6 20
6 21
6 22
6 23
6 24
6 25
6 26
6 27
6 28
6 29
6 30
7 1
7 2
7 3
7 4
7 5
7 6
7 7
7 8
7 9
7 10
7 11
7 12
7 13
7 14
7 15
7 16
7 17
7 18
7 19
7 20

79 55 90 1991
78 55 92 1953
77 55 90 1965
77 55 91 1991
78 55 93 1991
79 55 94 1969
81 54 95 1991
81 55 94 2002
81 55 98 1951
80 55 94 1951
80 55 91 1973
81 55 92 2002
83 55 95 1952
83 55 94 1999
84 55 95 1999
84 55 98 1999
84 55 99 1964
83 55 95 1984
84 55 94 1986
85 55 98 1954
84 55 94 1994
84 55 97 1956
83 55 96 1957
83 55 95 1952
83 55 97 1970
85 SS 98 1952
85 SS 98 1964
85 55 95 1988
85 55 97 1988
85 SS 97 1988
86 55 95 2002
87 55 99 1952
87 55 100 1952
87 55 100 1950
86 55 98 1959
87 55 99 1959
87 55 99 1959
87 55 100 1954
87 55 99 1956
87 55 100 1954
87 55 99 1999
87 55 102 1999
86 55 101 1999
87 55 100 1977
87 55 99 1977
88 55 98 1990
86 55 97 1993
87 55 96 1989
86 SS 98 1951
87 55 99 1957
87 55 103 1954
88 55 98 1995
89 55 100 1988
88 55 98 1988
89 55 98 1963
89 55 96 1977
89 55 97 1977

59 1973
57 1992
56 1961
55 1968
55 1971
59 1971
60 1967
66 1967
62 1964
61 1997
66 2003
68 1951
69 2000
61 1997
71 1957
60 1955
67 1998
69 1982
69 1982
71 1982
65 1953
69 1971
57 1965
62 1965
68 1973
69 1956
67 1956
70 1999
71 1992
65 1972
73 1974
71 1979
74 1979
70 1961
66 1974
74 1949
71 1983
75 1952
75 1981
70 1978
71 1962
74 1979
72 1961
75 1972
76 1969
70 1969
77 1970
78 1949
74 1965
74 1999
72 2002
74 1967
73 1981
78 1989
78 1958
80 1956
77 2000

55 55 66 1955
55 55 78 1989
54 55 71 1989
54 54 68 1991
55 55 68 1991
54 55 65 1959
56 54 71 1991
57 SS 72 2002
56 55 69 2002
56 55 70 1980
56 55 69 1989
56 55 69 2002
58 55 70 1981
59 55 73 1952
59 55 76 1980
60 55 73 1981
60 55 71 1963
59 55 71 1958
60 55 71 1986
61 55 70 2003
60 55 73 1981
60 55 70 1981
61 SS 73 1981
61 SS 70 1986
60 55 72 1970
61 SS 70 1988
62 55 70 1975
62 55 70 1973
62 55 71 1967
62 55 73 1988
62 SS 73 1964
62 SS 75 1950
62 54 75 1968
62 55 75 1949
62 55 73 1966
62 55 73 1980
63 55 71 1991
64 55 74 1969
63 55 75 1960
64 SS 72 1980
64 55 71 1999
64 55 75 1957
63 55 74 1977
62 55 75 1977
63 55 73 2003
64 55 75 1992
65 55 75 1981
63 55 74 1989
63 55 73 1967
64 SS 72 1981
65 55 73 1957
65 55 73 1996
65 55 74 1984
65 SS 72 1980
65 55 72 1982
66 55 75 1952
67 55 76 1980

33 1956 0.119
35 1988 0.107
36 1949 0.163
34 1994 0.093
33 1997 0.178
40 1964 0.130
35 1984 0.095
39 1984 O .lOS
39 2003 0.161
39 1986 0.227
38 1988 0.103
38 1997 0.171
39 1997 0.077
45 1991 0.113
39 1977 0.070
40 1949 0.089
42 1988 0.097
38 1972 0.137
44 1972 0.132
47 1980 0.152
44 1985 0.137
46 1978 0.135
47 1961 0.147
44 1964 0.117
44 1986 0.093
43 1999 0.174
51 1985 0.126
46 1985 0.197
40 1992 0.115
43 1992 0.098
47 1999 0.060
45 1979 0.016
45 1986 0.198
44 1985 0.145
45 1970 0.070
49 1970 0.112
52 1987 0.104
42 1988 0.152
45 1988 0.119
43 1957 0.163
48 1986 0.135
49 1967 0.142
48 1951 0.220
47 1983 0.115
46 1983 0.139
51 1961 0.085
47 1963 0.149
S0 1963 0.138
46 2002 0.214
S1 1953 0.184
49 2001 0.132
51 1987 0.116
53 2001 0.155
54 1987 0.055
52 1985 0.075
55 1984 0.066
54 1984 0.115

55 1.49 1987
55 1.16 2001
55 2.27 1990
55 0.91 1960
55 2.20 1990
55 1.48 1971
55 0.85 1980
55 1.26 1975
55 1.26 1974
55 2.25 1979
55 1.70 1987
55 1.71 1982
55 1.10 2000
55 2.38 1989
55 1.11 1971
55 1.29 1969
55 1.49 1951
SS 3.30 1968
55 1.48 1965
55 2.38 1959
55 1.58 2002
55 2.73 2003
55 1.46 1954
55 0.78 1966
55 1.10 1990
55 3.01 1978
55 2.37 1989
55 4.89 1972
55 2.30 1972
55 0.98 1951
54 0.95 1998
55 0.28 1955
55 6.51 1975
55 1.63 199S
SS 0.96 2000
55 0.91 1973
55 1.41 1952
55 2.06 1981
55 1.37 1991
55 1.91 2003
55 3.47 1991
55 1.16 1965
55 3.58 1989
55 1.23 1999
55 2.01 19-96
55 0.77 1996
55 1.11 1970
55 1.90 1949
55 3.65 1985
55 3.11 1975
55 1.36 1990
55 1.73 1954
55 2.15 1949
SS 0.56 1986
55 1.29 1984
55 0.91 1955
55 1.31 1956

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
O .00
0.00
0.00
0.00
0.00
0.00
0.00
O .00
0.00
0.00
0.00
O .00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
O .00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
O .00
MO0

0.00
0.00
0.00

544
54
54
54
54
54

54
55
55
55
55
55
55
55
55
55
55
55
55
55
55
55
55
55
55
55
55
55
55
55
55
55
55
55
55
55

55
55
555

55
55
55
55
55
55
55
55
55
55
55
55
55
55

0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0. 0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0. 02003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0. 0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003

O .0
0.0
O .0
0.0
0.0
0.0
O .0
0.0
0.0
0.0
0.0
O .0
O .0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
O .0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
O .0
0.0
O .0
0.0
0.0
0.0
0.0
O .0
0.0
O .0
0.0
0.0
O .0
0.0
0.0
0.0
0.0
O .0
0.0
0.0
0.0
0.0
0.0
O .0
0.0
0.0

0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003

1.7
2.2
2.8
2.8
2.2
1.9
1.5
1.3
1.5
1.6
1.1
1.0
0.6
0.7
0.6
0.8
0.6
0.6
0.4
0.3
0.5
0.2
0.4
0.6
0.5
0.2
0.1
0.1
0.3
0.3
0.1
0.1
0.2
0.2
0.1
0.0
0.0
0.1
0.0
0.1
0.0
0.1
O .1
0.1
0.1
0.0
0.0
O .0
O .1
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

55 3.4
55 3.4
SS 2. 8
54 2.8
55 3.3
55 3. 3
54 4.5
55 5. 1
SS 4.9
SS 4.3
SS 3.6
SS 4.2
55 5.7
55 6.1
55 6.5
55 7.4
SS 7.3
55 6.6
55 6.9
SS 7.7
SS 7.0
55 7.1
SS 7.2
55 7.0
55 6.6
55 7.7
55 8.1
55 8.1
55 8.7
55 8.9
55 9.0
55 9.3
54 9.1
55 9.5
55 9.1
55 9.2
55 9.9
55 10.0
55 9-9
55 10.1
55 10.2
55 10.5
55 9.1
55 9.5
55 10. O
55 10. 8
55 10.4
55 10. O
55 9.3
55 10.1
55 10.9
55 11.5
55 11. 5
55 11.4
SS 11.7
SS 12.2
55 12.4

55
554

55

54

55
55
54
55
55
55
55
55
55
55
55
55
55

55

55

55
55
55
55
55
55
54
55

55
55
55

555

55
54
55
55
55
55
55
55
55
55
55
55
55
55
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7 21
7 22
7 23
7 24
7 25
7 26
7 27
7 28
7 29
7 30
7 31
8 1
8 2
8 3
8 4
8 5
8 6
8 7
8 8
8 9
8 10
8 11
8 12
8 13
8 14
8 15
8 16
8 17
8 18
8 19
8 20
8 21
8 22
8 23
8 24
8 25
8a26
8 27
8 28
8 29
8 30
8 31
9 1
9 2
9 3
9 4
9 5
9 6
9 7
9 8
9 9
9 10
9 11
9 12
9 13
9 14
9 15

88 55 100 1983
89 55 102 1952
88 55 101 1952
87 55 97 1965
87 55 98 1965
87 55 97 1987
87 55 98 1953
89 55 102 1952
87 55 102 1953
86 55 104 1953
88 55 102 1954
88 55 100 1954
87 54 98 2002
87 55 100 1957
86 55 96 1987
86 55 99 2002
85 55 95 2002
85 55 95 2001
87 55 95 2001
87 55 98 1983
87 55 96 1949
86 55 96 1949
86 54 98 2002
85 55 99 2002
86 55 96 2002
86 55 99 1953
86 55 100 1954
87 54 99 1988
85 55 96 2002
85 55 95 2002
84 55 101 1983
84 55 98 1951
84 SS 102 1983
84 55 101 2002
85 55 98 1998
85 55 96 1998
86 55 97 1959
86 55 98 1953
86 55 102 1953
86 55 101 1953
86 55 102 1953
85 55 104 1953
84 54 103 1953
84 55 102 1953
84 55 100 1953
84 55 95 2002
83 55 100 1954
82 55 103 1954
83 55 104 1954
82 55 93 1985
82 55 92 1985
83 55 97 1983
82 55 100 1983
82 55 95 1983
81 55 95 1952
82 55 94 1952
81 55 94 1998

75 1950
75 1970
75 1973
72 2000
73 2000
71 2002
74 1994
75 2001
64 2001
65 1972
75 1982
78 1965
77 1976
76 1958
75 1964
75 1972
74 1994
73 1982
74 1955
70 1955
72 1989
71 1989
73 1955
70 1996
72 1992
69 1992
68 1994
72 1994
71 1985
68 1957
70 1961
65 1956
73 1990
74 1967
74 1967
70 1957
74 1958
75 1971
70 1986
69 1986
71 1988
72 1999
68 1986
72 1986
69 1962
72 1994
68 1974
66 1974
65 1974
69 1952
68 1956
70 1956
65 1967
70 1967
61 1964
63 1963
59 1963

65 55 74 1980
66 54 74 1952
66 55 74 1951
65 55 72 1978
66 55 73 2001
66 55 74 19B7
65 55 71 1993
66 55 74 1980
65 55 73 1966
65 55 72 1963
65 55 72 1988
65 55 74 1950
65 54 73 1979
65 55 72 1967
65 55 74 1963
64 55 72 1980
63 55 73 1962
64 55 73 2000
64 55 73 1977
64 55 72 1968
65 55 76 1987
64 55 74 1988
63 55 74 1994
63 55 75 1994
64 55 74 1994
64 55 73 1988
64 55 73 1952
64 55 74 2002
64 54 74 1988
63 55 72 1990
63 55 72 1978
61 55 74 1989
62 55 72 1959
62 55 73 1968
61 55 73 1968
61 55 71 1968
61 55 70 1965
63 55 72 1998
64 55 72 1965
62 55 74 1973
61 55 71 1989
62 55 73 1970
61 54 71 1959
61 55 74 1950
61 55 72 1993
61 55 74 1970
60 55 72 1953
60 55 71 1979
58 55 70 1990
57 55 71 1987
57 55 71 1985
58 55 71 19S4
57 55 70 1971
56 55 71 1957
56 55 70 1987
56 55 72 1979
57 55 70 1989

49 1996 0.107
50 2001 0.241
54 1983 0.109
49 1985 0.219
53 1957 0.167
54 1953 0.106
53 1962 0.213
49 1962 0.051
57 2001 0.162
53 1997 0.154
47 1997 0.086
51 1997 0.129
48 1998 0.096
47 1998 0.155
50 1998 0.318
49 1951 0.145
48 1957 0.117
46 1994 0.031
48 2002 0.100
49 2002 0.109
50 1999 0.116
51 1972 0.110
50 1968 0.184
51 1971 0.135
47 1950 0.123
47 1983 0.163
48 1979 0.094
48 1979 0.216
51 1981 0.296
49 1998 0.100
43 1998 0.343
49 2000 0.110
So 1956 0.089
50 1985 0.118
44 2952 0.097
46 1952 0.106
49 1977 0.063
50 1984 0.157
49 1969 0.108
38 1986 0.147
38 1986 0.041
44 1986 0.084
46 1948 0.125
44 1987 0.031
44 1967 0.132
40 1997 0.142
39 1997 0.128
43 1997 0.236
42 1988 0.076
39 1988 0.120
40 1986 0.085
38 1956 0.109
40 1949 0.084
37 1967 0.176
42 1992 0.118
34 1985 0.124
35 1985 0.050

55 1. 15 1984
55 5.18 1956
55 1.15 1997
55 3.70 2002
55 1.15 1965
55 1.10 1994
55 2.39 1991
55 0.58 1968
55 1.87 2001
55 l1.52 1996
55 1.42 1978
55 2.78 1948
54 1.39 1989
55 1.71 1968
55 4.44 1948
55 1.00 1980
55 1.54 1993
55 0.52 1983
55 1.16 1952
55 0.85 1962
55 1.17 1952
55 1.33 1984
55 3.15 1955
55 l1.31 1978
55 1.25 1955
55 3.42 1949
55 1.20 1975
55 5.44 1994
55 5.87 1985
55 0.93 1979
55 11.17 1969
55 1.81 1985
55 1.20 1963
55 1.48 1967
55 2.13 1967
55 2.51 1958
55 1.37 1961
55 2.30 1971
55 2.33 2002
55 2.65 1959
55 0.52 1978
55 1.30 1981
55 2.78 1952
55 0.37 1995
55 1.27 1974
55 2.31 1996
55 2.73 1979
55 4.58 1996
55 1.54 1974
55 3.36 1987
55 2.14 1950
55 2.41 1997
55 1.83 1960
55 2.87 1987
55 2.08 1978
55 3.04 1966
55 1.13 1976

O .00

0.00

0.00

0.00

0.00

O .00

0.00

0.00

0.00

0.00

0.00

0.00

0.,00
0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

O .00

0.00

0.00

0.00

0.00

O .00

0.00

0.00

0.00

0.00

0. 00

0.00

0.00

0.00
O .00

0.00

O .00

0.00

0.00

0.00

55

55
55
55
55
55
55
54
55
55
55
55
54
55
55

55
55
55
55
55
55
55
555

55
55
55
55
55
55
55

555
55
55
55
55
55
55
55
55
55
55
55
55
55
55
55
55
55
55

0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0. 02002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0 .0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002

O .0

0.0

0.0

0.0

0.0

O .0

O .0

0.0

0.0

0.0

O .0

0.0

0.0

O .0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

O .0

0.0

0.0

0.0

0.0

O .0

0.0

O .0

0.0

0.0

0.0

0.0

0.0

O .0

O .0

0.0

O .0

0.0

O .0

0.0

0.0

0.0

0.0

O .0

0.0

O .0

O .0

0.0

0.0

0.0

0.0

O .0

0 .2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0 .2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0 .2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002

0.0

0. 0

0.0

O .0

0.0

0.0

0.0

0.0

0.1

0.1

0.0

O .0

0.0

0.0

0.0

O .0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.1

0.0

0.2
0.1
0.0
0.1
0.2
0.1
0.0
0.0
0.2
0.1
0.0
0.0
0.1
0.5
0.5
0.3
0.2
0.4
0.2
0.4
0.5
0.5
0.6
0. 8
1.0
0.9

1.3
1.6
1.2

55 11.6
54 12.1
55 11.5
55 11.1
55 10. 8
55 10. 8
55 10.9
55 11.9
55 10.6
55 10.4
55 11.1
55 11.1
54 10.6
55 10.9
55 10.3
55 10.0
55 9.1
55 9.3
55 9.9
55 10.3
55 10.5
55 10.0
54 9.2
55 8.9
55 9.7
55 9.8
55 10.2
54 10.4
54 9.6
55 8.8
55 8.5
55 7.4
55 7.7
55 8.2
55 7.9
55 7.9
55 8.3
55 9.5
55 10.2
55 9.6
55 9.0
55 8.8
54 7.8
55 7.7
SS 7.7
55 7.5
55 6.8
55 6.6
55 6.1
55 4.8
55 5.1
55 6.3
55 5.5
55 4.7
55 4.7
55 5.4
55 4.8

55

54

s555

55

54
55

555

55
55

554

55

55

54

55

55

55

55

55

55

555

55
55

54

55
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9 16
9 17
9is8
9 19
9 20
9 21
9 22
9 23
9 24
9 25
9 26
9 27
9 28
9 29
9 30

10I1
10 2
10 3
10 4
10 5
10 6
10 7
10 8
10 9
10 10
10 11
10 12
10 13
10 14
10 15
10 16
10 17
10 is
10 19
10 20
10 21
10 22
10 23
10 24
10 25
10 26
10 27
10 28
10 29
10 30
10 31
11 1
11 2
11 3
11 4
11 5
21 6
11 7
11 8
11 9
11 10
11 11

80 54 96 1970
79 55 94 1991
79 55 95 1970
79 55 96 1983
79 55 93 1954
79 55 91 1965
77 55 94 1970
76 55 94 1970
75 SS 93 1970
75 55 92 1970
75 55 93 1970
76 55 95 1998
75 55 93 1954
74 55 93 1954
74 55 91 1954
74 54 89 1986
75- 54 89 1986
74 54 90 1954
74 54 94 1954
74 54 94 1951
73 54 91 1951
71 54 85 1990
70 54 85 1963
72 54 86 1990
72 54 87 1958
71 54 89 1954
71 54 89 1954
72 54 91 19S4
73 53 86 1975
73 53 87 1989
71 54 85 1989
69 54 82 1963
69 54 82 1984
67 54 84 1991
67 54 86 1953
67 53 84 1984
68 54 85 1949
69 54 82 1975
68 53 85 2001
66 54 80 2001
66 54 82 1984
66 54 83 1984
66 54 82 1984
65 54 85 1984
64 54 84 1996
65 53 85 1950
66 55 88 1974
66 55 85 1971
66 55 82 1990
63 55 81 1975
62 55 81 1975
61 55 80 1975
60 55 75 1965
61 55 81 1975
62 55 79 1994
60 55 74 1999
60 55 78 1985

65 1999
63 1959
64 1961
65 1981
61 1969
60 1969
62 1971
59 1974
59 1995
56 1992
60 2000
54 1956
48 1984
55 1957
60 1983
58 1964
55 1958
52 1974
60 1948
51 1948
54 1948
SS 1967
57 2000
50 1952
52 1952
54 1979
54 1987
57 1988
52 1977
58 2002
53 1978
54 1978
52 1966
45 1972
49 1972
52 1985
53 1959
49 1982
48 1982
45 1981
46 1962
46 1976
48 1976
47 2002
41 2002
47 1993
49 1992
44 1954
45 1951
46 1991
44 1991
43 1953
42 1967
45 1971
40 1991
39 1991
33 1987

56 55 70 1965
56 54 73 1991
56 55 70 1991
56 55 72 1978
57 55 69 1988
56 55 69 1989
54 55 72 1989
52 55 70 1980
51 55 69 1986
51 55 67 1986
52 55 66 1980
52 55 67 1972
51 55 64 1986
50 55 69 1959
50 55 70 1959
51 54 70 1954
50 54 69 1971
49 54 66 1954
50 54 71 1986
50 54 68 1954
47 54 64 1995
46 54 66 1949
45 54 65 1959
47 54 69 1959
46 54 67 1959
45 54 67 1959
45 54 62 2002
44 54 64 1990
45 54 65 1986
44' 53 64 1970
44 54 61 1960
44 54 63 1989
42 54 66 1980
42 54 59 1980
42 54 63 1984
41 53 61 1993
42 54 68 1984
42 54 64 1984
42 54 59 1971
42 54 63 1975
40 54 59 1971
40 54 59 1977
41 54 60 1977
39 54 65 1984
39 54 57 1971
40 53 62 1971
42 55 64 1971
43 55 67 1971
41 55 63 1972
39 55 67 1961
38 55 64 1977
36 55 67 1948
36 55 58 1977
35 55 63 1975
36 55 58 1986
38 55 61 1966
35 55 55 1978

37 2001 0.114
35 1984 0.110
36 1990 0.113
37 1984 0.061
39 1959 0.141
32 1956 0.120
35 1962 0.150
32 1983 0.088
29 1983 0.073
31 1983 0.108
36 2001 0.145
37 2000 0.154
31 1989 0.114
34 1951 0.142
35 1992 0.131
31 1993 0.206
32 1997 0.152
30 1974 0.064
28 1974 0.071
29 1996 0.139
28 1988 0.154
29 1988 0.067
26 2001 0.120
23 2001 0.134
29 2000 0.115
25 1964 0.061
28 1994 0.026
23 1988 0.057
21 1988 0.154
26 1987 0.087
30 1987 0.061
29 1970 0.079
27 2001 0.118
26 1948 0.169
22 1992 0.199
22 1952 0.203
25 1952 0.089
22 1997 0.180
18 1969 0.073
26 1962 0.144
25 1987 0.154
21 1988 0.073
24 1976 0.114
21 2001 0.106
19 1969 0.074
24 2000 0.062
26 2000 0.151
21 1993 0.153
23 1996 0.140
22 1996 0.109
19 1995 0.191
15 1991 0.080
19 1967 0.185
18 1967 0.109
20 1976 0.033
23 1995 0.191
18 1957 0.133

55 1.83 1999
55 1.88 1957
55 1.39 1958
55 1.83 2000
55 2.47 1966
55 1.12 1966
55 1.57 1994
55 1.64 1975
55 1.39 1975
55 1.71 1975
55 1.57 1994
55 1.91 1956
55 2.32 1992
55 1.75 1999
55 1.44 1983
54 2.60 1979
54 2.90 1973
54 1.58 1985
54 0.74 1995
54 2.22 1948
54 4.17 1972
54 1.53 1965
54 2.15 1996
54 2.33 1976
54 2.18 1971
54 1.76 2002
54 0.48 1993
54 1.16 1990
54 3.50 199S
54 2.92 1954
54 1.16 2002
54 0.93 1964
54 1.36 1997
54 3.75 1996
54 3.69 1961
54 3.32 1961
54 1.36 1985
54 2.00 1983
54 1.29 1971
54 2.03 1971
54 2.28 1977
54 1.17 1981
54 2.78 1972
54 2.26 1953
54 0.72 1970
54 1.02 1949
55 2.00 1951
55 0.91 1999
55 1.09 1985
55 2.08 1985
55 2.46 1985
55 1.93 1963
55 2.97 1997
55 1.39 1996
SS 0.70 1962
55 1.77 1990
55 1.35 1970

0.00
0.00
0.00
0.00
0.00
0.00
O .00
0.00
0.00
0.00
0.00
0.00
0.00
O .00
O .00
0.00
0.00
0.00
0.00
0.00
0.00
O .00
O .00
0.00
0.03
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
O .00
0.00
0.00
0.00
0.00
0.00
O .00
0.00
0.00
0.00
0.00
0.01
0.00
0.00
0.04
0.04
0.00
0.00
0.00
0.04
0.12

0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0. 0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
1.5 1979
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0. 0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.5 1954
0.0 2002
0.0 2002
2.0 1962
2. 0 1953
0.0 2002
0.0 2002
0.0 2002
2.0 1968
6.5 1987

O .0
O .0
O .0
0.0
0.0
0 .0

O .0
0.0
O .0
0.0
0.0
0.0
O .0
0.0
O .0
O .0
0.0
0.0
0.0
0.0
0.0
0.0
O .0
0.0
0.0
0.0
0.0
0.0
O .0
0.0
0.0
0.0
O .0
O .0
O .0
O .0
0.0
0.0
0.0
O .0
O .0
0.0
0.0
0. 0
0. 0
O .0
O .0
0.0
0.0
0.0
0.0
0.0
0.0
O .0
O .0
0.0
0.1

55
55
55
55
55
55
55
55
55
55
55
55
55
55

54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
55
55
55
55
SS
55
55
55
55

55

0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002

1.8
1.8
1.8
1.6
1.1
1.7
2.6

3. 5
4.6
4.6
3.4
3.6
3.8
4.7
4.7
4.5
4.1
5.1
5.3
5.6
6.3
7.9
8.4
6.9
7.4
8.0
7.9
7.9
7.1
7. 9
7.9
9.0
9.7

54 4.2
54 4.0
55 4.1
55 4.0
55 3.8
55 3.9
55 3.1
55 2.5
55 2.2
55 2.0
55 2.1
55 2.3
55 1.5
55 1.3
55 1.6
54 1. 5
54 1.6
54 1.4
54 1.8
54 2.2
54 1.5
54 0. 8
54 0. 6
54 1.0
54 0.9
54 0.7
54 0.7
54 0.7
53 1.0
53 0.8
54 0.4
54 0.2
54 0.2
54 0.1
54 0.3
53 0.3
54 0.3
54 0.2
53 0.1
54 0.2
54 0.1
54 0. 1
54 0. 1
54 0.2
54 0.1
53 0.2
55 0.3
55 0.4
55 0.2
55 0.3
55 0.2
55 0.2
55 0.0
55 0.1
55 0.0
55 0.0
55 0.0

0 .2002 11.0
0 .2002 11.1
0 .2002 11.9
0. 2002 11.0
0 .2002 10.1
0 .2002 10.6
0 .2002 11.6
0 .2002 12.6
0 .2002 12.8
0. 2002 11. 9
0. 2002 13.3
0 .2002 13.5
0 .2002 12.6
0 .2002 11.6
0 .2002 11.2
0 .2002 12.1
0 .2002 14.5
2. 1962 15. 6
2 .1953 17.1
0 .2002 17.5
0 .2002 17.3
0 .2002 16.3
0 .2002 16.5
6 .1987 17.8
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11 12
11 13
11 14
11 15
11 16
11 17
11 18
11 19
11 20
11 21
11 22
11 23
11 24
11 25
11 26
11 27
11 28
11 29
11 30
12 1
12 2
12 3
12 4
12 S
12 6
12 7
12 8
12 9
12 10
12 11
12 12
12 13
12 14
12 15
12 16
12 17
12 18
12 19
12 20
12 21
12 22
12 23
12 24
12 25
12 26
12 27
12 28
12 29
12 30
12 31

59 54 76 1989
59 54 78 1985
60 55 80 1985
62 55 82 1993
60 55 79 1955
60 55 76 1963
58 55 76 1963
57 S5 74 1991
58 55 78 1985
56 54 74 1991
55 55 73 1983
55 55 71 1992
56 SS 73 1979
54 55 75 1990
56 55 76 1990
57 SS 74 1970
55 55 74 1990
53 SS 74 1998
S1 SS 73 1998
S1 55 77 1998
52 55 75 1970
53 55 70 1998
54 55 77 1998
53 55 78 2001
53 55 78 1998
52 55 79 1998
52 SS 74 1980
49 SS 74 1991
48 SS 70 1966
47 SS 70 1971
47 55 71 1985
48 55 75 1984
48 55 67 2001
47 55 76 1984
47 55 78 1971
48 55 74 1984
46 55 74 1984
47 55 69 1970
45 55 64 1988
44 55 72 1956
45 SS 70 1949
48 55 70 1990
47 55 68 1964
45 55 70 1964
46 55 72 1982
45 55 73 1971
46 SS 77 1984
47 55 79 1984
48 55 72 1996
46 55 70 1965

43 1996
36 1995
35 1996
41 1996
38 1967
37 1980
38 1959
36 1951
36 1986
37 1969
38 1969
37 1989
33 1981
34 1970
31 1950
35 1977
35 1958
37 1955
33 1976
33 1964
33 1952
30 1971
28 1966
30 2002
39 2002
31 1958
34 1977
26 1989
31 1995
24 1958
24 1988
20 1960
26 1958
29 1958
30 1963
27 1989
30 1989
27 1989
28 1985
28 1983
20 1989
21 1989
24 1989
16 1983
21 1985
30 1989
28 1977
24 1993
28 1983
26 1963

35 54 53 1989
34 55 56 1964
34 55 56 1993
36 SS 65 1993
37 SS 57 1964
36 SS 54 1960
33 55 55 1958
34 SS 54 1954
35 SS 58 1954
33 54 61 1991
32 55 58 1991
31 SS 58 1963
33 SS 59 1979
31 55 57 2001
32 S5 56 1979
34 55 57 198S
34 55 59 1973
32 55 53 2001
30 54 62 2001
28 55 57 1991
28 55 52 1982
30 55 54 1982
31 55 60 1982
32 SS 60 1973
31 55 55 1982
30 55 55 1998
30 55 63 1951
29 55 58 1951
28 SS S0 1972
28 SS 53 1971
28 55 50 1985
30 55 51 1956
28 55 55 2001
28 55 45 1975
27 55 58 1971
26 55 48 1971
26 55 55 1984
26 55 50 1967
26 55 50 1957
26 55 51 1956
25 54 49 1990
26 SS 62 1990
28 SS 49 1979
26 SS S1 1965
24 55 60 1982
24 55 53 1973
26 55 53 1971
27 55 54 1996
27 55 52 1984
26 55 52 1992

IS 1996 0.107
17 1996 0,070
12 1986 0.081
is 1996 0.088
13 1967 0.055
17 1996 0.120
16 1997 0,073
18 1997 0.090
19 1951 0.133
12 1951 0.080
13 1964 0.075
13 2000.0.063
11 1989 0.091
11 1970 0.159
14 1950 0.095
12 1991 0.126
15 2002 0.223
14 1996 0.199
14 1976 0.080
11 1976 0.102
15 1999 0.049
13 2000 0.097

8 2000 0.160
12 1966 0.102
12 2002 0.093

8 2002 0.101
12 1954 0.092
12 1960 0.123

5 1989 0.170
4 1968 0.167

-5 1962 0.141
2 1988 0.123

10 1960 0.141
4 1958 0.119
6 1958 0.071

-5 1989 0.056
8 1973 0.111
3 1989 0.045
3 1989 0.100
2 1989 0.140

-3 1989 0.108
-9 1989 0.083
5 1983 0.119

-5 1989 0.071
-1 1983 0.100
0 1966 0,039
8 1955 0.134
9 2000 0.135
6 1983 0.063

-1 1993 0.108

55 1.36 2002
SS 1.16 1992
SS 1.67 1972
55 1.37 1970
55 1.58 1989
55 1.71 1956
55 0.76 1962
55 0.*97 1957
SS 2.73 1952
SS 1.44 1952
SS 0.79 1991
55 0.75 1989
SS 1.07 1959
SS 1.80 1983
55 l .OS 1999
SS 2.55 1993
55 5.76 1993
55 2.59 1987
55 1.59 1985
SS 1.82 1974
SS 1.17 1986
55 1.25 1967
55 2.59 1948
55 1.29 1973
55 0.98 1996
SS 1.28 1976
55 1.82 1974
55 1.16 1978
SS 3.17 1992
SS 1.17 2002
SS 0.98 1961
SS 0.82 1996
SS 1.44 1953
SS 1.22 1 948
SS 1.12 1974
54 0.85 1961
55 1.96 1977
55 1.10 1995
55 1.35 1957
SS 1.97 1951
SS 1.30 1983
55 0.97 1963
SS 2.08 1986
55 1.13 2002
55 1.71 1969
SS 1.26 1964
55 1.58 1990
55 2.58 1958
SS 1.66 1948
54 1.51 1975

0.04
O .00
0.00

0.00

0.00
0.00

0.00
0.00

0.02
0. 05
0.02
0.07
6.11
0.04
0.00
0.00
0.00
0.00
0.09
0.00
0.01
0.00
0.11
0.12
0.01
O .05
0.17
0.09
0. 05
0.19
0.22
0.22
0.05
O .00
0.07
0.23
0.02
0.01
0. 05
0.19
0.03
0.14
0.23
0.16
0.25
0.04
0.30
0. 08
0.07
0.10

55 1.0 1976
55 0.0 2002
55 0.0 2002
55 0.0 2002
55 0.0 2002
SS 0.0 2002
55 0.0 2002
SS 0.0 2002
SS 1.0 1961
55 3.0 1996
55 1.0 1972
55 4.0 1989
SS 3.0 1981
SS 1.0 1983
55 0.0 2002
55 0.0 2002
SS 0.0 2002
SS 0.0 2002
55 2.0 1952
SS 0.0 2002
SS O.S 1952
55 0.0 2002
55 6.0 1957
55 6.5 2002
55 0.5 1954
55 2.5 1995
55 7.2 1989
55 2.5 1988
55 2.0 1992
55 S .0 1960
SS S.0 1989
SS 4.5 1989
55 1.5 1951
55 0.0 2002
55 2.5 1973
55 ll .S 1973
55 1.0 1951
55 0.7 1982
55 3.0 2000
55 7.5 1962
55 1.0 1950
55 4.0 1963
55 12.0 1966
55 6.0 1962
55 14.0 1969
55 l .0 1997
55 4.5 1966
55 2.6 1993
SS 4.0 1997
SS 3.0 1970

0.0

O .0

0.0
0.0

O .0
O .0
0.0

0.0
0.0
O .1

0.0
0.1
O .1
O .0

0.0
0.0
0.0

O .0

0.0

0.0

0.0

0.0

O .1
0.2
O .1
0.0
0.2
O .1
O .1
0.2
0.4
0.6
0.4
0.2
0.3
O .5
0.4
0.4
0.3
0.4
0.3
0.3
0.4
0.5
0.6
0.6
0.7
0.7
0.6
0.6

55
55
55
55
55
55
55
55
55
55
55
55
55
54
54
55
55
55
55
55
55
55
55
55
55
54
54
54
55
55
55
55
55
55
55
55

55
55
54
54
54

54
54
54

5534
54
54

1. 1976 18.5 53
0. 2002 18.6 54
0. 2002 18.1 55
0. 2002 16.6 55
0. 2002 16.7 55
0. 2002 17.3 55
0. 2002 19.6 SS
0. 2002 19.3 55
0. 2002 18.9 SS
3. 1996 20.5S 54
0. 2002 21.7 SS
3. 1989 22.2 55
3. 1981 20.5S 55
0. 2002 22.5 55
0. 2002 21.3 55
0. 2002 19.6 55
0. 2002 20.3 55
0. 2002 22.4 55
l . 1964 24.8 54
0. 2002 25.8 55
1. 1952 25.3 55
0. 2002 23.8 55
6. 1957 22.5 55
5. 2002 22.8 55
3. 2002 23.4 55
0. 2001 24.5 55
7. 1989 24.0 55
7. 1989 26.3 55
4. 1989 26.7 55
5. 1960 27.7 55
7. 1989 27.7 55

12. 1989 26.1 55
9. 1989 27.3 SS
7. 1989 27.6 55
6. 1989 28.3 SS

14. 1973 28.6 SS
13. 1973 29.1 SS
12. 1973 29.2 SS

S. 1989 29.4 SS
8. 1962 29.9 55
6. 1962 30.3 54
S. 1989 28.2 55

10. 1966 27.6 55
10. 1962 29.7 SS
14. 1969 30.4 SS
13. 1969 30.4 SS
11. 1969 29.3 55
10. 1969 28.5 55

9. 1962 28.0 55
9. 1962 29.3 55

O .0

O .0
0.1

0.1

0.0

0.0

O .0
0.0
O .0
0.0

0.0
0.0
0.0
O .0

0.0
0.0
0.0

O .0

O .0

0.0

0.0

0.0

0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
O .0
O .1
0.0

0.0
0.0

0.0
0.0
0.0
0.0
O .0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

53
54
55
55
55
55
55
55
55
54
55
55
55
55
55
SS
55
55
54
55
55
55'
55
55
55
55
55
55
55
55
55
55
55
55
55
55
55
55
55
55
54
55
55
55
55
55
55
55
55
55
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Monthly 'l'otal Snowfall, LOUISA, VIRINIAa 1Page I ot 2

LOUISA, VIRGINIA

Monthly Total Snowfall (Inches)

(445050)

File last updated on May 18,
*** Note *** Provisional Data *** After Year/Month 200401

a = 1 day missing, b = 2 days missing, c = 3 days, ..etc..,
z = 26 or more days missing, A = Accumulations present

Long-term means based on columns; thus, the monthly row may not
sum (or average) to the long-term annual value.

MAXIMUM ALLOWABLE NUMBER OF MISSING DAYS: 5
Individual Months not used for annual or monthly statistics if more than 5 days are missing.

Individual Years not used for annual statistics if any month in that year has more than 5 days missing.

YEA JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN ANN
(5)
1947-48 0.00z 0.00z 0.00z 0.00z 0.00z 0.00z 0.00z 0.00z 0.00z 0.00z 0.O°z 0.00z 0.00
1948-49 0.00z 0.00 0.00 0.00 0.00 1.50 2.50a 2.00 0.00 0.00 0.00a 0.00 6.00
1949-50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 8.00 2.50 0.00 0.00 0.00 10.50
1950-51 0.00 0.00 0.00 0.00 1.00 6.00 0.00 1.00 0.00 0.00 0.00 0.00 8.00
1951-52 0.00 0.00 0.00 0.00 0.00 2.50 1.50 0.00 0.00 0.00 0.00 0.00 4.00
1952-53 0.00 0.00 0.00 0.00 2.00 1.50 0.00 0.00 7.00 0.00 0.00 0.00 10.50
1953-54 0.00 0.00 0.00 0.00 2.00 0.00 12.00 0.00 0.00 0.00 0.00 0.00 14.00
1954-55 0.00 0.00 0.00 0.00 0.50 2.50 7.00 1.50 0.00 0.00 0.00 0.00 11.50
1955-56 0.00 0.00 0.00 0.00 0.00 0.50 2.70 0.00 1.50 0.00 0.00 0.00 4.70
1956-57 0.00 0.00 0.00 0.00 0.00 0.00 10.50 1.00 0.00 1.00 0.00 0.00 12.50
1957-58 0.00 0.00a 0.00 0.00 0.00 6.00 1.00 19.00 12.50 0.00 0.00 0.00 38.50
1958-59 0.00 0.00 0.00 0.00 0.00 1.50 4.50 0.00 0.00 3.00 0.00 0.00 9.00
1959-60 0.00 0.00 0.00 0.00 0.00 0.00 3.00 13.00 28.50 0.00 0.00 0.00 44.50
1960-61 0.00 0.00 0.00 0.00 0.00 7.00 12.50 17.50 0.00 0.00 0.00 0.00 37.00
1961-62 0.00 0.00 0.00 0.00 1.00 5.50 10.50 7.50 22.00 0.00 0.00 0.00 46.50
1962-63 0.00 0.00 0.00 0.00 2.00 16.00 0.50 3.50 0.00 0.00 0.00 0.00 22.00
1963-64 0.00 0.00 0.00 0.00 0.00 4.00 7.50 10.50 2.00 0.50 0.00 0.00 24.50
1964-65 0.00 0.00 0.00 0.00 1.00 0.00 10.00 3.00 1.50 0.00 0.00 0.00 15.50
1965-66 0.00 0.00 0.00 0.00 0.00 0.50 32.20 7.00 0.00 0.00 0.00 0.00 39.70
1966-67 0.00 0.00 0.00 0.00 0.30 19.50 2.00 14.50 0.00 0.00 0.00 0.00 36.30
1967-68 0.00 0.00 0.00 0.00 1.50 6.50 6.00 3.00 2.00 0.00 0.00 0.00 19.00
1968-69 0.00 0.00 0.00 0.00z 3.00 0.00 0.00 0.00 15.50 0.00 0.00 0.00 18.50
1969-70 0.00 0.00 0.00 0.00 0.00 15.50 7.30 1.10 0.00 0.00 0.00 0.00 23.90
1970-71 0.00 0.00 0.00 0.00 0.00 3.00 9.30 1.00 8.00 4.50 0.00 0.00 25.80
1971-72 0.00 0.00 0.00 0.00 3.00 0.00 0.00 9.60 0.00 0.00 0.00 0.00 12.60
1972-73 0.00 0.00 0.00 0.00 1.00 0.00 3.00 2.00 0.00 2.00 0.00 0.00 8.00
1973-74 0.00 0.00 0.00 0.00 0.00 15.00 0.00 6.50 1.00 0.00 0.00 0.00 22.50
1974-75 0.00 0.00 0.00 0.00 0.00 0.00 9.00 6.50 0.00 0.00 0.00 0.00 15.50
1975-76 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.00 0.00 0.00 0.00 2.00
1976-77 0.00 0.00 0.00 0.00 1.00 1.50 9.00 0.00 0.00 0.00 0.00 0.00 11.50
1977-78 0.00 0.00 0.00 0.00 0.00 0.00 8.00 2.00 7.50 0.00 0.00 0.00 17.50
1978-79 0.00 0.00 0.00 0.00 0.00 0.00 2.50 20.00 0.00 0.00 0.00 0.00 22.50
1979-80 0.00 0.00 0.00 1.50 0.00 0.00 10.00 6.00 12.50 0.00 0.00 0.00 30.00
1980-81 0.00 0.00 0.00 0.00 0.00 0.00 2.00 0.00 0.00 0.00 0.00 0.00 2.00
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Monthly Total Snowfall, LOUISA, VIRGINIA -Page 2 of 2

1981-82 0.00 0.00 0.00 0.00 3.00 1.50 9.50 12.00 0.00 0.00 0.00 0.00 26.00
1982-83 0.00 0.00 0.00 0.00 0.00 5.70 0.00 14.00 0.00 0.00 0.00 0.00 19.70
1983-84 0.00 0.00 0.00 0.00 1.00 0.00 4.00 5.00 2.00 0.00 0.00 0.00 12.00
1984-85 0.00 0.00 0.00 0.00 0.00 0.00 9.00 0.00 1.50 0.00 0.00 0.00 10.50
1985-86 0.00 0.00 0.00 0.00 0.00 0.00 3.00 1.50a 0.00 0.00 0.00 0.00 4.50
1986-87 0.00 0.00 0.00 0.00 0.00 0.00 31.00 8.00 0.00 2.80 0.00 0.00 41.80
1987-88 0.00 0.00 0.00 0.00 6.50 0.00 14.50 0.00a 1.50 0.00a 0.00 0.00 22.50
1988-89 0.00 0.00 0.00 0.00 0.00 3.20 0.00 7.20 3.50 0.00 0.00 0.00 13.90
1989-90 0.00 0.00 0.00 0.00 4.00 16.70 0.00 0.00 3.00 2.30 0.00 0.00 26.00
1990-91 0.00 0.00 0.00 0.00 0.00 4.00 2.50 2.00 0.00 0.00 0.00 0.00 8.50
1991-92 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.50 0.00 0.00 0.00 0.00 3.50
1992-93 0.00 0.00 0.00 0.00 0.00 2.00 0.00 7.10 9.80 0.00 0.00 0.00 18.90
1993-94 0.00 0.00 0.00 0.00 0.00 7.20 6.60 7.50 4.00 0.00 0.00 0.00 25.30
1994-95 0.00 0.00 0.00 0.00 0.00 0.00 7.00 3.30 0.00 0.00 0.00 0.00 10.30
1995-96 0.00 0.00 0.00 0.00 0.00 5.50 26.50 23.30 0.00 0.00 0.00 0.00 55.30
1996-97 0.00 0.00 0.00 0.00 3.00 1.40 2.20 7.00 0.00 0.00 0.00 0.00 13.60
1997-98 0.00 0.00 0.00 0.00 0.00 7.00 0.00 0.00 0.00 0.00 0.00 0.00 7.00
1998-99 0.00 0.00 0.00 0.00 0.00 0.30 0.00 0.00 5.00 0.00 0.00 0.00 5.30
1999-00 0.00 0.00 0.00 0.00 0.00 0.00 15.00a 2.00 0.00 0.00 0.00 0.00 17.00
2000-01 0.00 0.00 0.00 0.00 0.00 3.00 0.00 3.50 0.00z 0.00 0.00z 0.00 6.50
2001-02 0.00 0.00 0.00 0.00 0.00 0.00 7.50 0.00 0.00 0.00 0.00 0.00 7.50
2002-03 0.00 0.00 0.00 0.00 0.00 6.50 2.80 22.60 1.00 0.00 0.00 0.00 32.90
2003-04 0.00 0.00 0.00 0.00 0.00 3.50 5.70 0.00 0.00z 0.OOz 0.00z 0.00z 9.20

Period of Record Statistics
MEAN 0.00 0.00 0.00 0.03 0.66 3.28 5.94 5.29 2.91 0.29 0.00 0.00 18.92
SD. 0.00 0.00 0.00 0.20 1.28 4.83 7.20 6.26 5.75 0.89 0.00 0.00 12.75

SKEW 0.00 0.00 0.00 7.21 2.48 1.89 2.01 1.35 2.74 3.23 0.00 0.00 0.89
MAX 0.00 0.00 0.00 1.50 6.50 19.50 32.20 23.30 28.50 4.50 0.00 0.00 55.30
MIN 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.00

YRNS 55 56 56 55 56 56 56 56 54 55 54 55 52
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LOUISA, VIRGINIA
POR - Daily Snowdepth Average and Extreme

LOUISA, VIRGINIA (445050)
Period of Record: 8/ 1/1948 to 3/f1/29
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0- Extreme is the greatest daily snowdepth recorded for the day of the year.
0- Average is the average of all daily snowdepth recorded for the day of the year.



LOUISA, VIRGINIA
POR - Daily Snowfall Average and Extreme

LOUISA, VIRGINIA (445050)
Period of Rcord: 8/ /1948 to 3/31288
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°- Extreme is the greatest daily snowfall recorded for the day of the year.
Cu- Average is the average of all daily snowfall recorded for the day of the year.



LOUISA, VIRGINIA
POR - Daily Precipitation Average and Extreme

LOUISA, VIRGINIA (445050)
Period of Record : 8/ 1/1948 to 3/31/03
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0- Extreme is the greatest daily precipitation recorded for the day of the year.
0- Average is the average of all daily precipitation recorded for the day of the year.



Station Metadata SPage 1 of 1

0 MWC /Snow Climatotogy Gaite /Qplon. /tf ntMta4n IMetadata QC LSearch

Station Metadata, Quality Control, and
Inventory Information for

LOUISA, Virginia

Station Name LOUISA
COOP Station Number 445050
State Virginia
Latitude 38d 02m N
Longitude 078d 00m W
Elevation 420 ft.
County LOUISA
Climate Division 02
CSSA Site I.D. LOUV2
CSSA County Warning Area AKQ
Data Period Analyzed for Snowfall 1948-2000
Data Period Analyzed for Snow Depth 1948-2000

NA = Insufficient data.

In the COOP Station History Metadata Base, this station has:
1 location changes over 50 years,
0 observations time changes over 50 years.

Over 1948-2000 period, for this station's snowfall data:
98% of the months had complete data,
0.2% of the daily values were missing,
there were 1 breaks in the data record.

Over 1948-2000 period, for this station's snow depth data:
91% of the months had complete data,
4.2% of the daily values were missing,
there were 3 breaks in the data record.

4 To Station Selection Page 40 To Option Selection Page

This page was generated by http//vww.ncdc.noaagovlservlets/SCoptions 10
on Fn Jan 0908:55:17EST2004
Please see the NCDC Contact Page if you have questions or comments.

http://Iwf.ncdc.noaa.gov/servlets/SCoptions 1O?station=445050LOUISA&state=Virginia ... 01/09/2004



Greatest SF for 1- & Multiple-Day Events. Page I of 2

WNDC Snow C1m. ISata / ptlons/Statloniunty)/Peram IGreatest SF /Search

Greatest Snowfall Amount for One-Day and Multiple Day
Snowfall Events.

LOUISA, Virginia

Month/Season 1-Day 2-Day 3-Day 4-Day 5-Day 6-Day 7-Day NYRS
16.0 19.0 21.0 9.6 0.0 0.0 0.0

January 1/07/1996 1/0811996 1/08/1996 1/17/1957 NAV2000 NAJ2000 NAJ2000 52
11.0 15.0 6.1 5.5 0.0 0.0 0.0

February 2/11/1983 2/16/1958 2/19/1958 2/11/1974 NA/2000 NA/2000 NA/2000 52
March 12.0 18.0 22.0 5.5 0.0 0.0 0.0

3/03/1960 3/06/1962 3/07/1962 3/10/1960 NA/2000 NA/2000 NA/2000
4.5 4.5 0.0 0.0 0.0 0.0 0.0AprIl 4/07/1971 4/07/1971 NA/1971 NAJ2000 NA/2000 NA/2000 NAV2000 52

0.0 0.0 0.0 0.0 0.0 0.0 0.0 52May 5/31/2000 NAJ2000 NA/2000 NAJ2000 NA/2000 NA/2000 NA/2000 5

June 0.0 0.0 0.0 0.0 0.0 0.0 0.0
June 6/30/2000 NAV2000 NAJ2000 NAJ2000 NA/2000 NA/2000 NA/2000 52

0.0 0.0 0.0 0.0 0.0 0.0 00July 7/31/2000 NA/2000 NAJ2000 NAJ2000 NAJ2000 NA/2000 NA/2000 52

0.0 0.0 0.0 0.0 0.0 0.0 0.0August 8/31/2000 NA/2000 NA12000 NA/2000 NAJ2000 NA12000 NAU2000 -

0.0 0.0 0.0 0.0 0.0 0.0 0.0
September 9/30/2000 NA/2000 NA/2000 NA/2000 NA/2000 NA12000 NAV2000

October 1.5 0.0 0.0 0.0 0.0 0.0 0.0
October 10/10/1979 NA/2000 NA/2000 NA/2000 NA/2000 NAJ2000 NAJ2000 52

November 6.5 TRACE 0.0 0.0 0.0 0.0 0.0
November 11/11/1987 11/27/1956 NA/1956 NA/2000 NA/2000 NA/2000 NAJ2000
December 14.0 15.5 6.0 0.0 0.0 0.0 0.0
December 12/26/1969 12/26/1969 12/29/1969 NAJ2000 NAJ2000 NA/2000 NA12000

Winter 16.0 19.0 21.0 9.5 0.0 0.0 0.0 52
Winter 1/07/1996 1/08/1996 1/08/1996 1/17/1957 NAJ2000 NAV2000 NA/2000

12.0 18.0 22.0 5.5 0.0 0.0 0.0 2Spring 3/03/1960 3/06/1962 3/07/1962 3/10/1960 NA/2000 NAJ2000 NA/2000 5

Summer 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Summer NA/2000 NAJ2000 NA/2000 NA/2000 NA/2000 NA/2000 NAV2000
Autumn 6.5 TRACE 0.0 0.0 0.0 0.0 0.0 53
Autumn 11/11/1987 11/27/1956 NA/2000 NAJ2000 NA/2000 NAJ2000 NAJ2000
Annual 16.0 19.0 22.0 9.5 0.0 0.0 0.0
Annual 1/07/1996 1/081996 3/07/1962 1/17/1957 NA/2000 NAJ2000 NA/2000

August-July 16.0 19.0 22.0 9.5 0.0 0.0 N0.0 5
August___ly 1/07/1996 1/06/1 996 13/07/1982 1/17/1957 NA/2000 NA/2000 NA/2000

Snow fell on each day.
Amount listed with most recent date of occurrence below it.
All snowfall amounts are In inches.
NYRS = Number of Years with non-missing data.
NA = Not Applicable, or Insufficient data to compute.
* = value > 0 but less than units resolution.

A-11.tonPa
1W ttQ1ieet~~g 4 I?_&meele_0onege

This page was generated by http://ww.ncdc.noaa.gov/servletslSCopTab5

http://lwf.ncdc.noaa.gov/servlets/SCopTab5?state=Virginia&station=LOUISA&coopid=4... 01/09/2004



Greatest SF for 1-, 2-, 3-Day Events. Page 1 of 1

0 NCD /ISnowlCIm. /ISMe0 /pItions /I&Statlon(CQualy /Parami / Greatest SF(1,2,3-Day) /Search

Greatest Snowfall Amount
for 1-Day, 2-Day, and 3-Day Snowfall Events.

LOUISA, Virginia

MonthlSeason 1-Day 2-Day 3-Day NYRS
January 16.0 19.0 21.0 52
February 11.0 15.0 15.0 52

March 12.0 18.0 22.0 52
April 4.5 4.5 4.5 52
May 0.0 0.0 0.0 52
June 0.0 0.0 0.0 52
July 0.0 0.0 0.0 52

August 0.0 0.0 0.0 53
September 0.0 0.0 0.0 53

October 1.5 1.5 1.5 52
November 6.5 6.5 6.5 53
December 14.0 15.5 15.5 53

Winter 16.0 19.0 21.0 52
Spring 12.0 18.0 22.0 52

Summer 0.0 0.0 0.0 53
Autumn -6.5 6.5 6.5 53
Annual 16.0 19.0 22.0 53

August-July 16.0 19.0 22.0 52
Whether or Not snow fell on each day.
All snowfall amounts are in Inches.
NYRS = Number of Years with non-missing data.
NA = Not Applicable, or Insufficient data to compute.
* = value > 0 but less than units resolution.

-r To Station Selection PEag 4 To Parameter Selection Page

This page was generated by http://ww.ncdc.noaa.govlservlets/SCopTab6
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Median & Extreme Daily SC. Page 1 of 1

1NCC ISnowLCftm. /SfaIel1ption /Statlon(CQunWy1JParamsiMed/Max Daily SCtSearch

Median and Extreme Daily Snow Cover, by Month.

LOUISA, Virginia

All-Days - all days examined, whether or not they had snow on the ground.
Snowy-Days - only days that had snow on the ground were examined.

MaxDate = month/day/year.

Month All-Days Snowy_-DaYs

Max MaxDate NYRS Median NYRS
January 24.0 1/26/1987 50 2.5 34
February 23.0 2/02/1966 50 1.2 28

March 17.0 3/1611960 50 1.5 21
April 0.0 4/30/2000 50 NA 1
May 0.0 5/31/2000 50 NA 0
June 0.0 6/30/2000 50 NA 0
July 0.0 7/31/2000 50 NA 0

August 0.0 8/31/2000 51 NA 0
September 0.0 9/3012000 51 NA 0

October 0.0 10/31/2000 50 NA 1
November 6.0 11/11/1987 51 1.5 11
December 14.0 12/17/1973 50 1.8 22

All snow cover amounts are in inches.
NYRS = Number of Years with non-missing data.
NA = Not Applicable, or Insufficient data to compute.

To Station Selection Page p To Parameter Selection Page

This page was generated by http://www.ncdc.noaa.govlservlets/SCopTab13
on FnJan 0908:46:41 EST 2004
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WNCDC / Climate-Radar Data Inventories ILocate Station / Search

Corbin
VA, United States
List Stations in Division VA.02
List Stations In Caroline County
List Stations within 5, 1J, 25, or E0 miles

Call Sign/ICS*:
WBAN*:

COOP ID*: 442009

Climate Division*: VA-02 - Eastern Piedmont
WMO ID*:

In Service* : 01 Jan 1959 to Present

Elevation*: 67.1m (220.1') above s/I

Lat/Lon*: 38'12'N I 77022'W
County*: Caroline

. Data Inventories
* DATA
* Station History
* State Climatologist
* Regional Climate Center

Information at Other Sites
* National Weather Service

- Eastern Region Headquarters
- Regional Forecast Office
- fan l ether Conditions
. Local Weather Forecast

* Current Radar
* Current Satellite

* Sunrise/Sunset

* Disclaimer
* List of NCDC Datasers
* Please report any Data ErrorsfoundL
* Note to webmasters: you can link directly to this page.

X IData Inventories

Please note that additional data (digital and non-digital) may be availablefor this station. Contact NCDC if
additional details are needed,

Click on thefollowing where available:
o DAT to obtain digital ascii data (charges may apply).

Please do niot order these data If you do not know what a DtALEilc is.
o INV to view inventory, or
a DOC to view docunentation

Surface
DAT INV DOC 3200 -Cooperative Summary Of The Day
DAT INV DOC SOD -Daily Surface Data (TD3200/3210 combined)
DAT NY VDQC 3220 -Summary Of The Month (SOM) Cooperative

ILN DATA

Additional data products may be available for this station. If you can't find what you are looldng for here,
please try our Most Pgpmar Products page.

Forms, Publications, and Web Pages
Graphs and Other Images
CD-ROMs
DWIiLa ASCLIUlMS

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwDI-StnSrch-StnID-20027 195 01/07/2004
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@ Forms, Publications, and Web Pages

Most of these products are publications that have been converted to on-line access. As such, these
documents have column headings and are displayed in an easy-to-read format.

For additional information and product samples, click on the 4? icon next to the desired product.

Dt Daily/Monthly/Annual Virginia Climatological Data
. Record of Climatological Observations

? Annual Climatological Summary
. Storm Data Publication

?V Miscellaneous Storm Events in Caroline County

Graphs and Other Images

Includes contour maps, time series, NEXRAD radar mosaics, and satellite images.

For additional information and product samples, click on the ? icon next to the desired product.

4? National Mosaic Reflectivity images
4 Miscellaneous Satellite Images

-1 CD-ROMs

The following are some of the more popular CD-ROMs that contain data for this station. Others
are available that may contain summarized data for this station. A complete list of CD-ROMs is
available in the OnLine Store.

For additional information, click on the ? icon next to the desired product.

4? NCDC CooperativStation ata

I Digital ASCII Files

These files may or may not contain column headers. In order to use these files, you will need to
import them into a spreadsheet or database package for presentation. Please do not order these
data if you do not know what a Digital ASCII File is. A ample Digital ASCII File is available for
viewing but content varies a great deal depending on your request. Other digital files are available
QOfline that may contain data for this station.

For additional information and product samples, click on the ? icon next to the desired product.

-? OD -Dsily S P Data 0
? 3220 -Summary Of The Month (SOM) Cooperative

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwDI-StnSrch-StnID-20027 195 01/07/2004
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il Station History

Corbin

[ ||1 Elevation ||COOP~ || l|ail WMO 1
|[Date Began| Date Ended|| Lt/Lon || meterstfeet ||ID ||WBAN fl ID Typ

r CORBIN I
|[16 Apr 1998 ||Present ||38-12'N / 7722W| 67.1m 1220.1' 442009 ||l. I I1 IZ0

[01 Oct 1992 16 Apr 1998 38°12N/77°22W 67.1ml220.1 442009 [j j] j. j1
101 Jan 1959 01 Oct 1992 38°12N l770 22'W 67.1m l22=l' 442009 || IIl[]

9 Top of Page

0 NCDC/ linate-Radar Data Inventories / Locate Station ISearch

This page dynamically generated 07 Jan 2004from:
http.//www.ncdc.noaa.gov/oa/climate/stationlocator.hunl
Please send questions or comments about this system to ncdc.webcliserv@noaa.gov
Please see the NCDC Contact Page if you have questions or comments.

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwt)I-StnSrch-StnID-20027 195 01/07/2004
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CORBIN, VIRGINIA (442009)
Period of Record Monthly Climate Summary

Period of Record: 1/ 1/1959 to 7131/2003

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual

Average Max. 43.9 47.1 56.1 66.9 75.1 82.9 86.8 85.7 79.3 68.7 58.6 47.6 66.6
Avmerague Mm.

Temperature Mi 23.8 26.3 33.9 42.9 52.1 61.0 65.5 64.4 57.2 45.0 36.2 27.9 44.7

Average Total 3.30 3.14 4.04 3.11 3.84 3.68 4.11 3.68 3.66 3.47 3.25 3.39 42.64
Precipitation (in.)
Average Total SnowFall 5.0 5.1 2.6 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.5 2.5 15.8
(in.)
Average Snow Depth 1 1 0 0 0 0 0 0 0 0 0 0 0
(in.)

Percent of possible observations for period of record.
Max. Temp.: 100% Min. Temp.: 100% Precipitation: 100% Snowfall: 99.9% Snow Depth: 99.3%
Check Station Metadata or Metadata graphics for more detail about data completeness.

Southeast Regional Climate Center, sercc@dnr.state.sc.us

http://cirrus.dnr.state.sc.us/cgi-bin/sercc/cliRECtM.pl?va2009 01/07/2004
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CORBIN, VIRGINIA
Period of Record General Climate Summary - Temperature

r a, J UL

Station:(442009) CORBIN J

From Year=-1959 To Year-2003

Daily Extremes |Monthly Extremes | .p Mi Temp

|__ __- M 19 1 1 EEIZI
dyyy ddlyyyy II # # #

or F or II F 1 F DyDasasDays

| Juneund] J[H g ii5||0/17| S3H|6 . | i B z
I Jauary IB[43.9 3.833. 31/2002 z 19/19941 7 41.5 723. ** .04. 2.80.

| Februars4. 26.3 3. -~ 262000 118| 05/19961 447 01I 26.6 *28 12 .

March 56.1 N33.9| 45031/1998 J|j 11/19603 51. 100|z 34.0 "'0. 0. 1.50.

A Octbe 66. 4.9 4. 27/19860 20 0/1965| 60.71 j3j 50.3 6 .50. 42 .

May 75.1 52.1 63. 31/199127 131/1966| 68.6 9158. 267S 1. 00 .20.

Jue 82.9 F61.0 71.~9 3/99960/97953918. 2510. . .

|August 85. 75. 21/i| 19830| 43 29/198605| S879. 10 740.2 92 8.6 0. 0. 0.

DInetembr 793 72 68.3 03/198231 24/196325| 74.2 98 64.2 7 0. 0.0.

|~vme 58.6n |i36.2 4.021974051 25/ 197001| 54.1|i 0 l4.7| 76 .0 .02.Anul6-6.6 7155. 6 r -19802 -119625 5879 4. 4 2. 0.0.

Witr46.2F26.0 F36.-11 87 0026-119025 4. 0 076 001. 77[i

S ri 66.01 43.0 5-4.5 19961051 1601 81105. 117051.

|Summer 851 63.6 7.4 19830821 36 19770608| 77.6 102 71.6 3i24. 0.0|

Fall 68.9 4.1 57. 19800903 11l 19701125| 60.7| 85 513.3 63.1 0.015.

Table updated on Dec 9,
For monthly and annual means, thresholds, and sums:

Months with 5 or more missing days are not considered
Years with 1 or more missing months are not considered

Seasons are climatological not calendar seasons
Winter = Dec., Jan., and Feb. Spring = Mar., Apr., and May

Summer = Jun., Jul., and Aug. Fall = Sep., Oct., and Nov.

Southeast Regional Climate Center, sercc@dnr.state.sc.us

http://cirrus.dnr.state.sc.us/cgi-bin/sercc/cliGCStT.pl?va2009 01/08/2004
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CORBIN, VIRGINIA
Period of Record General Climate Sunmary - Precipitation

ragc I 01 1

Station:(442009) CORBIN
From Year= 1959 To Year=2003

Precipitation I Total Snowfall-|

Rien [i~igh n1a [erIIDay Max. |I I[ 1 1 2 ii
or # as#as#ay Dy n n

3 9 Jna 0.-26 2.69 26/1978|| 10| 2 21.3
- 3s 9 12 ~l r--s .6 2 6 9

I February II 3ALB
IMarch .04 9[

| April 3.1 7

May 38 7[
June 3I I[

July 41 [[

August 368.5[

Setembe3.66 1I.44[

| October 4 9[

November r32 [
1December11 3.3911 7.4Flr

-

-

-

:I1 .3[
n[

6~ 01O.4621[
72 .21[

79EE1
1 Fo-.o1[

99Fo.24[

77 O 7
E2[E -
69 o--r

U0 13.131[

876 F3.351[

8 5 F2.-7-7 [
99F2.801[

870 7.4-5 [
931 F394[

91, 5.-381[

67 .651[

13.07[

815 39.73

651.91

r-

05119981[
29/1984 [
17/1987 [
0211989 [
2211972 [
13/1972 [
20/1969 [
16/19991[

01/1979 [
28/1993 [
25119861r

_

_

i[
1[
IEI10 [

11[

:ioi
79 1

-1

RF

-

71 El 1

61 31 1

71 2r [
61 31 F1
71 F1 l

51 21 F1
51 21 F1
51 21 F1

-61 20 El

=
-

-
-

-

[26- L
[2.3

[ ~o

[ ~o

[ .4

27 27
5-173
0 r 7

0 -01 --
=-1 7

0-01 7

:rlir00

103

771

591

591

591

579

579

779

871

879

,_

=

r- =
-

-

r r- =

FAlnnual 4. .0R 30.45 ] 817.45 19720622 117 [ 73I 29i 1115

| W inter 9.8 1 .3 4. 6 .1 19980205| 29| 12.6 43.1 96E

S ring 10.98 1815 93.13.35 19840329|| 32|| 21||11 Z8532335
|Summer 11.46 20.27 515 .5 97206227 301 87 I 1 0.059

|Fall 10.37 7.3 1.84 .6 19990916| 261 7.41 87 3 21
Table updated on Dec 9,

For monthly and annual means, thresholds, and sums:
Months with 5 or more missing days are not considered
Years with I or more missing months are not considered

Seasons are climatological not calendar seasons
Winter = Dec., Jan., and Feb. Spring = Mar., Apr., and May
Summer = Jun., Jul., and Aug. Fall = Sep., Oct., and Nov.

Southeast Regional Climate Center, sercc@cirruwsdnr.state.sc.us

http://cirrus.dnr.state.sc.us/cgi-bin/sercc/ciGCStP.pl?va2009 01/08/2004



CORBIN, VIRGINIA
Monthly Total Snowfall (Inches)

(442009)

File last updated on Dec 9,
*** Note *** Provisional Data *** After Year/Month 200307

a = 1 day missing, b = 2 days missing, c = 3 days, ..etc..,
z =26 or more days missing, A = Accumulations present

Long-term means based on columns; thus, the monthly row may not
sum (or average) to the long-term annual value.

MAXIMUM ALLOWABLE NUMBER OF MISSING DAYS: 5
Individual Months not used for annual or monthly statistics if more than 5 days are missing.
Individual Years not used for annual statistics if any month in that year has more than 5 days

missing.

YEAR(S) JUL AUG SEP OCT NOV
1958-59 0.00z 0.00z 0.00z 0.00z 0.00z
1959-60 0.00
1960-61 0.00
1961-62 0.00
1962-63 0.00
1963-64 0.00
1964-65 0.00
1965-66 0.00
1966-67 0.00
1967-68 0.00
1968-69 0.00
1969-70 0.00
1970-71 0.00
1971-72 0.00
1972-73 0.00
1973-74 0.00
1974-75 0.00
1975-76 0.00
1976-77 0.00
1977-78 0.00
1978-79 0.00
1979-80 0.00
1980-81 0.00
1981-82 0.00
1982-83 0.00
1983-84 0.00
1984-85 0.00
1985-86 0.00
1986-87 0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 1.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00

0.00
0.00
1.50
2.50
0.00
0.00
0.00
0.00
2.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.50
0.00
0.00
0.00
0.00
0.10
0.00
0.50
0.00
0.00
0.00

DEC
0.00z
0.00
7.10
2.20

14.80
3.00
0.90
0.00

13.20
8.30
0.00
4.90
0.00
0.00
0.00
9.40
0.50
0.00
3.00
0.10
0.00
0.00
0.00
4.00
5.50
0.00.
0.00
0.50
0.00

JAN FEB
3.20 0.00
1.70 5.30

10.10 11.90
6.60 5.80
0.00 0.00
6.70 12.50

12.10 2.50
11.10a 8.30

1.80
1.70
0.00
7.50
6.70
0.00
3.50
0.00
4.50
0.10

10.30
8.70
4.50

11.50
3.20
9.50
0.00
6.50
6.60
2.70

21.30

MAR APR MAY JUN ANN

13.90
0.00
0.00
0.90
0.50
8.10a
1.00
2.00
6.50
0.80
0.00
3.70

24.20
5.60
0.00

11.70
18.70

1.50
0.00
4.90
5.50

0.00
23.30

1.00
19.00
0.00
6.50
1.50
0.20
0.00
4.30
6.00
0.00
7.50
0.00
0.00
0.00
1.60
1.00
0.00
9.50
0.50

11.50
1.00
0.00
0.00
0.00
0.00
0.00
0.50

0.40
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
3.50
0.00
0.00a
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.50
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00 3.60
0.00 30.30
0.00 30.10
0.00 35.10
0.00 17.30
0.00 28.70
0.00 17.00
0.00 19.60
0.00 28.90
0.00 16.30
0.00 6.00
0.00 13.30
0.00 18.20
0.00 8.10
0.00 4.50
0.00 11.40
0.00 13.10
0.00 1.90
0.00 15.80
0.00 22.00
0.00 29.20
0.00 29.60
0.00 4.20
0.00 25.80
0.00 24.20
0.00 8.50
0.00 6.60
0.00 8.10
0.00 27.30



YEAR(S) JUL
1987-88 0.00
1988-89 0.00
1989-90 0.00
1990-91 0.00
1991-92 0.00
1992-93 0.00
1993-94 0.00
1994-95 0.00
1995-96 0.00
1996-97 0.00
1997-98 0.00
1998-99 0.00
1999-00 0.00
2000-01 0.00
2001-02 0.00
2002-03 0.00

AUG SEP OCr NOV
0.00 0.00 0.00 7.40
0.00 0.00 0.00 0.00
0.00 0.00 0.00 3.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 1.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00

DEC
0.00
1.80

15.00
0.00a
0.00
0.50
5.40
0.00
1.50
0.40
1.50d
0.00c
0.00
2.00
0.00
3.00a

JAN FEB MAR APR MAY JUN ANN
12.00 0.00
0.00 2.50
1.00 0.00
2.00 0.00
0.00 2.50
0.00 5.60
4.30 1.80b
4.30a 3.60

18.20 23.40
3.80 4.00
0.00a 0.00
0.00a 0.00a

10.80a 0.40
0.00a 2.00a
6.00 0.00
2.50c 26.00

0.70 0.00
0.00 0.00
1.50 2.00
0.00 0.00
0.00 0.00
7.20 a 0.00
1.50 0.00
0.00 0.00
4.70 0.00b
0.00 0.00
0.00 0.00
5.00a 0.00
0.00 0.00
0.00a 0.00
0.00 0.00
0.00 0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00 20.10
0.00 4.30
0.00 22.50
0.00 2.00
0.00 2.50
0.00 13.30
0.00 13.00
0.00 7.90
0.00 47.80
0.00 9.20
0.00 1.50
0.00 5.00
0.00 11.20
0.00 4.00
0.00 6.00
0.00 31.50

MEAN 0.00
S.D. 0.00

SKEW 0.00
MAX 0.00
MN 0.00

NO YRS 44

0.00
0.00
0.00
0.00
0.00

44

Period of Record Statistics
0.00 0.02 0.47 2.47 5.04 5.06
0.00 0.15 1.31 4.04 5.09 6.86
0.00 6.40 3.82 1.93 1.15 1.74
0.00 1.00 7.40 15.00 21.30 26.00
0.00 0.00 0.00 0.00 0.00 0.00

44 44 44 44 45 45

2.57 0.14
4.99 0.60
2.65 4.75

23.30 3.50
0.00 0.00

45 45

0.00
0.00
0.00
0.00
0.00

45

0.00 15.98
0.00 11.03
0.00 0.65
0.00 47.80
0.00 1.50

45 44



CORBIN, VIRGINIA
Period of Record Daily Climate Summary

Daily Records for station 442009 CORBIN state: va

For temperature and precipitation, multi-day accumulations
are not considered either for records or averages.

The year given is the year of latest occurrence.

Period requested -- Begin : 1/ 1/1890 -- End : 7/31/2003
Period used -- Begin : 1/ 1/1959 -- End : 7/31/2003

Cooling degree threshold = 65.00 Heating degree threshold = 65.00
AVG Multi-year unsmoothed average of the indicated quantity
HI Highest value of indicated quantity for this day of year
LO Lowest value of indicated quantity for this day of year
YR Latest year of occurrence of the extreme value
NO Numberfbf years with data for this day of year.

Units: English (inches and degrees F)

I---Maximum Temperature--- I--- Minimum Temperature--- I----Precipitation---I-------Snowfall----- ------Snowdepth----- j--Heat-- I--Cool--
MO DY AVG NO HI YR LO YR AVG NO HI YR LO YR AVG NO HIGH YR AVG NO HIGH YR AVG NO HIGH YR HDD NO CDD NO

1 1 45 45 71 1966 24 1963 26 45 56 1973 8 1984 0.181 45 2.00 1976 0.19 45 6.5 1971 0.5 44 7. 1971 29.6 45 0.0 45
1 2 44 45 69 1973 28 1968 26 45 50 1979 7 1968 0.096 45 1.09 1987 0.07 45 3.3 1962 0.5 44 7. 1971 30.0 45 0.0 45
1 3 45 45 68 2000 28 1968 25 45 53 2000 9 2001 0.125 45 1.33 1999 0.09 45 4.0 2002 0.4 44 5. 1971 29.8 45 0.0 45
1 4 45 45 71 2000 24 1979 26 45 61 2000 7 1979 0.110 45 1.00 1992 0.03 45 1.5 1988 0.3 44 5. 1971 29.6 45 0.0 45
1 5 45 45 74 1997 18 1981 24 45 50 1997 2 1981 0.102 45 0.85 1971 0.14 45 6.0 1980 0.3 44 6. 1980 30.7 45 0.0 45
1 6 43 45 69 1998 23 1959 23 45 46 1997 0 1959 0.084 45 1.17 1966 0.15 45 3.0 1980 0.4 43 9. 1980 32.4 45 0.0 45
1 7 43 45 66 1998 24 1988 26 45 58 1998 6 1988 0.149 45 1.23 1995 0.38 44 8.0 1996 0.7 43 8. 1996 30.4 45 0.0 45
1 8 44 45 70 1998 21 1988 25 45 63 1998 -4 1968 0.111 45 0.78 1996 0.34 45 8.0 1988 0.8 43 11. 1996 30.5 45 0.0 45
1 9 42 45 70 1998 15 1970 23 45 60 1998 -3 1968 0.154 45 1.89 1978 0.18 44 3.5 1973 0.8 42 9. 1996 33.1 45 0.0 45
1 10 42 45 65 2003 13 1970 23 45 41 2000 -2 1970 0.088 45 0.90 1965 0.12 45 3.0 1962 0.7 44 9. 1996 33.2 45 0.0 45
1 11 42 45 64 1975 10 1982 23 45 50 1972 0 1962 0.076 45 1.22 1984 0.08 45 1.0 1997 0.6 44 8. 1996 33.2 45 0.0 45
1 12 42 45 73 1975 19 1982 21 45 48 1963 2 1981 0.094 45 1.36 1991 0.11 45 4.5 1996 0.6 44 12. 1996 33.4 45 0.0 45
1 13 42 45 66 1995 21 1981 23 45 47 1999 -2 1981 0.069 45 1.12 1964 0.24 45 4.8 1964 0.8 44 11. 1996 32.7 45 0.0 45
1 14 44 45 71 1995 23 1964 23 45 52 1995 10 1962 0.130 45 1.66 1968 0.14 45 4.0 1982 0.8 44 10. 1996 31.7 45 0.0 45
1 15 43 45 72 1995 24 1988 23 45 59 1995 -2 1964 0.097 45 0.72 1980 0.12 43 3.0 1982 0.8 43 9. 1996 32.3 45 0.0 45
1 16 43 45 69 1959 17 1994 22 45 51 1995 -4 1994 0.085 45 1.01 1995 0.06 45 2.1 1965 0.7 43 6. 1996 32.4 45 0.0 45
1 17 43 45 65 1990 16 1972 20 45 44 1974 -7 1982 0.051 44 0.93 1965 0.34 45 5.6 1965 0.9 43 8. 1965 33.8 45 0.0 45
1 18 43 45 71 1990 18 1977 23 45 43 1999 -4 1982 0.090 44 1.14 1978 0.03 45 1.0 1984 0.6 42 6. 1965 31.9 45 0.0 45
1 19 43 45 70 1990 21 1994 23 45 51 1986 -8 1994 0.122 44 0.98 1980 0.12 45 4.0 1984 0.5 42 5. 1965 32.3 45 0.0 45
1 20 42 45 66 1996 10 1994 22 45 40 1995 -6 1994 0.220 45 1.69 1988 0.35 45 4.6 1961 0.7 43 5. 1965 33.1 45 0.0 45



I---Maximum Temperature---I---Minimum Temperature---I----Precipitation---I-------Snowfall-----I------Snowdepth-----I--Heat--I--Cool--
MO DY AVG NO HI YR

1 21
1 22
1 23
1 24
1 25
1 26
1 27
1 28
1 29
1 30
1 31
2 1
2 2
2 3
2 4
2 5
2 6
2 7
2 8
2 9
2 10
2 11
2 12
2 13
2 14
2 15
2 16
2 17
2 18
2 19
2 20
2 21
2 22
2 23
2 24
2 25
2 26
2 27
2 28
2 29
3 1
3 2
3 3
3 4
3 5
3 6
3 .7
3 8
3 9
3 10
3 11
3 12
3 13
3 14

42 45 62 1959
42 45 71 1959
44 45 70 1986
47 45 74 1999
47 45 74 1967
46 45 75 1967
46 45 72 1967
45 45 73 1974
44 45 71 1999
45 45 77 2002
46 45 81 2002
44 45 68 2002
46 45 79 2002
45 45 72 1990
44 45 68 1991
44 45 70 1991
44 45 75 1991
44 45 66 1965
43 45 61 1965
43 45 73 1965
44 45 70 2001
46 45 71 1959
48 45 68 1999
44 45 76 1999
44 45 69 1976
48 45 75 1990
49 45 80 1989
47 45 75 1976
46 45 78 1976
48 45 74 1976
51 45 75 1961
51 45 72 1994
51 45 74 1997
52 45 71 1991
50 45 75 1985
52 45 79 1985
50 45 81 2000
48 45 76 1977
50 45 75 1997
53 11 75 1976
51 45 78 1976
52 45 78 1976
54 45 78 1972
50 45 75 1974
53 45 82 1983
56 45 82 1961
54 45 81 1961
54 45 80 1974
54 45 85 2000
54 45 81 2000
53 45 78 2000
53 45 79 1967
56 45 84 1990
56 45 86 1990

LO YRi

12 1985
17 1985
23 1961
20 2003
24 1963
19 1987
15 1961
24 1971
23 1966
14 1966
17 1966
27 1971
24 1971
18 1961
20 1996
16 1996
23 1996
25 1978
25 1967
27 1974
23 1979
28 1973
23 1979
26 1981
23 1979
26 1979
30 1963
19 2003
20 1979
21 1979
29 1993
30 1972
28 1968
25 1963
32 1999
29 1967
26 1967
20 1963
30 2003
30 1980
31 1980
16 1980
23 1980
27 1960
30 1960
29 1960
34 1960
25 1989
28 1996
31 1996
33 1960
34 1960
37 1960
35 1993

kVG NO HI YR LO YR AVG

22 45 39 1959
22 45 51 1959
24 45 47 1973
26 45 54 1999
26 45 48 1972
25 45 50 1967
24 45 51 1967
22 45 39 2002
23 45 42 1974
25 45 55 2002
25 45 47 2002
24 45 51 1988
26 44 58 1988
25 45 48 1970
24 45 42 1990
23 45 38 1986
24 45 50 1991
24 45 47 1991
24 45 50 1965
23 45 46 1965
24 45 54 2001
25 45 54 1960
25 45 46 1965
24 45 47 1984
25 45 47 1984
27 45 48 1984
28 45 52 1967
27 44 52 1976
27 45 56 1976
29 45 53 1981
29 45 53 1981
28 45 50 2002
29 45 46 1981
30 45 50 1985
30 45 55 1975
30 45 55 1985
28 45 46 1976
27 45 52 1977
29 45 53 1997
28 11 41 1972
29 45 51 1972
30 45 51 1972
32 45 48 1991
32 45 50 1988
33 45 63 1974
34 45 59 1961
32 45 58 1961
31 45 49 1995
32 45 59 2000
32 45 53 1964
31 45 61 1986
31 45 52 1990
33 45 61 1990
34 45 52 1990

-6 1985 0.109
-6 1984 0.050
-4 1970 0.120
2 1987 0.118
3 1963 0.102
2 1961 0.157
-3 1987 0.115
-5 1987 0.110
0 1961 0.078
4 1961 0.031
2 1965 0.059
0 1965 0.038
-2 1971 0.118
0 1965 0.119
1 1965 0.131

-11 1996 0.142
-6 1996 0.071
3 1996 0.127
3 1967 0.132
4 1995 0.103
-4 1979 0.088
1 1979 0.116
5 1968 0.158
7 1979 0.121
4 1979 0.110
14 1979 0.065
7 1963 0.126
6 1979 0.105

-1 1979 0.127
7 1979 0.176
10 1979 0.024
9 1968 0.073
0 1968 0.104
3 1963 0.203
15 1963 0.158
10 1967 0.118
9 1990 0.138
10 1963 0.053
14 1963 0.070
16 1980 0.044
10 1980 0.095
12 1980 0.097
12 1980 0.176
13 1996 0.125
11 2002 0.110
15 1960 0.145
11 1960 0.131
12 1986 0.052
10 1996 0.146
14 1984 0.094
6 1960 0.072

15 1960 0.106
16 1998 0.100
14 1960 0.157

NO HIGH YR

45 1.66 1979
45 0.62 1993
45 1.10 1966
45 1.41 1998
45 0.68 1999
45 2.69 1978
45 2.10 1976
45 1.73 1998
45 1.33 1998
44 0.38 1965
45 1.04 2000
45 0.70 1985
45 0.98 1985
45 1.00 1973
45 1.19 1998
45 3.13 1998
45 1.02 1960
45 0.88 1967
45 1.57 1971
45 1.01 1969
45 1.45 1970
45 1.67 1994
45 1.30 1983
45 0.91 1972
45 1.35 1971
45 0.59 2003
45 1.35 1964
45 1.10 2003
45 1.33 1998
45 1.58 1972
45 0.33 1981
45 1.00 1981
45 1.16 2003
45 2.37 1971
45 1.63 1998
44 2.07 1979
45 1.61 1979
45 0.51 1962
45 0.90 1982
11 0.29 1964
45 1.09 1966
45 1.00 1980
45 2.15 1994
45 1.83 1993
45 1.50 1965
45 1.70 1962
45 1.38 1989
45 0.62 1982
45 2.12 1995
45 0.76 1994
45 0.83 1968
45 2.08 1963
45 1.07 1968
45 1.63 1993

AVG NO HIGH YR

0.19
0.08
0.23
0.00
0.12
0.37
0.35
0.04
0.05
0.12
0.20
0.00
0.43
0.21
0.14
0.14
0.05
0.42
0.18
0.25
0.12
0.27
0.35
0.21
0.16
0.10
0.14
0.42
0.21
0.28
0.00
0.04
0.00
0.14
0.07
0.16
0.04
0.16
0.26
0.48
0.12
0.33
0.29
0.07
0.00
0.34
0.18
0.07
0.04
0.29
0.01
0.00
0.18
0.00

44
45
45
44
45
45
45
45
44
44
44
45
45
44
45
45
45
45
45
45
45
45
44
44
45
45
45
45
45
44
45
45
45
45
45
44
45
45
45
11
45
45
45
45
44
45
45
45
45
45
45
45
45
44

4.0 1975
3.0 1987
8.0 1987
0.2 1968
5.0 2000
9.0 1987
9.1 1966
1.5 1979
2.0 1995
3.8 1965
2.8 1985
0.0 2003
9.1 1996
7.0 1996
3.3 1995
5.0 1975
0.7 1983
6.0 2003
3.8 1964
4.0 1961
2.8 1980
5.0 1983

10.0 1983
4.5 1979
5.0 1960
2.5 1965
3.8 2003
9.2 2003
5.5 1967
12.0 1979
0.0 2003
2.0 1993
0.0 2003
4.5 1987
1.7 1966
5.0 1966
1.6 1993
3.0 2003
8.5 1982
3.5 1964
4.3 1968
9.5 1980
8.0 1960
1.5 1978
0.0 2003

15.0 1962
4.0 1969
2.2 1996
2.0 1978
5.0 1999
0.5 1979
0.0 2003
7.0 1993
0.0 2003

AVG NO HIGH YR HDD

0.7 42 4. 1978 33.0
0.6 42 5. 1961 33.4
0.7 43 10. 1987 31.2
0.5 43 8. 1987 28.7
0.5 44 7. 1987 28.6
0.8 44 16. 1987 29.8
1.1 44 15. 1987 30.3
1.0 44 13. 1987 31.4
0.8 43 12. 1987 31.5
0.7 43 11. 1987 30.2
1.1 44 13. 1966 29.9
0.8 44 12. 1966 31.0
1.0 44 13. 1966 29.8
1.0 44 12. 1966 29.9
0.8 44 11. 1966 31.7
0.8 44 10. 1966 31.4
0.7 44 10. 1966 31.2
1.0 44 9. 1966 31.2
1.0 44 10. 1961 31.9
1.0 43 14. 1961 32.0
0.9 44 12. 1961 31.2
0.9 44 10. 1961 29.6
1.0 45 15. 1983 29.0
1.0 43 12. 1983 31.5
0.9 43 10. 1983 30.8
0.8 43 9. 1961 27.7
0.7 44 9. 1961 27.2
0.8 45 13. 2003 28.6
0.8 45 13. 2003 28.5
0.9 45 16. 1979 26.7
0.7 44 14. 1979 25.1
0.4 43 13. 1979 25.8
0.2 44 10. 1979 25.2
0.3 45 6. 1979 24.4
0.2 44 4. 1979 24.9
0.2 43 4. 1966 24.6
0.0 44 1. 1966 26.3
0.2 45 4. 1993 27.6
0.4 45 8. 1982 25.6
0.5 11 4. 1964 24.5
0.3 44 5. 2003 25.0
0.6 44 10. 1980 24.1
0.6 44 8. 1980 22.5
0.4 44 8. 1960 24.3
0.3 44 7. 1960 22.7
0.6 45 15. 1962 20.5
0.6 45 15. 1962 22.4
0.5 45 10. 1962 22.8
0.4 45 8. 1962 22.4
0.6 44 9. 1960 22.4
0.4 44 7. 1960 23.6
0.2 43 7. 1960 23.1
0.3 43 7. 1993 21.1
0.2 44 5. 1960 20.7

NO CDD NO

45 0.0 45
45 0.0 45
45 0.0 45
45 0.0 45
45 0.0 45
45 0.0 45
45 0.0 45
45 0.0 45
45 0.0 45
45 0.0 45
45 0.0 45
45 0.0 45
44 0.0 44
45 0.0 45
45 0.0 45
45 0.0 45
45 0.0 45
45 0.0 45
45 0.0 45
45 0.0 45
45 0.0 45
45 0.0 45
45 0.0 45
45 0.0 45
45 0.0 45
45 0.0 45
45 0.0 45
44 0.0 44
45 0.0 45
45 0.0 45
45 0.0 45
45 0.0 45
45 0.0 45
45 0.0 45
45 0.0 45
45 0.0 45
45 0.0 45
45 0.0 45
45 0.0 45
11 0.0 11
45 0.0 45
45 0.0 45
45 0.0 45
45 0.0 45
45 0.1 45
45 0.1 45
45 0.1 45
45 0.0 45
45 0.2 45
45 0.0 45
45 0.0 45
45 0.0 45
45 0.2 45
45 0.1 45



--- Maximum Temperature--- ---Minimum Temperature--- ----Precipitation--- -------Snowfall-----I
MO DY AVG NO HI YR LO YR AVG NO HI YR LO YR AVG NO HIGH YR AVG NO HIGH YR

3 15 56 45 86 1990 30 1993 34 45 58 1990 9 1993 0.104 45 1.65 1999 0.00 44 0.0 2003
3 16 57 45 82 2002 37 1993 35 45 63 2002 17 1979 0.042 45 0.29 2001 0.01 45 0.5 1987
3 17 56 45 80 1990 34 1960 34 45 63 1990 15 1970 0.212 45 1.50 1975 0.18 45 8.0 1960
3 18 56 45 79 1999 35 1967 33 45 56 1999 16 1967 0.132 45 1.45 1990 0.00 45 0.0 2003
3 19 55 45 81 1989 32 1993 33 45 49 1983 10 1967 0.126 45 1.20 1998 0.02 45 1.0 1981
3 20 56 45 75 1978 38 1997 34 45 49 1986 22 1993 0.200 45 2.48 1975 0.04 45 1.5 1990
3 21 55 45 78 1976 32 1965 35 45 54 1976 13 1965 0.226 45 1.92 2001 0.04 45 1.2 1965
3 22 56 45 83 1968 36 1986 34 45 48 1972 16 1986 0.154 45 1.35 1999 0.03 .45 1.0 1961
3 23 55 45 86 1968 38 1961 32 45 54 1968 20 2002 0.062 45 0.72 1961 0.00 45 0.0 2003
3 24 58 45 83 1966 42 1985 35 45 53 1979 21 1992 0.097 45 1.62 1979 0.00 45 0.0 2003
3 25 60 45 81 1994 37 1983 35 45 55 1988 20 1971 0.128 45 1.38 1969 0.00 45 0.0 2003
3 26 59 45 81 1959 38 1974 36 45 57 2000 21 1974 0.163 45 1.69 1984 0.10 45 4.5 1971
3 27 60 45 81 2003 31 1971 36 45 54 1998 18 2001 0.152 45 1.25 1992 0.09 45 3.0 1971
3 28 61 45 88 1998 42 2001 36 45 68 1998 19 2001 0.146 45 1.79 1994 0.00 45 0.0 2003
3 29 63 45 86 1989 37 1996 40 45 67 1989 18 1966 0.181 45 3.35 1984 0.00 45 0.0 2003
3 30 65 45 89 1998 42 1996 42 45 67 1998 22 1959 0.154 45 1.13 1991 0.14 45 6.5 1964
3 31 62 45 90 1998 37 2003 41 45 64 1998 16 1964 0.129 45 0.85 2003 0.00 45 0.0 2003
4 1 61 45 85 1998 42 1964 39 45 68 1998 20 1965 0.140 45 1.52 1976 0.00 45 0.0 2003
4 2 64 45 85 1978 41 1964 40 45 56 1998 24 1989 0.108 45 1.02 1996 0.00 45 0.0 2003
4 3 67 44 87 1967 48 1992 40 45 61 1967 24 1992 0.098 45 1.16 1983 0.00 45 0.0 2003
4 4 66 45 90 1963 47 1962 42 45 65 1963 23 1992 0.107 45 0.90 1998 0.00 45 0.0 2003
4 5 64 45 85 1999 47 1998 40 45 65 1981 25 1964 0.143 45 1.58 1960 0.00 45 0.0 2003
4 6 62 45 81 1985 41 1987 39 45 60 1985 26 1975 0.079 45 0.78 1989 0.00 45 0.0 2003
4 7 60 45 80 2000 38 1971 39 45 60 1997 22 1977 0.148 45 1.63 1971 0.12 45 3.5 1971
4 8 64 45 86 1991 39 2003 39 45 61 1991 22 1990 0.107 45 1.19 1973 0.00 45 0.0 2003
4 9 65 45 87 1991 35 1972 40 45 65 1991 22 1977 0.129 45 1.25 2000 0.01 45 0.5 1982
4 10 63 45 91 2001 42 2003 39 45 62 1991 24 1985 0.142 45 1.53 1983 0.00 45 0.0 2003
4 11 63 45 80 1992 47 2003 39 45 55 1990 26 1960 0.046 45 0.66 1993 0.00 45 0.0 2003
4 12 64 45 86 1977 49 1973 40 45 61 1981 23 1989 0.016 45 0.19 1962 0.00 45 0.0 2003
4 13 66 45 88 1977 42 1959 41 45 57 1974 21 1990 0.130 45 1.04 1959 0.01 44 0.4 1959
4 14 65 45 88 1977 42 1966 41 45 63 2002 26 1975 0.077 45 1.04 1970 0.00 45 0.0 2003
4 15 67 45 89 1960 48 1991 44 45 65 2002 29 1995 0.096 45 1.13 1984 0.00 45 0.0 2003
4 16 67 45 88 1960 46 1975 44 45 65 1993 29 1981 0.160 45 2.09 1983 0.00 44 0.0 2003
4 17 69 45 90 2002 50 1962 44 45 64 1960 29 1962 0.162 45 2.77 1987 0.00 44 0.0 2003
4 18 70 45 93 2002 53 2001 46 45 65 2002 30 1990 0.093 45 0.85 1998 0.00 45 0.0 2003
4 19 70 45 92 1976 47 2000 45 45 63 1969 28 2001 0.056 45 0.94 1969 0.00 45 0.0 2003
4 20 69 45 92 1976 45 1988 46 45 69 1963 27 1988 0.101 45 0.85 1964 0.00 45 0.0 2003
4 21 70 45 92 1976 48 1962 45 45 59 2002 30 1983 0.034 45 0.57 1964 0.00 45 0.0 2003
4 22 70 45 88 1976 48 1964 47 45 64 1976 29 1975 0.130 45 1.00 1972 0.00 45 0.0 2003
4 23 70 45 93 1985 45 1984 46 45 65 2001 30 1989 0.078 45 1.48 1984 0.00 45 0.0 2003
4 24 71 45 93 1960 49 1997 45 45 64 2001 29 1989 0.101 45 1.58 1983 0.00 45 0.0 2003
4 25 70 45 92 1960 47 1995 45 45 65 1960 31 1969 0.101 45 1.28 1987 0.00 45 0.0 2003
4 26 69 45 93 1960 48 1987 45 45 65 1961 33 1964 0.111 45 0.97 1978 0.00 45 0.0 2003
4 27 70 45 94 1960 46 1978 46 45 64 1994 29 1976 0.132 45 1.43 1978 0.00 45 0.0 2003
4 28 69 45 90 1990 46 1966 46 45 63 1962 28 1976 0.106 45 1.17 1997 0.00 45 0.0 2003
4 29 70 45 88 1983 48 1966 45 45 68 1962 32 1992 0.080 45 1.00 2002 0.00 45 0.0 2003
4 30 70 45 91 1974 50 1966 47 45 63 1962 31 1977 0.077 45 0.91 1994 0.00 45 0.0 2003
5 1 72 45 90 1974 52 1964 48 45 66 1983 33 1971 0.054 45 0.38 1996 0.00 45 0.0 2003
5 2 73 45 90 1986 50 1963 48 45 66 1983 33 1960 0.160 45 2.80 1989 0.00 45 0.0 2003
5 3 73 45 87 2001 49 1995 48 45 68 1983 31 1963 0.072 45 0.72 1974 0.00 45 0.0 2003
5 4 73 45 91 1965 54 1970 47 45 62 1979 29 1986 0.106 45 1.68 1987 0.00 45 0.0 2003
5 5 71 45 90 2001 49 1987 46 45 59 1996 35 1973 0.154 45 2.07 1978 0.00 45 0.0 2003
5 6 73 45 86 2000 54 1978 49 45 60 2000 37 1987 0.090 45 1.19 1989 0.00 45 0.0 2003
5 7 75 45 90 1966 58 1984 49 45 65 2000 29 1968 0.095 45 1.78 1967 0.00 45 0.0 2003

-Snowdepth-----I--Heat--I--Cool--
AVG NO HIGH YR HDD NO CDD NO

0.2 44 4. 1960 20.6 45 0.2 45
0.2 44 4. 1960 19.8 45 0.3 45
0.3 44 10. 1960 20.6 45 0.1 45
0.1 44 6. 1960 20.3 45 0.0 45
0.1 44 4. 1960 21.2 45 0.0 45
0.0 44 2. 1990 20.2 45 0.0 45
0.0 44 1. 1988 20.0 45 0.0 45
0.0 44 0. 2003 20.0 45 0.0 45
0.0 44 0. 2003 21.8 45 0.2 45
0.0 44 0. 2003 19.1 45 0.0 45
0.0 44 0. 2003 18.0 45 0.0 45
0.1 45 5. 1971 17.7 45 0.1 45
0.2 45 7. 1971 17.3 45 0.0 45
0.0 45 0. 2003 17.0 45 0.3 45
0.0 45 0. 2003 14.5 45 0.6 45
0.2 45 7. 1964 12.9 45 1.0 45
0.0 45 2. 1964 14.5 45 0.7 45
0.0 45 0. 2003 15.8 45 0.4 45
0.0 45 0. 2003 13.4 45 0.1 45
0.0 45 0. 2003 12.1 44 0.5 44
0.0 45 0. 2003 11.5 45 0.5 45
0.0 45 0. 2003 13.4 45 0.2 45
0.0 45 0. 2003 14.9 45 0.1 45
0.1 45 4. 1971 16.1 45 0.1 45
0.0 45 0. 2003 14.0 45 0.3 45
0.0 45 1. 1982 13.3 45 0.6 45
0.0 45 0. 2003 14.7 45 0.7 45-
0.0 45 0. 2003 14.5 45 0.0 45
0.0 45 0. 2003 13.4 45 0.3 45
0.0 45 0. 2003 11.9 45 0.3 45
0.0 45 0. 2003 12.3 45 0.4 45
0.0 45 0. 2003 10.2 45 0.8 45
0.0 45 0. 2003 10.7 45 1.1 45
0.0 45 0. 2003 9.7 45 1.0 45
0.0 45 0. 2003 8.9 45 1.4 45
0.0 45 0. 2003 9.0 45 1.0 45
0.0 45 0. 2003 8.9 45 1.7 45
0.0 45 0. 2003 8.2 45 0.6 45
0.0 45 0. 2003 7.4 45 1.0 45
0.0 45 0. 2003 8.4 45 1.6 45
0.0 45 0. 2003 8.1 45 0.9 45
0.0 45 0. 2003 8.4 45 1.0 45
0.0 45 0. 2003 9.3 45 1.3 45
0.0 45 0. 2003 8.6 45 1.2 45
0.0 45 0. 2003 8.6 45 1.1 45
0.0 45 0. 2003 9.1 45 1.3 45
0.0 45 0. 2003 7.7 45 0.9 45
0.0 45 0. 2003 6.3 45 1.1 45
0.0 45 0. 2003 5.8 45 1.4 45
0.0 45 0. 2003 6.4 45 1.5 45
0.0 45 0. 2003 6.5 45 1.2 45
0.0 45 0. 2003 7.5 45 0.8 45
0.0 45 0. 2003 5.1 45 1.1 45
0.0 45 0. 2003 5.2 45 1.6 45



1---Maximum Temperature--- --- Minimum Temperature---I----Precipitation---I-------Snowfall----- ------ Snowdepth-----I--Heat--I--Cool--
MO DY AVG NO HI YR LO YR AVG NO HI YR LO YR AVG NO HIGH YR AVG NO HIGH YR AVG NO HIGH YR HDD NO CDD NO

5 8 73 45 92 1959 51 1992 50 45 64 2000 30 1974 0.100 45 0.77 1998 0.00 45 0.0 2003 0.0 45 0. 2003 5.7 45 2.0 45
5 9 74 45 92 2000 56 1992 50 45 69 1964 33 1976 0.152 45 2.30 1960 0.00 45 0.0 2003 0.0 45 0. 2003 5.1 45 1.9 45
5 10 74 45 94 1963 57 1966 50 45 67 2000 33 1983 0.083 45 0.52 1989 0.00 45 0.0 2003 0.0 45 0. 2003 5.5 45 2.0 45
5 11 75 45 94 1963 57 1966 51 45 69 1965 27 1966 0.037 45 0.65 1990 0.00 45 0.0 2003 0.0 45 0. 2003 4.4 45 2.2 45
5 12 76 45 89 2001 57 1989 52 45 66 1959 39 1986 0.084 45 2.07 1981 0.00 45 0.0 2003 0.0 45 0. 2003 3.4 45 2.5 45
5 13 76 45 91 2000 55 1960 52 45 68 1980 36 1996 0.165 45 1.51 1974 0.00 45 0.0 2003 0.0 45 0. 2003 4.0 45 3.0 45
5 14 75 45 95 2000 57 1967 51 45 64 1991 35 1996 0.101 45 0.52 1986 0.00 45 0.0 2003 0.0 45 0. 2003 4.1 45 1.7 45
5 15 73 45 88 1991 56 1968 51 45 64 1983 35 1984 0.092 45 0.90 1972 0.00 45 0.0 2003 0.0 45 0. 2003 4.9 45 1.4 45
5 16 75 45 93 1962 63 1989 51 45 66 1976 35 1973 0.192 45 1.40 1971 0.00 45 0.0 2003 0.0 45 0. 2003 3.9 45 1.9 45
5 17 75 45 93 1998 59 1989 52 45 68 1990 32 1984 0.113 45 1.55 1983 0.00 45 0.0 2003 0.0 45 0. 2003 3.9 45 2.3 45
5 18 76 45 91 1974 53 2003 54 45 67 1974 36 1973 0.202 45 1.71 1988 0.00 45 0.0 2003 0.0 45 0. 2003 3.0 45 2.5 45
5 19 76 45 92 1962 55 2003 55 45 69 2000 39 1976 0.122 45 1.55 1987 0.00 45 0.0 2003 0.0 45 0. 2003 3.0 45 3.2 45
5 20 77 45 95 1996 52 1981 55 45 68 1959 36 2002 0.159 45 2.05 1972 0.00 45 0.0 2003 0.0 45 0. 2003 3.0 45 4.1 45
5 21 77 45 96 1996 57 1994 54 45 68 1996 33 1992 0.142 45 1.84 1986 0.00 45 0.0 2003 0.0 45 0. 2003 3.2 45 3.5 45
522 76 45 92 1996 54 1967 53 45 69 1959 30 2002 0.163 45 1.73 1960 0.00 45 0.0 2003 0.0 45 0. 2003 3.4 45 2.3 45
5 23 77 45 90 1999 54 1990 55 45 71 1984 39 1971 0.125 45 1.35 1983 0.00 45 0.0 2003 0.0 45 0. 2003 2.6 45 3.2 45
524 77 45 91 1964 60 1985 55 45 67 1996 35 1963 0.061 45 0.52 1989 0.00 45 0.0 2003 0.0 45 0. 2003 2.6 45 3.6 45
5 25 78 45 90 1970 60 1985 55 45 66 1964 34 1967 0.088 45 0.69 1977 0.00 45 0.0 2003 0.0 45 0. 2003 1.9 45 3.5 45
5 26 77 45 92 1994 55 1973 56 45 68 1989 38 1988 0.183 45 2.20 2001 0.00 45 0.0 2003 0.0 45 0. 2003 2.4 45 3.3 45<
5 27 76 45 91 1991 54 1992 54 45 69 1989 39 1972 0.166 45 0.91 1961 0.00 45 0.0 2003 0.0 45 0. 2003 3.0 45 3.2 45
5 28 74 45 90 1991 52 1968 54 45 70 1991 35 1994 0.135 45 1.40 1960 0.00 45 0.0 2003 0.0 45 0. 2003 3.8 45 2.6 45
5 29 75 45 89 1991 56 1968 56 45 68 1959 37 1997 0.153 45 1.82 1990 0.00 45 0.0 2003 0.0 45 0. 2003 2.6 45 3.0 45
5 30 77 45 92 1991 57 1971 55 45 67 1959 40 1964 0.155 45 1.54 1982 0.00 45 0.0 2003 0.0 45 0. 2003 2.4 45 3.5 45
5 31 79 45 96 1991 61 1984 57 45 70 1991 41 1996 0.112 45 1.75 1992 0.00 45 0.0 2003 0.0 45 0. 2003 2.1 45 4.9 45
6 1 80 45 95 1991 62 1967 58 45 69 1979 39 1967 0.124 45 1.19 1975 0.00 45 0.0 2003 0.0 45 0. 2003 1.4 45 5.2 45
6 2 81 45 94 1991 65 1981 58 45 70 1969 40 1966 0.145 45 1.53 1997 0.00 45 0.0 2003 0.0 45 0. 2003 1.6 45 5.8 45
6 3 80 45 92 2000 58 1988 58 45 69 1980 45 1994 0.254 45 3.00 1963 0.00 45 0.0 2003 0.0 45 0. 2003 1.4 45 5.2 45-
6 4 78 45 89 1987 54 1997 56 45 69 1989 39 1988 0.221 45 2.50 1987 0.00 45 0.0 2003 0.0 45 0. 2003 1.9 45 3.9 45
6 5 78 45 91 2002 65 1992 56 45 69 2002 41 1990 0.098 45 0.91 2001 0.00 45 0.0 2003 0.0 45 0. 2003 1.3 45 3.6 45
6 6 81 45 94 2002 69 1998 58 45 71 1981 42 1976 0.092 45 1.39 1989 0.00 45 0.0 2003 0.0 45 0. 2003 0.8 45 5.3 45
6 7 82 45 92 1984 65 1997 60 45 72 1988 46 1991 0.076 45 0.98 1989 0.00 45 0.0 2003 0.0 45 0. 2003 0.5 45 6.2 45
6 8 81 45 97 1999 61 1997 60 45 75 1980 36 1977 0.049 45 0.55 1985 0.00 45 0.0 2003 0.0 45 0. 2003 1.1 45 6.6 45
6 9 83 45 98 1999 70 2003 60 45 72 1981 45 1980 0.110 45 1.01 1969 0.00 45 0.0 2003 0.0 45 0. 2003 0.4 45 7.1 45
6 10 83 44 98 1999 65 1988 60 44 73 1963 43 1988 0.067 45 0.64 1998 0.00 45 0.0 2003 0.0 45 0. 2003 0.6 44 7.0 44
6 11 83 45 98 1964 64 1998 60 45 71 1996 41 1972 0.032 45 0.75 1965 0.00 45 0.0 2003 0.0 45 0. 2003 1.0 45 7.2 45
6 12 83 45 96 2000 69 1998 61 45 72 1986 45 1979 0.114 45 1.04 1995 0.00 45 0.0 2003 0.0 45 0. 2003 0.6 45 7.2 45

U

6 13
6 14
6 15
6 16
6 17
6 18
6 19
6 20
6 21
6 22
6 23
6 24
6 25
6 26
6 27
6 28
6 29
6 30

84 45 95 2000
82 45 94 1984
83 45 94 1994
83 45 96 1994
83 45 97 1991
82 45 91 2000
83 45 95 1970
85 45 95 1994
84 45 96 1964
83 45 95 1988
84 45 99 1988
84 45 98 1988
85 45 94 1997
85 45 96 1997
85 45 97 1988
86 45 95 1980
85 45 98 1969
86 45 99 1959

70 1982 62
66 1962 60
71 1997 61
63 1965 62
58 1965 61
59 1965 60
68 1973 62
74 1979 63
72 1999 62
67 1999 63
71 1992 63
63 1972 63
68 1979 63
73 1979 63
70 1961 62
70 1961 63
62 1974 64
68 1983 64

45 72 1973 46 1992 0.165
45 73 1984 43 1978 0.144
45 73 1981 43 1978 0.090
45 73 1981 47 1961 0.096
45 73 1986 45 1964 0.146
45 71 1967 45 1965 0.088
45 71 1978 46 1965 0.092
45 74 1975 51 1979 0.096
45 70 1994 47 1968 0.236
45 72 1967 40 1992 0.341
45 74 1996 42 1992 0.063
45 72 1964 48 1993 0.112
45 73 1967 46 1979 0.045
45 76 1968 47 1979 0.133
45 73 1998 46 1979 0.136
45 74 1983 48 1970 0.090
45 75 1999 50 1981 0.105
45 74 2001 51 1989 0.102

45 1.65 1962
45 1.40 1960
45 1.54 1984
45 1.58 2000
45 2.00 2001
45 1.10 1991
45 1.19 1967
45 0.97 1978
45 2.89 1964
45 7.45 1972
45 0.50 1972
45 1.15 1998
45 0.81 1985
45 2.03 1975
45 1.39 1968
45 1.41 2000
45 1.09 1972
45 1.35 1984

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45

0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45

0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003

0.3
0.8
0.4
0.6
0.8
0.8
0.4
0.1
0.1
0.4
0.3
0.3
0.2
0.2
0.2
0.1
0.2
0.0

45 8.0
45 6.6
45 7.1
45 8.1
45 7.5
45 6.5
45 7.6
45 8.7
45 8.2
45 8.2
45 8.8
45 8.6
45 9.0
45 9.0
45 8.7
45 9.3
45 9.4
45 9.8

45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45



I---Maximum Tempe3Mature---I---Minimum Temperature---I----Precipitation---I-------Snowfall-----I------Snowdepth-----I--Heat--I--Cool--
LO YR AVG NO HI YR LO YR AVG NO HIGH YR AVG NO HIGH YR AVG NO HIGH YR HDD NO CDD NOMO DY AVG

7 1 87
7 2 85
7 3 86
7 4 86
7 5 85
7 6 86
7 7 86
7 8 87
7 9 88
7 10 88
7 11 87
7 12 86
7 13 86
7 14 86
7 15 87
7 16 87
7 17 88
7 18 89
7 19 89
7 20 89
7 21 88
7 22 88
723 87
7 24 87
7 25 87
7 26 86
7 27 86
7 28 87
7 29 88
7 30 85
7 31 85
8 1 87
8 2 87
8 3 88
8 4 88
8 5 87
8 6 86
8 7 85
8 8 86
8 9 87
8 10 87
8 11 86
8 12 86
8 13 85
8 14 85
8 15 86
8 16 86
8 17 87
8 18 87
8 19 85
8 20 84
8 21 84
8 22 83
8 23 84

NO HI YR

45 99 1959
45 97 1968
45 95 1980
45 97 1966
45 98 2002
45 99 1999
45 102 1977
45 99 1977
45 97 1993
45 97 2002
45 101 1988
45 98 1988
45 95 1992
45 96 1966
45 99 1993
45 97 1997
45 103 1988
45 101 1988
45 98 1997
45 98 1999
45 98 1980
45 99 1991
45 98 2002
45 99 1991
45 98 1999
45 97 1987
45 98 1987
45 96 1966
45 98 1999
45 98 1993
45 97 1999
44 101 1999
44 98 1980
44 100 1980
44 99 1980
44 98 2002
44 99 2002
44 99 1977
44 99 1977
44 99 1980
44 99 1980
44 100 1977
44 97 1999
44 98 2002
44 98 2002
44 99 2002
44 98 2002
44 98 1997
44 99 1997
44 96 2002
44 98 2002
44 104 1983
44 99 1959
44 101 1983

76 1983
70 1986
75 2003
67 1962
74 1991
65 1972
73 1972
77 1983
70 1969
75 1969
72 1969
77 2000
71 1999
73 1975
75 1999
74 1966
71 1989
76 1989
78 2001
79 2000
75 1965
73 1984
72 1996
75 1997
68 1997
72 1964
71 2000
73 1991
74 1984
66 1972
67 1972
73 1989
75 1985
77 1976
74 1962
74 1964
73 1966
69 1993
76 1995
76 1995
69 1990
71 1989
69 1989
64 1979
70 1996
73 1992
66 1992
68 1992
70 1992
72 1989
73 1997
68 1990
68 1990
71 1990

64 45 75 1969
64 45 73 1996
65 45 74 2002
64 45 74 1999
64 45 76 2002
64 45 77 1999
63 45 72 1999
64 45 72 1994
65 45 74 1994
66 45 76 2000
65 45 75 1989
64 45 74 1984
65 45 75 1992
66 45 72 1995
65 45 76 1992
66 45 75 1984
66 45 79 1980
66 45 73 1982
67 45 72 1988
67 45 75 1981
66 45 73 1999
66 45 74 2003
67 45 75 1959
66 45 75 1999
67 45 75 2001
67 45 74 2001
66 45 73 1973
66 45 75 1966
66 45 76 2002
65 45 74 2002
65 45 75 1976
66 44 79 1999
65 44 74 1979
66 44 74 1980
66 44 77 1967
66 44 73 1987
65 44 73 2002
65 44 74 1968
65 44 71 1981
66 44 74 2000
66 44 75 1987
65 44 74 1961
64 44 75 1980
64 44 73 1997
65 44 75 2002
64 44 73 2002
65 44 73 1997
66 44 75 2002
65 44 74 1969
64 44 72 1968
63 44 72 2002
63 44 77 1962
63 44 73 1959
64 44 74 1966

43 1988 0.117
48 1988 0.152
50 1977 0.112
50 1986 0.123
49 1971 0.125
46 1979 0.105
51 1979 0.112
51 1983 0.135
53 1961 0.064
48 1963 0.126
53 1961 0.118
48 2002 0.110
52 1978 0.280
54 2001 0.174
53 1987 0.126
53 1960 0.072
54 1987 0.072
56 1985 0.061
56 1985 0.039
57 2001 0.106
49 1966 0.151
53 2001 0.195
54 1977 0.113
52 1985 0.207
58 1990 0.095
52 1976 0.110
54 1975 0.194
48 1977 0.143
51 1977 0.143
53 1981 0.277
51 1966 0.125
57 1997 0.148
52 1992 0.066
52 1976 0.130
53 1976 0.093
53 1992 0.136
54 1994 0.143
50 1994 0.142
49 1989 0.045
48 1989 0.073
54 1972 0.101
50 1972 0.092
50 1968 0.143
49 1971 0.111
50 1964 0.157
49 1963 0.161
49 1972 0.022
48 1979 0.051
47 1981 0.167
54 1976 0.165
48 1998 0.242
47 1981 0.172
51 1969 0.127
50 1969 0.180

45 1.82 1979
45 2.19 1974
45 0.82 1970
45 1.38 1981
45 1.12 1973
45 1.10 1961
45 1.73 1995
45 1.42 1965
45 0.77 1998
45 3.37 1970
45 1.45 1982
45 1.01 1965
45 3.93 1972
45 3.13 1975
45 1.97 1966
45 0.82 1992
45 1.19 1976
45 0.79 1977
45 0.51 1984
45 1.42 2000
45 1.11 1983
45 2.31 1988
45 1.43 1969
45 2.72 1997
45 1.31 1995
45 1.16 1968
45 2.95 1974
45 1.12 1994
45 0.97 2000
45 2.50 2001
45 1.74 1989
44 1.65 1994
44 1.24 1965
44 2.30 1968
44 1.46 1964
44 1.36 1972
44 1.94 1982
44 2.11 1993
44 0.62 1968
44 0.65 1982
44 2.82 1990
44 2.05 1998
44 1.96 1982
44 1.81 1996
44 2.25 1978
44 1.18 1973
44 0.29 1992
44 1.31 1996
44 2.06 1994
44 4.35 1985
44 5.38 1969
44 2.60 1973
44 1.70 1973
44 4.27 1974

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44

0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002

0.1
0.1
0.0
0.0
0.2
0.2
0.0
0.0
0.0
0.1
0.0
0.1
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.1
0.2
0.0
0.0
0.0
0.0
0.0
0.0
0.1
0.0
0.1
0.0
0.1
0.1
0.2
0.2
0.1
0.2
0.1
0.1
0.0
0.2
0.1
0.0
0.1

45 10.2
45 9.4
45 10.4
45 9.7
45 9.7
45 9.5
45 9.2
45 9.9
45 11.2
45 12.3
45 10.8
45 9.9
45 10.0
45 11.0
45 11.0
45 11.5
45 11.6
45 12.2
45 12.7
45 12.8
45 12.2
45 12.1
45 11.6
45 11.4
45 11.6
45 11.0
45 11.1
45 11.3
45 11.8
45 10.1
45 10.1
44 11.3
44 10.9
44 11.5
44 11.4
44 11.1
44 10.1
44 10.0
44 9.9
44 11.2
44 11.1
44 10.6
44 9.8
44 9.4
44 9.6
44 10.1
44 10.3
44 11.0
44 10.8
44 9.1
44 8.5
44 8.2
44 7.9
44 8.7

45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45,-
45
45
45
45
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44



I---Maximum Temperature---I---blinimum Temperature---I----Precipitation--I------- snowfall ----- I------Snowdepth----- I--Heat--I--Cool--
NO HI YR LO YR AVG NO HIGH YR AVG NO HIGH YR AVG NO HIGH YR HDD NO CDD NOMO DY AVG NO HI YR

8 24 84
8 25 85
8 26 85
8 27 86
8 28 86
8 29 86
8 30 85
8 31 85
9 1 85
9 2 83
9 3 84

44 97 2002
44 98 1998
44 95 1998
44 96 1975
44 97 1987
44 96 1993
44 98 1980
44 96 1991
44 96 1991
44 99 1980
44 100 1980

9 4
9 5
9 6
9 7
9 8
9 9
9 10
9 11
9 12
9 13
9 14
9 15
9 16
9 17
9 18
9 19
9 20
9 21
9 22
9 23
9 24
9 25
9 26
9 27
9 28
9 29
9 30

10 1
10 2
10 3
10 4
10 5
10 6
10 7
10 8
10 9
10 10
10 11
10 12
10 13
10 14
10 15
10 16

84 44 97 1966
83 44 93 1985
82 44 95 1983
82 44 99 1983
83 44 97 1983
82 44 93 1985
83 44 94 1985
83 44 97 1983
82 44 99 1983
81 44 96 1983
80 44 93 1998
80 44 95 1980
79 44 96 1998
78 44 96 1991
78 44 98 1991
78 44 94 1991
78 44 92 1983
78 44 91 1983
77 44 93 1980
77 44 95 1970
75 44 95 1970
75 44 92 1970
74 44 93 1970
75 44 94 1986
76 44 94 1998
74 44 88 1998
73 44 87 1973
72 44 91 1986
73 44 92 1986
73 44 90 1986
73 44 88 1986
72 44 91 1986
72 44 90 1959
72 44 89 1997
70 44 85 1990
70 44 84 1959
72 44 85 1997
69 44 85 1997
70 44 85 1962
70 44 87 1962
71 44 83 2001
72 44 86 1975
71 44 87 1985

LO YR AVG

72 1967 63
76 1990 63
75 1987 62
76 1989 65
70 1971 65
69 1986 63
69 1986 63
70 1999 63
69 1975 63
70 1986 61
72 1986 62
71 1962 62
70 1997 62
66 2000 61
67 1974 59
66 1974 58
70 1986 59
72 1998 60
72 1969 58
66 1967 57
68 1965 57
56 1964 58
65 1975 58
57 1963 56
62 1963 57
62 1959 57
65 1961 57
65 1989 57
63 1969 58
63 1962 56
64 1999 54
55 1995 52
58 1995 52
56 2000 54
55 2000 54
57 1984 53
50 1984 52
57 1984 52
60 1993 51
54 1966 51
57 1974 51
51 1974 50
55 1996 50
56 1965 47
60 1964 47
56 1988 46
57 1996 48
59 1989 48
43 1979 47
55 1993 46
54 1987 46
52 1979 47
52 1959 45
59 1978 46

44 73 1968
44 71 1998
44 72 1961
44 72 1998
44 74 1998
44 72 1988
44 72 1998
44 74 1970
44 74 2000
44 74 1959
44 72 1979
44 72 1993
44 71 1983
44 74 1999
44 74 1998
44 72 1961
44 71 1985
44 70 2001
44 72 1962
44 70 1986
44 69 1987
44 72 1961
44 68 2002
44 71 1993
44 72 1991
44 72 1991
44 73 1991
44 68 1998
44 70 1983
44 70 1980
44 72 1980
44 72 1970
44 68 1977
44 68 1970
44 71 1970
44 69 1999
44 67 1974
44 72 1959
44 71 1959
44 68 1971
44 66 1971
44 70 1986
44 70 2002
44 66 1995
44 66 1995
44 66 1959
44 69 1959
44 68 1959
44 69 1959
44 63 2002
44 68 1983
44 63 1978
44 64 1970
44 62 1975

47 1987 0.083
50 1986 0.085
48 1977 0.093
53 1969.0.136
49 1969 0.223
43 1986 0.096
43 1986 0.037
46 1986 0.035
51 1968 0.090
44 1991 0.035
43 1967 0.059
49 1967 0.071
44 1997 0.105
48 1972 0.211
42 1988 0.123
43 1988 0.039
41 1986 0.042
47 1981 0.051
43 1976 0.125
38 1967 0.198
44 1992 0.195
39 1975 0.093
39 1985 0.167
42 2001 0.258
38 1986 0.172
35 1990 0.104
41 1959 0.092
39 1959 0.137
36 1962 0.115
35 1962 0.135
36 1983 0.130
31 1963 0.074
31 1963 0.115
39 2001 0.186
39 1991 0.186
36 1989 0.051
37 1978 0.140
34 1992 0.147
32 1993 0.210
34 1966 0.144
30 1974 0.201
25 1974 0.045
30 1968 0.119
29 1965 0.073
30 1991 0.078
29 1964 0.073
27 2001 0.165
34 1981 0.146
28 1964 0.062
29 1964 0.067
24 1988 0.033
24 1988 0.096
27 1987 0.132
32 1987 0.040

44 1.19 1967
44 1.22 1959
44 2.37 1985
44 2.33 1961
44 5.27 1971
44 3.02 2002
44 1.12 1988
44 0.38 1960
44 1.12 1975
44 0.55 1972
44 1.09 1962
44 1.88 1974
44 1.00 2000
44 3.55 1979
44 2.74 1974
44 0.39 1998
44 0.72 1993
44 0.50 1977
44 1.23 1970
44 4.54 1960
44 3.18 1989
44 0.93 1966
44 1.83 2000
44 4.65 1999
44 2.01 1965
44 1.67 1998
44 1.54 1993
44 2.37 1966
44 2.30 1966
44 2.08 1979
44 1.76 1994
44 1.58 1975
44 1.45 1991
44 3.02 1975
44 3.10 1985
44 0.52 1984
44 1.70 1963
44 1.22 1972
44 3.07 1979
44 1.53 1971
44 2.18 1976
44 0.58 1987
44 1.24 1995
44 1.13 1995
44 1.54 1972
44 2.26 1965
44 2.15 1996
44 2.46 1971
44 1.00 2002
44 1.00 2002
44 0.95 1990
44 2.25 1986
44 2.50 1995
44 0.58 1970

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.02
0.00
0.00
0.00
0.00
0.00

44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44

0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
1.0 1979
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002

0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44

0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002
0. 2002

0.1
0.0
0.1
0.0
0.2
0.5
0.7
0.4
0.0
0.4
0.3
0.3
0.6
0.6
1.2
0.6
0.5
0.4
0.7
1.2
1.1
1.6
1.6
1.8
2.3
1.8
1.9
1.6
1.3
2.2
3.0
4.7
4.2
4.0
3.2
3.0
4.0
4.6
4.8
4.8
4.5
5.2
6.5
6.9
6.6
8.2
7.0
6.2
8.3
7.5
8.0
7.1
7.7
7.5

44 8.7
44 8.6
44 8.5
44 9.8
44 10.7
44 9.9
44 9.4
44 9.2
44 8.4
44 7.4
44 8.0
44 7.8
44 7.4
44 7.1
44 6.1
44 5.9
44 5.5
44 6.6
44 6.1
44 5.3
44 4.9
44 5.5
44 5.5
44 4.4
44 4.3
44 3.8
44 4.3
44 3.7
44 4.3
44 3.7
44 3.0
44 3.2
44 2.4
44 2.6
44 2.5
44 2.5
44 1.7
44 1.5
44 1.3
44 1.4
44 1.6
44 1.6
44 2.3
44 1.3
44 1.0
44 0.9
44 0.9
44 0.9
44 0.8
44 0.3
44 1.0
44 0.9
44 0.8
44 0.9

44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44



1--- Maximum Temperature--- ---Minimum Temperature---I----Precipitation---| -------Snowfall----- ------Snowdepth----- 1--Heat--I--Cool--
NO DY AVG NO HI YR LO YR AVG NO HI YR LO YR AVG NO HIGH YR AVG NO HIGH YR AVG NO HIGH YR HDD NO CDD NO

10 17 70 44 83 1989 56 1977 45 44 66 1989 29 1982 0.108 44 1.58 2002 0.00 44 0.0 2002 0.0 44 0. 2002 8.7 44 0.5 44
10 18 67 44 81 1963 44 1976 43 44 63 1980 28 1969 0.103 44 1.63 1997 0.00 44 0.0 2002 0.0 44 0. 2002 10.5 44 0.3 44
10 19 69 44 80 1975 50 1972 43 44 67 1968 26 1976 0.190 44 2.27 1966 0.00 44 0.0 2002 0.0 44 0. 2002 9.6 44 0.4 44

10 20 66 44 82 1991 43 1972 43 44 61 1984 23 1992 0.117 44 1.19 1976 0.00 44 0.0 2002 0.0 44 0. 2002 11.4 44 0.2 44
10 21 66 44 84 1969 48 1972 42 44 62 1979 24 1974 0.169 44 1.95 1961 0.00 44 0.0 2002 0.0 44 0. 2002 11.5 44 0.5 44

10 22 66 44 86 1979 50 1974 42 44 66 1984 26 1974 0.125 44 1.53 1985 0.00 44 0.0 2002 0.0 44 0. 2002 11.5 44 0.5 44
10 23 67 44 84 1979 50 1982 43 44 66 1984 26 1997 0.119 44 1.57 1990 0.00 44 0.0 2002 0.0 44 0. 2002 10.6 44 0.5 44
10 24 68 44 84 1978 49 1969 42 44 61 2001 21 1969 0.119 44 1.35 1983 0.00 44 0.0 2002 0.0 44 0. 2002 10.5 44 0.2 44

10 25 65 44 86 2001 50 1982 43 44 64 2001 27 1964 0.100 44 1.45 1980 0.00 44 0.0 2002 0.0 44 0. 2002 11.9 44 0.3 44
10 26 65 44 77 1961 49 1962 42 44 61 1971 27 1992 0.189 44 1.51 1982 0.00 44 0.0 2002 0.0 44 0. 2002 12.2 44 0.1 44

10 27 64 44 82 1978 45 1962 40 44 61 1984 23 1962 0.112 44 2.20 1977 0.00 44 0.0 2002 0.0 44 0. 2002 13.2 44 0.1 44
10 28 65 44 82 1984 44 1976 41 44 65 1984 24 1976 0.124 44 1.50 1972 0.00 44 0.0 2002 0.0 44 0. 2002 12.6 44 0.2 44
10 29 65 44 83 1984 46 1976 40 44 66 1984 24 1976 0.072 44 1.27 1972 0.00 44 0.0 2002 0.0 44 0. 2002 13.2 44 0.2 44

10 30 64 44 83 1984 44 2002 38 44 60 1971 22 1969 0.035 44 1.06 2002 0.00 44 0.0 2002 0.0 44 0. 2002 14.3 44 0.1 44

10 31 63 44 83 1961 42 2002 41 44 63 1971 25 1988 0.085 44 1.04 1976 0.00 44 0.0 2002 0.0 44 0. 2002 13.6 44 0.2 44

11 1 64 44 80 1982 47 1993 42 44 66 1971 28 1976 0.085 44 0.93 1988 0.00 44 0.0 2002 0.0 44 0. 2002 12.2 44 0.2 44
11 2 66 44 86 1974 49 1988 43 44 69 1971 24 1993 0.070 44 0.90 1963 0.00 44 0.0 2002 0.0 44 0. 2002 11.2 44 0.5 44

11 3 66 44 84 1971 51 2002 43 44 63 1971 26 1996 0.124 44 0.87 1971 0.00 44 0.0 2002 0.0 44 0. 2002 11.2 44 0.5 44
11 4 64 44 81 1990 42 1962 41 44 67 1982 21 1966 0.097 44 1.96 1985 0.00 44 0.0 2002 0.0 44 0. 2002 13.4 44 0.5 44

11 5 63 44 83 1974 38 1991 40 44 64 1977 21 1995 0.123 44 1.44 1970 0.00 44 0.0 2002 0.0 44 0. 2002 14.3 44 0.4 44
11 6 60 44 81 1961 42 1973 38 44 64 1959 17 1991 0.106 44 1.22 1962 0.06 44 2.5 1962 0.1 44 3. 1962 16.5 44 0.3 44
11 7 60 44 78 1975 44 1967 37 44 60 1977 19 1973 0.158 44 2.80 1963 0.00 44 0.0 2002 0.0 44 0. 2002 16.8 44 0.0 44
11 8 59 44 75 1965 40 1959 37 44 63 1996 22 1960 0.136 44 1.64 1997 0.00 44 0.0 2002 0.0 44 0. 2002 17.6 44 0.1 44
11 9 60 44 81 1975 40 1976 37 44 58 1975 19 1976 0.103 44 2.00 1996 0.00 44 0.0 2002 0.0 44 0. 2002 16.8 44 0.1 44
11 10 61 44 79 1994 40 1991 39 44 60 1975 20 1976 0.149 44 2.20 1962 0.00 44 0.0 2002 0.0 44 0. 2002 15.3 44 0.1 44
11 11 60 44 75 1985 42 1973 38 44 57 2002 21 1973 0.150 44 1.52 1970 0.02 44 0.9 1987 0.0 44 1. 1987 16.2 44 0.0 44
11 12 59 44 78 1985 33 1987 36 44 56 1970 21 1987 0.149 44 1.40 1995 0.20 44 6.5 1987 0.2 44 6. 1987 17.9 44 0.0 44,
11 13 57 44 76 1964 37 1976 36 44 57 1985 20 1996 0.133 44 1.39 1975 0.00 44 0.0 2002 0.1 44 3. 1987 19.1 44 0.0 44
11 14 56 44 78 1985 39 1995 35 44 57 1961 14 1986 0.064 44 0.94 1972 0.00 44 0.0 2002 0.0 44 1. 1987 19.5 44 0.0 44

11 15 60 44 80 1985 34 1996 37 44 63 1993 21 1996 0.082 44 1.32 1970 0.00 44 0.0 2002 0.0 44 0. 2002 17.3 44 0.2 44
11 16 58 44 81 1993 36 1969 37 44 56 1973 13 1967 0.039 44 0.91 1983 0.00 44 0.0 2002 0.0 44 0. 2002 17.8 44 0.1 44
11 17 58 44 76 2001 38 1967 36 44 54 1977 21 1997 0.093 44 1.15 2002 0.00 44 0.0 2002 0.0 44 . 0. 2002 18.5 44 0.0 44
11 18 57 44 76 1963 38 1980 34 44 57 1987 19 1959 0.088 44 1.28 1980 0.00 44 0.0 2002 0.0 44 0. 2002 20.0 44 0.0 44
11 19 57 44 77 1979 35 1959 35 44 49 1994 20 1990 0.069 44 1.05 1984 0.00 44 0.0 2002 0.0 44 0. 2002 19.4 44 0.0 44
11 20 57 44 75 1991 41 1984 34 44 57 1985 20 1980 0.094 44 1.41 1972 0.03 44 1.5 1961 0.0 44 2. 1961 19.5 44 0.0 44
11 21 57 44 77 1985 39 1984 34 44 62 1991 19 1968 0.052 44 0.74 1983 0.00 44 0.0 2002 0.0 44 0. 2002 20.0 44 0.1 44
11 22 54 44 76 1991 33 1987 33 44 63 1991 13 1964 0.115 44 1.06 1985 0.02 44 1.0 1996 0.0 44 1. 1996 21.7 44 0.1 44
11 23 54 44 76 1979 36 1989 32 44 60 1992 15 1964 0.058 44 0.66 1991 0.07 44 3.0 1989 0.0 42 0. 2002 22.2 44 0.0 44
11 24 55 44 75 1979 34 1989 33 44 58 1982 11 1989 0.060 44 0.82 1961 0.00 44 0.1 1981 0.0 43 2. 1989 21.3 44 0.0 44
11 25 56 44 74 1979 37 1981 33 44 60 1979 11 1970 0.144 44 2.12 1983 0.01 44 0.5 1983 0.0 44 1. 1989 20.9 44 0.0 44
11 26 55 44 77 1973 35 1970 34 44 62 1979 17 1991 0.162 44 1.23 2000 0.00 44 0.0 2002 0.0 44 0. 2002 21.3 44 0.0 44
11 27 58 44 74 1990 39 1977 34 44 47 1985 14 1991 0.057 44 0.83 1999 0.00 44 0.0 2002 0.0 44 0. 2002 19.1 44 0.0 44
11 28 58 44 77 1973 37 1977 37 44 55 1973 19 1996 0.193 44 3.73 1993 0.00 44 0.0 2002 0.0 44 0. 2002 18.0 44 0.0 44
11 29 58 44 75 1990 33 1996 34 44 58 2001 18 1996 0.164 44 1.42 1984 0.00 44 0.0 2002 0.0 44 0. 2002 19.7 44 0.0 44
11 30 52 44 74 1998 35 1995 31 44 59 2001 13 1976 0.114 44 1.29 1985 0.05 44 2.0 1967 0.0 44 2. 1967 24.0 44 0.0 44
12 1 51 44 75 1991 31 1976 31 44 57 2001 9 1976 0.106 44 0.72 1985 0.07 44 2.3 1967 0.1 44 2. 1967 24.4 44 0.0 44
12 2 51 44 75 2001 31 1964 30 44 53 1991 13 1967 0.130 44 2.66 1974 0.00 44 0.0 2002 0.0 44 2. 1967 24.8 44 0.0 44
12 3 52 44 72 1970 36 1971 30 44 52 1982 13 1976 0.072 44 1.14 1986 0.00 44 0.0 2002 0.0 44 1. 1967 24.3 44 0.0 44
12 4 53 44 73 1998 29 1976 30 44 52 1982 9 1966 0.109 44 1.82 1991 0.00 44 0.0 2002 0.0 44 0. 2002 23.7 44 0.0 44
12 5 53 44 76 1998 30 2002 32 44 59 1982 13 1966 0.108 44 2.02 1993 0.07 44 3.0 2002 0.1 44 3. 2002 22.7 44 0.0 44
12 6 52 44 79 2001 28 2002 30 44 62 1982 16 1992 0.142 44 1.39 1973 0.00 44 0.0 2002 0.0 44 2. 2002 24.1 44 0.2 44

12 7 52 44 79 1998 32 2002 31 44 64 1998 14 2002 0.079 44 1.16 1976 0.02 44 1.0 1995 0.1 44 2. 2002 23.8 44 0.1 44
12 8 50 44 80 1998 30 1984 30 44 57 1998 14 1977 0.078 44 1.23 1969 0.03 44 1.0 1989 0.0 43 1. 2002 25.3 44 0.1 44
12 9 50 44 74 1980 25 1989 30 44 58 1978 13 1976 0.156 44 1.45 1973 0.19 44 6.5 1989 0.3 43 7. 1989 25.2 44 0.0 44



I---Maximum Temperature---I---Minimum Temperature---I----Precipitation---I-------Snowfall-----I------Snowdepth-----1--Heat--I--Cool--
MO DY AVG NO HI YR LO YR AVG NO HI YR LO YR AVG NO HIGH YR AVG NO HIGH YR AVG NO HIGH YR HDD NO CDD NO

12 10
12 11
12 12
12 13
12 14
12 15
12 16
12 17
12 18
12 19
12 20
12 21
12 22
12 23
12 24
12 25
12 26
12 27
12 28
12 29
12 30
12 31

49 44 75 1991
49 44 71 1966
47 44 69 1965
48 44 72 1979
48 44 73 1984
47 44 67 2001
47 44 72 1984
47 44 75 1971
48 44 72 1984
45 44 74 1984
46 44 66 1967
45 44 66 1988
43 44 67 1998
44 44 66 1990
47 44 77 1990
45 44 67 1982
43 44 71 1982
45 44 72 1982
44 44 72 1971
46 44 76 1984
45 44 76 1984
46 44 70 1990

26 1989
27 1968
30 1995
23 1988
21 1960
31 1962
31 1963
28 1989
25 1973
27 1989
27 1989
28 1985
28 1989
17 1989
21 1989
22 1989
15 1983
24 1983
29 1989
24 1993
24 1993
23 1983

29 44 55 1966
29 44 49 1966
29 44 49 1985
30 44 54 1979
30 44 57 1991
28 44 48 1984
28 44 51 1971
27 44 48 1971
26 44 53 1984
26 44 47 1984
26 44 42 1984
26 44 45 1998
24 44 46 1998
25 44 53 1990
28 44 49 1990
26 44 53 1974
25 44 61 1982
25 44 60 1964
26 44 52 1971
26 44 54 1984
26 44 58 1984
26 44 45 1996

13 1988 0.099
3 1968 0.191
6 1962 0.172
-3 1962 0.116
6 1962 0.133
9 1962 0.081
11 1968 0.118
0 1989 0.117
4 1973 0.093
3 1989 0.078
9 1991 0.042
4 1963 0.148
4 1989 0.133
1 1989 0.081
4 1989 0.087
0 1989 0.163
-1 1983 0.107
6 1966 0.022
8 1966 0.093
9 1977 0.168
8 1976 0.064
3 1993 0.078

44 1.38 1991
44 1.74 1969
44 1.53 1960
44 0.88 1998
44 0.98 1966
44 0.96 1981
44 0.95 1981
44 1.70 2000
44 1.56 1977
44 0.90 1977
44 0.45 1995
44 1.48 1973
44 1.17 1983
44 1.33 1967
44 0.79 1961
44 2.91 1986
44 1.74 1969
44 0.26 1964
44 1.51 1990
44 1.45 1966
44 0.78 1962
44 0.90 1969

0.05
0.00
0.27
0.15
0.06
0.00
0.11
0.14
0.02
0.00
0.10
0.03
0.18
0.15
0.14
0.23
0.14
0.00
0.09
0.20
0.04
0.00

44
44
44
44
44
44
44
44
44
44
44
44
43
43
43
42
44
43
43
44
43
43

1.0 1988
0.0 2002
7.0 1960
6.0 1989
2.0 1966
0.0 2002
4.0 1981
6.0 1973
1.0 1973
0.0 2002
2.0 2000
1.0 1962
6.7 1962
6.0 1967
3.0 1966
5.0 1966
4.9 1969
0.0 2002
2.0 1961
5.0 1993
1.0 1976
0.0 2002

0.2
0.1
0.3
0.5
0.4
0.3
0.4
0.4
0.4
0.3
0.4
0.2
0.4
0.4
0.5
0.7
0.5
0.5
0.5
0.7
0.6
0.4

42
43
43
43
43
43
43
44
44
44
44
44
44
43
42
42
41
42
41
41
42
42

5. 1989 26.5
4. 1989 26.4
7. 1960 27.2

11. 1989 26.2
9. 1989 26.5
8. 1989 27.7
7. 1989 27.4
6. 1989 28.2
7. 1973 28.5
6. 1973 29.9
5. 1989 29.2
5. 1989 29.6
7. 1962 31.7
6. 1967 30.7
4. 1989 28.0
8. 1966 30.0
8. 1962 31.1
6. 1962 30.5
5. 1962 30.3
6. 1993 29.1
6. 1962 29.8
5. 1962 29.5

44 0.0
44 0.0
44 0.0
44 0.0
44 0.0
44 0.0
44 0.0
44 0.0
44 0.0
44 0.0
44 0.0
44 0.0
44 0.0
44 0.0
44 0.0
44 0.0
44 0.0
44 0.0
44 0.0
44 0.0
44 0.0
44 0.0

44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44

Southeast Regional Climate Center, serccgdnr.state.sc.us



CORBIN, VIRGINIA

Monthly Total Snowfall (Inches)

(442009)

File last updated on May 18,
*** Note *** Provisional Data *** After Year/Month 200401

a = 1 day missing, b = 2 days missing, c = 3 days, ..etc..,
z = 26 or more days missing, A = Accumulations present

Long-term means based on columns; thus, the monthly row may not
sum (or average) to the long-term annual value.

MAXIMUM ALLOWABLE NUMBER OF MISSING DAYS: 5
Individual Months not used for annual or monthly statistics if more than 5 days are missing.

Individual Years not used for annual statistics if any month in that year has more than 5 days missing.

YEAR JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN
(5)
1958-59 0.00z 0.00z 0.00z 0.00z 0.00z 0.00z 3.20 0.00 0.00 0.40 0.00 0.00
1959-60 0.00 0.00 0.00
1960-61 0.00 0.00 0.00
1961-62 0.00 0.00 0.00
1962-63 0.00 0.00 0.00
1963-64 0.00 0.00 0.00
1964-65 0.00 0.00 0.00
1965-66 0.00 0.00 0.00
1966-67 0.00 0.00 0.00
1967-68 0.00 0.00 0.00
1968-69 0.00 0.00 0.00
1969-70 0.00 0.00 0.00
1970-71 0.00 0.00 0.00
1971-72 0.00 0.00 0.00
1972-73 0.00 0.00 0.00
1973-74 0.00 0.00 0.00
1974-75 0.00 0.00 0.00
1975-76 0.00 0.00 0.00
1976-77 0.00 0.00 0.00
1977-78 0.00 0.00 0.00

0.00 0.00 0.00 1.70 5.30 23.30 0.00 0.00 0.00
0.00 0.00 7.10 10.10 11.90 1.00 0.00 0.00 0.00
0.00 1.50 2.20 6.60 5.80 19.00 0.00 0.00 0.00
0.00 2.50 14.80 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 3.00 6.70 12.50 6.50 0.00 0.00 0.00
0.00 0.00 0.90 12.10 2.50 1.50 0.00 0.00 0.00
0.00 0.00 0.00 11.10a 8.30 0.20 0.00 0.00 0.00
0.00 0.00 13.20 1.80 13.90 0.00 0.00 0.00 0.00
0.00 2.00 8.30 1.70 0.00 4.30 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 6.00 0.00 0.00 0.00
0.00 0.00 4.90 7.50 0.90 0.00 0.00 0.00 0.00
0.00 0.00 0.00 6.70 0.50 7.50 3.50 0.00 0.00
0.00 0.00 0.00 0.00 8.10a 0.00 0.00 0.00 0.00
0.00 0.00 0.00 3.50 1.00 0.00 0.00a 0.00 0.00
0.00 0.00 9.40 0.00 2.00 0.00 0.00 0.00 0.00
0.00 0.00 0.50 4.50 6.50 1.60 0.00 0.00 0.00
0.00 0.00 0.00 0.10 0.80 1.00 0.00 0.00 0.00
0.00 2.50 3.00 10.30 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.10 8.70 3.70 9.50 0.00 0.00 0.00

ANN

3.60
30.30
30.10
35.10
17.30
28.70
17.00
19.60
28.90
16.30
6.00

13.30
18.20
8.10
4.50

11.40
13.10

1.90
15.80
22.00
29.20
29.60
4.20

25.80
24.20
8.50
6.60
8.10

27.30
20.10
4.30

22.50
2.00
2.50

1978-79 0.00 0.00 0.00 0.00 0.00 0.00 4.50 24.20 0.50 0.00 0.00 0.00
1979-80 0.00 0.00 0.00 1.00 0.00 0.00 11.50 5.60 11.50 0.00 0.00 0.00
1980-81 0.00 0.00 0.00 0.00 0.00 0.00 3.20 0.00 1.00 0.00 0.00 0.00
1981-82 0.00 0.00 0.00 0.00 0.10 4.00 9.50 11.70 0.00 0.50 0.00 0.00
1982-83 0.00 0.00 0.00 0.00 0.00 5.50 0.00 18.70 0.00 0.00 0.00 0.00
1983-84 0.00 0.00 0.00 0.00 0.50 0.00 6.50 1.50 0.00 0.00 0.00 0.00
1984-85 0.00 0.00 0.00 0.00 0.00 0.00 6.60 0.00 0.00 0.00 0.00 0.00
1985-86 0.00 0.00 0.00 0.00 0.00 0.50 2.70 4.90 0.00 0.00 0.00 0.00
1986-87 0.00 0.00 0.00 0.00 0.00 0.00 21.30 5.50 0.50 0.00 0.00 0.00
1987-88 0.00 0.00 0.00 0.00 7.40 0.00 12.00 0.00 0.70 0.00 0.00 0.00
1988-89 0.00 0.00 0.00 0.00 0.00 1.80 0.00 2.50 0.00 0.00 0.00 0.00
1989-90 0.00 0.00 0.00 0.00 3.00 15.00 1.00 0.00 1.50 2.00 0.00 0.00
1990-91 0.00 0.00 0.00 0.00 0.00 0.00a 2.00 0.00 0.00 0.00 0.00 0.00
1991-92 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.50 0.00 0.00 0.00 0.00

http://cirrus.dnr.state.sc.uslcgi-bin/sercc/cliMONtsnf.pl?va2009 06/04/2004



1992-93 0.00 0.00 0.00 0.00 0.00 0.50 0.00 5.60 7.20 a 0.00 0.00 0.00 13.30
1993-94 0.00 0.00 0.00 0.00 0.00 5.40 4.30 1.80b 1.50 0.00 0.00 0.00 13.00
1994-95 0.00 0.00 0.00 0.00 0.00 0.00 4.30a 3.60 0.00 0.00 0.00 0.00 7.90
1995-96 0.00 0.00 0.00 0.00 0.00 1.50 18.20 23.40 4.70 0.00b 0.00 0.00 47.80
1996-97 0.00 0.00 0.00 0.00 1.00 0.40 3.80 4.00 0.00 0.00 0.00 0.00 9.20
1997-98 0.00 0.00 0.00 0.00 0.00 1.50d 0.00a 0.00 0.00 0.00 0.00 0.00 1.50
1998-99 0.00 0.00 0.00 0.00 0.00 0.00c 0.00a 0.00a 5.00a 0.00 0.00 0.00 5.00
1999-00 0.00 0.00 0.00 0.00 0.00 0.00 10.80a 0.40 0.00 0.00 0.00 0.00 11.20
2000-01 0.00 0.00 0.00 0.00 0.00 2.00 0.00a 2.00a 0.00a 0.00 0.00 0.00 4.00
2001-02 0.00 0.00 0.00 0.00 0.00 0.00 6.00 0.00 0.00 0.00 0.00 0.00 6.00
2002-03 0.00 0.00 0.00 0.00 0.00 3.00a 2.50c 26.00 0.00 0.00 0.00 0.00 31.50
2003-04 0.00 0.00 0.00 0.00 0.00 0.00 2.00b 0.00 0.00z 0.00z 0.00z 0.00z 2.00

Period of Record Statistics
MEAN 0.00 0.00 0.00 0.02 0.46 2.41 4.98 4.95 2.57 0.14 0.00 0.00 15.98

SD. 0.00 0.00 0.00 0.15 1.30 4.01 5.05 6.82 4.99 0.60 0.00 0.00 11.03
SKEW 0.00 0.00 0.00 6.48 3.87 1.97 1.18 1.77 2.65 4.75 0.00 0.00 0.65
MAX 0.00 0.00 0.00 1.00 7A0 15.00 21.30 26.00 23.30 3.50 0.00 0.00 47.80
MIN 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.50
NO

45S 45 45 45 45 45 46 46 45 45 45 45 44

http://cirrus.dnr.state.sc.uslcgi-bin/sercc/cliMONtsnf.pl?va2009 06/04/2004
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0 NCDC/ CMimate-Radar Data Inventoried LocateStation ISearch

Ashland
Ashland, VA, United States
List Stations in Division VA-02
List Stations In Hanover County
List Stations within 5,10,25, or ZD miles

Call Sign/ICS*:

WBAN*:

COOP ID* : 440327
Climate Division* : VA-02 - Eastern Piedmont

WMO ID*:
In Service*: 01 Aug 1948 to Present

Elevation*: 67.1m (220.1' above s/i

Lat/Lon*: 37045'N / 7729'W
County*: Hanover

. Data Inventories
o DATA* Snn1I. Station Histor
* State Climatologist
* Regional Climate Center

Information at Other Sites
* National Weather Service

- Eastern Region Headquarters
* Regional Forecast Office
-AA We al~ther Condition
-Local Wheather Forecast

* Current Radar
* Current Satellite
* Sunris/Sunset

* Disclaimer
* List of NCDC Datasets
* Please report any Data Errors found.
* Note to webmasters: you can link directly to this page.

9: Data Inventories

Please note that additional data (digital and non-digital) may be availablefor this station. Contact NCDC if
additional details are needed

Click on thefollowing where available:
o DAT to obtain digital ascii data (charges may apply),

Please do not order these data Ifyou do not know what a Diital SCII is.
o INV to view inventory, or
o DOC to view documentation

Surface
DAT INV DOC 3200 -Cooperative Summary Of The Day
DAT INV DOC SOD -Daily Surface Data (TD3200/3210 combined)
DAT INV D)OC 3220 -Summary Of The Month (SOM) Cooperative

RIDATA

Additional data products may be available for this station. If you can't find what you are looking for here,
please try our Most Popula Products page.

ICorms, Publications, and Web Pages
Graphs and Other I mages
CD-ROMLs
D-10WASACLU leFils

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwDI-StnSrch-StnID-20027 132 01/08/2004
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L Forms, Publications, and Web Pages

Most of these products are publications that have been converted to on-line access. As such, these
documents have column headings and are displayed in an easy-to-read format.

For additional information and product samples, click on the ?A icon next to the desired product.

? Daily/Monthly/Annual Virginia Climatological Data
Q? Record of Climatological Observations
7? Annual Climatological Summary
? Storm Data Publication

? Miscellaneous Storm Events In Hanover County
*A II_ _ _ _ _

MI Graphs and Other Images

Includes contour maps, time series, NEXRAD radar mosaics, and satellite images.

For additional information and product samples, click on the ? icon next to the desired product.

? Natnal MosaicReflectvityImages
-? Miscellaneous Satellite Images

IE1 CD-ROMs

The following are some of the more popular CD-ROMs that contain data for this station. Others
are available that may contain summarized data for this station. A complete list of CD-ROMs is
available In the OnLine Store.

For additional Information, click on the ?, icon next to the desired product.

? NCDC Cooperative Station Daft

Digital ASCII Files

These files may or may not contain column headers. In order to use these files, you will need to
import them into a spreadsheet or database package for presentation. Please do not order these
data if you do not know what a Digital ASCII File is. A sample Digital ASCII File is available for
viewing but content varies a great deal depending on your request. Other digital files are available
Offliqe that may contain data for this station.

For additional information and product samples, click on the t? icon next to the desired product.

7 SOD -DilySnrface Da 2 QQ1!Lc om bs
?t 3220 -Summary Of The Month (SOM) Cooperative

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwDI-StnSrch-StnID-20027 132 01/08/2004
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E Station History

Ashland

[I11 if Elevation || COOPl CallB WMOn
|Date Began || Date Ended || Lat/Lon ||meters/feet ||~ D | WBANI Sign f ID Ty lpe|

| - ASHLAND _
101 Jun 1990 [||] Preset ||37045N / 77029W||67.1m/220| 4403271 || Ii]LI]
OMar 1971||01 Jun 1990 37045N/77029WJ[67.lm/220.1'||4403271.][ III

ASHLAND 1 SW

123 Sep 1952 105 Mar 1971 37045'N /770 29W V67.m1220.1 440327 [1i1 1 1]
|01 Sep 1952 |23Sep 1952 370 45N /77 0 29W 67.lm/220.1' 440327| 113I3Z 3

[01 Aug 1948 01 Sep 1952 370 46'N / 770 29W 67.lml220.1' 440327 [Z .Z_ _I.[_

fit Top of Page

6 NCD / CHimate-R Data Inventories / Locate Station / Search

This page dynamically generated 08 Jan 2004from:
http.//wvwt. ncdc.noaa.gov/oalclimate/stationlocator.htnm
Please send questions or comments about this system to ncdc.webcliserv@noaa.gov
Please see the NCDC Contact Page if you have questions or comments.

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwDI-StnSrch-StnlD-20027 132 0110812004
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ASHLAND 1 SW, VIRGINIA (440327)

Period of Record Monthly Climate Summary

Period of Record : 8 2/1948 to 7/3112003

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
Average Max. 46.4 50.4 59.0 69.7 76.5 83.5 87.0 85.7 79.7 69.2 59.7 49.4 68.0
Temperature (F)
Average Min. 25.4 28.1 34.3 43.5 52.8 61.1 65.7 64.5 57.6 45.4 35.8 28.4 45.2
Temperature (F)
Average Total 3.34 3.09 3.87 3.08 3.91 3.46 4.31 4.07 3.67 3.37 3.09 3.28 42.51
Precipitation (in.)

Average Total 6.1 5.1 1.8 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.4 2.0 15.4
SnowFall (in.)
Average Snow Depth 1 0 0 0 0 0 0 0 0 0 0 0 0
(in.)
Percent of possible observations for period of record.
Max. Temp.: 91.3% Min. Temp.: 91.3% Precipitation: 92.4% Snowfall: 90.3% Snow Depth: 89.5%
Check Station Metadata or Metadata graphics for more detail about data completeness.

Southeast Regional Climate Center, sercc@dnrjtajtejc•.us

http://cirrus.dnr.state.sc.us/cgi-bin/sercc/cliMAIN.plvaO327 01/08/2004
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ASHLAND 1 8W, VIRGINIA
Period of Record General Climate Summary - Temperature

Station:(440327) ASHLAND 1 SW

From Year-1948 To Year=2003 t

|Monihly || DailyExtremes | Monthly Extremes _ _Temp
l~ge Lo _Fwe-stII J =i =< 1~[ 4H]FR Ment CUI22 MeaFn2F41O

I1I~1[~17 dd/yyy if dd/yyyyII 1I I
|January 46.4 35.9 821 26/1950 fii 21/19851 49.51a 24. *** 00 3. 23. 0.4

| February FE393 24/1985 -11 05/1996 48.2 L r 27.1 0.1. .
[ March 59.34 46 30/1998|E| 07/1960|| 51.7| 33.8 0 .0.01

|Apn .1697 3. 5.69 17t2002 18 10/1985| 61.8 jj3| 50.861 0. 0. 4.

May 765 5.8 6.6 9 0611950 29 09/1956| 70.2|3 58.41 671. 000. 00

|June 8351. 2.3mp 28/1959 38 01/1966| 75.6|z 68.8725. 00 .00.

July 870I311fi76413fi 15/1954 461 02/19571 79.9L@1I 71.96211.1 0.00.0 0.
August 857 51 30/1953 @43 29/1986 79.1 71.69 85 0 . 0

fSeptember 79.E75.6 105 08/195433 21/1956|| 73.8Z@g| 64.4673 0. 00 .
|October 692 54 73 L1 05/1954 19 27/1962| 64.5|@|| 52.4 8 02 . 30 .

|November597 3.847. 8 01/1950 10 29/1955| 55.2 L3| 41.2 L 3 00 00 2.60.

|December4.428438.9 8 06/1998|g 26/1983| 49.0 |7iJ 28.4 8 [z 16 10 .

| Annua1 Il 68 1 56.610511 1954090811 -11 1996020511 59.41L 1 54.11 671 30.511 6.91J 97.811 0.6

'Winter 4. I 727.3 38. 82 19500126-11 19960205| 43.9@q 32.4 @|78 0.0 .6 3.7 0.

| Sring 68. 4.556 9 19500506| 9 19600307| 59.5 [z] 52.0[ ol19 .3 185 .

I Summer r8.4 3.8 7.63 1 9530830 38 19660601l 77.6|o 72.1 62253 .0 0. [
|Fall 69. 462 7.910 19540908| 10 19551129| 62.0|a 53.7 7 34 .0 156 .

Table updated on Dec 9,
For monthly and annual means, thresholds, and sums:

Months with 5 or more missing days are not considered
Years with I or more missing months are not considered

Seasons are climatological not calendar seasons
Winter = Dec., Jan., and Feb. Spring = Mar., Apr., and May
Summer = Jun., Jul., and Aug. Fall = Sep., Oct., and Nov.

Southeast Regional Climate Center, sercc@dnr.state.sc.us

http://cirrus.dnr.state.sc.us/cgi-bin/sercc/ciGCStT.pl?vaO327 01/08/2004
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ASHLAND 1 SW, VIRGINIA
Period of Record General Climate Summary - Precipitation

Station:(440327) ASHLAND 1 SW

From Year=1948 To Year=2003

Precipitation == Total Snowfall I

R gYiff]ilYe I iDayMax. RIWEin
or DasDys#asiinF

| .27 0.88al 81 2.53 28/1998| 9| LII~If711 hIi 6.1 30.2 9- _ . l . , .. _.,- . .. , .. .,y.m..d

I February || 3.091| 7.321L

March 3.87 9.43 [
|April 3.85.5[

|May 3.918.6[

June .46 8.671 [
July 4.31 9.73 [

|August 4.079.54[

Setembe.67 3[

3October 37 8.61 [
November F7. 71 [

1December1 r3 28 6 4

-

-

981 0.431L
974 l.15 3 [

877 0.-54

790 0.66I[

72 0.35[

756570220[

85 o.60[6
- WE.591[

975 0.0-1 [
-85 01E

7311 0.371F

i
i

682M7I 04/19981 91 6 l 2Lj 1L
85 2.6 24/1979

85 2.72 16/1987 8

80 4.11 22/1972 8 611 21

83 5.4416/1989

86l5.35 0/1977 F1EI6ilEI 1i L
432 21/1961LiZ ILI Ii 1[

01 2.86 28/1993F 7I6JZ : 1I_

651 212.1 il -2 1-/19-5-71 1 F-61F 21F 11F

5.111 25.511 791
1.8 F15. F6-2

0.1 F2.0 -7-1

0.0 0.0~ 49

0.0 0.0 OF4-9

0.0 0.0O 49

0.0 0.0 ~ F4-8

0.0 0.01 48

0.0 0-.2 -791

3@ ICE

2. 0119.0 -731

-

-

=

| Annual 42.5158.-75 79 9.1 9651 5.44 19890716| 99||L 2 1 291 115.4 3 56.4 96

|Winter 9.7017.9 9 5. 181 27 19980204| 26| 1| 13.1 55.l~2 9

S Sring 10.520.4 8 535 53.5 19800531| 27| 20| 8||I~ I 31.9 1.0 6

Summer 1184 19.9 9 5.9451 77. 19890716 0.0 0.0 49

Fal 10.3 19.12 .8 9535 19770909| 21| I *6II1I1 0.4 6.0 872
Table updated on Dec 9,

For monthly and annual means, thresholds, and sums:
Months with 5 or more missing days are not considered
Years with 1 or more missing months are not considered

Seasons are climatological not calendar seasons
Winter = Dec., Jan., and Feb. Spring = Mar., Apr., and May
Summer = Jun., Jul., and Aug. Fall = Sep., Oct., and Nov.

Southeast Regional Climate Center, sercc@cirrus.dnr.state.sc.us

http://cirrus.dnr.state.sc.us/cgi-bin/sercc/cliGCStP.plvaO327 01/08/2004



ASHLAND 1 SW, VIRGINIA
Period of Record Daily Climate Summary

Daily Records for station 440327 ASHLAND 1 SW state: va

For temperature and precipitation, multi-day accumulations
are not considered either for records or averages.

The year given is the year of latest occurrence.

Period requested -- Begin : 1/ 1/1890 -- End : 7/31/2003
Period used -- Begin : 8/ 2/1948 -- End : 7/31/2003

Cooling degree threshold = 65.00 Heating degree threshold = 65.00
AVG Multi-year unsmoothed average of the indicated quantity
HI Highest value of indicated quantity for this day of year
LO Lowest value of indicated quantity for this day of year
YR Latest year of occurrence of the extreme value
NO Number of years with data for this day of year.

Units: English (inches and degrees F)

|---Maximum Temperature--- ---Minimum Temperature--- ----Precipitation---j -------Snowfall----- ------Snowdepth----- I--Heat-- --Cool--
MO DY AVG NO HI YR LO YR AVG NO HI YR LO YR AVG NO HIGH YR AVG NO HIGH YR AVG NO HIGH YR HDD NO CDD NO
1 1 48 50 73 1985 26 1963 28 50 58 1973 10 1963 0.099 52 0.79 1987 0.01 45 0.3 1981 0.1 47 3. 1994 27.3 50 0.0 50
1 2 47 52 70 1966 27 1999 26 52 44 1966 10 1977 0.064 52 1.07 1979 0.00 45 0.0 2003 0.1 47 3. 1962 28.6 52 0.0 52
1 3 46 51 73 2000 30 2002 26 51 55 1950 7 2001 0.108 52 1.18 1999 0.14 45 5.5 2002 0.1 46 5. 2002 28.9 51 0.0 51
1 4 48 51 74 1950 33 1985 27 51 57 1950 8 1979 0.094 52 0.79 2000 0.06 45 2.5 1980 0.1 47 4. 2002 28.0 51 0.0 51
1 5 46 51 75 1950 27 1958 25 51 56 1950 4 1981 0.077 52 1.16 1980 0.37 45 12.0 1980 0.4 47 13. 1980 29.7 51 0.0 51
1 6 46 51 73 1950 25 1988 25 51 57 1950 7 1969 0.099 52 1.17 2002 0.07 45 1.0 1996 0.4 47 11. 1980 29.8 51 0.0 51
1 7 48 52 69 1955 21 1996 28 51 57 1998 8 1988 0.147 52 1.51 1962 0.46 45 14.0 1996 0.5 47 12. 1996 27.5 51 0.0 51
1 8 44 52 70 1998 25 1973 25 51 63 1998 6 1977 0.132 52 0.91 1978 0.41 45 7.0 1988 0.8 47 15. 1996 30.4 51 0.0 51
1 9 44 52 66 2003 16 1970 24 52 48 1965 -2 1970 0.124 52 1.45 1978 0.21 45 3.5 1997 0.8 47 13. 1996 31.1 52 0.0 52
1 10 45 51 74 1950 12 1970 26 51 47 1950 -1 1970 0.107 52 1.22 1984 0.05 45 2.0 1977 0.7 47 11. 1996 29.9 51 0.0 51
1 11 45 51 69 1975 20 1982 25 51 52 1972 1 1988 0.106 52 1.42 1991 0.20 45 5.5 1955 0.6 45 10. 1996 30.3 51 0.0 51
1 12 44 51 68 1974 20 1981 22 51 49 1963 1 1981 0.099 52 1.58 1950 0.16 45 6.5 1996 0.6 45 14. 1996 32.3 51 0.0 51
1 13 44 51 71 1995 26 1982 23 51 49 1972 -2 1981 0.089 52 1.26 1978 0.14 45 3.0 1982 0.6 45 13. 1996 31.4 51 0.0 51
1 14 47 51 73 1995 25 1988 24 51 52 1995 7 1962 0.158 52 2.05 1968 0.19 44 6.0 1982 0.7 46 12. 1996 29.9 51 0.0 51
1 15 45 51 67 1995 29 1988 25 51 60 1995 -5 1964 0.097 52 1.00 1995 0.08 44 1.5 1982 0.6 47 9. 1996 30.6 51 0.0 51
1 16 46 51 72 1953 19 1994 24 51 47 1991 0 1972 0.065 51 0.57 1954 0.23 45 5.0 1966 0.7 47 8. 1996 30.5 51 0.0 51
1 17 45 51 71 1990 18 1977 22 51 51 1949 -4 1977 0.038 51 0.96 1978 0.25 45 4.0 1965 0.7 46 7. 1965 31.5 51 0.0 51
1 18 45 51 69 1990 22 1977 24 51 56 1990 -7 1957 0.109 51 1.30 1980 0.07 45 2.0 1984 0.5 45 6. 1982 30.5 51 0.0 51
1 19 46 51 68 1974 14 1994 24 51 49 1986 -4 1977 0.106 51 1.14 1996 0.11 45 2.5 2002 0.4 45 6. 1982 30.3 51 0.0 51
1 20 43 50 63 1954 18 1994 24 51 47 1954 0 1985 0.193 51 1.35 1978 0.48 45 5.5 1985 0.6 43 5. 1985 31.8 50 0.0 50



I---Maximum Temperature---I---Minimum Temperature---I----Precipitation---I -------Snowfall-----
MO DY AVG

1 21 43
1 22 46
1 23 48
1 24 52
1 25 47
1 26 48
1 27 50
1 28 48
1 29 47
1 30 50
1 31 47
2 1 49
2 2 49
2 3 47
2 4 46
2 5 45
2 6 46
2 7 47
2 8 47
2 9 47
2 10 48
2 11 51
2 12 49
2 13 47
2 14 50
2 15 53
2 16 51
2 17 49
2 18 49
2 19 54
2 20 53
2 21 54
2 22 54
2 23 53
2 24 54
2 25 54
2 26 51
2 27 52
2 28 54
2 29 55
3 1 55
3 2 55
3 3 54
3 4 54
3 5 58
3 6 58
3 7 57
3 8 56
3 9 56
3 10 56
3 11 57
3 12 58
3 13 59
3 14 58

NO

51
50
51
50
50
49
50
50
51
50
49
48
48
48
48
49
49
50
50
50
50
49
48
48
48
48
48
48
48
48
49
50
49
49
48
48
48
48
49
11
49
50
50
50
51
52
52
51
52
52
52
52
52

52

HI YR LO YR J

68 1990
71 1986
75 1974
76 1950
79 1950
82 1950
73 1974
72 1999
76 1975
80 2002
68 2002
79 2002
76 1989
71 1967
70 1991
76 1991
66 1990
65 1965
66 1963
72 1965
65 1999
70 1960
74 1999
74 1949
77 1990
82 1989
78 1954
79 1976
73 1976
71 1984
75 1961
75 1997
73 1985
76 1985
82 1985
79 2000
74 1977
77 1997
77 1976
78 1976
79 1976
79 1972
78 1974
82 1983
80 1976
82 1961
83 1956
85 2000
81 2000
80 1964
80 1990
89 1990
89 1990
87 1990

17 1985
23 1970
23 2003
30 1970
22 1987
24 1961
19 1961
27 1986
27 1962
31 2000
18 1965
27 1996
26 1996
19 1961
17 1996
22 1996
29 1995
28 1979
26 1967
28 1951
28 1973
26 1983
29 1968
26 1979
26 1979
31 1979
23 1987
26 2003
13 1979
31 1993
33 1972
34 1966
34 1999
27 1963
30 1989
31 1990
29 1967
23 1963
32 1963
35 1980
25 1980
19 1980
33 1962
28 1960
31 1960
30 1960
31 1989
28 1989
31 1999
30 1960
33 1960
37 1960
34 1984
32 1993

AVG NO

23 50
24 50
27 51
28 50
28 50
27 49
26 50
25 50
25 51
28 50
27 49
27 47
28 48
26 48
25 48
23 49
25 49
27 50
25 50
24 50
25 50
27 49
26 49
25 48
27 49
29 49
30 49
28 48
28 49
31 49
31 50
30 51
30 50
31 50
30 48
30 48
30 48
29 48
30 48
27 11
29 49
31 50
31 50
32 50
34 50
34 52
33 52
32 51
32 52
32 52
30 52
33 52
35 52
34 52

45 1990
40 1999
53 1957
54 1950
56 1950
59 1950
51 1967
46 1999
45 2002
54 2002
48 1969
53 1988
57 1988
44 1983
43 1990
40 1986
43 1991
51 1991
54 1965
47 1965
47 1960
49 1955
49 1965
47 1977
56 1984
57 1949
61 1990
62 1976
55 1976
51 1961
55 1991
53 1954
55 1997
58 1990
SS 1985
49 1985
55 1957
52 1957
51 1955
43 1972
57 1976
63 1972
SO 1991
59 1974
61 1974
60 1961
57 1961
55 1980
54 2000
59 1964
56 1955
54 1973
60 1977
52 1979

HI YR LO YR AVG

-9 1985 0.140
-1 1970 0.121

2 1970 0.128
1 1987 0.096
8 1963 0.157
7 1961 0.110

-1 1987 0.116
-6 1987 0.135
-5 1961 0.031
7 1961 0.099
3 1955 0.062
5 1980 0.087
9 1980 0.180
5 1978 0.112
4 1965 0.157

-11 1996 0.051
0 1996 0.083
6 1966 0.195
3 1967 0.099
5 1967 0.061

-9 1979 0.063
0 1979 0.151
5 1968 0.157
8 1979 0.067
3 1979 0.091

17 1960 0.074
5 1963 0.158
3 1996 0.123
4 1979 0.097
7 1979 0.120
4 1979 0.055
8 1958 0.091
7 1963 0.104
6 1963 0.183

15 1965 0.112
6 1989 0.094

11 1990 0.113
8 1963 0.090

12 1963 0.105
16 1956 0.025

9 1980 0.131
11 1980 0.098
11 1962 0.145
12 1996 0.105
11 1978 0.080
10 1960 0.182
7 1960 0.129
9 1960 0.091

11 1996 0.107
12 1996 0.102
7 1960 0.035
15 1960 0.101

7 1960 0.197
8 1960 0.107

NO HIGH YR

51 2.01 1969
51 2.00 1954
51 2.37 1998
51 1.55 1953
51 1.18 1978
50 1.03 1976
49 1.76 1976
50 2.53 1998
50 0.38 1973
50 0.94 2000
50 1.09 1949
49 1.05 1958
49 2.08 1973
49 1.25 1988
49 2.72 1998
49 0.51 2001
49 1.02 1960
50 1.50 1953
50 1.37 1961
50 1.30 1969
50 1.26 1990
50 2.60 1994
50 1.50 1963
50 1.06 1966
50 1.61 1984
49 0.88 2003
49 1.33 1964
50 1.40 1998
50 0.91 2000
50 1.65 1972
50 0.82 1981
50 1.36 1989
50 1.50 1954
51 1.50 1994
51 1.59 1979
51 2.20 1979
51 1.04 1992
51 1.07 1957
51 0.70 1982
11 0.28 1964
50 1.22 1966
50 2.09 1994
50 1.04 1960
51 2.40 1993
52 1.55 1965
S2 1.59 1969
52 1.94 1992
52 1.46 1995
52 1.64 1998
52 2.07 1978
52 0.59 1979
52 1.00 1962
52 1.75 1993
52 1.01 1975

AVG

0.10
0.42
0.04
0.02
0.26
0.32
0.42
0.08
0.07
0.47
0.17
0.00
0.49
0.09
0.30
0.09
0.14
0.39
0.15
0.11
0.17
0.33
0.17
0.14
0.06
0.06
0.27
0.31
0.36
0.27
0.00
0.04
0.09
0.04
0.05
0.14
0.17
0.38
0.14
0.70
0.17
0.41
0.10
0.02
0.03
0.25
0.12
0.06
0.06
0.06
0.01
0.00
0.12
0.04

NO

45
45
44
45
45
45
45
45
45
45
45
46
45
46
45
45
45
45
47
47
46
46
46
47
47
47
47
47
47
47
47
47
47
47
47
46
47
47
47
10
49
49
49
50
51
51
51
51
51
51
51
51
51
51

HIGH YR

3.5 1981
12.0 1987
0.9 1982
1.0 1977
9.0 2000

10.5 1987
13.0 1966
2.0 1995
2.0 1986
8.0 1966
2.5 1965
0.0 2003
7.5 1996
3.0 1996
6.5 1961
2.5 1984
3.5 1983
7.5 1979
4.0 1974
2.3 1979
3.5 1967

11.5 1983
2.5 1964
4.5 1982
2.0 1986
1.7 1986
8.0 1996
6.0 1987
6.0 1979
6.5 1972
0.0 2003
2.0 1993
4.0 2001
1.0 1989

2.5 1989
3.5 1950

4.0 1993
10.0 1982

3.0 1982
7.0 1964

5.5 1980
7.5 1980
5.0 1978
1.0 1971
1.5 2001
10.5 1962
4.5 1962
2.5 1996
2.0 1999
2.0 1999
0.3 1979

0.0 2003
5.0 1993
2.0 1993

I------Snowdepth-----1--Heat--I--Cool--
AVG NO HIGH YR HDD NO CDD NO

0.5 45 5. 1982 32.4 50 0.0 50
0.7 44 12. 1987 30.5 50 0.0 50

0.6 44 12. 1987 27.5 51 0.0 51
0.5 44 10. 1987 25.6 50 0.0 50

0.7 44 12. 1987 28.1 50 0.0 50
0.8 44 19. 1987 27.8 49 0.1 49

1.2 47 16. 1987 27.2 50 0.0 50
0.8 45 15. 1987 28.4 50 0.0 50

0.8 45 14. 1987 28.8 51 0.0 51
0.8 43 11. 1987 26.7 50 0.0 50
0.7 43 9. 1987 28.3 49 0.0 49

0.4 44 8. 1987 27.4 47 0.0 47
0.7 44 8. 1996 26.7 48 0.0 48
0.5 44 9. 1996 28.8 48 0.0 48
0.6 44 9. 1996 29.6 48 0.0 48

0.4 44 8. 1996 31.1 49 0.0 49
0.4 44 7. 1996 29.8 49 0.0 49
0.6 43 8. 1979 28.3 50 0.0 50
0.5 43 6. 1996 29.3 50 0.0 50
0.4 43 8. 1979 29.6 50 0.0 50
0.5 43 7. 1979 28.9 50 0.0 50

0.5 43 11. 1983 26.5 49 0.0 49
0.7 44 10. 1983 27.8 48 0.0 48
0.5 44 8. 1983 29.5 48 0.0 48

0.4 44 7. 1979 27.3 48 0.0 48
0.4 44 7. 1979 24.5 48 0.0 48
0.6 44 8. 1996 25.2 48 0,0 48
0.7 44 6. 1979 26.9 48 0.1 48
0.8 44 12. 1979 26.8 48 0.0 48
0.7 44 16. 1979 22.7 48 0.0 48
0.5 44 15. 1979 23.0 49 0.0 49
0.4 44 11. 1979 23.8 50 0.0 50
0.2 44 6. 1979 23.0 49 0.0 49
0.2 44 5. 1979 23.0 49 0.0 49
0.1 44 3. 1989 23.2 48 0.1 48
0.1 44 4. 1950 23.2 48 0.0 48
0.2 44 4. 1993 24.7 48 0.0 48
0.3 44 10. 1982 24.6 48 0.0 48
0.3 44 10. 1982 22.9 48 0.0 48
0.6 11 7. 1964 24.1 11 0.0 11

0.2 48 6. 1980 22.9 49 0.1 49
0.3 47 12. 1980 22.4 50 0.1 50
0.3 46 8. 1980 22.7 50 0.0 50
0.2 49 4. 1980 22.3 50 0.1 50

0.1 50 3. 1978 19.3 50 0.1 50
0.1 50 2. 1978 19.1 52 0.1 52
0.1 50 2. 1978 20.5 52 0.1 52
0.1 50 3. 1978 21.2 51 0.0 51
0.1 49 2. 1999 21.4 52 0.0 52

0.0 50 1. 1999 21.3 52 0.1 52
0.0 50 0. 2003 21.3 52 0.0 52
0.0 50 0. 2003 19.7 52 0.1 52
0.1 50 3. 1993 18.6 52 0.2 52
0.0 50 2. 1993 19.4 52 0.1 52



I---Maximum Temperature---I---Minimum Temperature---I----Precipitationf---I-------Snowfall-----I------Snowdepth-----I--Heat--I--Cool--
MO DY AVG NO HI YR LO YR AVG NO HI YR LO YR AVG NO HIGH YR AVG NO HIGH YR AVG NO HIGH YR HDD NO CDD NO

3 15
3 16
3 17
3 18
3 19
3 20
3 21
3 22
3 23
3 24
3 25
3 26
3 27
3 28
3 29
3 30
3 31
4 1
4 2
4 3
4 4
4 5
4 6
4 7
4 8
4 9
4 10
4 11
4 12
4 13
4 14
4 15
4 16
4 17
4 18
4 19
4 20
4 21
4 22
4 23
4 24
4 25
4 26
4 27
4 28
4 29
4 30
5 1
5 2
5 3
5 4
5 5
5 6
5 7

60 53 82 1990
59 53 81 1995
59 51 82 1982
57 51 83 1989
57 52 74 1978
58 52 79 1976
59 52 78 1968
58 51 87 1968
59 51 85 1968
62 51 83 1994
61 50 81 1959
62 51 86 1959
64 51 86 1949
64 51 87 1989
66 52 89 1985
66 52 90 1998
64 49 88 1986
65 50 86 1978
68 52 82 2003
69 52 88 1967
69 52 88 1963
65 51 92 1963
64 50 83 1988
65 52 88 1991
67 52 88 1999
66 52 92 2001
66 52 89 1959
68 52 88 1959
69 52 88 1977
68 52 89 1977
68 51 88 1977
70 51 88 1960
70 52 92 2002
70 51 95 2002
71 51 94 1976
72 51 93 1985
72 51 94 1985
71 52 91 1985
72 51 94 1985
74 52 90 1985
74 52 91 1960
72 52 91 1960
73 52 94 1990
73 51 92 1990
72 51 90 1957
73 52 92 1957
73 52 89 1974
75 51 92 1986
75 51 89 1962
74 50 90 1954
73 50 91 1965
74 51 89 1965
77 50 95 1950
77 51 91 1986

36 1993
41 1992
35 1960
36 1993
36 1967
40 1956
34 1965
40 1985
39 1961
38 1983
40 1972
40 1971
44 2001
37 1996
43 1996
45 1959
39 1964
44 1961
43 1964
50 1961
48 1992
43 1987
47 1987
47 1989
37 1972
41 2003
51 1961
45 2003
52 1962
42 1959
44 1966
53 1987
52 1951
48 1986
44 1983
51 1983
49 1991
50 1953
50 1964
52 1997
47 1995
51 2000
48 1978
51 1967
50 1967
50 1966
53 1966
53 1964
49 1963
50 1966
50 1994
55 1978
60 1992
49 1992

34 53 58 1990
34 53 63 1990
33 52 62 1990
33 51 53 2003
34 51 53 1986
34 52 45 1975
35 52 55 1976
35 51 53 1997
33 51 52 1968
36 51 59 1966
35 50 52 1988
37 51 59 1954
37 51 64 1949
38 51 62 1989
40 52 63 1985
42 52 63 1977
40 49 64 1998
39 50 67 1998
40 52 56 1988
41 52 63 1977
43 52 63 1974
41 51 60 1981
40 51 61 1985
39 52 60 1997
40 52 64 1954
40 52 65 1991
40 52 61 1991
40 52 59 1992
41 52 59 1992
42 52 67 2001
42 51 59 1972
45 52 61 1960
44 51 60 2002
43 51 62 2002
44 51 65 2002
46 51 63 1975
46 52 68 1963
46 52 65 1957
47 51 64 1976
47 52 64 1996
47 52 64 1977
46 52 66 1961
46 52 68 1961
47 52 63 1994
48 51 68 1954
46 51 67 1956
47 52 68 1956
49 51 64 1994
50 51 64 2000
49 50 67 1954
48 50 61 1984
48 51 64 1953
50 50 64 1953
51 51 65 1956

9 1993 0.074
11 1979 0.105
19 1950 0.210
13 1967 0.150
14 1967 0.153
18 1981 0.116
14 1965 0.203
18 1954 0.140
19 2002 0.066
20 1992 0.113
18 1956 0.108
19 1983 0.158
17 2001 0.118
18 2001 0.148
19 1966 0.155
20 1969 0.168
16 1964 0.098
22 1965 0.141
24 1964 0.039
26 1992 0.090
24 1992 0.135
25 1964 0.076
25 1975 0.092
20 1982 0.148
25 1996 0.099
24 1972 0.188
18 1985 0.076
22 1960 0.061
26 1989 0.071
26 1990 0.175
24 1950 0.073
27 1953 0.138
29 1962 0.182
24 1962 0.081
26 1983 0.041
25 1956 0.069
29 1974 0.092
26 1983 0.053
28 1953 0.142
29 1986 0.078
32 2003 0.105
27 1956 0.121
31 1981 0.094
30 1976 0.113
30 1976 0.103
31 1967 0.103
29 1961 0.131
34 1996 0.045
33 1963 0.134
32 1961 0.102
33 1986 0.140
33 1966 0.112
38 1973 0.098
37 1974 0.071

52 0.97 1999
52 0.97 1967
52 1.94 1975
52 1.17 1983
52 2.08 1998
52 1.45 1982
52 1.63 2001
52 1.56 1977
52 0.81 1949
52 2.60 1979
52 1.74 1984
52 1.67 1978
52 1.23 1983
52 1.74 1994
52 1.87 1991
52 1.65 1975
52 0.88 1960
52 1.24 1961
52 0.57 1959
52 1.00 1990
52 1.12 1998
52 1.38 1960
52 0.89 1971
52 1.68 2003
52 0.97 1973
52 1.73 1974
52 1.51 1993
52 0.91 2003
52 0.65 1955
52 1.97 1953
52 1.00 1984
52 1.37 1989
52 2.72 1987
52 1.33 1998
52 0.69 2000
52 0.79 2002
52 1.50 1959
52 1.12 2000
52 1.44 1972
52 0.77 1966
52 1.23 1983
52 1.13 1987
52 1.53 1978
52 1.31 1973
52 1.69 1980
52 2.70 1994
52 0.89 1995
51 1.06 1976
51 1.83 1961
51 1.16 1972
51 1.59 1978
51 1.16 1988
51 1.39 1989
51 0.82 1977

0.00
0.06
0.00
0.00
0.00
0.01
0.04
0.01
0.00
0.00
0.00
0.18
0.00
0.00
0.00
0.06
0.00
0.00
0.00
0.00
0.00
0.01
0.00
0.05
0.00
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.2 1988
2.3 1950
0.0 2003
0.0 2003
0.2 1971
0.3 1990
2.0 1988
0.5 1973
0.0 2003
0.0 2003
0.0 2003
9.0 1971
0.0 2003
0.0 2003
0.1 1984
3.0 1964
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.6 1987
0.0 2003
2.0 1971
0.0 2003
0.7 1982
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.5 1988
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003
0.0 2003

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.2
0.1
0.0
0.0
0.1
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

1. 1993 18.3
2. 1950 18.9
0. 2003 18.9
0. 2003 20.1
0. 2003 19.6
0. 2003 19.3
0. 2003 18.2
0. 2003 18.8
0. 2003 19.2
0. 2003 16.2
0. 2003 17.1
9. 1971 16.2
3. 1971 15.4
0. 2003 15.1
0. 2003 12.9
3. 1964 11.8
0. 2003 14.0
0. 2003 13.5
0. 2003 11.2
0. 2003 10.8
0. 2003 10.2
0. 2003 12.4
0. 2003 13.2
0. 2003 13.4
0. 2003 11.9
0. 2003 12.8
0. 2003 12.3
0. 2003 11.6
0. 2003 10.4
0. 2003 10.8
0. 2003 10.8
0. 2003 8.8
0. 2003 9.2
0. 2003 9.9
0. 2003 8.8
0. 2003 7.8
0. 2003 7.6
1. 2000 7.6
0. 2003 7.3
0. 2003 6.5
0. 2003 6.1
0. 2003 7.4
0. 2003 7.2
0. 2003 6.4
0. 2003 7.1
0. 2003 7.3
0. 2003 6.5
0. 2003 4.5
0. 2003 4.5
0. 2003 5.7
0. 2003 5.9
0. 2003 5.8
0. 2003 3.8
0. 2003 3.7

53 0.1
53 0.2
51 0.1
51 0.0
51 0.0
52 0.0
52 0.0
51 0.1
51 0.1
51 0.2
50 0.0
51 0.2
51 0.3
51 0.4
52 0.7
52 0.5
49 0.4
50 0.3
52 0.2
52 0.4
52 0.8
51 0.3
50 0.0
52 0.3
52 0.3
52 0.7
52 0.3
52 0.3
52 0.3
52 0.6
51 0.3
51 0.8
51 0.8
51 1.2
51 1.2
51 1.5
51 1.5
52 0.7
51 1.7
52 1.4
52 1.2
52 1.2
52 1.6
51 1.3
51 1.6
51 1.5
52 1.1
51 1.2
51 1.8
50 1.4
50 0.9
51 1.3
50 1.7
51 2.3

53
53
51
51
51
52
52
51
51
51
50
51
51
51
52
52
49
50
52
52
52
51
50
52
52
52
52
52
52
52
51
51
51
51
51
51
51
52
51
52
52
52
52
51
51
51
52
51
51
50
50
S1
50
51



g---Maximum Temperature---I---Minimum Temperature--- I----Precipitation--- |-------Snowfall-----
MO DY AVG NO HI YR LO YR AVG NO HI YR LO YR AVG NO HIGH YR AVG NO HIGH YR

5 8 75 51 91 2000 58 1992 51 51 65 1961 34 1989 0.140 51 1.51 1956 0.00 51 0.0 2003
5 9 75 51 92 1964 60 1980 49 51 67 1961 29 1956 0.140 51 1.18 1978 0.00 51 0.0 2003
5 10 75 50 94 1963 59 1966 51 50 66 2000 33 1983 0.091 51 1.33 2002 0.00 51 0.0 2003
5 11 77 51 94 1963 57 1949 51 51 66 1979 29 1966 0.099 51 1.56 1981 0.00 51 0.0 2003
5 12 77 50 91 1953 56 1998 53 50 64 1979 33 1966 0.067 51 1.02 1961 0.00 51 0.0 2003
5 13 76 50 92 2000 58 1960 52 50 69 1980 35 1969 0.073 51 0.52 1971 0.00 51 0.0 2003
5 14 75 50 91 1957 56 1986 52 50 66 1991 40 2001 0.145 51 1.48 1972 0.00 51 0.0 2003
5 15 75 51 92 1957 52 1954 52 51 63 1976 35 1984 0.096 51 1.15 1954 0.00 51 0.0 2003
5 16 76 50 92 1962 61 1989 52 50 66 1976 34 1955 0.210 51 1.90 1971 0.00 51 0.0 2003
5 17 77 51 90 1965 58 2003 53 51 69 1990 32 1956 0.041 51 0.59 1988 0.00 51 0.0 2003
5 18 78 51 93 1987 53 2003 54 51 70 1995 31 1973 0.130 51 1.19 1950 0.00 51 0.0 2003
5 19 77 51 93 1996 49 1981 55 51 66 1997 40 2002 0.201 51 1.76 1981 0.00 51 0.0 2003
5 20 77 51 94 1996 58 1994 55 51 66 1997 38 2002 0.115 51 1.03 1969 0.00 51 0.0 2003
5 21 77 51 91 1996 60 2002 55 51 69 1996 38 1950 0.159 51 1.66 1990 0.00 51 0.0 2003
5 22 78 51 91 1960 58 2003 54 51 68 1955 34 2002 0.191 51 2.20 1983 0.00 51 0.0 2003
5 23 79 51 92 1964 55 1967 56 51 69 1957 39 2002 0.117 51 1.61 1951 0.00 51 0.0 2003
5 24 80 51 90 1965 59 1985 56 51 67 1987 39 1963 0.098 51 1.45 1985 0.00 51 0.0 2003
5 25 78 51 91 1991 62 1973 56 51 68 2000 37 1956 0.135 51 1.39 1979 0.00 51 0.0 2003
5 26 77 51 92 1991 54 1992 56 51 69 1989 39 1988 0.139 51 2.11 2001 0.00 51 0.0 2003
5 27 77 51 89 1991 58 1996 55 51 71 1991 41 1967 0.129 51 1.28 1984 0.00 51 0.0 2003
5 28 76 50 91 1965 56 1961 54 50 73 1991 37 1961 0.131 51 1.51 1950 0.00 51 0.0 2003
5 29 77 50 92 1991 55 1971 56 50 68 1982 39 1997 0.166 51 2.14 1990 0.00 51 0.0 2003
5 30 79 50 95 1991 57 1971 57 50 67 1998 40 1964 0.189 51 2.58 1955 0.00 51 0.0 2003
5 31 80 48 95 1991 62 1953 58 48 71 1991 41 1996 0.181 51 3.52 1980 0.00 51 0.0 2003
6 1 81 50 94 1991 60 1967 58 50 73 1998 38 1966 0.147 50 1.79 1997 0.00 50 0.0 2003
6 2 80 50 94 1989 66 1966 57 50 69 1980 38 1967 0.152 50 2.50 1956 0.00 50 0.0 2003
6 3 80 50 90 1987 59 1964 58 50 69 1991 42 1967 0.211 50 2.98 1963 0.00 50 0.0 2003
6 4 78 50 89 1953 62 1965 57 50 72 1981 42 1988 0.180 50 2.01 1963 0.00 50 0.0 2003
6 5 81 50 93 1953 70 1997 57 50 71 2002 43 1965 0.136 50 1.30 1985 0.00 50 0.0 2003
6 6 82 50 91 1988 68 1997 59 50 71 1981 43 1954 0.087 50 0.90 2000 0.00 50 0.0 2003
6 7 82 50 94 1984 61 1997 60 50 70 1986 48 1977 0.087 50 1.70 2003 0.00 50 0.0 2003
6 8 83 50 94 1999 70 1997 60 50 75 1980 40 1977 0.085 50 0.87 1983 0.00 50 0.0 2003
6 9 83 50 95 1999 66 1957 60 50 74 1981 42 1949 0.147 50 2.42 1969 0.00 50 0.0 2003
6 10 83 50 93 1999 65 1955 60 50 70 1985 46 1988 0.041 50 0.79 1961 0.00 50 0.0 2003
6 11 83 50 97 1964 68 1972 60 50 70 1993 42 1972 0.114 50 1.57 1965 0.00 50 0.0 2003
6 12 83 50 94 1986 71 1953 60 50 73 1986 43 1972 0.109 50 1.42 1989 0.00 50 0.0 2003
6 13 84 50 94 1957 69 1995 62 50 72 1973 47 1980 0.134 50 2.49 1962 0.00 50 0.0 2003
6 14 85 50 98 1954 71 1962 61 50 73 1981 44 1985 0.069 50 0.90 1971 0.00 50 0.0 2003
6 15 84 50 96 1957 71 1971 62 50 71 2001 45 1959 0.100 50 1.04 1971 0.00 50 0.0 2003
6 16 83 50 98 1991 61 1965 62 50 74 1981 49 1959 0.161 50 2.03 1965 0.00 50 0.0 2003
6 17 83 50 94 1957 58 1965 62 50 73 2000 45 1964 0.086 50 1.65 1976 0.00 50 0.0 2003
6 18 83 50 95 1957 62 1965 61 50 72 1997 45 1959 0.074 50 1.37 1960 0.00 50 0.0 2003
6 19 83 50 92 1993 70 1965 62 50 71 1993 47 1965 0.079 50 0.76 1949 0.00 50 0.0 2003
6 20 84 50 93 1993 72 1999 63 50 73 1975 47 1954 0.099 50 1.25 2003 0.00 50 0.0 2003
6 21 84 50 97 1988 67 1999 63 50 70 1976 51 1980 0.106 50 1.20 1972 0.00 50 0.0 2003
6 22 85 50 99 1988 66 1963 64 50 72 2000 44 1992 0.241 50 4.11 1972 0.00 50 0.0 2003
6 23 85 50 100 1988 68 1972 63 50 72 1996 46 1992 0.112 50 1.79 1961 0.00 50 0.0 2003
6 24 86 50 96 1950 74 1974 63 50 71 1964 48 1972 0.052 50 0.81 1979 0.00 50 0.0 2003
6 25 86 50 95 2002 73 1979 63 50 73 1981 47 1979 0.032 50 0.58 1960 0.00 50 0.0 2003
6 26 86 50 98 1988 74 1979 63 50 74 2002 46 1979 0.176 50 3.67 1995 0.00 50 0.0 2003
6 27 86 50 99 1959 70 1961 63 50 74 1998 48 1981 0.146 50 1.93 1993 0.00 50 0.0 2003
6 28 86 50 100 1959 68 1974 63 50 72 1983 49 1960 0.098 50 1.90 1949 0.00 50 0.0 2003
6 29 85 50 99 1959 72 1961 64 50 74 1999 52 1981 0.148 50 2.35 1949 0.00 50 0.0 2003
6 30 86 49 100 1959 76 1949 64 49 74 1998 54 1954 0.034 50 0.39 1982 0.00 50 0.0 2003

------Snowdepth-----1--Heat--I--Cool--
AVG NO HIGH YR HDD NO CDD NO
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0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
0. 2003
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0. 2003
0. 2003
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4.0
5.2
4.4
3.6
3.2
3.9
3.7
3.7
3.4
3.0
2.3
2.7
2.7
2.2
2.3
1.8
1.5
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3.0
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51 1.8
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50 2.3
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51 3.0
51 3.5
51 3.4
51 3.3
51 3.2
51 3.9
51 3.9
51 3.6
51 3.7
51 3.2
50 3.2
50 3.5
50 4.4
48 5.2
50 5.5
50 4.9
50 5.0
50 3.8
50 4.3
50 5.5
50 6.5
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50 7.0
50 6.8
so 6.9
50 6.8
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50 7.4
50 7.6
50 8.3
50 8.7
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1--- Maximum Temnperature ---I--- Minimum Temperature--- I---- Precipitationl---I ----- Snowfall --- I---Snowdepth -- I---Heat--I--Cool--
MO DY AVG NO HI YR LO YR AVG NO HI YR LPO YR AVG No HIGH YR AVG NO HIGH YR AVG NO HIGH YR HDD NO CDD NO

7 1 85 48 95 1959 73 1985 65 48 75 1977 49 1988 0.240 50 3.00 1960 0.00 50 0.0 2003 0.0 50 0. 2003 0.0 48 10.0 48
7 2 86 48 99 1954 72 2003 64 48 73 1987 46 1957 0.093 50 1.45 1992 0.00 50 0.0 2003 0.0 50 0. 2003 0.0 48 9.7 48
7 3 87 48 99 1956 72 2003 65 48 75 1980 50 2001 0.086 50 1.46 1994 0.00 50 0.0 2003 0.0 50 0. 2003 0.1 48 10.6 48
7 4 87 48 99 1954 66 1962 65 48 74 1999 53 1996 0.217 50 3.15 1987 0.00 50 0.0 2003 0.0 50 0. 2003 0.0 48 10.4 48
7 5 87 48 100 1990 76 1979 65 48 77 1957 48 1963 0.084 50 1.74 1972 0.00 50 0.0 2003 0.0 50 0. 2003 0.0 48 10.8 48
7 6 87 48 99 1977 70 1972 64 48 76 1999 50 1979 0.123 50 2.00 1950 0.00 50 0.0 2003 0.0 50 0. 2003 0.1 48 10.1 48
7 7 87 48 99 1988 70 1961 64 48 74 1999 51 1983 0.106 50 1.84 1956 0.00 50 0.0 2003 0.0 50 0. 2003 0.0 48 10.2 48
7 8 87 48 97 1993 76 1949 64 48 73 1994 50 1983 0.050 50 0.37 1980 0.00 50 0.0 2003 0.0 50 0. 2003 0.0 48 10.4 48
7 9 88 47 99 1990 70 1969 66 47 74 1994 53 1984 0.090 49 0.72 1950 0.00 50 0.0 2003 0.0 50 0. 2003 0.0 47 11.4 47
7 10 87 48 98 1993 72 1963 66 48 75 1999 49 1963 0.208 49 2.40 1998 0.00 50 0.0 2003 0.0 50 0. 2003 0.1 48 11.5 48
7 11 86 47 98 1990 73 1969 65 47 73 1989 51 1961 0.082 49 1.15 1999 0.00 50 0.0 2003 0.0 50 0. 2003 0.0 47 10.3 47
7 12 86 48 95 1987 74 1999 64 48 73 1988 48 2002 0.104 49 0.83 1971 0.00 50 0.0 2003 0.0 50 0. 2003 0.0 48 9.7 48
7 13 86 48 97 1957 69 1990 65 48 75 1992 52 1978 0.258 49 3.00 1991 0.00 50 0.0 2003 0.0 50 0. 2003 0.0 48 10.3 48
7 14 88 48 101 1954 69 1999 66 48 74 1981 53 1956 0.160 50 1.94 1975 0.00 50 0.0 2003 0.0 50 0. 2003 0.0 48 11.5 48
7 15 88 48 103 1954 73 1963 66 48 76 1992 56 1987 0.186 50 2.83 2000 0.00 50 0.0 2003 0.0 50 0. 2003 0.0 48 11.7 48
7 16 87 48 100 1988 71 1989 66 48 74 1995 54 1960 0.227 50 5.44 1989 0.00 50 0.0 2003 0.0 50 0. 2003 0.0 48 11.3 48
7 17 88 48 99 1988 74 1989 66 48 76 1988 54 1954 0.061 50 0.90 1956 0.00 50 0.0 2003 0.0 50 0. 2003 0.0 48 11.8 48
7 18 88 48 99 1977 80 1962 66 48 74 1988 58 1985 0.086 49 1.67 2001 0.00 50 0.0 2003 0.0 50 0. 2003 0.0 48 12.0 48
7 19 88 48 99 1977 78 2001 67 48 75 1959 58 1984 0.083 49 0.90 1988 0.00 50 0.0 2003 0.0 50 0. 2003 0.0 48 12.6 48
7 20 89 48 98 1977 77 2001 67 48 73 1981 56 1957 0.104 50 2.80 1956 0.00 50 0.0 2003 0.0 50 0. 2003 0.0 48 12.6 48
7 21 88 47 100 1987 71 1950 67 47 75 1980 53 2001 0.077 50 1.22 1984 0.00 50 0.0 2003 0.0 50 0. 2003 0.0 47 12.5 47
7 22 88 47 99 1957 76 1988 67 47 75 1980 53 2001 0.208 49 1.57 1988 0.00 50 0.0 2003 0.0 50 0. 2003 0.0 47 12.1 47
7 23 87 48 102 1957 77 1973 67 48 78 1972 55 1966 0.128 50 1.29 1980 0.00 '50 0.0 2003 0.0 50 0. 2003 0.0 48 11.6 48
7 24 87 49 98 1957 69 2000 66 49 75 1999 53 1985 0.165 50 2.25 1969 0.00 50 0.0 2003 0.0 50 0. 2003 0.0 49 11.6 49
7 25 86 48 98 1987 70 2000 67 48 75 1991 55 1957 0.064 50 0.62 1985 0.00 50 0.0 2003 0.0 50 0. 2003 0.0 48 11.2 48
7 26 86 48 97 1987 71 2000 67 48 75 1987 55 1976 0.137 50 0.98 1974 0.00 50 0.0 2003 0.0 50 0. 2003 0.0 48 11.0 48
7 27 87 48 96 1966 73 1991 66 48 72 1997 48 1962 0.107 50 1.28 1991 0.00 50 0.0 2003 0.0 50 0. 2003 0.0 48 11.4 48L..
7 28 88 48 98 1966 78 2001 66 48 74 1997 50 1962 0.106 49 1.70 1995 0.00 50 0.0 2003 0.0 50 0. 2003 0.0 48 11.9 48
7 29 86 48 99 1966 67 2001 66 48 75 1993 56 1962 0.299 50 2.21 1981 0.00 50 0.0 2003 0.0 50 0. 2003 0.0 48 11.2 48
7 30 86 48 100 1954 70 1972 66 48 77 1999 52 1956 0.246 49 2.00 1960 0.00 50 0.0 2003 0.0 50 0. 2003 0.0 48 10.5 48
7 31 87 48 102 1954 65 1966 66 48 72 1999 53 1997 0.060 49 0.52 1966 0.00 49 0.0 2003 0.0 49 0. 2003 0.1 48 11.0 48
8 1 88 48 103 1954 78 1996 66 48 79 1973 56 1966 0.157 49 1.70 1953 0.00 49 0.0 2002 0.0 49 0. 2002 0.0 48 11.6 48
8 2 87 48 99 1954 76 1965 66 49 74 1968 55 1992 0.156 50 1.91 1989 0.00 50 0.0 2002 0.0 50 0. 2002 0.0 48 11.2 48
8 3 87 49 98 1987 79 1962 66 49 75 1980 51 1959 0.182 50 1.50 1968 0.00 50 0.0 2002 0.0 50 0. 2002 0.0 49 11.3 49
8 4 87 49 98 1957 73 1953 66 49 77 1991 56 1998 0.190 50 1.94 1978 0.00 50 0.0 2002 0.0 50 0. 2002 0.0 49 11.5 49
8 5 86 49 97 2002 74 1964 66 49 74 1989 55 1985 0.173 50. 1.33 1972 0.00 50 0.0 2002 0.0 50 0. 2002 0.0 49 10.9 49
8 6 85 49 99 1977 71 1994 65 49 74 2002 55 1994 0.098 50 2.01 1993 0.00 50 0.0 2002 0.0 50 0. 2002 0.1 49 10.1 49
8 7 85 49 97 1977 73 1994 64 49 75 2000 50 1994 0.125 50 2.11 1960 0.00 50 0.0 2002 0.0 50 0. 2002 0.1 49 9.7 49
8 8 86 48 98 1980 75 1995 65 48 76 1999 52 1954 0.090 50 1.40 1981 0.00 50 0.0 2002 0.0 50 0. 2002 0.0 48 10.2 48
8 9 88 49 99 1980 76 1995 66 49 73 1998 54 1989 0.144 50 2.76 1990 0.00 50 0.0 2002 0.0 50 0. 2002 0.0 49 11.5 49
8 10 87 48 97 1977 65 1989 66 48 76 1987 56 2002 0.148 50 1.80 1969 0.00 50 0.0 2002 0.0 50 0. 2002 0.1 48 11.4 48
8 11 87 49 97 1983 67 1989 65 48 74 1977 53 1972 0.083 50 2.38 2001 0.00 50 0.0 2002 0.0 50 0. 2002 0.0 48 10.8 48
8 12 85 48 99 1977 71 1986 64 48 74 1961 45 1954 0.165 50 3.43 1979 0.00 50 0.0 2002 0.0 50 0. 2002 0.0 48 9.5 48
8 13 85 48 98 2002 66 1996 64 49 73 1999 51 1954 0.133 50 2.16 1992 0.00 50 0.0 2002 0.0 50 0. 2002 0.1 48 9.7 48
8 14 85 49 98 1985 75 1964 64 49 78 1997 49 1950 0.072 50 0.64 1976 0.00 50 0.0 2002 0.0 50 0. 2002 0.0 49 9.4 49
8 15 86 49 96 1988 67 1992 65 49 75 1980 47 1963 0.194 49 2.19 1974 0.00 49 0.0 2002 0.0 49 0. 2002 0.0 49 10.0 49
8 16 86 49 100 1954 68 1992 65 49 72 1997 50 1979 0.042 50 0.63 1982 0.00 50 0.0 2002 0.0 50 0. 2002 0.1 49 10.4 49
8 17 87 49 100 1988 69 1992 66 49 76 1997 49 1979 0.081 50 1.52 1954 0.00 50 0.0 2002 0.0 50 0. 2002 0.1 49 11.1 49
8 18 85 49 96 2002 70 1989 66 49 76 '1997 52 1981 0.231 50 2.32 1985 0.00 50 0.0 2002 0.0 50 0. 2002 0.0 49 10.2 49
8 19 85 49 98 1954 74 1957 65 49 72 1988 54 1962 0.247 50 4.85 1985 0.00 50 0.0 2002 0.0 50 0. 2002 0.0 49 9.6 49
8 20 84 49 103 1983 72 1986 63 49 71 2002 51 1998 0.203 50 4.00 1969 0.00 50 0.0 2002 0.0 50 0. 2002 0.0 49 8.4 49
8 21 83 49 97 1983 68 1990 63 49 73 1968 50 1953 0.061 50 1.24 1961 0.00 50 0.0 2002 0.0 50 0. 2002 0.0 49 7.9 49
8 22 84 49 102 1983 72 1990 62 49 72 1959 52 19S3 0.077 50 1.19 1950 0.00 50 0.0 2002 0.0 50 0. 2002 0.0 49 7.7 49
8 23 84 49 100 2002 71 1969 63 49 73 2002 52 1969 0.085 50 1.67 1967 0.00 50 0.0 2002 0.0 50 0. 2002 0.1 49 8.5 49



1 --- Maximum Temperature--- --- Minimum Temperature--- | ---- Precipitation---
MO DY AVG NO HI YR LO YR AVG NO HI YR LO YR AVG NO HIGH YR

8 24 85 49 98 1998 74 1990 63 49 73 2002 51 1994 0.077 50 1.03 1977
8 25 85 49 98 1998 75 1989 63 49 73 1998 49 1978 0.134 50 2.34 1957
8 26 85 49 97 1975 74 1957 63 49 71 1975 51 1982 0.099 50 1.35 1974
8 27 86 49 98 1987 75 1971 65 49 76 1998 55 1984 0.248 50 5.24 1971
828 86 49 99 1953 70 2002 65 49 72 1998 50 1968 0.190 50 1.59 1949
8 29 86 49 100 1953 70 2002 63 49 73 1993 43 1986 0.082 50 1.20 1988
8 30 86 49 104 1953 71 1965 63 49 71 1989 44 1986 0.014 50 0.61 2000
8 31 85 48 102 1953 67 1986 63 48 72 1991 46 1968 0.074 50 1.24 1963
9 1 85 50 95 1993 70 2002 63 50 77 1959 48 1954 0.207 50 3.05 1960
9 2 84 50 103 1953 72 1972 62 50 73 1959 48 1954 0.060 50 0.83 1979
9 3 85 50 100 1953 72 1955 63 50 75 1993 43 1967 0.093 50 1.70 1992
9 4 84 49 99 1953 70 1962 62 49 73 1993 47 1967 0.106 50 1.51 1974
9 5 83 49 98 1983 68 1974 63 49 76 1959 45 1997 0.154 50 3.05 1999
9 6 84 49 102 1954 68 2000 62 49 76 1948 46 1982 0.202 50 2.25 1974
9 7 84 49 104 1954 65 1974 60 50 78 1948 39 1962 0.126 50 1.64 1974
9 8 83 50 105 1954 70 1956 60 49 72 1987 43 1984 0.055 50 0.85 1998
9 9 82 50 94 1954 71 1988 59 50 70 1985 43 1986 0.133 50 5.35 1977
9 10 83 49 100 1983 68 1956 60 49 71 1954 39 1956 0.046 50 0.59 1988
9 11 83 50 102 1983 72 1969 58 50 73 1962 43 1949 0.088 50 1.10 1968
9 12 82 50 99 1983 65 1967 58 50 71 1986 41 1967 0.103 50 2.03 1960
9 13 81 50 92 1998 68 1985 58 50 70 1989 41 1954 0.138 50 1.32 1965
9 14 80 50 93 1980 57 1964 58 50 72 1979 38 1953 0.098 50 1.61 1973
9 15 80 50 94 1962 65 1963 58 50 70 1993 42 1985 0.057 50 1.19 1976
9 16 79 50 94 1991 57 1963 57 50 70 1991 39 1966 0.231 50 4.96 1999
9 17 79 50 95 1991 65 1988 57 50 74 1991 40 1984 0.130 50 1.90 1965
9 18 79 50 93 1954 66 1981 57 50 73 1991 40 1984 0.101 50 1.44 1975
9 19 79 50 94 1983 65 1969 58 50 71 1978 41 1959 0.046 50 0.76 1991
9 20 79 50 92 1983 66 1969 58 50 70 1977 37 1959 0.145 50 2.41 1966
9 21 78 50 91 1965 61 1969 58 50 72 1989 33 1956 0.145 50 2.60 1966
9 22 77 50 91 1965 63 1999 56 50 73 1992 35 1962 0.224 50 2.72 1979
9 23 76 50 90 1980 63 1974 53 50 71 1980 34 1983 0.075 50 1.74 1975
9 24 75 51 91 1984 60 1995 52 50 69 1986 33 1963 0.060 51 1.42 1975
9 25 75 50 92 1986 55 1992 52 50 67 1986 33 1963 0.121 51 1.41 1975
9 26 76 51 93 1986 55 2000 53 50 67 1980 37 1967 0.110 51 1.53 1989
927 76 51 95 1954 61 1966 54 50 69 1972 38 1967 0.178 51 2.90 1985
928 74 51 95 1954 48 1984 54 50 70 1996 371952 0.105 51 2.21 1976
9 29 74 51 93 1954 55 1984 53 51 70 1954 40 1981 0.109 51 1.27 1963
930 74 51 96 1954 60 1983 53 51 74 1954 38 1961 0.186 51 1.48 1983

10 1 74 53 91 1986 55 1984 52 53 70 1959 34 1993 0.160 53 2.57 1959
10 2 75 53 92 1954 55 1966 52 53 69 1971 35 1966 0.141 53 2.76 1973
10 3 74 52 89 1986 52 1974 51 52 66 1971 33 1974 0.094 52 1.24 1985
10 4 74 53 94 1954 57 1996 50 53 70 1986 28 1974 0.066 53 0.74 1995
10 5 73 53 96 1954 52 1948 51 53 73 1986 30 1965 0.125 53 2.25 1948
10 6 73 52 94 1951 54 1964 49 53 65 1995 29 1965 0.110 53 2.30 1957
10 7 71 53 89 1954 55 2001 47 53 67 1995 29 1953 0.136 53 2.09 1951
10 8 70 53 84 1990 54 2000 46 53 66 1976 29 1954 0.112 53 2.58 1996
10 9 71 53 94 1959 53 2000 48 53 71 1959 29 2001 0.112 53 1.52 1976
10 10 71 53 86 1997 54 1952 47 53 70 1959 32 2000 0.138 53 2.07 1971
10 11 70 53 86 1954 52 1952 47 53 68 1990 30 1964 0.063 53 1.99 2002
10 12 71 53 89 1954 54 1952 46 53 63 1990 28 1964 0.024 53 0.55 1983
10 13 70 53 88 1954 56 1988 46 53 70 1990 29 1988 0.042 53 0.61 1983
10 14 72 52 92 1954 50 1977 48 52 67 1995 27 1988 0.170 53 3.19 1955
10 15 72 52 87 1985 54 1959 45 53 67 1954 30 1987 0.080 53 2.00 1995
10 16 71 52 85 1953 56 1997 46 51 61 1975 33 1978 0.092 53 1.48 2002

---- Snowfall-----I------Snowdepth-----1--Heat--I--Cool--
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HIGH YR HDD NO CDD NO
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0.4
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0.1
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0.3
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50 3.4
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53 2.3
52 1.8
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53 0.9
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53 0.7
53 0.6
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51 0.5
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1 ---Maximum Temperature--- I---Minimum Temperature--- I----Precipitation---i -------Snowfall ----- ------Snowdepth----- I--Heat-- I--Cool--
MO DY AVG NO Hi YR LO YR AVG NO HI YR LO YR AVG NO HIGH YR AVG NO HIGH YR AVG NO HIGH YR HDD NO CDD NO

10 17 69 52 82 1968 48 1991 46 52 65 1989 28 1982 0.128 53 1.59 1964 0.00 53 0.0 2002 0.0 53 0. 2002 8.2 52 0.3 52
10 18 69 52 87 1984 51 1976 44 52 61 1980 27 1982 0.089 53 1.62 1990 0.00 53 0.0 2002 0.0 53 0. 2002 8.8 52 0.3 52
10 19 67 52 86 1953 48 1972 43 52 67 1968 27 1948 0.148 53 1.90 1966 0.00 53 0.0 2002 0.0 53 0. 2002 10.2 52 0.4 52
10 20 67 52 88 1953 46 1972 44 52 62 1984 26 1992 0.112 53 1.67 1976 0.00 53 0.0 2002 0.0 53 0. 2002 10.5 52 0.3 52
10 21 67 52 85 1984 48 1974 42 52 62 1993 26 1974 0.195 53 4.31 1961 0.00 53 0.0 2002 0.0 53 0. 2002 11.4 52 0.5 52
10 22 67 52 89 1949 53 1998 42 52 66 1984 22 1952 0.083 53 2.25 1956 0.00 53 0.0 2002 0.0 53 0. 2002 11.1 52 0.5 52
10 23 67 52 83 1978 50 1982 43 52 67 1984 26 1952 0.129 53 1.33 1983 0.00 53 0.0 2002 0.0 53 0. 2002 10.4 52 0.3 52
10 24 67 52 84 2001 49 1982 43 52 61 2001 26 1969 0.057 53 0.76 1984 0.00 53 0.0 2002 0.0 53 0. 2002 10.3 52 0.2 52
10 25 65 53 79 1954 46 1981 43 53 65 1971 26 1969 0.140 53 1.81 1980 0.00 53 0.0 2002 0.0 53 0. 2002 11.2 53 0.2 53
10 26 66 52 80 1984 53 1979 41 53 62 1971 26 1962 0.136 53 2.42 1977 0.00 53 0.0 2002 0.0 53 0. 2002 11.8 52 0.1 52
10 27 65 53 84 1984 45 1976 41 53 63 1977 19 1962 0.043 53 0.76 1987 0.00 53 0.0 2002 0.0 53 0. 2002 12.3 53 0.2 53
10 28 66 52 83 1984 44 1976 42 52 60 1984 26 1976 0.142 53 2.92 199S 0.00 53 0.0 2002 0.0 53 0. 2002 11.3 52 0.1 52
10 29 65 52 86 1984 47 2002 40 52 66 1984 24 1952 0.074 53 1.75 1953 0.00 53 0.0 2002 0.0 53 0. 2002 13.0 52 0.2 52
10 30 64 52 83 1950 41 2002 39 52 62 1971 20 1952 0.106 53 1.91 1949 0.00 53 0.0 2002 0.0 53 0. 2002 13.5 52 0.0 52
10 31 64 51 88 1950 48 2002 41 51 63 1971 24 1968 0.106 53 2.41 1949 0.00 53 0.0 2002 0.0 53 0. 2002 12.7 51 0.3 51
11 1 66 51 88 1950 48 1988 42 52 66 1971 24 1954 0.127 53 2.26 1949 0.00 53 0.0 2002 0.0 53 0. 2002 11.1 51 0.3 51
11 2 67 52 87 1950 46 1996 43 52 66 1971 25 1993 0.095 52 0.93 1999 0.00 53 0.0 2002 0.0 53 0. 2002 10.5 52 0.5 52
11 3 67 52 83 1950 47 1998 42 52 64 1972 19 1959 0.114 52 1.17 1971 0.00 53 0.0 2002 0.0 53 0. 2002 11.3 52 0.2 52
11 4 64 53 82 1974 39 1991 40 53 66 1977 25 1996 0.109 52 2.00 1985 0.00 53 0.0 2002 0.0 53 0. 2002 13.7 53 0.3 53
11 5 62 53 79 1975 43 1991 39 53 64 1977 22 1991 0.097 53 0.78 1973 0.00 52 0.0 2002 0.0 52 0. 2002 14.6 53 0.1 53
11 6 61 53 81 1948 45 1962 37 53 61 1977 15 1967 0.079 53 0.79 1977 0.00 53 0.0 2002 0.0 53 0. 2002 16.2 53 0.1 53
11 7 61 53 77 1959 40 1953 36 53 61 1977 18 1967 0.146 53 2.57 1963 0.00 53 0.0 2002 0.0 53 0. 2002 17.1 53 0.0 53
11 8 61 53 80 1975 40 1959 36 53 64 1975 17 1967 0.093 53 2.15 1996 0.01 53 0.3 1976 0.0 53 0. 2002 16.9 53 0.2 53
11 9 62 53 77 1994 41 1991 37 53 59 1986 18 1976 0.066 53 0.88 1957 0.00 53 0.0 2002 0.0 53 0. 2002 16.0 53 0.1 53
11 10 61 53 75 1999 40 1991 38 52 56 1977 20 1959 0.179 53 2.09 1962 0.00 53 0.0 2002 0.0 53 0. 2002 15.9 52 0.0 52
11 11 59 53 79 1985 34 1987 36 53 62 2002 19 1957 0.131 53 1.58 1979 0.11 53 6.0 1987 0.1 53 6. 1987 17.9 53 0.0 53
11 12 58 53 79 1964 43 1996 35 53 54 1982 16 1987 0.062 52 1.30 2002 0.10 52 5.0 1976 0.1 52 3. 1976 18.5 53 0.0 53,
11 13 59 53 77 1985 40 1968 34 53 58 1985 18 1996 0.108 53 1.63 1982 0.00 53 0.0 2002 0.0 53 1. 1976 18.6 53 0.0 53
11 14 60 53 81 1985 35 1996 35 53 55 1993 16 1986 0.048 53 1.22 1972 0.00 53 0.0 2002 0.0 53 0. 2002 18.0 53 0.1 53
11 15 62 53 82 1993 40 1976 36 53 65 1993 21 1996 0.062 53 1.12 1952 0.00 53 0.0 2002 0.0 53 0. 2002 16.5 53 0.2 53
11 16 60 53 75 2001 41 1972 36 53 56 1993 13 1967 0.052 53 0.71 1969 0.00 53 0.0 2002 0.0 53 0. 2002 17.0 53 0.0 53
11 17 60 53 84 1955 39 1967 37 53 55 1954 19 1967 0.091 53 0.90 2002 0.00 53 0.0 2002 0.0 53 0. 2002 16.8 53 0.0 53
11 18 60 53 79 1953 44 2000 34 53 58 1954 13 1959 0.072 53 0.85 1980 0.00 53 0.0 2002 0.0 53 0. 2002 18.2 53 0.0 53
11 19 60 53 79 1953 40 1984 35 53 59 1954 14 1959 0.086 53 0.91 1984 0.00 53 0.0 2002 0.0 53 0. 2002 17.7 53 0.0 53
11 20 60 53 76 1985 36 1986 36 53 56 1985 15 1959 0.108 53 2.30 1952 0.00 53 0.0 2002 0.0 53 0. 2002 17.4 53 0.0 53
11 21 57 53 74 1991 36 1987 34 53 59 1991 17 1968 0.152 53 2.09 1952 0.01 53 0.5 1996 0.0 53 0. 2002 19.9 53 0.0 53
11 22 55 52 74 1979 36 1989 32 52 59 1992 15 1964 0.112 53 1.41 1962 0.02 53 0.5 1996 0.0 53 0. 2002 21.5 52 0.0 52
11 23 56 52 76 1979 35 1989 31 52 56 1992 15 1984 0.062 53 0.71 1989 0.07 53 3.7 1989 0.1 53 3. 1989 22.0 52 0.0 52
11 24 57 51 74 1979 34 1981 34 51 59 1979 12 1956 0.109 53 1.30 1959 0.05 53 1.7 1971 0.1 53 2. 1989 20.0 50 0.0 50
11 25 56 53 77 1973 37 1956 32 53 61 1973 14 1950 0.155 53 1.64 1983 0.04 53 1.0 1983 0.0 53 1. 1950 21.1 53 0.1 53
11 26 57 53 74 1990 29 1950 33 53 57 2001 13 1950 0.104 53 0.97 1996 0.00 53 0.0 2002 0.0 53 0. 2002 20.4 53 0.0 53
11 27 57 53 79 1973 37 1977 35 52 57 1985 15 1991 0.112 53 1.58 1988 0.00 53 0.0 2002 0.0 53 0. 2002 19.2 52 0.0 52
11 28 58 53 77 1990 39 1996 36 52 60 1973 18 1996 0.159 53 2.86 1993 0.00 53 0.0 2002 0.0 53 0. 2002 18.3 52 0.0 52
11 29 56 52 73 1991 42 1996 33 53 55 2001 10 1955 0.121 52 1.12 1963 0.00 52 0.0 2002 0.0 53 0. 2002 21.2 52 0.0 52
11 30 52 53 75 2001 31 1976 30 53 60 2001 11 1976 0.074 53 0.91 1985 0.00 53 0.1 1952 0.0 53 0. 2002 24.2 53 0.0 53
12 1 51 51 73 2001 34 1967 30 52 57 1991 11 1976 0.121 52 2.10 1974 0.00 49 0.0 2002 0.0 48 0. 2002 25.0 51 0.0 51
12 2 52 52 68 1980 33 1964 28 51 52 1982 16 1967 0.038 52 0.83 1986 0.00 49 0.0 2002 0.0 48 0. 2002 25.1 51 0.0 51
12 3 53 52 76 1950 31 2000 29 52 50 1982 12 1960 0.083 52 1.15 1948 0.00 49 0.0 2002 0.0 48 0. 2002 23.8 52 0.0 52
12 4 55 52 77 1998 30 1966 31 52 56 1982 12 2002 0.091 52 1.11 1983 0.07 49 3.5 1957 0.1 48 4. 1957 22.4 52 0.0 52
12 5 54 52 78 1994 29 2002 32 52 60 1964 14 1966 0.116 52 1.99 1993 0.12 49 6.0 2002 0.1 47 4. 2002 22.6 52 0.0 52
12 6 56 52 80 1998 37 2002 31 52 56 1972 16 1969 0.099 52 0.83 1996 0.00 49 0.0 2002 0.1 47 3. 2002 21.9 52 0.0 52
12 7 53 52 80 1998 32 1954 31 52 59 1998 12 1954 0.092 52 1.02 1996 0.12 49 5.0 1995 0.1 48 3. 2002 23.4 52 0.1 52
12 8 52 52 74 1980 34 1977 30 52 57 1956 10 1954 0.083 52 0.91 1989 0.24 49 6.0 1976 0.3 48 6. 1989 23.9 52 0.0 52
12 9 51 52 74 1991 27 1989 30 52 54 1980 10 1976 0.179 52 1.54 1973 0.06 49 2.0 1988 0.2 48 5. 1989 24.8 52 0.0 52



I---Maximum Temperature---I--- minimum Temperature---I----Precipitation---I-------Snowfall-----I------Snowdepth-----I--Heat--I--Cool--
MO DY AVG NO HI YR LO YR AVG NO HI YR LO YR AVG NO HIGH YR AVG NO HIGH YR AVG NO HIGH YR HDD NO CDD NO

12 10
12 11
12 12
12 13
12 14
12 15
12 16
12 17
12 18
12 19
12 20
12 21
12 22
12 23
12 24
12 25
12 26
12 27
12 28
12 29
12 30
12 31

49 52 72 1956
48 51 71 1966
49 52 72 1985
50 52 72 1984
49 52 68 2001
50 52 73 1984
47 51 78 1971
48 50 73 1984
48 50 73 1984
47 50 65 1990
47 50 65 1987
46 50 68 1956
45 50 72 1956
48 50 71 1990
47 50 66 1988
47 49 74 1955
47 48 74 1955
46 48 71 1971
48 48 76 1984
48 49 77 1984
48 49 71 1971
48 50 70 1990

31 1995
28 1968
25 1988
23 1962
23 1960
32 1962
32 1963
25 1973
28 1989
28 1989
28 1985
26 1963
19 1989
21 1989
23 1989
15 1983
24 1985
28 1989
25 1993
23 1993
26 1983
31 1998

29 52 54 1972
29 52 50 1971
28 52 55 1985
31 52 53 1991
29 52 52 2001
29 52 50 1984
28 51 65 1971
27 50 47 1971
26 50 49 2001
26 50 46 1984
28 50 47 2002
27 50 53 1956
24 50 46 1990
26 50 55 1990
27 50 50 1974
27 49 50 1965
25 48 58 1982
25 48 59 1964
27 48 51 1971
28 49 57 1954
28 49 58 1954
26 50 46 1972

13 1977 0.135
5 1968 0.179
6 1962 0.161
4 1960 0.150
8 1962 0.123
8 1962 0.108

12 1963 0.095
4 1989 0.084
7 1973 0.083
8 1973 0.076

10 1989 0.061
2 1963 0.163
2 1989 0.092
1 1989 0.060
3 1983 0.119

-1 1989 0.078
-1 1983 0.065

0 1966 0.012
7 1966 0.144

11 1977 0.125
10 1976 0.117
4 1993 0.098

51 1.03 1992
52 1.70 1967
52 1.84 1961
52 1.57 1998
52 1.50 1953
52 0.89 1981
51 0.97 1974
50 1.31 2000
50 1.84 1977
50 0.79 1959
50 0.66 2002
50 2.14 1957
50 1.06 1969
50 1.20 1968
49 2.01 1986
50 0.90 2002
50 1.02 1975
50 0.39 1997
50 1.59 1964
50 1.45 1966
49 1.70 1948
51 1.53 1975

0.06
0.06
0.28
0.12
0.00
0.00
0.18
0.15
0.00
0.10
0.06
0.06
0.01
0.00
0.03
0.00
0.00
0.02
0.06
0.14
0.02
0.01

49
49
49
49
49
49
48
47
47
47
47
47
47
47
45
46
46
47
47
46
47
48

2.9 1950
3.0 1973
8.5 1982
4.0 1989
0.0 2002
0.0 2002
6.0 1973
7.0 1973
0.0 2002
2.0 1982
2.0 2000
3.0 1973
0.5 1981
0.1 1993
1.5 1998
0.0 2002
0.0 2002
0.5 1997
2.0 1993
3.5 1993
1.0 1997
0.5 1998

0.2
0.1
0.3
0.4
0.3
0.2
0.3
0.4
0.4
0.4
0.3
0.2
0.2
0.2
0.3
0.3
0.2
0.2
0.2
0.4
0.2
0.1

48
47
47
47
47
47
47
46
46
46
46
46
46
46
45
46
44
44
44
45
44
45

3. 1989 25.8
3. 1989 26.5
8. 1982 26.6

10. 1989 24.8
8. 1989 26.0
8. 1989 25.8
7. 1989 27.5
13. 1973 27.9
10. 1973 28.2

8. 1973 28.8
7. 1989 28.1
7. 1989 28.6
7. 1989 30.5
7. 1989 27.9
7. 1989 27.9
8. 1966 28.3
6. 1989 29.1
6. 1989 29.5
6. 1989 28.0
6. 1966 27.3
5. 1993 27.6
4. 1993 28.4

52 0.0
51 0.0
52 0.0
52 0.0
52 0.0
52 0.0
51 0.1
50 0.0
50 0.0
50 0.0
50 0.0
50 0.0
50 0.0
50 0.0
50 0.0
49 0.0
48 0.0
48 0.0
48 0.0
49 0.0
49 0.0
50 0.0

52
51
52
52
52
52
51

50
50
50
50
50
50
50

50

49
48
48
48
49
49
50

Southeast Regional Climate Center, sercc~dnr.state.sc.us



ASHLAND 1 SW, VIRGINIA
Monthly Total Snowfall (Inches)

(440327)

File last updated on May 18,
*** Note *** Provisional Data *** After Year/Month 200401

a = I day missing, b = 2 days missing, c = 3 days, ..etc..,
z = 26 or more days missing, A = Accumulations present

Long-term means based on columns; thus, the monthly row may not
sum (or average) to the long-term annual value.

MAXIMUM ALLOWABLE NUMBER OF MISSING DAYS: 5
Individual Months not used for annual or monthly statistics if more than 5 days are missing.

Individual Years not used for annual statistics if any month in that year has more than 5 days missing.

YEAR JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN ANN
(5)
1947-48 0.00z 0.00z 0.00z 0.OOz 0.OOz 0.00z 0.00z 0.00z 0.O0z 000z 0.O0z 0.0z
1948-49 0.00z 0.00b 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1949-50 0.00 0.00 0.00 0.00 0.00 0.00n 0.00 3.70 2.30 0.00 0.00 0.00
1950-51 0.00 0.00 0.00z 0.00 1.00 3.10p 1.00b 0.00b 0.00 0.00 0.00 0.00z
1951-52 0.00z 0.00z 0.00z 0.00 0.00z 0.00z 0.00z 0.00z 0.00z 0.00z 0.00z 0.00z
1952-53 0.00z 0.00z 0.00w 0.00 0.10 0.00 0.00 0.00 5.50 0.00 0.00 0.00
1953-54 0.00 0.00 0.00 0.00a 0.00 0.00 7.00 0.00 0.00 0.00 0.00 0.00
1954-55 0.00 0.00 0.00 0.00 0.00 0.00 6.30 0.00h 0.00 0.00 0.00 0.00
1955-56 0.00a 0.00z 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1956-57 0.00 0.00 0.00 0.00 0.00 0.00 0.00z 0.00 0.00 0.00 0.00 0.00
1957-58 0.00 0.00 0.00 0.00 0.00 3.50 1.00 0.00z 0.00z 0.00z 0.00z 0.00z
1958-59 0.00z 0.00z 0.00z 0.00z 0.00 0.00z 0.00z 0.00z 0.00 0.00 0.00 0.00

0.00
0.00
6.00
2.00
0.00
5.60
7.00
6.30
0.00
0.00
4.50
0.00

1959-60 0.00 0.00 0.00
1960-61 0.00 0.00 0.00
1961-62 0.00 0.00 0.00
1962-63 0.00 0.00 0.00
1963-64 0.00 0.00 0.00
1964-65 0.00 0.00 0.00
1965-66 0.00 0.00 0.00
1966-67 0.00 0.00 0.00
1967-68 0.00 0.00 0.00
1968-69 0.00z 0.00 0.00
1969-70 0.00 0.00 0.00
1970-71 0.00z 0.00z 0.00z
1971-72 0.00 0.00 0.00
1972-73 0.00 0.00 0.00
1973-74 0.00 0.00 0.00
1974-75 0.00 0.00 0.00
1975-76 0.00 0.00 0.00
1976-77 0.00 0.00 0.00
1977-78 0.00 0.00 0.00
1978-79 0.00 0.00 0.00
1979-80 0.00 0.00 0.00
1980-81 0.00 0.00 0.00

0.00 0.00 0.00 0.OOz 0.00z 0.00z 0.00 0.00 0.00 0.00
0.00 0.00 0.00z 0.00z 8.60 0.00 0.00 0.00 0.00 8.60
0.00 0.00 0.00z 0.00z 0.00z 15.00 0.00 0.00 0.00 15.00
0.00 0.00a 0.00z 0.00z 4.50f 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00a 0.00z 9.50 3.00 0.00 0.00 0.00 12.50
0.00 0.00 0.00 11.00 0.00z 0.00 0.00 0.00 0.00 11.00
0.00 0.00 0.00 29.00 a 0.00 0.00 0.00 0.00 0.00 29.00
0.00 0.00a 0.00c 5.00 13.80 0.00 0.00 0.00 0.00 18.80
0.00 0.00 0.00 0.00z 0.00a 0.00d 0.00 0.00z 0.00z 0.00
0.00 0.00a 1.00 0.00 0.00 2.50 0.00 0.00 0.00 3.50
0.00 0.00 0.00a 0.50 0.00z 0.00z 0.00z 0.00z 0.00z 0.50
0.00z 0.00z 0.00z 0.00z 0.00z 10.20c 2.00 0.00 0.00 12.20
0.00 1.70 0.00 0.00 18.50 0.00 0.00 0.00 0.00 20.20
0.00 0.50 0.00 4.50 0.00 0.50 0.00 0.00 0.00 5.50
0.00 0.00 19.00 0.00 5.50 0.50 0.00 0.00 0.00 25.00
0.00 0.00 0.00 5.00 10.00 2.50 0.00 0.00 0.00 17.50
0.00 0.00 0.00 0.80 0.70 0.50 0.00 0.00 0.00 2.00
0.00 5.30 9.00 14.90 0.10 0.00 0.00 0.00 0.00 29.30
0.00 0.00 0.00 8.50 7.20 8.70 0.00 0.00 0.00 24.40
0.00 0.00 0.00 3.10 25.50 0.30 0.00 0.00 0.00 28.90
0.20 0.00 0.00 17.50 7.60 13.50 0.00 0.00 0.00 38.80
0.00 0.00 0.00 5.50 0.00 0.00 0.00 0.00 0.00 5.50

http://cirrus.dnr.state.sc.us/cgi-bin/sercclcliMONtsnf.pl?vaO327 06/04/2004



1981-82 0.00 0.00 0.00
1982-83 0.00 0.00 0.00
1983-84 0.00 0.00 0.00
1984-85 0.00 0.00 0.00
1985-86 0.00 0.00 0.00
1986-87 0.00 0.00 0.00
1987-88 0.00 0.00 0.00
1988-89 0.00 0.00 0.00
1989-90 0.00 0.00 0.00
1990-91 0.00 0.00 0.00
1991-92 0.00 0.00 0.00
1992-93 0.00 0.00 0.00
1993-94 0.00 0.00 0.00
1994-95 0.00 0.00 0.00
1995-96 0.00 0.00 0.00
1996-97 0.00 0.00 0.00
1997-98 0.00 0.00 0.00
1998-99 0.00 0.00 0.00
1999-00 0.00 0.00 0.00
2000-01 0.00 0.00 0.00
2001-02 0.00 0.00 0.00
2002-03 0.00 0.00 0.00
2003-04 0.00 0.00 0.00

MEAN 0.00 0.00 0.00
S.D. 0.00 0.00 0.00

SKEW 0.00 0.00 0.00
MAX 0.00 0.00 0.00
MIN 0.00 0.00 0.00

0.00 1.00 3.00 12.80 17.60
0.00 0.00 10.50 0.00 16.70
0.00 1.00 0.10 4.70 3.00
0.00 0.00 0.00 11.40 0.10
0.00 0.00 1.00 9.50 6.20
0.00 0.00 0.00 25.00 6.90
0.00 6.00 0.00 9.50 0.20
0.00 0.00 2.20 0.00 9.60
0.00 3.90 16.50 0.00 0.10
0.00 0.00 0.70 0.30 2.00
0.00 0.00 0.00 0.00 1.10
0.00 0.00 0.10 0.00 6.00
0.00 0.00 5.60 4.30 3.90
0.00 0.00 0.00 10.00 0.50
0.00 0.00 6.50 30.20 18.50
0.00 1.00 1.50 5.00 3.10
0.00 0.00 2.00 0.00 0.00
0.00 0.00 2.00 0.30 2.00
0.00 0.00 0.00 12.80 2.00
0.00 0.00 2.00 0.50 4.00
0.00 0.00 0.00 8.00 0.00
0.00 0.00 6.00 7.50 16.80
0.00 0.00z 2.80 7.30o 0.20

Period of Record Statistics
0.00 0.41 1.98 6.05 5.03
0.03 1.22 4.12 7.65 6.55
7.14 3.56 2.75 1.65 1.37

0.00 0.70 0.00 0.00
0.00 0.00 0.00 0.00
0.80 0.00 0.00 0.00
0.10 0.00 0.00 0.00
0.30 0.00 0.00 0.00
0.80 0.60 0.00 0.00
2.20 0.50 0.00 0.00
1.00 0.00 0.00 0.00
0.30 0.70 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
7.00 0.00 0.00 0.00
2.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
5.20 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
4.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
2.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00z 0.00z 0.00z 0.00z

1.78 0.09 0.00 0.00
3.44 0.32 0.00 0.00
2.45 4.65 0.00 0.00

35.10
27.20
9.60

11.60
17.00
33.30
18.40
12.80
21.50

3.00
1.10

13.10
15.80
10.50
60.40
10.60
2.00
8.30

14.80
8.50
8.00

30.30
3.00

17.85
12.72

1.12
60.40

1.10
0.20 6.00 19.00 30.20 25.50 15.00 2.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

NO
YRS

50 51 51 54 53 48 45 46 51 52 51 50 35
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0 NCD I Climate-Rg4 r Data Inventories / Locate Station / Search

Richmond International Airport
Richmond, VA, United States

ASOS Photogiphsp
Other Stations in lichmond
List Stations in Division VA.02

ist Stations in Henrico County
List Stations within 5,10, 25, or 50 miles

Type*: ASOS-NWS

Call Sign/IlCS* : RUC I KRIC

VBAIN* :13740

COOP ]D* : 447201
Climate Division* : VA-02 - Eastern Piedmont

WVMO )* :72401
In Service*: 01 Aug 1928 to Present

Elevation* : 50.0m (164.0') above s/i

LatILon* : 37'30'N 17719'W A\o

County! : Henrico

* Disclainer
* List of NCDC DataseLs
* Please report any DarjErrors found.
* Note to webmasters: you can link directly to this page.

About this Station
IaW Ipventories

. DATA
* Station History
* State Climatologist
* Regional Climate Center

Information at Other Sites
* National Weather.Service

- Eastern Region Headquarters
- Regional Forecast Office
- Current Weather Condition
. Current Weiather Forecast

* Current Radar
* Current Satellite
* Sunrise/Sunset

91-I! Other Stations In Richmond

Richmond Ashland Hanover Co M
Richmond Byrd Aab
Richmond Chimborazo
Richmond City Locks
Richmond Civic Center
Richmond Three Chopt
Richmond Westham Gag

_~ ~ ~ ~ ~~~~--- .. M- . . . . . .........

E About this Station

Richmond is located in east-central Virginia at the head of
navigation on the James River and along a line separating the
Coastal Plains (Tidewater Virginia) from the Piedmont. The
Blue Ridge Mountains lie about 90 miles to the west and the
Chesapeake Bay 60 miles to the east. Elevations range from a
few feet above sea level along the river to a little over 300 feet in
parts of the western section of the city.

The climate might be classified as modified continental.
Summers are warm and humid and winters generally mild. The
mountains to the west act as a partial barrier to outbreaks of
cold, continental air in winter. The cold winter air is delayed
long enough to be modified, then further warmed as it subsides
in its approach to Richmond. The open waters of the Chesapeake

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwDI-StnSrch-StnlD-20027083 11/18/2003
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Bay and Atlantic Ocean contribute to the humid summers and mild winters. The coldest weather normally occurs
in late December and January, when low temperatures usually average in the upper 20s, and the high
temperatures in the upper 40s. Temperatures seldom lower to zero, but there have been several occurrences of
below zero temperatures. Summertime high temperatures above 100 degrees are not uncommon, but do not
occur every year.

Precipitation is rather uniformly distributed throughout the year. However, dry periods lasting several weeks do
occur, especially in autumn when long periods of pleasant, mild weather are most common. There is
considerable variability in total monthly amounts from year to year. Snow usually remains on the ground only
one or two days at a time. Ice storms (freezing rain or glaze) are not uncommon, but they are seldom severe
enough to do any considerable damage. A notable exception was the spectacular glaze storm of January 27-28,
1943, when nearly 1 inch of ice accumulation caused heavy damage to trees and overhead transmission lines.
The James River reaches tidewater at Richmond where flooding may occur in every month of the year, most
frequently in March and least in July. Hurricanes and tropical storms have been responsible for most of the
flooding during the summer and early fall months. Hurricanes passing near Richmond have produced record
rainfalls. In 1955, three hurricanes brought record rainfall to Richmond within a six-week period. The most
noteworthy of these were Hurricanes Connie and Diane that brought heavy rains five days apart.

Damaging storms occur mainly from snow and freezing rain in winter and from hurricanes, tornadoes, and
severe thunderstorms in other seasons. Damage may be from wind, flooding, or rain, or from any combination of
these. Tornadoes are infrequent but some notable occurrences have been observed within the Richmond area.

Based on the 1951-1980 period, the average first occurrence of 32 degrees Fahrenheit in the fall is October 26
and the average last occurrence in the spring is April 10.

W Data Inventories

Please note that additional data (digital and non-digital) may be availablefor this station. Contact NCDC if
additional details are needed.

Click on thefollowing where available:
o DAT to obtain digital ascii data (charges may apply),

Pkase do not order these data if you do not know what a DkaIASU.Eik Is.
o INVio view inventory, or
o DOC to view docwnentation

Surface
DAT INV DOC 3200 -Cooperative Summary Of The Day
DAT 1INPOC 3210 -Summary Of The Day - First Order
DAT INV DPC SOD -Daily Surface Data (TD320013210 combined)
DAT IS DOC 3220 -Summary Of The Month (SOM) Cooperative
DAT INV DOC 3240 -Hourly Precipitation Data
DAT INM DDQ 3280 -Surface Airways Hourly And Airways Solar Radiation
DAT 111 DOC 3290 -Summary Observation
DAT INV DOC 3292 -Weather Duration
DAT NV DOC 9950 - (see Global Surface Station Information).

Upper Air
DAT INV POC 6302 -

INDATA

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwDI-StnSrch-StnID-20027083 1 1/18/2003



NCDC: Weather Station -Pa-ge 3 of 5

Additional data products may be available for this station. If you can't find what you are looking for here,
please try our Most Popular Products page.

FomPubliaiwandWe Page
Graphs and Other Images
CD ROMs
Digital ASCII Files

M Forms, Publications, and Web Pages

Most of these products are publications that have been converted to on-line access. As such, these
documents have column headings and are displayed in an easy-to-read format.

For additional Information and product samples, click on the t2 icon next to the desired product.

2 Hourly Surface Weather Observations (Form 10A/B)
Hourly Precipitation Data for Virginia

LZ Hourlyffiaily Data, Local Climatoloeical Data (Unedited)
!t Hourly/Daily Data. Local Climatological Data (Edited)

Daily/Monthly/Annual Virnia Climatological Data
2Record of Clinatological Observations

t A-nnuaRl Clinia oZ1 caS m-a-

2 Storm Data Publication

2 Miscellaneous Storm Events in Henrico County
I*AUl.r u I _ _ _ _ _ _ _ _

Graphs and Other Images

Includes contour maps, time series, NEXRAD radar mosaics, and satellite images.

For additional information and product samples, click on the 2 icon next to the desired product.

G; National Mosaic Reflectivity Images
2 Miscellaneous Satellite Images
2 Graph Weather Elements using CLIMVIS

Period of Record Elements Available

11928-08 thru 1942-12:IIABCDE I|
11946-04 thru 1998-07:||ABCDEFGHIJKLMNOP

Please ensure that the parameters you enter are within the parameters specified in the
above table. Otherwise you will receive no data.

Element 1 Aimum Temperature

Element 2 1 (B) Daily Minimum Temperature

http://www4.ncdc.noaa.gov/cgi-win/vwcgi.dll?wwDI-StnSrch-StnID-20027083 1 1/18/2003
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Year/Month FZ] g
~~S~m_ _ _

*mA.SI*M

CD-ROMs

The following are some of the more popular CD-ROMs that contain data for this station. Others
are available that may contain summarized data for this station. A complete list of CD-ROMs is
available in the OnLine Store.

For additional information, click on the ?li icon next to the desired product.

?: Hourly U.S. Weather Observations. 1990-1995
?A NCDC Cooperative Station Data
? Solar and Meteorological Surface Observational Network
?t U.S. Hourly Precipiatti~o Data

Digital ASCII Files

These files may or may not contain column headers. In order to use these files, you will need to
import them into a spreadsheet or database package for presentation. Please do not order these
data if you do not know what a Digital ASCII File Is. A sample Digital ASCII File is available for
viewing but content varies a great deal depending on your request. Other digital files are available
Offline that may contain data for this station.

For additional information and product samples, click on the .4 icon next to the desired product.

e SOD -Daily Surface Data (TD 200/3210 combined)
? 3220 -Summary Of The Month (SOM) Cooperative
? 3240 -Hourly Precipitation Data

IJ Station History

Richmond International Airport

l E levation COOP Call WO
Date Began Date Ene5 a/LoIIJ| meters/feet ID IL ANJSg JIDI Type

RICHMOND INTERNATIONAL AP

01 Oct 1995 |Present 37030'N / 77J19WV 50.m /164.0447201 ||13740 ICEE70ASOS-NWS
RICHMOND R E BYRD INT'L ARPT

14 Sep 1995 ||01 Oct 1995 37030'N / 770 19W:]50.Om/164.0'|447201 13740 RI721 111
01 Jan 1995 14 Sep 1995 ||3703 IN / 77020W 50.Om /164.0'|447201 |13740 RIC70

| 0 ec192 |01 Jan 1995 ||37031'N/7 M°20W 5r0.OxnI 164.0' 47031 13740 REIC l 720 l____

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwDI-StnSrch-StnD-20027083 1111812003
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|01 Jan 1982 || 10 Dec 1992 1137°30N / 77P20W| | 50.Om / 164.0114472011113740 1 RIC 11 72401 |I.

101 Jan 1973 j01 Jan 1982 j 37°30'N / 77°20W jj 50.0m 1164.04 1370RICSO

|18Feb 1971 ||Ollan 1973 37-30N177020W15.Orhl64.0|447201|13740 RIC 72401 WBAS 1
RICHMOND BYRD FIELD

101 Jan 1971 18 Feb 1971 37°30'N I M°20W |0.0m /164.0' 447201 |13740 RIC 7 WBAS

1 01 Jan 1950 ||01 Jan 1971 37°30N / 77°20'W 54.9m1 180.1' I47201 [[ ZZ] WBAS

|131 Jan 1948 ||01 Jan 1950 ||37°30N / 77°20W ||50.9m /167. 447201 |[13740 |[I] IWBAS
|01 Jan 1948 ||31 Jan 1948 37°30N / 7720'W|50.9ml 167.0'|447201 |13740 [ j ]WAS
101 Apr 1946 | 01 Jan 1948 37°30'N / 77-20W 50.9m 1167.0 13740 L| WBAS

|24 Sep 1942 ||31 Dec 1942 37°30'N / 77°20W 50.0m /164.0 [| I| 13740 [ LI]W BAS

RICHMOND INIL AP

101 Jan1940 |[24 Sep 1942 37°30N / 77°20W 50.0m /164.0' 13740 [] I]WAS
|131 Mar 1939101 Jan 1940 ||37°30'N / 77°20W 50.0m /164.0 [II| 13740 [ZII X I.
01 Jan 1938 |[31 Mar 1939 |37-30'N / 77°20W 50.0m /164.0' WII 13740 [i] I | WBAS

0I Jan 19371||01 Jan 1938 37°30'N I 77°20'WI50.0m/ 164.0' |] 13740 [ Z ICAX
130 Sep 1935 |01 Jan 1937 37-30'N I 77°20W 50.0m 1 164.0 ||. ] 13740 Ig i3| l.
101 Aug 1935 30 Sep 1935 |37°30'N / 770 20W 5.Om / 164.0' || ZI 13740 [I 3zi CAA

131 Dec 1930 |01 Aug 1935 37°30'N / 77°20W 50.0m / 164.0' 13740 V[313 ]
101 Feb 1930 31 Dec 1930 37°30'N I 77°20W |50.0m 164.0 [|. | 13740 [] IIW BAS

30 Nov 1928 01 Feb 1930 [37030N 1 77-20W 50.0m l 164.0 |. ] 13740 ] ] i I
101 Aug 1928 ||30 Nov 1928 ||37°30'N/177°20'W| 50.0m/l 164.0' [|| . 113740 Li]LZ WBAS

I! Top of Page

6 NCDC / Cjmg-Ra Data Inventories /Locate Station / Search

This page dynamically generated 18 Nov 2003 from:
http:/vww.ncdc.noaa.govloa/clintatelstationlocator.html
Please send questions or comments about this system to ncdc.webcliserv@noaa.gov
Please see the NCDC Contact Page if you have questions or comments.

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwDI-StnSrch-StnID-20027083 1 1/18/2003



RICHMOND WSO AIRPORT, VIRGINIA - Climate Summary Pr-t I of I

NOTE:
To print date frnme (right side), c oik an right ftnme
Wefore printing.

1971 - 2000

. Daily Temp. & Precip.
* Daily Tabular data (-23 KB)
. Monthly Tabular data (-I KB)
* NCDC 1971-2000 Normals (-3 KB)

r_-
2
g
ill
g�'

t

11:I
ix

k;1
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E;
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1961- 1990

a Daily Temp. & Precip.
. Daily Tabular data (-23 KB)
. Monthly Tabular data (-1 KB)
* NCDC 1961-1990 Normals (-3 KB)

I

Temperature Max 47.1 50.4 58.9 70.1 77.7 85.2 88.7 87.0 80.7 70.6 60
Avmerague Mm.

Temperature Mi 27.5 29.5 36.2 45.3 54.4 63.0 67.9 66.6 59.3 47.3 37
Average Total 3.20 3.03 3.83 2.96 3.60 3.58 4.86 4.73 3.58 3.38 3.1
Precipitation (in.)

SnowFall (in.) 4.6 4.4 2.2 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0
Average Snow Depth 0 0 0 0 0 0 0 0 0 0
(in.)

Percent of possible observations for period of record.
Max. Temp.: 99.1% Min. Temp.: 99.1% Precipitation: 99.9% Snowfall: 92.6% Snow Depth: 92.7%
Check Station Metadata or Metadata graphics for more detail about data completeness.

.6 50.2 68.9

.8 30.2 47.1

14 3.19 43.09

.4 2.2 13.9

0 0 0

RICHMOND WSO AIRPORT, VIRGINIA (447201)
Period of Record Monthly Climate Summary

Period of Record: 8/ 111948 to 3/31/2003

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual

jPeriod of Record

* Station Metadata
. Station Metadata Graphics

General Climate Summary Tables
. Temperature
* Precipitation
* Heating Degree Days
* Cooling Degree Days
. Growing Degree Days
Temperature
. Daily Extremes and Averages
* Spring 'Freeze' Probabilities
. Fall 'Freeze' Probabilities
* 'Freeze Free' Probabilities
* Monthly Temperature Listings

Average
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Southeast Regional Climate Center, sercc@dnr.state.sc.us
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RICHMOND WSO AIRPORT, VIRGINIA Period of Record General Climate Summary ... Page 1 of 1

RICHEMOND WSO AIRPORT, VIRGINIA
Period of Record General Climate Summary - Temperature

Station:(447201) RICHMOND WSO AIRPORT

From Year=1948 To Year=2003

Averages Daily Extremes Monthly Extremes j Max. Temp. |9

IFDteIlIwN Dat aJ ijj Mean FYeRN9 Z32 2FO

j- j-[1 11dd/yyyy dd/yyyy i i i i~1#
yyyymmdd __ yyymmdd Days __

4 27.5 37.3 30/2002 3-2 21/1985 49.7 50 25.2 03.2 1.

|February 50.4 E29.540. 24/1985|| 10/1979| 48.5 76 28.6 E1I .0 1.5 18.5
|a29/19851 14/196016 53.7 77 35.9 j60.0

70. 45.3l 57.7 L 26/1960 23 10/1985| 63.2| 94 52.7 L 3 0. 0. 1.

|0May 7.5446. 1 30/1991 31 09/1956|| 72.1 91 60.6J2.

|June 851 3. 4. jj 26/1952 40 02/1967| 78.0 94 70.1 1 . 00 0. ii~
| July 8876. 831 06/1977 51 02/1965|| 82.4 9 74.60.

|August 87. 6. 76.83 31/195347 30/1965 80.780 73.0 10.9 0.0 0

Setembe80.759.370.103 07/195435 24/1974|| 74.8o70 65.5 3

|October 70. 4.3589 01/1954 21 27/1962| 66.1|3 52.9 j @| 0. 0. 1. 0.

|November 0.637.849. 01/1950| 14 29/1955| 56.6 85| 42.7 0. 00 .7 0.

|December 5. 3. 4. j | 06/1998|| 16/1958| 48.9 56 31.3 LJ 0. .51.

FAnnual 68.9,47.1h58.105 19770706 19790210|| 61.0H9 55.4 41.783.

|MWinter 49.h291 2 1 9850224 or 19790210i 44.2y 5 34.1oL 0.n62

S Sring 68.8z 4535.1 l~ 9910530 11 19600314| 61.0 91 54.2 3.1 0. 1.9 0.

|Summer 86. 658 7.410 19770706 40 19670602| 78.6 93 73.8 1j34.5 0.0 0.

I Fall 70. 481 9.410 19540907 14i 19551129| 63.3 85 55.3 41 0.0 1m13.1
Table updated on Dec 9,

For monthly and annual means, thresholds, and sums:
Months with 5 or more missing days are not considered
Years with 1 or more missing months are not considered

Seasons are climatological not calendar seasons
Winter = Dec., Jan., and Feb. Spring = Mar., Apr., and May
Summer = Jun., Jul., and Aug. Fall = Sep., Oct., and Nov.

Southeast Regional Climate Center, sercc~dnr.state.sc. us

http://cirrus.dnr.state.sc.us/cgi-bin/sercc/ciGCStT.pl?va7201 01/08/2004
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RICHMOND WSO AIRPORT, VIRGINIA

Period of Record General Climate Summary - Precipitation

l Station:(447201) RICHMOND WSO AIRPORT

From Year=-1948 To Year=2003

Precipitation Total Snowfall

i3 uizll ior Days Day~ IMaax-[ |i nIay1I

yyymmdd - I 1
| January 32- F7.97 [ j 0.64 1j 31 0611962 10 6| IiI2.I-I

| February 3.0 597 1 H 0.8 zJ .6 24/1979| 9| 21.6 831~@

| March 3.83 8.5 i 1F 094 3.14 07/1992| 11 7.I E 1 20.1

April 2.9 7.1 i30.4 3J .7 16/1987| 101 6||I~ZIJ~~~JI~! 1.2 57m

| May 3.69 8.82 7 j 0.87/1981| 18 7191 0.0 49

June 943.5 9 8.8 6 03 L 3.9 18/1972 9|| 6|| 00 9I
July 4.94 13 051F J 4.9 22/19691 11l L891 0.0

|- August 4.73 1 66 08879 12/1955 9 9|| 0.0 3 1
|September 3.5816.6 LS 026jjJ .5 16/1999| I 8srfh~Li~E~H~ 

0.0 49 |H 1

LOctober 3.38939 0.1 4.7 20/1961| 71 0.02| 1: H

INovembe 3147.4 J 017[~] .0 24/1959| 8||i~I 5s| 2|| ~ 7.3
Dl~ecember3.139 7.0 0.4 2.46 29/1958RR 1 4.

[ Annual 143.2-9 61.31 28 L 19550812|| 113|| 1 29|| 1 3.9

[ Winter 9.4215.93 Fj 3.80 3.31 196201061 29F- 19L L 11. 35.6

J Spring 10.-51 1E9.09 E 84.81 [85 F3.7- 31 2 2 0.

FSummer 13.26 27.577 15 06.09 [30|| 18.7 1795 4 0.0

|Fall 10.0 19.6 296 i |.7 19611020| 24| 7.3 1 3 H~
Table updated on Dec 9,

For monthly and annual means, thresholds, and sums:
Months with 5 or more missing days are not considered
Years with 1 or more missing months are not considered

Seasons are climatological not calendar seasons
Winter = Dec., Jan., and Feb. Spring = Mar., Apr., and May
Summer = Jun., Jul., and Aug. Fall = Sep., Oct., and Nov.

Southeast Regional Climate Center,, sercc@ cirrus.dnr.state.sc.us

http://cirnus.dnr.state.sc.us/cgi-bin/sercc/cliGCStP.pl?va7201 0l/0812004



RICHMOND WSO AIRPORT, VIRGINIA
Period of Record Dafly Climate Summary

Daily Records for station 447201 RICHMOND WSO AIRPORT state: va

For temperature and precipitation, multi-day accumulations
are not considered either for records or averages.

The year given is the year of latest occurrence.

Period requested -- Begin : 1/ 1/1890 -- End : 3/31/2003
Period used -- Begin : 8/ 1/1948 -- End : 3/31/2003

Cooling degree threshold = 65.00 Heating degree threshold = 65.00
AVG Multi-year unsmoothed average of the indicated quantity
HI Highest value of indicated quantity for this day of year
LO Lowest value of indicated quantity for this day of year
YR Latest year of occurrence of the extreme value
NO Number of years with data for this day of year.

Units: English (inches and degrees F)

I---Maximum Temperature---I---Minimum Temperature---I ----Precipitation- ------- Snowfall----- ------ Snowdepth-----I--Heat-- --Cool--
MO DY AVG NO HI YR LO YR AVG NO HI YR LO YR AVG NO HIGH YR AVG NO HIGH YR AVG NO HIGH YR HDD NO CDD NO
1 1 49 54 78 1952 34 1977 31 54 54 1966 14 1977 0.115 55 1.20 1987 0.14 53 4.9 1962 0.1 52 3. 1994 25.4 54 0.0 54
1 2 48 55 69 2000 32 1969 29 55 48 1952 11 1977 0.051 55 1.36 1979 0.00 53 0.0 2003 0.1 52 4. 1962 27.1 55 0.0 55
1 3 49 55 74 2000 31 2002 29 55 55 1950 12 2001 0.129 55 1.81 1999 0.16 53 7.7 2002 0.2 52 7. 2002 26.3 55 0.0 55
1 4 48 55 75 1950 28 1958 30 55 57 1950 11 1979 0.083 55 0.75 2000 0.04 53 1.6 1980 0.2 52 6. 2002 26.2 55 0.0 55
1 5 46 55 76 1950 27 1969 27 55 58 1950 6 1981 0.095 55 1.32 1993 0.33 53 13.3 1980 0.1 52 5. 2002 28.5 55 0.0 55
1 6 47 55 73 1950 25 1988 28 55 59 1950 8 1969 0.161 55 3.31 1962 0.24 53 6.0 1996 0.5 52 13. 1980 27.8 55 0.0 55
1 7 48 55 72 1982 21 1996 29 55 61 1998 12 1988 0.123 55 1.18 1996 0.31 53 4.5 1988 0.4 52 11. 1980 26.6 55 0.0 55
1 8 44 55 71 1998 20 1970 27 55 62 1998 6 1970 0.132 55 1.17 1978 0.14 53 3.9 1973 0.4 52 6. 1988 29.6 55 0.0 55
1 9 45 55 68 1965 12 1970 27 55 47 2003 2 1970 0.112 55 1.09 1964 0.09 53 1.7 1977 0.3 52 5. 1988 29.3 55 0.0 55
1 10 46 55 73 1950 22 1982 27 55 50 1972 2 1970 0.127 55 1.77 1984 0.16 53 7.1 1962 0.3 52 4. 1988 28.7 55 0.0 55
1 11 45 55 72 1975 16 1982 27 55 58 1975 4 1982 0.126 55 1.78 1975 0.20 53 7.6 1955 0.4 52 6. 1955 29.3 55 0.0 55
1 12 44 55 68 1963 21 1981 25 55 52 1963 4 1988 0.067 55 0.76 1950 0.13 53 3.8 1964 0.3 52 5. 1955 30.8 55 0.0 55
1 13 46 55 72 1995 27 1982 26 55 49 1992 2 1981 0.119 55 1.59 1978 0.08 53 1.5 1964 0.2 52 4. 1964 29.1 55 0.0 55
1 14 47 55 74 1995 26 1988 27 55 57 1995 8 1964 0.105 55 1.06 1980 0.16 53 5.7 1982 0.2 52 3. 1964 28.1 55 0.0 55
1 15 46 55 75 1952 26 1957 28 55 58 1995 0 1964 0.093 55 0.84 1998 0.17 53 3.6 1966 0.3 52 7. 1982 28.0 55 0.0 55
1 16 46 55 73 1953 20 1972 26 55 51 1991 3 1977 0.059 55 0.64 1965 0.32 53 6.3 1965 0.5 52 7. 1982 29.4 55 0.0 55
1 17 46 55 72 1990 17 1977 24 55 47 1949 -1 1977 0.052 55 1.11 1978 0.08 53 2.6 1985 0.5 52 8. 1965 30.5 55 0.0 55
1 18 46 55 69 1990 19 1977 27 55 54 1990 0 1957 0.085 55 1.43 1980 0.04 53 1.2 1994 0.3 52 5. 1965 28.6 55 0.0 55
1 19 45 55 72 1974 12 1994 27 55 49 1951 -1 1994 0.162 55 1.57 1987 0.19 53 5.1 1967 0.3 52 5. 1967 29.3 55 0.0 55
1 20 46 55 74 1951 20 1994 27 55 50 1954 -2 1985 0.105 55 1.03 1979 0.16 52 4.2 1985 0.3 52 4. 1967 28.8 55 0.0 55
1 21 46 55 72 1959 15 1985 26 55 52 1959 -6 1985 0.104 55 1.20 1949 0.03 52 1.7 1961 0.3 52 4. 1985 29.2 55 0.0 55
1 22 48 55 71 1959 25 1970 27 55 43 1999 -1 1970 0.135 55 1.67 1954 0.29 53 7.4 1987 0.2 52 4. 1985 27.9 55 0.0 55
1 23 49 55 76 1974 23 2003 28 55 56 1999 7 1977 0.080 55 1.74 1998 0.02 52 1.1 1954 0.3 52 6. 1987 26.5 55 0.0 55
1 24 50 55 76 1950 27 1963 29 55 55 1950 7 1987 0.124 55 1.70 1953 0.04 53 1.1 1968 0.2 52 6. 1987 25.6 55 0.0 55
1 25 49 55 79 1950 24 1987 30 55 52 1950 12 1961 0.138 55 1.16 1978 0.12 52 5.0 1987 0.3 52 6. 2000 25.6 55 0.0 55



1 26 50
1 27 49
1 28 48
1 29 49
1 30 48
1 31 46
2 1 49
2 2 48
2 3 47
2 4 47
2 5 47
2 6 48
2 7 47
2 8 47
2 9 48
2 10 50
2 11 51
2 12 47
2 13 '47
2 14 52
2 15 52
2 16 50
2 17 49
2 18 50
2 19 54
2 20 52
2 21 54
2 22 55
2 23 53
2 24 54
2 25 54
2 26 52
2 27 53
2 28 55
2 29 54
3 1 54
3 2 56
3 3 54
3 4 55
3 5 58
3 6 58
3 7 56
3 8 57
3 9 55
3 10 56
3 11 57
3 12 58
3 13 58
3 14 59
3 15 59
3 16 58
3 17 59
3 18 57
3 19 58
3 20 58
3 21 59
3 22 59

55 80 1950
55 74 1974
55 72 1999
55 77 1975
55 81 2002
55 67 1982
55 79 2002
55 78 1989
55 77 1989
55 72 1991
55 76 1991
55 65 1990
55 63 1963
55 71 1965
55 72 1990
55 73 1959
55 70 1977
55 74 1999
55 75 1951
54 79 1949
55 82 1989
55 78 1976
55 81 1976
55 77 1976
55 78 1961
55 73 1994
55 73 1997
55 73 1985
55 75 1985
55 82 1985
55 77 2000
55 77 1977
55 79 1997
55 79 1976
13 79 1972
55 80 1976
55 81 1972
55 79 1974
55 81 1983
55 84 1976
55 84 1961
55 83 1974
55 85 2000
55 82 2000
55 79 2000
55 82 1990
55 89 1990
55 89 1990
55 87 1990
55 82 1973
55 82 1990
55 82 1982
55 82 1989
55 78 1978
55 80 1976
55 90 1968
55 89 1968

19 1961
27 1987
24 1986
18 1966
18 1966
27 1951
25 1971
23 1961
21 1996
18 1996
21 1996
28 1988
28 1979
31 1995
26 1951
29 1973
23 1979
25 1955
27 1979
28 1979
32 1963
24 1987
19 1958
14 1979
32 1993
31 1959
33 1968
27 1963
33 1999
31 1989
29 1967
31 2003
30 1963
32 1978
40 1980
21 1980
24 1980
29 1960
32 1960
31 1960
34 1960
31 1960
29 1989
28 1960
33 1960
33 1960
36 1960
34 1984
34 1993
38 1988
37 1960
43 1961
37 1967
39 1958
39 1964
38 1986
41 1961

29 55 58 1950
27 55 56 1952
27 55 50 1974
27 55 52 1970
29 55 54 2002
27 55 49 2002
28 55 53 1988
29 55 47 1990
27 55 46 1990
27 55 51 1952
27 55 46 1962
27 55 51 1991
28 55 49 1991
27 55 52 1965
27 55 49 1949
27 55 53 1960
28 55 56 1966
27. 55 50 1965
27 55 47 1984
29 55 58 1949
31 55 58 1949
31 55 61 1990
30 55 58 1976
30 55 58 1976
32 55 55 1961
32 55 51 1971
31 55 54 1953
32 55 51 1981
32 55 49 1996
32 55 56 1985
31 55 47 2000
31 55 56 1957
31 55 53 1977
33 55 50 1955
31 13 47 1972
33 55 52 1987
34 55 63 1972
34 55 51 1991
34 55 60 1974
37 55 63 1961
35 55 61 1961
34 55 61 1983
33 55 58 1980
34 55 54 2000
33 55 52 1992
33 55 56 1955
35 55 54 1990
37 55 63 1990
36 55 59 1990
36 55 57 1990
36 55 65 1990
35 55 55 1990
36 55 52 2003
36 55 58 1986
36 55 48 1975
38 55 52 1968
37 55 60 1968

12 1968 0.100
5 1961 0.097

-1 2000 0.145
6 1987 0.031

10 1966 0.064
7 1966 0.062
3 1965 0.096
3 1971 0.183
6 1966 0.124
8 1996 0.118

-2 1996 0.056
3 1966 0.100
9 1995 0.173
7 1967 0.084
8 1979 0.069

-8 1979 0.060
-1 1979 0.164

8 1968 0.098
8 1979 0.099
7 1979 0.087

18 1963 0.119
10 1963 0.127

4 1958 0.122
6 1979 0.104

10 1979 0.100
3 1979 0.031

13 1970 0.100
6 1968 0.089

12 1963 0.171
18 1967 0.128
10 1967 0.094
11 1970 0.109

9 1963 0.077
16 1994 0.120
20 1980 0.052
13 1980 0.116
16 1980 0.112
15 1950 0.149
14 1996 0.096
14 2002 0.102
15 1960 0.130
12 1960 0.135
15 1986 0.107
16 1996 0.097
16 1996 0.071
15 1960 0.070
19 1960 0.099
15 1960 0.195
11 1960 0.107
17 1993 0.073
18 1979 0.147
19 1970 0.142
18 1967 0.133
17 1967 0.160
22 1956 0.152
21 1965 0.204
19 1988 0.089

55 1.28 1966
55 1.32 1976
55 2.07 1952
55 0.74 1966
55 1.16 2000
55 0.82 1957
55 1.25 1985
55 1.91 1973
55 1.17 1961
55 2.26 1998
55 0.88 1960
55 0.98 1956
55 1.37 1971
55 1.29 1961
55 0.66 1969
55 0.58 1994
55 1.49 1983
55 1.15 1993
55 1.09 1960
55 1.41 1984
55 1.56 1953
55 0.66 2001
55 1.20 1998
55 1.04 2000
55 1.12 1972
55 0.45 1967
55 1.33 1954
55 0.95 1987
55 1.87 1969
55 2.64 1979
55 1.36 1979
55 1.15 1957
55 1.19 1982
55 1.28 1997
13 0.68 1968
55 0.85 1983
55 2.41 1994
55 0.97 1971
55 1.83 1993
55 1.35 1962
55 1.36 1989
55 3.14 1992
55 1.88 1995
55 1.81 1998
55 1.90 1978
55 0.68 2000
55 1.77 1968
54 1.99 1993
55 1.48 1999
55 0.68 2001.
55 1.04 1963
55 1.14 1975
55 1.00 1983
55 1.64 1998
55 2.55 2003
55 2.39 1983
55 1.01 1961

0.38
0.05
0.17
0.14
0.18
0.05
0.09
0.28
0.10
0.04
0.05
0.19
0.21
0.18
0.18
0.19
0.35
0.05
0.25
0.22
0.15
0.22
0.22
0.39
0.17
0.00
0.03
0.00
0.03
0.21
0.05
0.37
0.17
0.18
0.20
0.41
0.25
0.21
0.00
0.19
0.11
0.04
0.04
0.28
0.04
0.00
0.00
0.13
0.01
0.00
0.22
0.01
0.00
0.00
0.04
0.02
0.01

53
53
53
53
52
53
51
52
52
52
51
51
51
51
51
51
51
50
51
51
51
52
51
51
51
51
51
51
51
51
51
51
51
51
12
52
51
51
51
50
50
52
52
51
51
51
51
51
51
51
51
51
51
51
51
51
51

13.2 1966
1.6 1966
7.7 1962
5.7 1966
3.2 1965
1.7 1980
1.8 1966
5.3 1972
2.5 1961
2.1 1975
1.3 1984
3.7 1983
6.4 1979
4.9 1974
4.6 1967
4.4 1983

13.3 1983
1.0 1962
8.3 1960
6.4 1965
6.3 1958
8.3 1996
4.0 1972
7.6 1989
4.4 1972
0.0 2003
1.2 1993
0.0 2003
1.3 1989
5.4 1952
2.3 1950
5.3 1963
6.5 1982
7.3 1964
2.4 1968

10.6 1980
5.1 1953
5.5 1960
0.1 1995
9.3 1962
5.3 1962
1.2 1969
1.8 1996
5.4 1960
1.0 1976
0.0 2003
0.0 2003
2.8 1993
0.7 1993
0.0 2003
5.9 1950
0.4 1960
0.1 1981
0.1 1981
1.0 1965
1.1 1973
0.3 1973

0.5
0.8
0.7
0.7
0.8
0.6
0.5
0.6
0.4
0.3
0.3
0.1
0.4
0.3
0.2
0.4
0.5
0.5
0.4
0.6
0.7
0.4
0.4
0.5
0.7
0.4
0.2
0.1
0.0
0.1
0.1
0.0
0.2
0.2
0.1
0.4
0.5
0.6
0.4
0.2
0.3
0.3
0.2
0.2
0.4
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.0
0.0
0.0
0.0
0.0

52
52
52
52
52
52
49
50
50
49
50
50
50
50
50
50
49
50
49
49
49
50
50
50
50
49
49
50
49
49
49
49
49
49
12
49
49
48
48
48
48
49
49
48
48
48
48
48
48
48
48
48
48
49
48
48
48

12. 1987 25.8
15. 1966 26.9
14. 1987 28.0
13. 1987 27.4
14. 1966 26.6
12. 1966 28.7
11. 1966 26.7
12. 1966 26.5
10. 1966 28.5
8. 1966 27.9
6. 1966 28.6
5. 1966 27.7
5. 1979 27.8
5. 1979 28.5
5. 1974 28.0
8. 1967 26.9

11. 1983 25.9
12. 1983 28.0
10. 1983 27.9
9. 1983 25.0

11. 1964 23.8
8. 1996 24.8
5. 1987 26.0
6. 1964 25.2

14. 1979 22.0
13. 1979 23.1

8. 1979 22.9
3. 1979 22.0
0. 2000 22.5
3. 1989 22.1
4. 1989 22.9
1. 1993 23.9
5. 1963 23.0
3. 1982 21.1
1. 1964 23.0
9. 1980 22.0

12. 1980 20.6
13. 1980 21.4

9. 1980 21.0
6. 1960 18.2

11. 1962 19.1
9. 1962 20.2
5. 1962 20.6
4. 1962 20.7
8. 1960 20.9
6. 1960 20.0
4. 1960 18.7
4. 1960 18.1
3. 1960 18.0
3. 1960 17.9
5. 1950 18.7
3. 1960 18.3
0. 1997 18.9
0. 1997 18.3
0. 1997 18.2
0. 1997 17.1
0. 1997 17.6

55 0.1
55 0.0
55 0.0
55 0.0
55 0.0
55 0.0
55 0.0
55 0.0
55 0.0
55 0.0
55 0.0
55 0.0
55 0.0
55 0.0
55 0.0
55 0.0
55 0.0
55 0.0
55 0.0
54 0.1
55 0.1
55 0.0
55 0.1
55 0.0
55 0.0
55 0.0
55 0.0
55 0.0
55 0.0
55 0.1
55 0.0
55 0.0
55 0.0
55 0.0
13 0.0
55 0.0
55 0.1
55 0.0
55 0.1
55 0.3
55 0.1
55 0.1
55 0.1
55 0.1
55 0.0
55 0.0
55 0.1
55 0.3
55 0.2
55 0.2
55 0.2
55 0.0
55 0.0
55 0.0
55 0.0
55 0.2
55 0.2

55
55
55
55
55
55
55
55
55
55
55
55
55
55
55
55
55
55
55
54
55
55
55
55
55
55
55
55
55
55
55
55
55
55
13
55
55
55
55
55
55
55
55
55
55
55
55
55
55
55
55
55
55
55
55
55
55



3 23
3 24
3 25
3 26
3 27
3 28
3 29
3 30
3 31
4 1
4 2
4 3
4 4
4 5
4 6
4 7
4 8
4 9
4 10
4 11
4 12
4 13
4 14
4 15
4 16
4 17
4 18
4 19
4 20
4 21
4 22
4 23
4 24
4 25
4 26
4 27
4 28
4 29
4 30
5 1
5 2
5 3
5 4
5 5
S 6
5 7
5 8
5 9
5 10
5 11
5 12
5 13
5 14
5 1S
5 16
S 17
S 18

61 55 82 1994
63 55 83 1994
60 55 83 1959
62 55 80 2003
63 55 85 1949
64 55 85 1989
66 55 91 1985
65 55 88 1998
63 55 89 1986
67 54 88 1978
69 54 89 1967
68 54 93 1963
67 54 86 1956
65 54 83 1985
63 54 84 1988
67 54 89 1967
68 54 89 1959
66 54 92 2001
67 54 86 1992
67 54 90 1977
69 54 92 1977
67 54 91 1977
69 54 90 1977
70 54 89 1967
70 54 93 1976
71 54 96 1976
73 54 95 1976
73 54 93 1985
73 54 95 1985
73 54 92 198S
74 54 96 1985
75 54 95 1985
74 54 93 1960
73 54 92 1960
73 54 96 1960
73 54 96 1990
72 54 93 1957
72 54 94 1974
75 54 93 1974
76 54 93 1986
75 54 90 1954
75 54 92 1965
74 54 92 1965
75 54 91 1980
77 54 95 1950
76 54 92 1986
76 54 91 2000
76 54 94 1963
77 54 94 1963
78 54 89 2001
78 54 92 1956
77 54 94 2000
76 54 94 1956
77 54 97 1962
77 54 90 1965
78 54 94 1974
79 54 95 1962

42 1989
38 1983
40 1974
36 1971
42 1958
40 1996
41 1956
40 1970
44 1983
43 1964
S0 1992
52 1992
40 1954
45 1993
44 1996
45 1989
37 1972
42 1996
52 1998
48 1958
48 1988
43 1959
48 1950
47 1975
54 1962
50 1986
47 1983
48 1983
52 1991
55 1997
49 1984
48 1997
48 1956
45 1965
50 1978
51 1967
51 1966
51 1966
55 1964
55 1964
51 1995
60 1985
53 1994
53 1974
54 1958
49 1992
60 1956
60 1962
57 1966
56 1949
55 1960
58 1967
53 1954
57 1954
60 1971
63 2001
61 1951

35 55 58 1966
37 55 57 1994
37 55 54 1988
39 55 60 1949
39 55 65 1949
39 55 62 1991
42 55 63 1985
44 55 66 1977
41 55 62 1998
42 54 67 1998
42 54 56 1999
43 54 60 1963
43 54 64 1974
41 54 60 1985
41 54 57 1994
41 54 58 1954
41 54 59 1983
42 54 66 1991
42 54 61 1994
42 53 58 1992
44 54 61 1965
44 54 64 1994
44 54 63 1974
46 54 63 1967
46 54 62 2002
45 54 64 2002
47 54 64 2002
48 54 63 1985
48 54 - 65 2002
47 54 64 1957
49 54 62 1992
50 54 65 1977
49 54 65 1975
48 54 67 1976
48 54 62 1989
48 54 63 1994
49 54 64 1956
49 54 67 1956
49 54 63 1991
51 54 63 1989
51 54 65 1983
50 54 65 1954
50 54 64 1958
50 54 66 1953
51 54 65 1953
52 54 65 2000
51 54 66 1961
50 54 67 1964
53 54 65 2002
54 54 68 1979
54 54 67 1979
54 54 72 1980
54 54 66 1957
54 54 68 1983
54 54 70 1976
55 54 69 1990
56 54 71 1995

21 2002 0.071
22 1992 0.135
22 1956 O . l0
21 1974 0.164
21 1955 0.107
23 2001 0.082
23 1966 0.188
26 1964 0.153
17 1964 0.125
27 1965 0.100
26 1964 0.061
27 1972 0.062
26 1992 0.126
27 1964 0.136
27 1975 0.114
25 1977 0.118
28 1990 0.106
27 1972 0.081
23 1985 0.089
27 1960 0.067
28 1973 0.106
25 1976 0.104
26 1950 0.068
31 1957 0.183
33 1988 0.123
31 1949 0,097
29 1951 0.056
29 2001 0.062
32 1953 0.031
28 1956 0.067
34 1953 0.130
33 1978 0.083
35 1993 0.130
31 1956 0.133
35 1981 O . S0
31 1976 0.149
34 1978 0.053
36 1987 0.093
31 1961 0.064
36 1996 0.081
37 1978 0.119
34 1963 0.119
32 1986 0.108
36 1966 0.117
41 1973 0.083
37 1970 0.146
37 1974 0.110
31 1956 0.072
35 1966 0.081
32 1966 0.112
41 1954 0.052
36 1969 0.119
42 1997 0.108
38 1984 0.115
39 1984 0.089
36 1984 0.084
38 1973 0.166

55 1.02 1952
55 1.58 1952
55 2.20 1984
55 1.78 1978
55 1.33 1994
55 1.80 1984
55 2.82 1991
55 1.94 1975
55 1.13 1962
54 0.89 1996
54 0.88 1959
54 0.87 1960
54 1.45 1998
54 l .OS 1960
54 1.22 1971
54 1.04 1989
54 1.36 1957
54 1.04 1998
54 1.41 1958
54 1.06 1962
54 1.54 1959
54 1.45 1979
54 1.16 1984
54 2.51 1983
54 2.76 1987
54 1.67 2000
54 0.64 2000
54 0.74 1959
54 0.39 1981
54 0.93 1992
54 1.59 1984
54 0.63 1974
54 2.14 1987
54 1.52 1952
54 2.60 1978
54 1.20 1973
54 1.16 1997
54 1.45 1994
54 0.75 1996
54 1.10 1961
54 1.12 1995
54 1.16 1972
54 1.90 1978
54 1.80 1989
54 1.39 1958
54 1.96 1967
54 1.06 1972
54 1.38 2002
54 1.35 1990
54 3.05 1981
54 0.61 1960
54 0.75 1993
54 1.48 1972
54 0.78 1981
54 1.65 1971
54 1.32 1963
54 1.67 1992

0.00
0.00
O .00
0.16
0.00
0.00
0.01
0.11
0.01
0.02
0.00
0.00
0.00
0.00
0.00
0.02
0.00
0.00
0.00
0.00
0.00
0.02
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
.0.00
0.00
0.00
0.00
0.00
O .00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

51
51
51
51
51
51
51
51
51
so
50
so
51
51
51
51
50
50
so
50
so
50
50
50
50
so
50
50
50
so
so
51
51
50
50
50
so
50
50
so
51
so
51
51
50
50
so
51
50
50
so
51
51
so
50
51
51

0.0 2003
0.0 2003
0.0 2003
8.4 1971
0.0 2003
0.0 2003
0.3 1984
5.3 1964
0.7 1964
1.2 1964
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.6 1971
0.0 2002
0.2 1982
0.0 2002
0.0 2002
0.0 2002
1.2 1957
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.2 1953
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002

0.0
0.0
0.0
0.0
0.2
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

.0. 0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

48
48
48
48
49
48
48
48
48
48
48
48
49
49
49
49
48
48
48
48
48
48
48
48
48
48
48
48
48
48
48
49
49
48
48
48
48
48
48
48
49
48
49
49
48
48
48
49
48
48
48
49
48
48
48
48
48

0 .1997 17.2
0 .1997 15.2
0 .1997 16.4
1 .1971 14.8
8 .1971 14.8
0 .1997 13.9
0 .1997 12.2
0. 1997 11.7
1 .1964 13.7
1 .1964 ll . 5
0 .1997 10.1
0 .1997 10.2
0 .1997 10.9
0 .1997 12.2
0 .1997 13.2
0 .1997 11.7
0 .1997 11.2
0 .1997 12.1
0 .1997 11. 5
0. 1997
0. 1997
1. 1957
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997

10.9
9.3

10.5
9.2
8.1
8.2
8.1
6.9
6.7
6.6
6.6
6.0
5.4
5.9
6.6
6.3
6.5
6.4
6.4
4.7
3.7
4.2
4.4
4.7
4.4
3.4
3.5
3.8
4.3
3.1
2.5
2.7
3.3
3.1
2.5
2.5
2.3
1.8

55 0.1
55 0.1
55 0.0
55 0.1
55 0.3
55 0.4
55 0.8
55 0.7
55 0.4
54 0.4
54 0.4
54 0.6
54 0.8
54 0.2
54 0.1
54 0.5
54 0.5
54 1.0
54 0.6
53 0.3
54 0.6
54 0.6
54 0.7
54 1.0
54 1.1
54 1.3
54 1.4
54 2.1
54 1.7
54 1.4
54 2.0
54 2.4
54 2.0
54 1.6
54 1.7
54 1.8
54 1.9
54 1.8
54 1.4
54 1.8
54 2.0
54 1.8
54 1.4
54 1.8
54 2.4
54 2.1
54 1.9
54 1.9
54 3.1
54 2.7
54 3 .6
54 3. 3
54 2.5
54 2.9
54 2.9
54 3.6
54 4.0



5 19
5 20
5 21
5 22
52Z3
S 24
5 25
5 26
5 27
5 28
5 29
5 30
5 31
6 1
6 2
6 3
6 4
6 5
6 6
6 7
6 8
6 9
6 10
6 11
6 12
6 13
6 14
6 15
6 16
6 17
6 18
6 19
6 20
6 21
6 22
6 23
6 24
6 25
6 26
6 27
6 28
6 29
6 30
7 1
7 2
7 3
7 4
7 5
7 6
7 7
7 8
7 9
7 10
7 11
7 12
7 13
7 14

79 54 97 1962
78 54 95 1996
78 54 93 1962
80 53 93 1984
81 54 94 1970
81 54 94 1970
79 54 93 1991
79 54 94 1991
77 54 94 1991
78 54 93 1991
80 54 96 1991
80 54 98 1991
82 54 98 1991
83 54 97 1991
83 54 98 1951
81 54 93 1951
81 54 93 1951
83 54 96 2002
84 54 96 1952
84 54 99 1984
85 54 96 1999
85 54 98 1999
85 54 98 1964
84 54 97 1984
85 54 99 1984
85 54 98 1954
85 54 98 1994
85 54 99 1994
85 54 100 1991
84 54 97 1991
85 54 100 1970
85 54 97 1994
86 54 96 1950
86 54 97 1988
87 54 99 1988
87 54 101 1988
87 54 98 2002
88 54 100 1952
88 54 104 1952
88 54 100 1952
87 54 99 1959
88 54 101 1980
89 54 99 1959
88 54 99 1954
89 54 100 1953
89 54 100 1954
89 54 100 2002
88 54 101 1990
88 54 105 1977
88 54 103 1977
89 54 102 1993
90 54 101 1990
88 54 101 1993
88 54 100 1990
87 54 98 1986
88 54 101 1954
89 54 103 1954

52 1981
58 1981
61 2002
57 1967
66 1998
59 1967
60 1992
56 1992
57 1961
60 1968
58 2000
58 1971
60 1967
66 1966
60 1964
58 1997
66 1982
67 2000
66 1997
61 1997
69 1957
60 1955
70 1988
70 1972
71 1966
68 1976
65 1953
62 1965
59 1965
61 1965
70 1966
69 1955
62 1999
68 1999
73 1958
62 1972
75 1974
75 1979
74 1961
69 1961
64 1974
76 1962
78 1949
72 1986
76 2001
67 1962
73 1962
70 1972
73 1961
77 1972
75 1969
72 1950
74 1969
78 1999
70 1965
71^ 1999
73 1999

56 53 71 1997
56 54 67 1959
57 54 71 1996
56 53 68 1959
58 54 68 1970
58 54 70 1957
58 54 68 1982
57 54 69 1989
56 54 72 1991
57 54 72 1991
58 54 70 1959
59 54 70 1959
59 54 74 1991
60 54 75 2002
60 54 70 1991
59 54 71 1999
58 54 73 1981
59 54 71 2002
60 54 71 1981
62 54 73 1994
61 54 73 1992
62 54 74 1981
63 54 73 1985
62 54 72 1968
62 54 74 1986
63 54 73 1986
63 54 76 1981
63 54 73 2001
63 54 75 1981
63 54 75 2000
63 54 73 1985
64 54 74 1984
65 54 74 1993
65 54 73 1976
65 54 74 2000
66 54 74 1996
65 54 73 1956
65 54 75 1952
66 54 76 1968
65 54 74 1998
65 54 77 1983
66 54 75 1953
66 54 76 1991
67 54 76 1968
66 54 75 1968
67 54 76 1980
67 54 76 1983
67 54 -76 1999
66 54 77 1999
66 54 74 1993
67 54 75 1994
68 54 76 1957
68 54 79 1992
67 54 76 1989
67 54 76 1993
67 54 76 1992
68 54 78 1954

42 2002 0.142
41 2002 0.164
39 1950 0.059
38 2002 0.102
41 2002 0.114
42 1963 0.149
39 1967 0.143
43 1988 0.124
41 1961 0.115
38 1961 0.143
42 1997 0.147
44 1964 0.130
46 1996 0.170
43 1966 0.141
40 1967 0.173
43 1967 0.194
44 1988 0.070
45 1965 0.145
45 1976 0.070
50 1998 0.133
44 1977 0.082
47 1949 0.114
49 1960 0.066
48 1972 0.065
46 1972 0.136
50 1985 0.231
47 1985 0.080
47 1978 0.127
52 1961 0.106
48 1961 0.142
48 1961 0.140
50 1965 0.073
52 1966 0.168
52 1980 0.144
48 1992 0.136
49 1992 0.079
52 1972 0.066
51 1979 0.067
51 1979 0.109
49 1960 0.096
55 1970 0.133
53 1970 0.174
56 1974 0.'107
53 1988 0.149
51 1965 0.076
53 2001 0.120
56 1986 0.151
52 1967 0.173
55 1979 0.146
56 2001 0.061
54 1983 0.137
55 1963 0.200
55 1963 0.124
53 1963 0.158
52 2002 0.266
53 1976 0.150
57 1976 0.175

54 1.00 1954
54 1.80 1986
54 1.24 1988
53 1.20 1990
54 1.03 1951
54 1.42 1962
54 2.25 1958
54 1.58 1990
54 1.54 1968
54 1.02 1981
54 1.70 1984
54 1.15 1992
54 2.11 1972
54 2.34 2001
54 2.24 1956
54 3.41 1963
54 0.97 1987
54 2.53 1985
54 0.97 2001
54 1.66 1989
54 2.06 1969
54 1.43 1953
54 1.10 1951
54 0.93 1955
54 2.26 1962
54 2.18 1959
54 0.95 1961
54 1.50 1965
54 1.33 2001
54 1.55 1976
54 3.91 1972
54 1.29 1992
54 2.96 1983
54 2.42 1972
54 2.98 1991
54 0.81 1988
54 2.13 1996
54 2.06 1967
54 1.66 1987
54 1.68 1952
54 2.13 2000
54 2.46 1999
54 1.79 1999
54 4.58 1959
54 0.66 1970
54 2.11 1962
54 1.57 1981
54 2.70 1956
54 1.77 1969
54 0.88 1977
54 1.39 1961
54 2.79 1955
54 1.10 1959
54 3.01 1975
54 2.71 1982
54 1.76 1975
54 1.81 1959

0.00
0.00
O .00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0. 00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0. 00
0.00
0.00
0.00
O .00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

51
so
so

49
so
51
51
50
50
51

51°

550
50

51

50
so
50

so

50
51
50
50
50
50
so
50
51
50
50
50
50
50
50
51
50
50
50
so
50
50
so
50
51
50
50

51
50
50

0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0 . 2002
0.0 2002
0.0 2002
0.0 2002
0 . 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002

0.0
0.0
0.0
O .0
0.0
0.0
O .0
O .0
O .0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
O .0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
O .0
0.0
0.0
O .0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

48
48
48
47
48
49
49
49
48
48
49
48
49
49
48
48
49
48
48
49
49
48
48
48
48
48
49
48
49
48
48
48
48
49
48
49
48
48
48
48
48
48
49
48
48
48
49
48
48
49
48
49
48
48
49
48
48

0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997

1.9
2.3
1.7
1.5
1.1
1.1
1.4
1.7
1.9
1.8
1.4
1.4
1.0
0.8
0.7
1.0
0.6
0.5
0.2
0.4
0.3
0.5
0.3
0.2
0.1
0.1
0.2
0.2
0.3
0.3
0.3
0.0
0.1
0.1
0.1
0.2
0.0
0.0
O .0
0.0
0.1
O .0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

53 4.2
54 4.1
54 4.1
53 3.8
54 5.2
54 5.1
54 4.7
54 4.4
54 3.3
54 3.9
54 4.8
54 5.3
54 6.2
54 7.0
54 6.6
54 5.5
54 4.9
54 6.1
54 7.4
54 8.0
54 8.2
54 8.6
54 8.6
54 7.8
54 8.6
54 8.9
54 8.8
54 8.9
54 9.2
54 8.5
54 9.0
54 9.3
54 10.3
54 10.3
54 11.0
54 11.3
54 11.0
54 11.3
54 11.3
54 11.6
54 11.1
54 11.4
54 12.2
54 12.1
54 12.1
54 12.9
54 12.8
54 12.3
54 11. 6
54 11. 9
54 12.5
54 13.3
54 12.8
54 12.0
54 11.8a
54 12.2
54 13.3

53
54
54
53
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54



7 15
7 16
7 17
7 18
7 19
7 20
7 21
7 22
7 23
7 24
7 25
7 26
7 27
7 28
7 29
7 30
7 31
8 1
8 2
8 3
8 4
8 5
8 6
8 7
8 a
8 9
8 10
8 11
8 12
8 13
8 14
8is5
8 16
8 17
8a18
8 19
8 20
8 21
8 22
8 23
8 24
8 25
8 26
8 27
8 28
8 29
8 30
8 31
9 1
9 2
9 3
9 4
9 Is
9 6
9 7
9 8
9 9

89 54 100 1995 76 1966
89 54 101 1980 73 1978
90 54 100 1980 74 1989
90 54 101 1977
90 54 98 1977
90 54 100 1977
90 54 101 1987
90 54 103 1952
90 54 103 1952
88 54 99 1995
88 54 99 1987
88 54 99 1987
89 54 99 1952
90 54 102 1952
87 54 101 1993
88 54 103 1953
89 54 101 1954
89 54 99 2002
89 54 99 1993
88 54 99 1987
89 54 99 1980
88 54 99 1980
87 54 99 1977
87 54 99 1977
88 54 100 1977
89 54 99 1983
88 54 99 1977
87 54 99 1980
87 54 101 1977
86 54 99 2002
88 54 100 1985
87 54 97 1985
87 54 101 1954
88 54 99 1988
86 54 97 2002
86 54 98 2002
85 54 102 1983
85 54 96 1962
85 54 102 1983
86 54 101 2002
86 54 100 1998
86 54 99 1998
86 54 99 1975
87 54 97 1987
87 54 99 1953
87 54 101 1953
87 54 101 1953
87 54 102 1953
86 54 102 1953
85 54 100 1980
85 54 99 1984
84 54 95 1970
84 54 loo 1954
84 54 102 1954
84 54 103 1954
82 54 97 1954
83 54 95 1985

80 2001
80 1965
76 1958
72 1950
78 2000
77 1973
70 2000
72 2000
73 2000
74 1991
74 1984
70 2001
70 1972
79 1982
77 1996
79 1976
75 1953
73 1966
71 1966
74 1994
77 1966
77 1989
74 1990
66 1989
69 1989
71 1986
67 1996
74 1992
69 1992
69 1992
73 1992
72 1954
68 1957
69 1949
63 1956
67 1981
75 1952
73 1957
70 1957
69 1958
74 1971
70 1958
68 2002
72 2002
70 1999
71 2002
71 1955
71 1962
70 1974
67 1972
67 1953
65 1974
70 1986
68 1956

68 54
69 54
68 54
69 54
69 54
69 54
69 54
69 54
69 54
69 '54
69 54
68 54
69 54
69 54
69 54
68 54
68 54
68 54
68 54
68 54
68 54
68 54
67 54
67 54
68 54
68 54
68 54
67 54
66 54
67 54
67 54
67 54
67 54
68 54
67 54
67 54
65 54
65 54
65 54
65 54
65 54
64 54
65 54
66 54
66 54
66 54
65 54
66 54
65 54
64 54
65 54
64 54
64 54
63 54
62 54
61 54
61 54

77 1993
77 1983
76 1988
75 1982
76 1952
76 1981
76 1980
77 1991
78 1991
77 1991
75 2001
76 1987
75 1982
75 1958
75 2002
76 2002
76 1999
75 1999
74 1979
79 1980
74 1987
75 1989
75 1989
77 2000
76 1999
74 2001
77 1987
79 1977
78 1980
77 1995
75 1985
76 1980
75 1997
76 1997
76 1988
73 2002
73 2002
75 1968
76 1959
77 2002
75 1968
72 2002
74 1979
75 1998
74 1998
74 1993
72 1998
73 1959
74 2000
76 1959
77 1993
73 1993
74 1979
74 1979

59 2001 0.214
55 1960 0.229
58 1954 0.087
59 1966 0.056
58 1976 0.156
57 1966 0.185
55 2001 0.159
55 1974 0.242
55 1974 0.322
56 1977 0.151
59 1973 0.211
57 1976 0.133
52 1962 0.092
52 1962 0.062
59 1977 0.195
60 1997 0.101
56 1997 0.157
59 2001 0.145
57 1992 0.189
56 1959 0.238
58 1976 0.201
55 1951 0.123
57 1966 0.220
54 1957 0.104
57 2002 0.135
57 1975 0.203
58 2002 0.200
54 1972 0.124
53 1954 0.350
56 1971 0.173
53 1983 0.152
51 1983 0.089
53 1963 0.072
56 1979 0.168
58 1981 0.269
54 1953 0.223
53 1998 0.211
55 1984 0.074
56 2000 0.046
55 1997 0.082
50 1952 0.093
50 1952 0.120
53 1952 0.100
55 1963 0.201
50 1986 0.109
47 1986 0.040
47 1965 0.090
47 1976 0.172
54 1967 0.171
50 1967.0.089
48 1967 0.076
50 1967 0.079
51 2997 0.185
49 1976 0.204

54 1. 50 1996
54 3.53 1949
54 1.54 1956
54 0.89 1962
54 1.97 1990
54 2.33 1959
54 2.33 1979
54 4.90 1969
54 3.69 1988
54 1.59 1978
54 2.65 1965
54 1.87 1994
54 1.04 1960
54 0.77 1982
54 2.14 1960
54 2.23 1966
54 1.92 1960
55 1.65 1969
55 2.78 1972
55 3.27 1958
55 2.54 1948
55 1.77 1952
55 2.02 1978
55 2.86 1974
55 1.16 1985
55 3.72 1990
55 2.85 1960
55 2.33 1979
55 8.79 1955
55 2.74 1949
55 1.44 1984
55 1.26 1992
55 1.03 1985
55 3.16 1977
55 5.58 1985
55 3.62 1957
55 2.67 1969
55 2.19 1963
55 0.74 1950
55 1.04 1950
55 2.02 1967
55 1.90 1957
55 1.80 1964
55 1.56 2000
55 1.52 1949
55 0.75 1988
55 2.18 1964
54 1.88 1964
55 2.52 1975
55 1.92 1969
55 1.22 1974
55 1.48 1999
55 3.14 1953
55 2.80 1974
55 0.75 1975
55 2.02 1999
55 1.33 1977

0.00
0.00
0.00
0.00
0.00
O .00
0.00
0.00
0.00
0.00
O .00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
O .00
0.00
0.00
0.00
0.00
0.00
0.00
O .00
0.00
0.00
0.00
0.00
O .00
0.00
O .00
0.00
0.00
0.00
O .00
0.00
0.00
0.00
0.00
0.00

so

51
50

55O

50o

50

50

50

50

50 T

550

51

so
50

0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0 . 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002

0.0
0.0
0.0
0.0
0.0
O .0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
O .0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
O .0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
O .0
0.0
0.0
0.0
0.0
0.0
0.0
O .0
O .0
0.0
0.0

48
48

48

48
49
49
48
48
48

48
49
48
48
48
48
48
48
48
48
48
48
48
48
48
4488

48
48
48
48
48
48
48
48
48
48
48
48
48
48
48
48
48
48
48

48
48
48
48
48
48
48

0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0 .1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0 .1997
0. 1997
0 .1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0 .1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997

0.0
0.0

0.,0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
o.0
0.0
0.0
O .0
O .0
0.0
0.0
0.0
0.0
0.1
0.0
0.0
O .0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.1
0.0
0.0
0.0
0.0
0.0
0.0
O .1
0.3
0.3
0.1
0.0
0.0
0.0
0.1
0.2
0.4
0.3
0.4
0.3

54 13.3
54 13.6
54 13.7
54 14.1
54 14.6
54 14.3
54 14.0
54 14.1
54 14.0
54 13.2
54 12.9
54 13.0
54 13.5
54 14.1
54 12.7
54 12.8
54 13. 6
54 13.4
54 13.1
54 12.7
54 12.9
54 12.3
54 11.6
54 11.8
54 12.7
54 12.9
54 12.6
54 12.1
54 11.2
54 11.2
54 12.0
54 12.1
54 12.1
54 12.5
54 11.6
54 10.9
54 10.2
54 9.9
54 9.9
54 10.2
54 10.1
54 9. 6
54 10.0
54 11.3
54 11.6
54 11 .4
54 10.9
54 11.1
54 lo. l
54 9.6
54 9.6
54 9.1
54 8.8
54 8.4
54 7.8
54 6.7
54 7.0

54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54

73 1985 45 1976 0.075
73 1987 47 1984 0.116
70 1992 47 1986 0.077



9 10
9 l1
9 12
9 13
9 14
9 15
9 16
9 17
9 18
9 19
9 20
9 21
9 22
9 23
9 24
9 25
9 26
9 27
9 28
9 29
9 30

10 1
10 2
10 3
10 4
10 5
10 6
10 7
10 8
10 9
10 10
10 11
10 12
10 13
10 14
10 is
10 16
10 17
10 18
10 19
10 20
10 21
10 22
10 23
10 24
10 25
10 26
10 27
10 28
10 29
10 30
10 31
11 1
11 2
11 3
11 4
11 5

84 54 96 1985
83 54 100 1983
83 54 97 1983
82 54 93 1998
82 54 95 1980
81 54 93 1994
80 54 97 1991
80 54 97 1991
80 54 95 1978
81 54 96 1978
80 54 93 1997
80 54 94 1980
78 54 97 1980
77 54 91 1988
77 54 95 1970
76 54 94 1986
77 54 94 1986
77 54 96 1998
76 54 93 1954
75 54 92 1973
75 54 91 1986
75 54 94 1954
76 54 91 1986
75 54 92 1954
74 54 94 1986
75 54 93 1954
74 54 92 1997
72 54 88 1997
72 54 90 1990
73 54 87 1990
72 54 88 1997
72 54 87 1962
72 54 87 1962
73 54 90 1954
73 54 87 1975
73 54 90 1985
72 54 86 1975
69 54 85 1968
71 54 84 1968
67 54 84 1991
68 54 89 1984
68 54 86 1993
69 54 84 1984
70 54 86 1978
68 54 86 2001
67 54 80 1991
66 54 82 1984
67 54 85 1984
67 54 86 1984
65 54 86 1984
65 54 84 1961
67 54 85 1950
68 54 86 1974
68 54 84 1974
67 54 83 1974
64 54 84 1974
62 54 83 1975

70 1956
66 1967
70 1964
59 1964
64 1983
58 1963
65 1959
64 1959
63 1961
67 1989
62 1969
65 1972
64 1994
57 1995
60 1950
58 1992
55 2000
59 1956
52 1984
56 1984
59 1983
58 1984
55 1958
54 1974
57 1996
58 1965
55 1957
57 1954
53 2000
52 1952
51 1979
54 1952
51 1987
54 1977
52 1977
58 1959
55 1997
51 1976
53 1997
So 1972
50 1972
51 1974
54 1998
So 1982
So 1981
So 1982
49 1962
47 1976
48 1976
48 2002
45 2002
50 1993
49 1988
43 1951
47 1951
47 1991
45 1991

61 54 73 1985
60 54 72 1971
60 54 72 1989
59 54 72 1957
60 54 74 1979
60 54 70 2002
60 54 73 1991
59 54 73 1991
59 54 74 1991
59 54 71 1978
60 54 71 1988
59 54 72 1989
58 54 73 1992
55 54 74 1980
54 54 73 1970
55 54 71 1986
56 54 70 1977
56 54 70 1976
55 54 67 1998
54 54 71 1979
54 54 72 1954
54 54 71 1959
53 54 69 1986
52 54 68 1971
53 54 74 1986
51 54 69 1995
50 54 66 1995
49 54 67 1959
48 54 67 1959
50 54 71 1959
49 54 69 1959
48 54 70 1990
48 54 65 1983
48 54 69 1990
49 54 66 1954
48 54 65 1985
48 54 63 1968
47 54 66 1989
46 54 67 1980
46 54 63 1968
45 54 65 1984
44 54 66 1984
45 54 68 1984
45 54 63 1971
46 54 64 1971
44 54 66 1971
43 54 63 1971
44 54 66 1977
44 54 68 1984
42 54 68 1984
42 54 65 1971
44 54 68 1971
45 54 67 1971
45 54 70 1971
43 54 65 1977
42 54 66 1977
41 54 67 1977

44 1956 0.093
43 1976 0.095
43 1967 0.106
46 1985 0.100
44 1985 0.099
44 1985 0.159
44 1985 0.170
40 1966 0.098
43 1966 0.076
43 1984 0.119
43 1959 0.130
39 1956 0.129
40 1962 0.207
37 1983 0.062
35 1974 0.073
37 1963 0.151
40 1967 0.151
44 2001 0.123
41 1957 0.076
42 1951 0.087
39 1961 0.188
38 1993 0.183
38 1966 0.166
31 1974 0.085
28 1974 0.087
32 1965 0.116
33 1965 0.175
34 1966 0.084
33 1964 0.123
33 2001 0.090
36 1977 0.084
32 1964 0.054
29 1964 0.007
32 1988 0.074
27 1988 0.147
34 1987 0.034
36 1987 0.073
33 1973 0.109
28 1977 0.146
28 1976 0.164
28 1992 0.188
27 1974 0.191
24 1974 0.070
27 1976 0.174
27 1969 0.058
28 1962 0.135
30 1960 0.135
21 1962 0.055
25 1976 0.116
22 1976 0.072
23 1965 0.105
27 1963 0.059
26 1954 0.207
24 1976 0.136
28 1951 0.110
26 1966 0.101
25 1991 0.092

55 1.52 1960
55 1.88 1996
55 1.83 1953
55 2.10 1965
55 1. 06 1973
55 2.14 1976
55 4.52 1999
55 1.54 1957
55 2.16 1975
55 3.63 1955
55 1.87 1989
55 1.70 1966
55 2.67 1994
55 2.08 1975
55 0.95 1991
55 1.46 2000
55 1.96 1985
55 2.05 1985
55 1.19 1999
55 0.75 1960
55 2.12 1959
55 1.46 1954
55 1.54 1969
55 1.40 1985
55 2.04 1964
55 2.11 1948
55 3.94 1957
55 1.86 1951
55 2.93 1996
55 1.02 1996
55 1.52 1971
55 1.16 2002
55 0.09 1983
55 1.26 1983
55 2.09 1977
55 1.15 1954
55 0.85 1964
55 1.36 1991
55 2.91 1996
55 2.83 1966
55 4.75 1961
55 2.65 1958
55 1.77 1956
55 3.17 1971
55 0.52 1959
55 1.54 1980
55 4.35 1977
55 1.04 1995
55 1.82 1949
55 1.81 1953
55 1.07 1949
55 0.64 1949
55 2.44 1956
55 1.66' 1956
55 1.27 1962
55 1.69 1985
55 0.72 2002

0.00
O .00
0.00
0.00
0.00
0.00
0.00
O .00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
O .00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
O .00
0.00
0.00
0.00
0.00
O .00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.02

50
50
50
50
50
50
50
50
50
50
50
so
so
50
50
50
50
so
so
so
so
so
50
50
so
50
50
50
50
50
50
so
50
50
so
so
so
50
50
so
501
50
50
50
so
50
50
50
50
so
50
50
50
50
50
so
50

0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.9 1962

O .0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
O .0
0.0
0.0
0.0
0.0
0.0
O .0
O .0
O .0
0.0
O .0
O .0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
O .0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
O .0
0.0
0.0
0.0
0.0
O .0
0.0
0.0
0.0
0.0
0.0
0.0
O .0
0.0
0.0
0.0

48
48
48
48
48
48
48
48
48
48
48
48
48
48
48
48
48
48
48
48
48
48
48
48
48
48
48
48
48
48
48
48
48
98
48
48
48
48
48
48
48
48
48
48
48
48
48
48
48
48
48
48
48
48
48
48
48

0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997
0. 1997

0.4
0.6
0.4
0.7
1.0
0.7
1.1
1.1
1.0
0.7
0.7
1.0
1.5
2.4
3.3
3.1
2.4
2.3
2.3
3.0
3.0
2.9
3.1
4.1
4.4
4.8
5.0
6.3
6.4
5.2
6.1
6.2
6.3
5.9
5.5
5.8
6.0
7.5
7.7
9.3
9.2
9.6
8.8
7.9
8.6
9. 8

54 7.6
54 6.7
54 6.4
54 6.1
54 6.5
54 6.0
54 5.9
54 5.6
54 5.2
54 5.4
54 5.4
54 5.2
54 4.5
54 3.4
54 3.1
54 3.3
54 3.5
54 3.4
54 2.5
54 2.1
54 2.0
54 2.3
54 2.4
54 2.5
54 2.5
54 2.8
54 1.8
54 1.5
54 1.2
54 1.6
54 1.3
54 1.2
54 0.8
54 1.1
54 1.5
54 1.2
54 0.9
54 0.5
54 0.6
54 0.5
54 0.5
54 O.5
54 0.5
54 0.3
54 0.3
54 0.3
54 0.2
54 0.4
54 0.4
54 0.2
54 0.2
54 0.5
54 0.3
54 0.7
54 0.4
54 0.5
54 0.4

5 4

54
54
54
54
54
54
54

54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54

0 .1997 10.9
0 .1997 10.4
0 .1997 10.4
0 .1997 11.9
0 .1997 11. 8
0 .1997 10.2
0 .1996 9.0
0 .1996 9.4
0 .1996 10. 5
0 .1996 12.6
0 .1996 14.2



11 6
11 7
11 8
11 9
11 10
11 11
11 12
11 13
11 14
11 15
11 16
11 17
11 18
11 19
11 20
11 21
11 22
11 23
11 24
11 25
11 26
11 27
11 28
11 29
11 30
12 1
12 2
12 3
12 4
12 5
12 6
12 7
12 8
12 9
12 10
12 11
12 12
12 13
12 14
12 15
12 16
12 17
12 18
12 19
12 20
12 21
12 22
12 23
12 24
12 25
12 26
12 27
12 28
12 29
12 30
12 31

62 54 81 1975
61 54 79 1978
62 54 82 1975
63 54 81 1986
62 54 79 1966
61 54 80 1964
60 54 78 1949
60 54 81 1955
63 54 81 1993
62 54 86 1993
63 54 85 1955
60 54 77 1963
60 54 76 1958
59 54 76 1976
60 54 76 1991
58 54 75 1992
56 54 75 1999
57 54 77 1979
58 54 76 1979
56 54 80 1973
59 54 76 1999
59 54 82 1973
59 54 76 1990
55 53 76 1991
52 53 76 1991
52 53 74 2001
54 52 73 1970
55 53 75 1991
56 53 77 1998
56 53 78 2001
55 53 81 1998
54 53 81 1998
53 53 77 1978
52 54 76 1951
51 54 75 1966
49 54 72 1971
SO 54 72 1985
51 54 72 1984
49 54 71 2001
49 54 73 1984
49 54 80 1971
So 54 73 1984
48 54 75 1984
49 54 68 1967
48 54 66 1972
47 54 73 1956
47 54 72 1949
So 54 73 1990
S0 54 71 1988
47 54 74 1955
48 54 74 1982
47 54 73 1971
47 54 77 1984
48 54 78 1984
49 54 72 1996
48 54 73 1992

38 1953
43 1959
45 1991
43 1991
44 1991
36 1987
42 1976
43 1997
39 1996
39 1969
39 1967
40 1980
34 1959
37 1951
39 1951
35 1987
37 1989
35 1989
33 1956
36 1970
34 1950
39 1977
38 1996
36 1955
33 1976
35 1964
36 1952
31 1976
32 2002
32 2002
33 1954
34 1984
37 1977
28 1989
32 1968
22 1958
25 1988
25 1960
27 1958
29 1958
25 1951
28 1973
28 1989
30 1989
28 1983
29 1980
19 1989
21 1989
24 1989
14 1983
23 1983
26 1950
30 1993
27 1993
28 1983
28 1962

39 54 64 1977
38 54 65 1977
38 54 62 1975
39 54 60 1986
40 54 63 1966
38 54 58 2002
38 54 57 1982
37 54 59 1985
38 54 60 1993
38 54 67 1993
39 54 55 1958
38 54 54 1958
36 54 58 1958
37 54 58 1954
37 54 60 1985
36 54 62 1991
34 54 62 1992
34 54 56 1999
36 54 61 1979
35 54 61 2001
35 54 57 1999
37 54 60 1988
37 54 56 2001
34 53 57 2001
32 53 63 2001
31 53 59 1991
31 53 56 1982
33 53 53 1982
34 53 60 1982
33 53 60 1994
32 53 60 1998
32 53 60 1998
32 53 56 1998
32 54 56 1980
31 54 60 1972
30 54 45 2001
32 54 51 1985
32 54 52 1965
31 54 56 2001
30 54 50 1971
29 54 60 1971
28 54 49 1984
28 54 53 1984
28 54 57 1967
30 54 54 1957
29 54 54 1956
28 54 52 1990
29 54 61 1990
31 54 49 1979
28 54 58 1964
27 54 58 1964
28 54 60 1949
29 54 49 1982
30 54 62 1954
29 54 51 1990
29 54 52 1972

22 1991 0.185
22 1973 0. l05
20 1967 0.092
17 1976 0.088
27 1973 0.161
23 1973 0.112
20 1987 0.101
21 1976 0.043
18 1976 0.055
25 1996 0.049
20 1967 0.075
24 1997 0.090
21 1959 0.051
22 1959 0.099
21 1951 0.091
18 1951 0.163
17 2000 0.061
20 1984 0.093
16 1976 0.145
14 1970 0.144
17 1950 0.068
14 1974 0.087
20 1974 0.148
14 1955 0.105
15 1976 0.069
12 1976 0.075
19 1965 0.039
16 1976 0.079
14 1976 0.095
19 1974 0.097
18 1969 0.052
15 1954 0.096
15 1976 0.118
13 1976 0.155
16 1977 0.189
12 1968 0.140

6 1958 0.133
9 1962 0.142

12 1960 0.147
4 1958 0.123
l 1958 0.118

lo 1951 0.063
3 1973 0.103

11 1953 0.048
11 1963 0.126

7 1963 0.117
8 1989 0.089
9 1989 0.085
6 1983 0.123
3 1983 0,080
5 1980 0.056
4 1966 0.058

14 1977 0.126
14 1952 0.115
13 1976 0.058

8 1993 0.142

55 2.71 1959
55 l1.99 1997
55 1.68 1972
55 2.22 1962
55 1.64 1983
55 1.76 1979
55 1.73 1968
55 0.48 1975
55 0.77 1970
55 1.02 1983
55 1.24 1978
55 1.02 1988
55 1.55 1962
55 1.38 1972
55 1.79 1952
55 2.62 1952
55 0.59 1997
55 0.83 1957
55 3.00 1959
55 1.61 1983
55 1.39 1979
55 1.16 1993
54 1.66 1984
54 2.07 1963
54 0.70 1972
54 1.42 1974
54 1.05 1986
54 l . t 1948
54 1.04 1950
54 0.87 1996
54 0.65 1979
54 0.97 1996
54 1.53 1973
55 1.49 1978
55 1.53 1969
55 1.84 1960
55 1.20 1983
55 1.83 1998
55 1.19 1977
55 1.81 1956
55 1.29 1970
55 1.33 2000
55 1.57 1977
55 0.72 1959
55 2.09 1957
55 0.97 1962
55 1.04 1967
55 0.79 1956
55 2.34 1986
55 0.96 1969
55 0.75 1975
55 1.39 1964
55 0.82 1992
55 2.46 1958
55 1.45 1948
55 1.83 1975

0.14
0.00
0.00
0.00
0.00
0.09
0.04
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.02
0.00
0.00
0.00
O .00
0.00
0.00
0.03
0.00
0.00
O .00
0.06
0.09
0.04
0.06
0.11
0. 08
0.01
0.25
0.21
0.06
0.12
0.01
0.05
0.08
0.01
0.10
0.03
0.09
0.01
0.18
0.12
0.15
0.13
0.00
0.11
0.04
O .00
0.02

7.2 1953
0.1 1953
O .1 1991
0.0 2002
0.0 2002
4.5 1987
1.2 1968
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.0 2002
0.6 1972
1.1 1989
0.0 2002
0.1 1983
0.0 2002
0.0 2002
0.0 2002
0.0 2002
l .0 1952
0.0 2002
0.0 2002
0.0 2002
2.1 1957
4.0 2002
1.8 1954
2.8 1968
3.9 1989
2.0 1989
0.6 1950
6.7 1958
6.1 1982
2.5 1989
S. 8 1958
0.6 1981
2.5 1973
2.0 1958
0.4 1963
1. 8 1982
1.3 1985
3.6 1962
0.3 1967
5.1 1967
5.8 1966
4.3 1962
6.5 1969
0.2 1980
3.2 1966
2.1 1993
0.0 2002
0.7 1970

0.0
0.1
O .0
0.0
0.0
O .0
O .1
0.0
0.0
0.0
0.0
0.0
0.0
O .0
0.0
0.0
0.0
0.0
0.0
O .0
O .0
0.0
0.0
0.0
0.0
0.0
O .0
O .0
0.0
O .0
0.1
0.0
0.0
O .1
0.1
0.2
0.3
0.3
0.2
0.3
0.0
0.1
0.1
0.1
O .1
0.1
0.1
0.1
0.1
0.1
O .1
0.1
0.1
0.1
0.1
0.1

48
48
48
48
48
48
48
48
48
48
48
48
48
48
48
48
48
48
48
48
48
48
47
47
47
47
47
47
47
47
47
46
47
48
48
48
48
47
48
48
48
48
48
48
48
48
48
48
48
48
48
48
48
48
48
48

1 . 1953 15.2
3 . 1953 15.9
0 . 1996 15.2
0 . 1996 14.7
0 . 1996 14.4
1 . 1968 15.9
4 . 1987 16.3
0 . 1996 16.7
0.- 1996 15.3
0 . 1996 15.3
0 . 1996 14.6
0 . 1996 16.1
0. 1996 17.4
0 . 1996 17.1
0 . 1996 16.8
0 . 1996 18.3
0 . 1996 19.9
1 . 1989 19.8
0 . 1996 18.2
0 . 1996 19.9
0 . 1996 18.5
0 . 1996 17.2
0 . 1996 17.0
0 . 1996 20.8
0 . 1996 23.4
0 . 1996 23.5
0 . 1996 22.3
0 . 1996 21.3
0 . 1996 20.3
1 . 1957 21.0
3 . 1954 21.4
l. 1954 22.3
1 . 1989 22.5
3 . 1989 23.6
3 . 1989 24.1
6 . 1958 25.6
7 . 1958 24.6
5 . 1982 24.0
5 . 1982 25.6
9 . 1958 25. 6
1 . 1989 26.3
3 . 1973 26.3
4 . 1973 27.1
3 . 1973 26.8
2 . 1989 26.8
2 . 1962 27.4
3 . 1962 27.8
4 . 1967 25.9
3 . 1966 25.1
4 . 1966 27.9
3 . 1966 27.5
3 . 1966 27.9
3 . 1966 27.0
4 . 1993 26.3
3 . 1993 26.3
3 . 1993 26.5

54 0.1
54 0.1
54 0.1
54 0.2
54 0.2
54 0.0
54 0.0
54 0.1
54 0.3
54 0.2
54 0.1
54 0.0
54 0.0
54 0.0
54 0.1
54 0.1
54 0.0
54 0.0
54 0.1
54 0.1
54 0.0
54 0.1
54 0.0
53 0.0
53 0.1
53 0.0
52 0.0
53 0.0
53 0.1
53 0.1
53 0.1
53 0.1
53 0.0
54 0.0
54 0.0
54 0.0
54 0.0
54 0.0
54 0.0
54 0.0
54 0.1
54 0.0
54 0.0
54 0.0
54 0.0
54 0.0
54 0.0
54 0.0
54 0.0
54 0.0
54 0.0
54 0.0
54 0.0
54 0.0
54 0.0
54 0.0

54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
53
53
53
52
53,1

53
53
53
53
53
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
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METEOROLOGICAL DATA FOR 2002
RICHMOND, VA (RIC)

LATITUDE:
37- 30' 40' N

LONGITUDE:
77- 19' 24 W

ELEVATION (FT):
GRND: 164 BA]

TIME ZONE:
RO: 167 EASTERN (UTC +

WBAN: 13740

ELEMENT JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC YEAR

MEAN DAILY MAXIMUM 52.3 55.3 60.5 73.0 77.2 88.5 91.4 90.3 81.3 67.9 57.5 47.4 70.2
HIGHEST DAILY MAXIMUM 9l 79 81 94 90 98 100 101 94 89 74 67 101
DATE OF OCCURRENCE 30 01 16+ 17 31 24 29+ 23 04 05 11+ 31 AUG 23

r MEAN DAILY MINIMUM 31.9 30.1 37.7 47.9 53.5 63.5 69.0 68.3 62.3 52.2 37.9 29.6 48.7
LOWEST DAILY MINIMUM 18 19 14 29 38 50 52 57 52 36 21 17 14
DATE OF OCCURRENCE 05 05 05 07 22 09 12 08 13 31 29 04 MAR 05

AVERAGE DRY BULB 42.1 42.7 49.1 60.5 65.4 76.0 80.2 79.3 71.8 60.0 47.7 38.5 59.4
XMEAN WET BULB 38.8 36.8 54.3 58.8 67.7 71.3 70.4 66.4 56.4 44.4 34.8

MEAN DEW POINT 33.2 26.2 48.2 53.5 62.8 66.7 65.7 63.4 53.8 39.9 28.5
NUBER OF DAYS WITH:

MAXIMUM 2 90 0 0 0 3 1 13 23 21 1 0 0 0 62
MAXIMUM 5 32 1 0 0 0 0 0 0 0 0 0 0 2 3
MINIMUM 5 32- 20 21 11 1 0 0 0 0 0 0 6 20 79
MINIMUM 5 0o 0 0 0 0 0 0 0 0 0 0 0 0 0

U HEATING DEGREE DAYS 704 616 490 210 101 1 0 0 0 214 512 814 3662
_ COOLING DEGREE DAYS 3 0 6 83 122 340 478 451 213 67 1 0 1764

MEAN (PERCENT) 72 56 69 67 69 67 68 68 78 83 77 70 70
HOUR 01 LST 78 66 77 82 81 82 83 84 91 89 87 75 81
HOUR 07 LST 84 74 82 83 91 82 80 83 92 91 89 81 84
HOUR 13 LST 59 40 55 48 50 45 49 47 61 69 60 58 53
HOUR 19 LST 69 47 65 60 65 59 59 61 75 85 78 68 66

_ PERCENT POSSIBLE SUNSHINE

o NUMBER OF DAYS WITH:
3 HEAVY FOG(VISBY 5 1/4MI) 2 2 2 0 3 2 1 0 1 2 4 1 20

THUNDERSTORMS 0 0 1 6 4 3 3 4 1 0 1 0 23

SUNRISE-SUNSET: (OKTAS)
CEILOMETER (5 12,000 FT.)

U SATELLITE (> 12,000 FT.)
U) MIDNIGHT-MIDNIGHT: (OKTAS)

CEILOMETER (5 12,000 FT.)
SATELLITE 1> 12,000 FT.)

o NUMBER OF DAYS WITH:
C CLEAR

PARTLY CLOUDY
CLOUDY

M MEAN STATION PRESS. (IN.) 29.88 29.93 29.94 29.89 29.85 29.85 29.89 29.89 29.91 29.84 29.90
_ MEAN SEA-LEVEL PRESS. (IN.) 30.07 30.12 30.08 30.03 30.07 30.07 30.10 30.03 30.10_

RESULTANT SPEED (MPH) 3.7 3.5 1.3 1.8 1.6 0.8 0.6 1.6 3.1 3.0 2.8
RES. DIR. (TENS OF DEGS.) 25 27 22 26 23 26 08 04 02 25 27
MEAN SPEED (MPH) 8.1 9.0 8.1 9.0 8.8 7.7 6.8 7.4 6.8 6.7 8.0 8.1 7.9
PREVAIL.DIR.(TENS OF DEGS.) 21 20 20 20 20 20 20 01 01 01 20 22 20
MAXIMUM 2-MINUTE WIND:

w SPEED {MPH) 25 39 35 36 37 33 32 26 24 31 33 29 39
@ DIR. (TENS OF DEGS.) 30 22 36 28 28 27 31 29 35 01 29 27 22

DATE OF OCCURRENCE 13 01 21 03 13 27 09 15 28+ 13 30 25+ FEB 01
3 MAXIMUM 5-SECOND WIND:

SPEED (MPH) 32 48 39 41 44 44 40 32 31 35 43 38 48
DIR. (TENS OF DEGS.) 32 23 36 36 29 32 31 27 17 01 28 27 23
DATE OF OCCURRENCE 13 01 21 19+ 13 06 09 24+ 27 13 30 25+ PER 01

_ WATER EQUIVALENT:
F TOTAL (IN.) 3.58 0.82 4.48 2.33 3.49 1.56 1.63 3.18 2.88 6.09 4.28 3.45 37.77
g GREATEST 24-HOUR (IN. 1.23 0.80 1.31 0.54 1.38 0.56 0.67 1.59 1.08 1.52 1.14 1.11 1.59
X DATE OF OCCURRENCE 06 06-07 17-18 21-22 09 06 14 27-28 01 10-11 16-17 24-25 AUG 27-28
H NUMBER OF DAYS WITH:
8 PRECIPITATION 2 0.01 13 4 13 13 7 6 7 8 7 12 8 9 107

. PRECIPITATION 2 0.10 6 1 7 10 6 3 4 7 5 10 8 7 74
PRECIPITATION 2 1.00 1 0 1 0 1 0 0 1 1 2 0 0 7

SNOW, ICE PELLETSNAIL:
TOTAL (IN.) 8.7 T T 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.0 13.7
GREATEST 24-HOUR (IN.) 7.7 T T 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.0 7.7

DATE OF OCCURRENCE 03 17+ 22 05 JAN 03
MAXIMUM SNOW DEPTH (IN.) 7

DATE OF OCCURRENCE 03
NUMBER OF DAYS WITH:
SNOWFALL 2 1.0 2 0 0 0 0 0 0 0 0 0 0 2 4

_ u l s e _y _C D A s e i l , N_
published by: MCDC Asheville, NC 2



NORMALS, MEANS, AND EXTREMES
RICHMOND, VA (RIC)

LATITUDE:
37- 30' 40' N

LONGITUDE:
77- 19' 24' W

ELEVATION (FT):
GRND: 164 EARO:

TIME ZONE:
EASTERN IUTC + 5i

WBAN: 13740
167

ELEMENT POR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC YEAR

NORMAL DAILY MAXIMUM 30 45.3 49.3 58.4 68.9 76.2 83.6 87.5 85.7 79.7 69.3 59.7 49.7 67.8
MEAN DAILY MAXIMUM 82 47.5 50.4 58.9 69.3 77.6 85.1 88.3 86.5 80.8 70.6 60.4 50.0 68.8
HIGHEST DAILY MAXIMUM 73 81 83 93 96 100 104 105 102 103 99 86 81 105

YEAR OF OCCURRENCE 2002 1932 1938 1990 1941 1952 1977 1983 1954 1941 1993 1998 JUL 1977
* MEAN OF EXTREME MAXS. 8 69.5 71.3 60.2 87.9 91.1 96.0 97.5 96.0 93.1 85.5 77.8 70.1 84.7

NORMAL DAILY MINIMUM 3 27.6 29.7 37.0 45.3 54.6 63.3 68.3 66.8 59.9 47.2 38.4 31.1 47.4
MEAN DAILY MINIMUM 8 28.4 30.0 36.6 45.4 54.7 63.5 68.0 66.6 60.1 47.9 38.4 30.9 47.5
LOWEST DAILY MINIMUM 7 -12 -10 11 23 31 40 51 46 35 21 10 -1 -12
YYEAR OF OCCURRENCE 1940 1936 1960 1985 1956 1967 1965 1934 1974 1962 1933 1942 JAN 1940
MEAN OF EXTREME MINS. 8 10.3 14.3 21.5 30.9 41.0 51.1 57.7 55.6 45.5 32.4 22.7 14.6 33.1
NORMAL DRY BULB 3 35.7 38.7 48.0 57.3 66.0 73.9 78.0 76.8 70.0 58.6 49.6 40.1 57.7
MEAN DRY BULB 8 38.1 40.1 47.8 57.4 66.2 74.3 78.2 76.6 70.5 59.2 49.5 40.4 58.2
MEAN WET BULB 1 34.3 36.7 41.9 50.7 59.4 67.3 71.5 66.2 63.8 53.8 44.9 36.7 52.3
MEAN DEW POINT 1 27.3 28.9 33.9 43.3 54.3 63.2 68.0 63.2 60.1 49.0 38.7 29.9 46.7
NORMAL NO. DAYS WITH:

MAXIMUM 2 90 3 0.0 0.0 0.1 0.8 2.3 8.7 13.8 11.0 4.1 0.3 0.0 0.0 41.1
MAXIMUM • 32' 3 4.3 1.7 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.5 7.6
MINIMUM < 32 3 23.0 19.5 10.8 2.3 0.1 0.0 0.0 0.0 0.0 2.1 9.4 19.2 86.4
MINIMUM 5 0- 31 0.3 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4

U NORMAL HEATING DEG. DAYS 3 873 705 528 254 80 8 0 1 27 225 470 748 3919
NORMAL COOLING DEG. DAYS 3 0 1 8 33 107 277 415 367 187 33 6 1 1435

NORMAL (PERCENT) 3 68 66 63 61 70 72 75 77 77 74 69 69 70
HOUR 01 LST 3 75 73 72 73 83 86 88 90 90 86 79 76 81
HOUR 07 LST 3 79 78 78 76 81 83 86 90 90 89 84 80 83
HOUR 13 LST 3 56 53 49 45 52 54 57 58 57 52 51 55 53
HOUR 19 LST 3 65 62 57 53 63 66 69 74 77 75 68 68 66

PERCENT POSSIBLE SUNSHINE 4 54 58 62 66 65 69 68 66 65 63 59 54 62

o MEAN NO. DAYS WITH:
- HEAVY FOG(VISBY51/4 MI) 7 2.7 2.1 1.7 1.6 1.8 1.5 2.0 2.4 2.9 3.3 2.3 2.8 27.1
_ THUNDERSTORMS 66 0.2 0.4 1.6 2.5 5.3 6.5 8.1 6.2 2.9 1.0 0.6 0.2 35.5

_ MEAN:
" SUNRISE-SUNSET (OKTAS) 5.6 5.6 3.2

MIDNIGHT-MIDNIGHT (OKTAS) 5.6
MEAN NO. DAYS WITH:

CLEAR 2.0 1.0 9.0 9.0 10.0
Q PARTLY CLOUDY 1.0 5.0 4.0 8.0

CLOUDY 1 7.0 4.0 10.0 8.0 1.0

M MEAN STATION PRESSURECIN) 2 29.91 29.89 29.85 29.81 29.81 29.81 29.83 29.86 29.89 29.92 29.92 29.93 29.87
§ MEAN SEA-LEVEL PRES. (IN) 1E 30.12 30.11 30.05 29.99 30.00 29.99 30.01 30.04 30.08 30.12 30.13 30.14 30.06

MEAN SPEED (MPH) 44 8.3 8.7 9.3 9.2 7.9 7.5 7.1 6.6 7.0 7.2 7.7 7.9 7.9
PREVAIL.DIR(TENS OF DEGS) 2 01 01 36 19 19 20 19 19 36 36 19 36 19
MAXIMUM 2-MINUTE:

" SPEED (MPH) 38 39 37 46 41 45 33 44 40 37 36 40 46
Z DIR. (TENS OF DEGS) 31 22 22 33 30 26 29 36 01 10 16 15 33
3H YEAR OF OCCURRENCE 2000 2002 1996 1999 1997 2000 1999 1996 1999 1996 1999 1996 APR 1999

MAXIMUM 5-SECOND:
SPEED (MPH) 7 48 49 49 56 60 55 44 59 53 46 46 48 60
DIR. (TENS OF DEGS) 31 26 22 25 28 27 29 32 08 10 16 16 28
YEAR OF OCCURRENCE 2000 1997 1996 1998 1996 2000 1999 2000 1996 1996 1999 1996 MAY 1996

NORMAL (IN) 30 3.55 2.98 4.09 3.18 3.96 3.54 4.67 4.18 3.98 3.60 3.06 3.12 43.91
M MAXIMUM MONTHLY (IN) 6 7.97 5.97 8.65 7.31 8.87 9.24 18.87 14.10 16.60 9.39 7.64 7.07 18.87
H YEAR OF OCCURRENCE 1978 1979 1984 1987 1972 1938 1945 1955 1999 1971 1959 1973 JUL 1945
MINIMUM MONTHLY (IN) 6 0.64 0.48 0.94 0.64 0.87 0.38 0.51 0.52 0.26 0.01 0.17 0.40 0.01

I YEAR OF OCCURRENCE 1981 1978 1966 1963 19.65 1980 1983 1943 1978 2000 2001 1980 OCT 2000
M MAXIMUM IN 24 HOURS IIN) 6 3.31 2.67 3.43 2.97 3.08 4.61 5.73 8.79 6.52 6.50 4.07 3.16 8.79

E YEAR OF OCCURRENCE 1962 1979 1992 1987 1981 1963 1969 1955 1999 1961 1956 1958 AUG 1955
NORMAL NO. DAYS WITH:

. PRECIPITATION 2 0.01 3 10.4 9.4 10.2 9.0 10.7 9.6 10.4 9.5 7.6 7.0 8.0 9.1 110.9
PRECIPITATION 2 1.00 3 0.8 0.7 0.8 0.6 1.0 0.9 1.4 1.3 1.0 1.2 0.8 0.7 11.2

NORMAL (IN) 3 4.3 4.8 1.4 0.* 0.0 0.0 0.0 0.0 0.0 0.* 0.3 1.6 12.4
MAXIMUM MONTHLY (IN) 6 28.5 21.4 19.7 2.0 T 0.0 0.0 0.0 0.0 T 7.3 12.5 28.5

YEAR OF OCCURRENCE 1940 1983 1960 1940 1994 1979 1953 1958 JAN 1940
MAXIMUM IN 24 HOURS (IN) 63 21.6 16.8 12.1 2.0 T 0.0 0.0 0.0 0.0 T 7.3 7.5 21.6

YEAR OF OCCURRENCE 1940 1983 1962 1940 1994 1979 1953 1966 JAN 1940
MAXINDM SNOW DEPTH (IN) 7 18 20 13 1 0 0 0 0 0 0 6 9 20
YEAR OF OCCURRENCE 1922 1922 1980 1964 1938 1958 FEB 1922

NORMAL NO. DAYS WITH:
SNOWFALL 2 1.0 3 1.1 1.3 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.6 3.5

publ ished by: NCDC Ashevill1e, NC 3



PRECIPITATION (inches) 2002 RICHMOND, VA (RIC)

YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANNUAL

1973 2.66 3.11 3.44 4.58 3.56 2.45 3.64 4.34 1.82 2.56 1.27 7.07 40.50
1974 3.21 2.54 3.79 1.58 3.02 1.80 2.25 6.84 4.83 0.39 1.23 4.22 35.70
1975 5.71 2.96 8.04 2.78 2.59 4.00 12.29 2.31 10.98 3.10 2.04 4.51 61.31
1976 3.39 1.35 2.14 1.08 3.76 2.85 2.63 1.35 4.78 6.99 1.88 2.56 34.76
1977 2.22 1.34 2.67 2.33 3.99 1.25 4.20 6.15 2.16 7.88 4.32 5.57 44.08

1978 7.97 0.48 5.67 4.31 3.92 5.26 4.24 5.93 0.26 1.21 4.57 3.80 47.62
1979 6.16 5.97 2.59 3.97 3.80 2.42 4.36 7.08 9.76 3.87 5.50 1.64 57.12
1980 6.05 1.01 5.49 4.28 4.68 0.38 5.18 2.15 2.37 6.96 2.18 0.40 41.13
1981 0.64 2.76 1.52 2.96 6.62 3.69 4.01 2.89 2.70 2.36 0.68 5.04 35.87
1982 2.76 4.44 3.74 2.97 3.48 3.97 9.21 4.39 2.55 2.90 2.70 3.37 46.48

1983 1.59 3.95 6.04 5.21 2.50 5.46 0.51 0.97 3.05 4.02 5.63 4.50 43.43
1984 3.98 3.97 8.65 5.92 4.52 2.01 3.55 4.58 1.86 2.14 3.34 1.52 46.04
1985 3.54 3.20 1.80 0.65 2.36 4.01 5.31 10.58 4.97 5.09 6.99 0.58 49.08
1986 2.69 2.67 1.16 1.16 3.15 1.30 7.01 6.75 0.63 2.43 2.46 5.15 36.56
1987 5.53 2.57 1.65 7.31 2.94 6.29 1.20 1.11 4.43 1.25 3.13 2.86 40.27

1988 2.53 3.08 1.98 2.55 4.81 2.25 7.50 2.95 1.74 2.74 4.34 0.79 37.26
1989 1.88 4.34 5.00 4.27 5.02 5.85 4.00 4.89 5.33 3.54 3.00 2.62 49.74
1990 2.84 2.38 2.54 2.81 6.85 0.97 6.74 5.76 1.92 3.90 1.70 3.52 41.93
1991 3.62 1.09 5.87 0.87 0.91 6.24 3.47 3.32 2.69 2.50 0.67 4.53 35.78
1992 1.57 2.89 5.87 2.21 4.95 2.28 5.68 6.40 2.35 1.94 2.62 2.79 41. 55

1993 4.48 2.88 7.24 3.23 4.66 1.75 1.91 3.89 2.97 2.23 3.24 3.77 42.25
1994 3.10 4.38 7.92 2.70 2.49 1.73 7.46 2.54 3.99 2.56 3.99 0.95 43.81
1995 3.15 1.14 3.00 1.98 4.33 1.85 2.89 2.59 3.82 5.11 2.87 1.71 34.44
1996 4.65 2.97 2.71 2.88 3.18 4.35 6.51 4.40 6.87 7.18 3.52 4.91 54.13
1997 1.93 3.71 2.96 3.94 1.36 2.21 4.85 1.41 0.82 3.25 5.33 2.36 34.13

1998 6.85 5.76 6.72 4.32 3.72 4.41 2.37 1.89 3.94 0.47 1.30 5.00 46.75
1999 4.70 1.47 4.04 2.60 2.75 6.29 2.77 2.00 16.60 2.25 1.01 1.72 48.20
2000 3.96 1.60 3.67 4.78 3.03 6.07 4.05 8.28 3.60 0.01 1.72 2.38 43.15
2001 2.06 2.55 3.77 2.14 2.03 6.53 2.73 5.08 2.14 0.65 0.17 1.67 31.52
2002 3.58 0.92 4.48 2.33 3.49 1.56 1.63 3.18 2.88 6.09 4.28 3.45 37.77

POR=
65 YRS 3.23 2.96 3.77 2.98 3.66 3.68 5.13 4.60 3.70 3.26 3.05 3.11 43.13

WBAN : 13740
AVERAGE TEMPERATURE ( F) 2002 RICHMOND, VA (RIC)

YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANNUAL

1973 37.6 38.5 52.6 57.9 65.1 76.0 77.4 77.5 72.3 60.6 51.3 40.8 59.0
1974 45.8 40.1 50.4 59.9 65.8 70.6 76.9 75.7 67.4 55.4 48.5 41.7 58.2
1975 40.7 41.4 45.3 52.9 67.7 73.6 76.0 78.8 69.3 62.5 53.6 40.0 58.5
1976 35.1 48.5 52.6 60.5 65.2 74.6 77.3 75.7 68.7 54.4 42.7 36.7 57.7
1977 25.3 40.5 53.7 61.1 68.2 73.0 81.4 79.8 74.2 57.3 52.3 39.5 58.9

1978 33.4 30.3 44.5 57.3 65.5 74.7 77.5 80.1 72.9 58.3 52.5 42.5 57.5
1979 36.4 28.6 51.1 58.4 67.1 70.8 76.9 77.8 71.0 58.3 53.3 42.3 57.7
1980 38.8 36.0 47.4 61.1 68.3 72.8 80.0 80.7 74.7 56.9 46.2 38.6 58.5
1981 31.2 42.2 44.6 60.6 64.1 77.9 79.6 75.1 69.4 56.4 49.1 38.0 57.4
1982 31.6 41.7 49.1 55.9 70.4 73.4 78.6 75.0 69.8 59.2 51.9 46.1 58.6

1983 37.8 39.1 50.4 56.1 66.1 75.6 79.4 77.7 68.8 58.1 49.0 36.2 57.9
1984 32.6 44.5 43.6 55.8 65.4 77.7 76.0 77.0 67.5 66.1 46.6 47.7 58.4
1985 32.6 40.2 49.7 62.0 68.0 74.3 79.0 77.5 70.8 62.6 56.6 37.8 59.3
1986 36.2 39.3 50.0 59.2 66.9 76.1 80.9 74.2 70.8 61.8 49.1 40.9 58.8
1987 34.7 37.0 47.1 54.3 67.3 75.8 81.3 78.5 72.3 52.9 51.3 43.0 58.0

1988 32.3 39.1 47.9 56.0 65.8 72.8 79.9 79.8 68.4 53.6 50.6 39.2 57.1
1989 42.3 39.6 47.9 55.8 64.1 76.1 77.7 75.3 70.8 60.2 49.3 31.3 57.5
1990 46.3 48.0 52.1 57.9 65.8 75.0 79.9 76.3 69.5 63.1 52.6 46.3 61.1
1991 40.2 44.0 50.8 60.2 72.1 75.3 80.7 78.6 71.6 59.9 49.6 44.3 60.6
1992 40.7 42.7 47.2 57.8 61.7 70.8 79.5 73.7 70.3 56.3 50.6 40.9 57.7

1993 41.4 37.8 45.9 55.9 67.7 75.0 82.5 78.5 72.5 58.6 50.9 39.0 58.8
1994 33.4 40.2 48.9 63.2 63.2 78.0 81.1 75.4 69.2 57.6 52.6 45.6 59.0
1995 40.7 38.7 50.2 58.1 65.8 74.1 80.8 78.9 69.1 61.1 44.2 35.6 58.1
1996 34.1 37.8 43.2 57.9 64.8 75.1 76.4 74.3 70.1 58.9 43.2 43.8 56.6
1997 37.7 43.7 49.6 53.6 62.9 71.4 77.8 75.8 70.3 58.9 46.5 39.9 57.3

1998 43.2 44.2 4B.5 58.0 67.4 74.0 78.3 78.3 74.2 59.7 49.5 44.2 60.0
1999 42.0 42.2 45.2 57.7 65.5 72.3 79.6 77.9 68.5 57.2 52.9 42.4 58.6
2000 36.3 43.4 52.0 56.4 68.0 75.4 74.7 74.9 67.5 59.7 46.1 33.0 57.3
2001 37.1 42.3 45.2 58.2 65.2 75.0 74.9 78.2 67.8 59.1 54.6 46.0 58.6
2002 42.1 42.7 49.1 60.5 65.4 76.0 80.2 79.3 71.8 60.0 47.7 38.5 59.4

POR=
73 YRS 37.7 39.8 47.4 57.3 66.2 74.2 78.1 76.4 70.2 59.8 49.2 40.1 57.9
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HEATING DEGREE DAYS (base 650F) 2002 RICHMOND, VA (RIC)

YEAR JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN TOTAL

1973-74 0 0 5 163 414 744 589 691 455 204 75 5 3345
1974-75 0 0 62 310 513 715 746 654 604 368 44 1 4017
1975-76 0 0 27 121 356 770 917 480 386 227 78 11 3373
1976-77 0 1 15 332 660 869 1227 680 366 176 42 7 4375
1977-78 0 0 4 259 401 784 974 964 627 235 88 5 4341

1978-79 0 0 16 214 366 694 876 1011 439 218 44 4 3882
1979-80 0 0 8 242 353 698 806 835 541 135 47 2 3667
1980-81 0 0 14 267 557 813 1042 633 626 171 107 0 4230
1981-82 0 1 29 273 473 834 1029 645 486 280 6 1 4057
1982-83 0 6 10 213 399 585 836 718 445 282 69 2 3565

1983-84 0 1 86 236 475 887 994 589 657 282 93 3 4303
1984-85 0 0 73 57 546 531 997 692 484 177 35 5 3597
1985-86 0 0 31 114 257 838 886 713 465 187 78 3 3572
1986-87 0 16 24 172 476 741 931 777 550 317 57 0 4061
1987-88 0 0 5 370 409 677 1008 746 527 279 79 32 4132

1988-89 0 0 27 361 425 794 696 709 546 293 108 0 3959
1989-90 0 3 38 181 468 1036 574 472 436 258 50 3 3519
1990-91 0 0 33 146 365 574 762 582 443 193 27 1 3126
1991-92 0 0 25 190 458 637 749 640 545 261 142 10 3657
1992-93 0 0 37 275 427 739 724 757 585 280 24 0 3848

1993-94 0 0 26 213 436 799 973 687 497 130 120 0 3881
1994-95 0 0 11 232 365 595 750 731 453 236 72 1 3446
1995-96 0 0 28 166 620 905 952 782 669 247 122 8 4499
1996-97 0 0 10 193 652 654 840 589 472 337 117 45 3909
1997-98 0 0 19 247 547 771 667 575 536 232 50 7 3651

1998-99 0 0 10 173 457 652 710 631 606 237 60 7 3543
1999-00 0 0 29 249 362 693 882 620 404 257 45 2 3543
2000-01 0 0 61 190 561 983 858 631 605 244 67 0 4200
2001-02 0 0 57 213 312 582 704 616 490 210 101 1 3286
2002- 0 0 0 214 512 814

WBAN 13740

COOLING DEGREE DAYS (base 65 F) 2002 RICHMOND, VA (RIC)

YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANNUAL

1973 0 0 13 42 91 338 391 395 231 32 9 2 1544
1974 0 0 10 58 106 180 377 340 141 21 26 0 1259
1975 0 0 0 16 135 267 348 433 165 51 18 0 1433
1976 0 8 9 99 91 307 389 337 133 12 0 0 1385

1977 0 0 22 66 148 258 513 467 289 24 27 0 1814

1978 0 0 0 i2 112 302 393 475 263 15 0 1 1573
1979 0 0 16 30 117 188 374 404 195 42 9 0 1375
1980 0 0 1 25 157 243 472 494 313 23 1 0 1729
1981 0 0 1 45 89 395 458 319 169 16 0 0 1492
1982 0 0 0 13 181 259 428 323 157 43 13 7 1424

1983 0 0 0 23 108 325 452 405 207 27 0 0 1547
1984 0 0 0 10 114 392 346 381 154 100 0 2 1499

1985 0 4 20 94 139 290 441 392 213 51 10 0 1654
1986 0 0 8 19 142 344 498 308 205 79 6 0 1609
1987 0 0 0 2 136 329 513 427 227 0 3 0 1637

1988 0 0 3 16 108 269 466 465 137 12 0 0 1476
1989 0 3 24 27 88 341 403 331 218 42 4 0 1481
1990 0 1 43 51 81 312 470 356 177 96 0 2 1589
1991 0 0 10 53 254 316 494 428 227 40 3 0 1825
1992 0 0 0 51 48 192 457 275 202 12 3 0 1240

1993 0 0 0 14 112 307 547 426 261 20 18 0 1705
1994 0 0 5 80 70 396 507 332 142 9 2 2 1545
1995 1 0 0 35 105 281 495 437 157 52 3 0 1566
1996 0 0 0 40 123 315 360 293 173 12 0 0 1316

1997 0 0 4 2 59 244 406 341 182 65 0 0 1303

1998 2 0 32 26 131 282 420 418 292 15 0 12 1630
1999 1 0 0 24 82 231 460 409 140 13 2 0 1362
2000 0 0 5 6 143 320 305 313 141 33 0 0 1266
2001 0 0 0 45 79 307 314 414 149 38 7 0 1353
2002 3 0 6 83 122 340 478 451 213 67 1 0 1764
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SNOWFALL (inches) 2002 RICHMOND, VA (RIC)

YEAR JUL AUG SE OCT NOV DEC JAN FEB MAR APR MAY JUN TOTAL

1973-74 0.0 0.0 0.0 0.0 0.0 9.9 T 5.0 T 0.0 0.0 0.0 14.9
1974-75 0.0 0.0 0.0 0.0 0.0 T 2.7 2.9 0.4 0.0 0.0 0.0 6.0
1975-76 0.0 0.0 0.0 0.0 0.0 T 0.2 T 1.0 0.0 0.0 0.0 1.2
1976-77 0.0 0.0 0.0 0.0 1.0 1.7 11.1 T 0.0 0.0 0.0 0.0 13.8
1977-78 0.0 0.0 0.0 0.0 T T 1.3 5.1 5.0 0.0 0.0 0.0 11.4

1978-79 0.0 0.0 0.0 0.0 0.0 0.0 0.7 19.5 T 0.0 0.0 0.0 20.2
1979-80 0.0 0.0 0.0 T 0.0 T 16.6 7.0 15.0 0.0 0.0 0.0 38.6
1980-81 0.0 0.0 0.0 0.0 0.0 0.2 0.6 0.0 0.2 0.0 0.0 0.0 1.0
1981-82 0.0 0.0 0.0 0.0 T 1.9 8.3 10.8 T 0.2 0.0 0.0 21.2
1982-83 0.0 0.0 0.0 0.0 0.0 7.9 0.1 21.4 0.0 T 0.0 0.0 29.4

1983-84 0.0 0.0 0.0 0.0 0.1 T 1.1 2.8 0.3 0.0 0.0 0.0 4.3
1984-85 0.0 0.0 0.0 0.0 0.0 T 8.3 T T 0.0 0.0 0.0 8.3
1985-86 0.0 0.0 0.0 0.0 0.0 1.3 3.3 4.4 T T 0.0 0.0 9.0
1986-87 0.0 0.0 0.0 0.0 0.0 0.0 15.8 5.3 0.7 T 0.0 0.0 21.B
1987-98 0.0 0.0 0.0 0.0 4.5 T 8.1 T T T 0.0 0.0 12.6

1988-89 0.0 0.0 0.0 0.0 0.0 1.8 T 13.6 T T T 0.0 15.4
1989-90 0.0 0.0 0.0 0.0 1.1 9.9 0.0 T T 0.2 0.0 0.0 11.2
1990-91 0.0 0.0 0.0 0.0 0.0 T T 1.9 T 0.0 0.0 0.0 1.9
1991-92 0.0 0.0 0.0 0.0 0.1 T 0.0 0.8 T T 0.0 0.0 0.9
1992-93 0.0 0.0 0.0 0.0 0.0 0.0 0.5 5.3 3.5 T 00 0.0 9.3

1993-94 0.0 0.0 0.0 0.0 0.0 5.1 2.2 1.7 0.7 0.0 T 0.0 9.7
1994-95 0.0 0.0 0.0 0.0 0.0 T 3.1 T 0.8 0.0 0.0 0.0 3.9
1995-96 0.0 0.0 0.0 0.0 T 12.3
1996-97 T 1.0 0.7 1.0 T T 0.0 0.0
1997-98 0.0 0.0 0.0 0.0

1998-99
1999-00 15.2 0.2
2000-01 0.3 2.5 0.5 0.0 0.0 0.0
2001-02 0.0 0.0 0.0 0.0 0.0 0.0 8.7 T T 0.0 0.0 0.0 8.7
2002- 0.0 0.0 0.0 0.0 0.0 5.0

POR=
61 YRS 0.0 0.0 0.0 T 0.4 2.1 4.7 3.8 2.4 0.1 T 0.0 13.5

WBAN: 13740

REFERENCE NOTES:

PAGE 1: GENERAL CONTINUED:
THE TEMPERATURE GRAPH SHOWS NORMAL MAXIMUM AND NORMAL CLEAR INDICATES 0 - 2 OKTAS, PARTLY CLOUDY INDICATES

MINIMUM DAILY TEMPERATURES (SOLID CURVES) AND THE 3 - 6 OITAS, AND CLOUDY INDICATES 7 OR 8 OKTAS.
ACTUAL DAILY HIGH AND LOW TEMPERATURES (VERTICAL BARS). WHEN AT LEAST ONE OF THE ELEMENTS (CEILOMETER OR

SATELLITE) IS HISSING, THE DAILY CLOUDINESS IS
PAGE 2 AND 3: NOT COMPUTED.

H/C INDICATES HEATING AND COOLING DEGREE DAYS. WIND DIRECTION IS RECORDED IN TENS OF DEGREES (2 DIGITS)
RH INDICATES RELATIVE HUMIDITY CLOCKWISE FROM TRUE NORTH. 00 INDICATES CALM. 36
W/O INDICATES WEATHER AND OBSTRUCTIONS INDICATES TRUE NORTH.
S INDICATES SUNSHINE. RESULTANT WIND IS THE VECTOR AVERAGE OF THE SPEED AND
PR INDICATES PRESSURE. DIRECTION.
CLOUDINESS ON PAGE 3 IS THE SUM OF THE CEILOKETER AND AVERAGE TEMPERATURE IS THE SUM OF THE MEAN DAILY MAXINUM

SATELLITE DATA NOT TO EXCEED EIGHT EIGHTHStORTAS). AND FINIMUM TEMPERATURE DIVIDED BY 2.
SNOWFALL DATA COMPRISE ALL FORMS OF FROZEN

GENERAL: PRECIPITATION, INCLUDING HAIL.
T INDICATES TRACE PRECIPITATION, AN AMOUNT GREATER A HEATING (COOLING) DEGREE DAY IS THE DIFFERENCE BETWEEN

THAN ZERO BUT LESS THAN THE LOWEST REPORTABLE VALUE. THE AVERAGE DAILY TEMPERATURE AND 65* F.
+ INDICATES THE VALUE ALSO OCCURS ON EARLIER DATES. DRY BULB IS THE TEMPERATURE OF THE AMBIENT AIR.
BLANK ENTRIES DENOTE MISSING OR UNREPORTED DATA. DEW POINT IS THE TEMPERATURE TO WHICH THE AIR MUST BE
NORMALS ARE 30-YEAR AVERAGES (1961 - 1990). COOLED TO ACHIEVE 100 PERCENT RELATIVE HUMIDITY.
ASOS INDICATES AUTOMATED SURFACE OBSERVING SYSTEM. WET BULB IS THE TEMPERATURE THE AIR WOULD HAVE IF THE
PM INDICATES THE LAST DAY OF THE PREVIOUS MONTH. MOISTURE CONTENT WAS INCREASED TO 100 PERCENT RELATIVE
POR (PERIOD OF RECORD) BEGINS WITH THE JANUARY DATA HUMIDITY.

MONTH AND IS THE NUMBER OF YEARS USED TO COMPOTE
THE MEAN. INDIVIDUAL MONTHS WITHIN THE POR MAY ON JULY 1, 1996. THE NATIONAL WEATHER SERVICE BEGAN USING
BE MISSING. THE 'NETAR OBSERVATION CODE THAT WAS ALREADY EMPLOYED

WHEN THE POR FOR A NORMAL IS LESS THAN 30 YEARS BY MOST OTHER NATIONS OF THE WORLD. THE MOST NOTICEABLE
THE NORMAL IS PROVISIONAL AND IS BASED ON THE NUMBER DIFFERENCE IN THIS ANNUAL PUBLICATION WILL BE THE CHANGE
OF YEARS INDICATED. IN UNITS FROM TENTHS TO EIGHTS(OKTAS) FOR REPORTING THE

0.* OR * INDICATES THE VALUE OR MEAN-DAYS-WITH AMOUNT OF SKY COVER.
IS BETWEEN 0.00 AND 0.05.

CLOUDINESS FOR ASOS STATIONS DIFFERS FROM THE NON-ASOS
OBSERVATION TAKEN BY A HUMAN OBSERVER. ASOS STATION
CLOUDINESS IS BASED ON TINE-AVERAGED CEILONETER DATA
FOR CLOUDS AT OR BELOW 12,000 FEET AND ON SATELLITE
DATA FOR CLOUDS ABOVE 12, 000 FEET.

THE NUMBER OF DAYS WITH CLEAR. PARTLY CLOUDY, AND
CLOUDY CONDITIONS FOR ASOS STATIONS IS THE SUM
OF THE CEILOMETER AND SATELLITE DATA FOR THE
SUNRISE TO SUNSET PERIOD.

published by: NCDC Asheville, NC 6



2002
RICHMOND,

VIRGINIA (RIC)

Richmond is located in east-central Virginia at
the head of navigation on the James River and
along a line separating the Coastal Plains
(Tidewater Virginia) from the Piedmont. The Blue
Ridge Mountains lie about 90 miles to the west and
the Chesapeake Bay 60 miles to the east.
Elevations range from a few feet above sea level
along the river to a little over 300 feet in parts
of the western section of the city.

The climate might be classified as modified
continental. Summers are warm and humid and
winters generally mild. The mountains to the west
act as a partial barrier to outbreaks of cold,
continental air in winter. The cold winter air is
delayed long enough to be modified, then further
warmed as it subsides in its approach to Richmond.
The open waters of the Chesapeake Say and Atlantic
Ocean contribute to the humid summers and mild
winters. The coldest weather normally occurs in
late December and January, when low temperatures
usually average in the upper 20s, and the high
temperatures in the upper 40s. Temperatures
seldom lower to zero, but there have been several
occurrences of below zero temperatures.
Summertime high temperatures above 100 degrees are
not uncommon, but do not occur every year.

Precipitation is rather uniformly distributed
throughout the year. However, dry periods lasting
several weeks do occur, especially in autumn when
long periods of pleasant, mild weather are most
common. There is considerable variability in
total monthly amounts from year to year. Snow
usually remains on the ground only one or two days
at a time. Ice storms (freezing rain or glaze)
are not uncommon, but they are seldom severe
enough to do any considerable damage. A notable
exception was the spectacular glaze storm of
January 27-28, 1943, when nearly 1 inch of ice
accumulation caused heavy damage to trees and
overhead transmission lines.

The James River reaches tidewater at Richmond
where flooding may occur in every month of the
year, most frequently in March and least in July.
Hurricanes and tropical storms have been
responsible for most of the flooding during the
summer and early fall months. Hurricanes passing
near Richmond have produced record rainfalls.
In 1955, three hurricanes brought record rainfall
to Richmond within a six-week period. The most
noteworthy of these were Hurricanes Connie and
Diane that brought heavy rains five days apart.

Damaging storms occur mainly from snow , and
freezing rain in winter and from hurricanes,
tornadoes, and severe thunderstorms in other
seasons. Damage may be from wind, flooding, or
rain, or from any combination of these. Tornadoes
are infrequent but some notable occurrences have
been observed within the Richmond area.

Based on the 1951-1980 period, the average first
occurrence of 32 degrees Fahrenheit in the fall is
October 26 and the average last occurrence in the
spring is April 10.



STATION LOCATION RICHMOND, VIRGINIA
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NB-CAA Building

Army Hangar
(Operations Annex)

old Airport
Administration Bldg.

Byrd Field +
New Terminal Building

R.E. Byrd Interna-
tionel Airport
effective 2/18/71 ++

+t Richmond Interns-
tional Airport
effective 9/22/85.

Executive Termlinal
Richmond International
Airport

R.E. Byrd International
Airport

7/15/25

9/24/4 2

4/19/46

6/01/50

9/24/42

4/19/46

6/01/50

None

1/2 mi.
NNW

1/3 mi.
SSE

37' 30'

37'30'
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F720' 158 I 5

5
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~7'20'
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5 I

e198/19/88 4/5 i 137'30 j77'208 c164 gb3 Id6 d6 1%60 lel9 IfI9
Jj3O I i'3

it

NA
N

CAA to 8/3/30. WBAS 9/3/30 to
5/26/35 and 7/14/38 to 9/24/42.
9 - 40 feet 8/3/30 to 5/26/35.
estimated 40 feet 5/26/35
to 7/14/38 and estimated 50
feet to 9/24/42.

AF operation.

WBAS reopened.

a. Installed 2700 feet ENE of
thermometer mite 6/26/59.

b. 67 feet to 1/31/61.
c. 162 feet to 6/26/59.
d. Discontinued 6/26/59.
a. 3 feet to 10/9/69.
% - Commissioned 11/19/63.
f. Installed on roof 1/1/80.
g. tinor move 121/282.
h. Type change 7/9/84.
M. ASOS installed 10/1985.
i. Type change 11/12/85.
j Inactive summer 1985 until

relocated 12/10/85.
k. Not moved 8/19/88, other

instruments moved
8/20-31/88.

ASOS Commissioned 10/01/95

1. Ground Elevation

8/19/88 10/01/95 1/4 mi.13731. r7'20. 1164 k33 INA NA INA 3 K

10/01/951 Present NA 3731' 17719' 11164 S

For Nord Copy Subscription:
Price and ordering information: NCDC Subscripting Service Center.310 State Route 956. Building 300. Rocket Center. WV 26726.

INQUIRIES/COMMENTS CALL: Toll Free (866) 742-3322
Visit our Web Site for other weather data:www.ncdc.noaa.gov

Non-Subscription Request:
NCDC Customer Services;
Phone: 828-271-4800
Fax: 828-271-4876 FIRST CLASS
Email: ncdc.orders~a)noaa.gov POSTAGE & FEES PAID

OFFICAL BUSINESS United States Department of Comr
PENALTY FOR PRIVATE USE $300 NOAA Permit No. G - 19
CHANGE SERVICE REQUESTED
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* NOESs For earlier station history sea previos editions.



RICHMOND/BYRD FIELD VA
Latitude = 37.50 N WMO No. 724010
Longitude = 77.33 W Elevation = 177 feet
Period of Record = 1973 to 1996 Average Pressure = 29.84 inches Hg

Design Criteria Data

Mean Coincident (Average) Values
Design Wet Bulb Humidity Wind Prevailing
Value Temperature Ratio Speed Direction

Dry Bulb Temperature (T) CT) (0 ) (grub) (mph) (NSEW)
Median of Extreme Highs 99 78 111 9.8 SSW
0.4% Occurrence 95 77 109 9.9 SW
1.0% Occurrence 92 76 108 9.5 SW
2.0% Occurrence 90 75 106 9.3 SW
Mean Daily Range 20 - - -

97.5% Occurrence 24 22 12 6.9 N
99.0% Occurrence 18 16 9 7.3 N
99.6% Occurrence 14 12 7 6.7 N
Median of Extreme Lows 8 7 5 7.4 W

Mean Coincident (Average) Values
Design Dry Bulb Humidity Wind Prevailing
Value Temperature Ratio Speed Direction

Wet Bulb Temperature (Tub) (OF) (OF) (grub) (mph) (NSEW)
Median of Extreme Highs 82 93 142 8.8 S
0.4% Occurrence 79 90 130 8.7 S
1.0% Occurrence 78 88 126 8.7 S
2.0% Occurrence 77 87 123 8.5 S

Mean Coincident (Average) Values
Design Dry Bulb Vapor Wind Prevailing
Value Temperature Pressure Speed Direction

Humidity Ratio (HR) (grub) F) (in. Hg) (mph) (NSEW)
Median of Extreme Highs 151 85 1.00 7.3 S
0.4% Occurrence 137 84 0.90 7.3 S
1.0% Occurrence 132 82 0.88 6.9 S
2.0% Occurrence 127 81 0.85 7.3 S
Air Conditioning/ T>93T T 800F Twb > 73F Tub > 670F
Humid Area Criteria # of Hours 84 1026 880 2161

Other Site Data
Rain Rate Basic Wind Speed Ventilation Cooling Load Index

Weather 100 Year Recurrence 3 sec gust @ 33 ft (Ton-hr/cfmlyr) Base 750F-RH 60%
Region (in./hr) 50 Year Recurrence (mph) Latent + Sensible

7 3.3 90 3.5+ 1.1
Ground Water Frost Depth Ground Snow Load Average Annual

Temperature (TF) 50 Year Recurrence 50 Year Recurrence Freeze-Thaw Cycles
50 Foot Depth * (in.) (lb/ft2) (#)

60.5 18 16 56
*Note: Temperatures at greater depths can be estimated by adding 1.50F per 100 feet additional depth.



RICHMOND WSO AIRPORT, VIRGINIA

Monthly Total Snowfall (Inches)

(447201)

File last updated on May 18,
*** Note *** Provisional Data *** After Year/Month 200401

a = 1 day missing, b = 2 days missing, c = 3 days, ..etc..,
z = 26 or more days missing, A = Accumulations present

Long-term means based on columns; thus, the monthly row may not
sum (or average) to the long-term annual value.

MAXIMUM ALLOWABLE NUMBER OF MISSING DAYS: 5
Individual Months not used for annual or monthly statistics if more than 5 days are missing.

Individual Years not used for annual statistics if any month in that year has more than 5 days missing.

JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN ANN
(S)
1947-48 0.00z 0.00z 0.00z 0.00z 0.00z 0.00z 0.00z 0.00z 0.00z 0.00z 0.00z 0.00z 0.00

1948-49 0.OOz 0.OOz 0.OOz 0.OOz 0.OOz 0.OOz 1.60 0.00 0.00 0.00

1949-50 0.00
1950-51 0.00
1951-52 0.00
1952-53 0.00
1953-54 0.00
1954-55 0.00
1955-56 0.00
1956-57 0.00
1957-58 0.00
1958-59 0.00
1959-60 0.00
1960-61 0.00
1961-62 0.00
1962-63 0.00
1963-64 0.00
1964-65 0.00
1965-66 0.00
1966-67 0.00
1967-68 0.00
1968-69 0.00
1969-70 0.00
1970-71 0.00
1971-72 0.00
1972-73 0.00
1973-74 0.00
1974-75 0.00
1975-76 0.00
1976-77 0.00
1977-78 0.00
1978-79 0.00
1979-80 0.00
1980-81 0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00 0.00 0.00 2.90 5.90 0.00
0.00 0.70 0.00 0.00 0.00 0.00
0.00b 0.00h 2.40 11.00 0.00 0.00
1.00 0.00 0.00 0.00 5.60 0.20
7.30 0.00 7.50 0.00 0.00 0.00
0.00 2.20 9.30 1AO 0.00 0.00
0.00 0.00 1.10 0.00 . 0.00 0.00
0.00a 0.00 5.80 0.70 0.00 1.20
0.00 2.90 3.70 7.70 6.30 0.00
0.00 14.50 2.40 0.00 0.00 0.00
0.00 1.20 2.50 8.90 20.10 0.00
0.00 1.70 7.20 5.00 0.00 0.00
0.00 0.90 20.60 1.20 16.20 0.00
0.90 8.10 1.60 8.00 0.00 0.00
0.00 OAO 5.70 10.20 7.00 1.20
OAO 0.00 12.40 6.60 1.00 0.00
0.00 0.00 26.20 3.00 0.00 0.00
0.20 12.20 6.30 17.10 0.00 0.00
0.00 5.60 2.30 2.40 2.80 0.00
1.20 2.80 0.00 0.00 11.90 0.00
0.00 8.30 5.40 0.40 0.00 0.00
0.00 0.90 3.30 2.00 8.40 0.60
0.00 0.00 0.00 17.80 0.00 0.00
0.60 0.00 4.30 0.40 1.40 0.00
0.00 9.90 0.00 5.00 0.00 0.00
0.00 0.00 2.70 4.10 0.40 0.00
0.00 0.00 0.20 0.00 1.00 0.00
1.00 1.70 11.10 0.00 0.00 0.00
0.00 0.00 1.30 5.10 5.00 0.00
0.00 0.00 0.70 19.50 0.00 0.00
0.00 0.00 16.60 7.00 15.00 0.00
0.00 0.20 0.60 0.00 0.20 0.00

0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00a 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00

1.60
8.80
0.70

13.40
6.80

14.80
12.90

1.10
7.70

20.60
16.90
32.70
13.90
38.90
18.60
24.50
20.40
29.20
35.80
13.10
15.90
14.10
15.20
17.80
6.70

14.90
7.20
1.20

13.80
11.40
20.20
38.60

1.00

htti://cirrus.dnr.state.sc.us/cei-bin/sercc/cliMONtsnf.pl?va7201 06/0412004



1981-82 0.00 0.00 0.00 0.00 0.00 1.90 8.30 10.80 0.00 0.20 0.00 0.00 21.20
1982-83 0.00 0.00 0.00 0.00 0.00 7.90 0.10 21.60 0.00 0.00 0.00 0.00 29.60
1983-84 0.00 0.00 0.00 0.00 0.10 0.00 1.10 2.80 0.30 0.00 0.00 0.00 4.30
1984-85 0.00 0.00 0.00 0.00 0.00 0.00 8.30 0.00 0.00 0.00 0.00 0.00 8.30
1985-86 0.00 0.00 0.00 0.00 0.00 1.30 3.30 4.40 0.00 0.00 0.00 0.00 9.00
1986-87 0.00 0.00 0.00 0.00 0.00 0.00 15.80 5.30 0.70 0.00 0.00 0.00 21.80
1987-88 0.00 0.00 0.00 0.00 4.50 0.00 8.10 0.00 0.00 0.00 0.00 0.00 12.60
1988-89 0.00 0.00 0.00 0.00 0.00 1.80 0.00 13.60 0.00 0.00 0.00 0.00 15.40
1989-90 0.00 0.00 0.00 0.00 1.10 11.70 0.00 0.00 0.00 0.20 0.00 0.00 13.00
1990-91 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.90 0.00 0.00 0.00 0.00 1.90
1991-92 0.00 0.00 0.00 0.00 0.10 0.00 0.00 0.80 0.00 0.00 0.00 0.00 0.90
1992-93 0.00 0.00 0.00 0.00 0.00 0.00 0.50 5.30 3.50 0.00 0.00 0.00 9.30
1993-94 0.00 0.00 0.00 0.00 0.00 5.10 2.20 1.70 0.70 0.00 0.00 0.00 9.70
1994-95 0.00 0.00 0.00 0.00 0.00 0.00 3.10 0.00 0.80 0.00 0.00 0.00 3.90
1995-96 0.00 0.00 0.00 0.00 0.00 0.OOb 12.30 12.10y 2.40z 0.00x 0.00q 0.00v 12.30
1996-97 0.00v 0.00z O.OOz 0.00z 0.00 1.00 0.70 1.00 0.00 0.00 0.00 0.00 2.70
1997-98 0.00 0.00 0.00 0.00 O.OOz O.OOz O.OOz O.OOz O.OOz O.OOz O.OOz O.OOz 0.00
1998-99 0.00z 0.00z 0.00z 0.00z 0.00z 0.00z 0.00z 0.00z 0.00z 0.OOz 0.00z 0.00z 0.00
1999-00 0.00z 0.00z 0.00z 0.00z 0.00z 0.00z 0.00d 0.00a 0.00z 0.00z 0.00z 0.00z 0.00
2000-01 O.00z 0.00z O.OOz 0.00z 0.00z 0.00z 0.00a 0.00z 0.00c 0.00 0.00 0.00 0.00
2001-02 0.00 0.00 0.00 0.00 0.00 0.00 8.70 0.00 0.00 0.00 0.00 0.00 8.70
2002-03 0.00 0.00 0.00 0.00 0.00 5.00 5.90 6.00 0.10 0.00 0.00 0.00 17.00
2003-04 0.00 0.00 0.00 0.00 0.00 0.00 0.00z 1.40 O.OOz O.OOz 0.00z 0.00z 1.40

Period of Record Statistics
MEEAN 0.00 0.00 0.00 0.00 0.36 2.20 4.59 4.31 2.24 0.07 0.00 0.00 14.51

S.D. 0.00 0.00 0.00 0.00 1.21 3.70 5.72 5.54 4.59 0.25 0.00 0.00 9.85
SKEW 0.00 0.00 0.00 0.00 4.64 1.86 1.77 1.55 2.41 3.94 0.00 0.00 0.78
MAX 0.00 0.00 0.00 0.00 7.30 14.50 26.20 21.60 20.10 1.20 0.00 0.00 38.90
MI[N 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.70

NOS 51 51 51 51 51 50 53 52 51 51 51 51 47

bttp://cirrus.dnr.state.sc.us/cgi-bin/sercc/cliMONtsnf.pl?va7201 06/04/2004
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NL'D~/CJimae-&dar Data Inventoies IL p-At-station /Search

Charlottesville Albemarle Airport
Charlottesville, VA, United States

Photographs
List Stations In Albemarle County
List Stations within ,, Il, a or 5 miles

Type-*: ASOS-FAA
Call Sign1ICS*: CHO/KCHO

WBA?*: 93736
COOP ID*:
WMO ID**:
In Service* : 01 Aug 1955 to Present
Elevation* : 195.4m (640.9') above s/I

Lat/Lon*: 38'08'N I 78027'W
County!: Albemarle

. Data Inventories
. DATA
* Station History
• State Climatologist
* Regional Climate Center

Information at Other Sites
* National Weather Service

- Eastern RegionhHaduartam
- Current Weather Conditions
- Current Weather Forecast

* Current Radar
* Currnt Satellite
* Sunrise/Sunset

* Disclaimer
* List of NCDC Darasets
* Please report any Dqaz Frrorsfound.
* Note to webmasters: you can link directly to this page.

Data Inventories

Please note that additional data (digital and non-digital) may be availablefor this station. Contact NCDC if
additional details are needed

Click on thefollowing where available:
o DAT to obtain digital ascii data (charges may apply),

Please do not order these data if you do not know what a Digitl ASCII Fik is.
o INV to view inventory, or
o DOC to view docunentation

Surface
DAT INV DOC 3210 -Summary Of The Day - First Order
DAT INV DPC SOD -Daily Surface Data C(D3200/3210 combined)
DAT INV DOC 3280 -Surface Airways Hourly And Airways Solar Radiation
DAT INY 19K 9950 - (see Global Surface Station Information).

MDATA

Additional data products may be available for this station. If you can't find what you are looking for here,
please try our Most Popular Products page.

Forms, Publications, and Web Pages
Graphs and Other Images
VWeal AS- Files

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwDI-StnSrch-StnID-20027 187 01/07/2004
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Forms, Publications, and Web Pages

Most of these products are publications that have been converted to on-line access. As such, these
documents have column headings and are displayed in an easy-to-read format.

For additional information and product samples, click on the icon next to the desired product.

? Hourly Surface Weather Observations (Form 10AIB)
7 Hourly/Daily Data, Local Cl iatological Data (Unedited)
A? Record of Climatological Observations
? Storm Data Publication

? Miscellaneous Storm Events in Albemarle County

MI Graphs and Other Images

Includes contour maps, time series, NEXRAD radar mosaics, and satellite Images.

For additional information and product samples, click on the ? icon next to the desired product.

? National Mosaic Reflectivity images
A Miscellaneous Satellite Images
? Graph Weather Elements using CLIMVIS

i Period of Record IElements Available

1962-09 thru 1962-12: ABCDEl

Please ensure that the parameters you enter are within the parameters specified in the
above table. Otherwise you will receive no data.

Element 1 (A) Daily Maximum Temperature

Element 2 (B) Daily Minimum Temperature

Year/Month [ua r

Digital ASCII Files

These files may or may not contain column headers. In order to use these files, you will need to
import them into a spreadsheet or database package for presentation. Please do not order these
data if you do not know what a Digital ASCII File is. A samepl Digital ASCII File is available for
viewing but content varies a great deal depending on your request. Other digital files are available
Offline that may contain data for this station.

For additional information and product samples, click on the ? icon next to the desired product.

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwDI-StnSrch-StnlD-20027 187 01/0712004
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? SOD -Daily Surface Data (1D3200/3210 combined)

Pi Station History

Charlottesville Albemarle Airport

[ 1 1 || Elevation || COOP || || a| WMO |
Date Began Date Ended Lat/Lon metersfeet | ID || WBAN |Sin || ID | Type

CHARLOTTESVILLE ALBEMARLE AP _ _

| 18 Nov 1998 || Present || 38°08'N / 78°27'W 195.4m / 640.9' [Z1 93736 CHO ASOS-FAA |

|01 lan 1995 ||18 Nov 1998 38°08'N / 780 27W I 195.4m / 640.9' [| . 93736 HO 1 . I

01 Jan 1993 | 01 Jan 1995 38°08'N / 78°27'W 195.4m / 640.9' |1 ] 93736 CHO L I -
|31 Dec 1981||01 Jan 1993 |38008N17827W- I 189.6m/621.9' 93736 COi [__

[30 Apr 1975 131 Dec 1981 ||38°08'N/78°27'W|| 189.6m/621.9' . ||93736 |

101 Apr 1975 ||30 Apr 1975 38008N / 78°27'W| 189.9m/622.9' 441603||93736 IICHF

|101 Jan 1969 1101 Apr 1975 ||38°08'N / 78°27'WI| 189.9m / 622.9' 441603J|93736 JIC _ SS

018N / 78°27W 189.9m / 622.9'

1 01 lan 1961 || 01_lan 1964 ||38°08'N / 78°27'W || 192.9m / 632.7'||441603 93736 Z FAA )
|01 Dec 19601||o01 Jan 1961 || 38°08'N / 78°27'W || 192.9m / 632.7' 11441603 |93736 |[ SA ARS |

|101 Aug 1955||0I Dec 1960 ||380 08'N / 78°27W || 193.2m / 633.7' H . 93736 Z H | SAWRS

!N Top of Page

N NCD /ICinrate-Raar Data Inventories ILocateStationISearc/ i

This page dynamically generated 07 Jan 2004 from:
httv://www.ncdc.noaa.gov/oalclimatelstationlocator.htinl
Please send questions or comments about this system to ncdc.webcliserv@noaa.gov
Please see the NCDC Contact Page if you have questions or comments.

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwDI-StnSrch-StnID-20027 187 01107/2004



CHARLOTTESVILLE 2 W, VIRGINIA Period of Record General Climate Summary - T... Page 1 of 1

CHARLOTTESVILLE 2 W, VIRGINIA
Period of Record General Climate Summary - Temperature

Station:(441593) CHARLOTTESVILLE 2 W

From Year=1948 To Year=2003

Monthly Daily Extremes Monthly Extremes Tern-
Averages IF II~ . 1  ep

[ 1 I[ dd/yyyy [ [ ~dd/yyyy i 1 I#1 1I1
FF FIor IFI or IF - FDylasiDays Days

| January Ii 4491268 5. | 31t2002 -i10 9/1994| 45.9|@50 --25.2 3 0. .12.

| February 48.0 28.8 3 8. 25/19854 | 17/19581l 45.71 28.1 3* 00 2[9L-

|March |II 6.135. 61 [ 31/1998 10 02/1980| 52.9 100 34.3 1 0.0 0.

| April [. 4. 56 18/200221 14/1950 62.08 5 5.6 83 0.9 0.0

|May 1( 759l 3J 65. 21/1996 33 10/1966| 71.1 91 59.3 67 1. 00 iH
|June 83. 6.3728 27/1952 40 01/1967| 77.1|52 68.0 92L21 00 0.

I July J1 872 66. 76. 3 1/1953 49 01l/1988l 80.8 55 72.5 IH Hl~j .0 0.| August [ B ~85.7650 7999 r 30/1986| 78.5102 70.4940.

ISeptemberi79. 586 6.9 07/1954 35 24/1974| 74.8 98 65.6 7 3. 0. 0.

| October 68.9F48.5 05/1954 26 2011972|| 64.184 52.77 0 . .L6

INovember 584 3.948. L 02/1950 10 26/19501 55.7 LH1 42.8 7 00 . 78 i3P
IDecember 4.5298 38.7 08/1998 [3| 25/1983| 47.2| 56 27.0 8 00 .2196 IiiC J
IAnnual 67.0467 .88 19540907 -10 19940119 597 53 550 1. 943

| Winter 46. 2.5 7.il 19981208 -10 199401191 43.4 102 31. 7 00 .961613

| Spring 67.045.256.1 1996052110 19800302|| 59.89 53.3 13.4Ii

|Summer 85. 3 5.0[BJ1 9990801 HI 19670601| 77.9 102 72.6 72256 .0 0.

|Fall 68.9 8.5 8.7 19540907 10 195011,261 62.0 53l 54.3 76 3.4 0. 85 T
Table updated on Dec 9,

For monthly and annual means, thresholds, and sums:
Months with 5 or more missing days are not considered
Years with I or more missing months are not considered

Seasons are climatological not calendar seasons
Winter = Dec., Jan., and Feb. Spring = Mar., Apr., and May

Summer = Jun., Jul., and Aug. Fall = Sep., Oct., and Nov.

Southeast Regional Climate Center, sercc@dnr.state.sc. us

http://cirrus.dnr.state.sc.us/cgi-bin/sercc/cliGCStT.pl?val593 01/08/2004
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CHARLOTTESVILLE 2 W, VIRGINIA

Period of Record General Climate Summary - Precipitation

Station:(441593) CHARLOTTESVILLE 2 W

I From Year=1948 To Year=2003
Precipitation Total Snowfall

R3e R3ear I Day Max-|l L1 ;l i

fi. i.or #DayslFDayslfDayss#as in.

|January J 3.2 .0 021 jB 25 09/1978| 101 6|| 2|| 1I[Zifl3 fi 29.

| February 1 .2 802Li 02 I g[i1 30 14/1984| 1| 23.5 [II1Im3@
| March 4.13 8.25 .0 0 04/1993|| 11|| 71 29.8 [|I8

| April X3.27F9.82 03.387 282 03/1983| 11| 2|

X May 4.45 10.53 LIII 14 1 28/1982| 12| 8 0

June 3.97 12.81 0.4[ 22/1972|| 10|| 6[ 61 7

Jul 5.0y 0 F14.8-390.7~6 0 28/19945132 0.0 I
|August 4.3711.8L I 0.9 5.3 1511949lL ll 11 ZL E~00E~
September4.34 17.96 0.62 I92 08/1987|| I 6|| 3110

October 3.9 1.7 jj[ .0 62 4 21/1961||I 8|| - 511 2|| I1LCiI3.3
INovembe 3461306L i .5 11 .6 28/1993| 2JLI LIE 10.6 lm Ei@
December3.35 7.5 2 0.36 3.46 04/1948 | 25.6l

Annual 467466.03 30.39[ 9.20 19870908 122 [ | 31 12 1 .

Winter 9.8518.02 4.32 1023 19481204|| 29| 1| 7 815.5H2

S Spring 11.84 19.68 5.5 7 19820528|| 34 h5 8||8 6295I
|Summer 13.4267 E 3.230 74 19720622| 331 21.0 8| 3 I@

Fall 11.7120.49 4.48 9.2 198709081 27 17 16I[ II~JI 10.6 1i
Table updated on Dec 9,

For monthly and annual means, thresholds, and sums:
Months with 5 or more missing days are not considered
Years with 1 or more missing months are not considered

Seasons are climatological not calendar seasons
Winter = Dec., Jan., and Feb. Spring = Mar., Apr., and May

Summer = Jun., Jul., and Aug. Fall = Sep., Oct., and Nov.

Southeast Regional Climate Center, sercc@cirrus.dnr.state.sc.us

http://cirrus.dnr.state.sc.us/cgi-bin/sercc/cliGCStP.pl?val593 01/08/2004



CHARLOTTESVILLE VA
Latitude = 38.13 N
Longitude = 78.45 W
Period of Record = 1973 to 1996

WMO No. 724016
Elevation = 640 feet
Average Pressure = 29.34 inches Hg

Design Criteria Data

Mean Coincident (Average) Values
Design Wet Bulb Humidity Wind Prevailing
Value Temperature Ratio Speed Direction

Dry Bulb Temperature (T) (F (OF) (grBb) (mph) (NSEW)
Median of Extreme Highs 97 77 109 9.6 SW
0.4% Occurrence 93 76 108 8.8 SSW
1.0% Occurrence 91 75 108 8.3 S
2.0% Occurrence 89 74 106 8.0 S
Mean Daily Range 19 - - -

97.5% Occurrence 24 21 10 6.6 NW
99.0% Occurrence 19 16 8 6.5 W
99.6% Occurrence 14 12 6 5.9 WNW
Median of Extreme Lows 3 2 3 6.3 NW

Mean Coincident (Average) Values
Design Dry Bulb Humidity Wind Prevailing
Value Temperature Ratio Speed Direction

Wet Bulb Temperature (Twb) e) (OF) (grab) (mph) (NSEW)
Median of Extreme Highs 82 91 151 7.6 S
0.4% Occurrence 79 88 135 8.0 S
1.0% Occurrence 77 87 125 7.5 S
2.0% Occurrence 76 85 121 7.3 S

Mean Coincident (Average) Values
Design Dry Bulb Vapor Wind Prevailing
Value Temperature Pressure Speed Direction

Humnidity Ratio (HR) (grAb) (OF) (in. Hg) (mph) (NSEW)
Median of Extreme Highs 154 86 1.00 7.3 S
OA% Occurrence 138 83 0.90 6.6 S
1.0% Occurrence 130 82 0.85 6.8 S
2.0% Occurrence 126 81 0.82 6.5 S
Air Conditioning/ T > 930F T > 800F TWb 2 730F Tb a 670F
Humid Area Criteria # of Hours 49 1014 689 1935

Other Site Data
Rain Rate Basic Wind Speed Ventilation Cooling Load Index

Weather 100 Year Recurrence 3 sec gust @ 33 ft (Ton-hr/cfin/yr) Base 750F-RH 60%
Region (inJhr) X 50 Year Recurrence (mph) Latent + Sensible

7 3.2 90 2.4+ 0.9
Ground Water

Temperature (F)
50 Foot Depth *

Frost Depth
50 Year Recurrence

(in.)

Ground Snow Load
50 Year Recurrence

(lb&f2 )

Average Annual
Freeze-Thaw Cycles

(#)
60.6 NIA [ N/A 1 54 _

*Note: Temperatures at greater depths can be estimated by adding 1.50F per 100 feet additional depth.
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WNCDC/ Climate-Radar Data Inventores ILocate Station /Search

Fredericksburg National Pk
Fredericksburg, VA, United States
Other Stations in Fredericksburg
List Stations in Division VA-01
List Stations In Spotsylvania County
List Stations within 5,111,25, or 5 miles

Call Sign/ICS*:

WBAN*:
COOP ID* : 443192

Climate Division* : VA-01 - Tidewater

WMO ID*:

In Service*: 01 Sep 1978 to 01 Apr 1997

Elevation*: 27Am (89.9) above s/l

Lat/Lon* : 38'19'N / 77027'W

County*: Spotsylvania

• Data Inventories
. DATA
* Station History
. State Climatologist
* Regional Climate Center

Information at Other Sites
* National Weather Service

Ean Headquarters
* Regional Forecast Office
. Local Weather Conditions
- Local Weather Forecast

* I t ~nRadar
* Current Satellite
* Sunrise/Sunset

* Disclaimer
* List of NCDC Datasets
* Please report any Data Errorsfound
* Note to webmasters: you can link directly to this page.

. Other Stations In Fredericksburg

Fredericksburg
Fredericksbur"
Fredericksburg Embry Plant
Fredericksburg Sewage

Data Inventories

Please note that additional data (digital and non-digital) may be availablefor this station. Contact NCDC if
additional details are needed

Click on thefollowing where available:
o DATto obtain digitalascii data (chargesmayapply),

Please do not order these data i#you do not know what a Dpapl ASCII File Is.
o INV to view inventory, or
o DOC to view docwnentation

Surface
DAT INV DC) 3200 -Cooperative Summary Of The Day
DAT INY DOC SOD -Daily Surface Data (TD320013210 combined)
DAT MIY DOC 3220 -Summary Of The Month (SOM) Cooperative
DAT MIX DOC 3240 -Hourly Precipitation Data
DAT TWI DQC 3260 -15 Minute Precipitation Data

http://www4.ncdc.noaa.gov/cgi-winlwwcgi.dll?wwDI-StnSrch-StnID-20027210 01108/2004
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M DATA

Additional data products may be available for this station. If you can't find what you are looking for here,
please try our Most Popular Products page.

Forms, Publications, and Web Pages
Grhs andLQ Iag
CD-ROMs
Digital ASCII Files

{Ed Forms, Publications, and Web Pages

Most of these products are publications that have been converted to on-line access. As such, these
documents have column headings and are displayed in an easy-to-read format.

For additional information and product samples, click on the? icon next to the desired product.

? Record of Climatological Observations
,d Annual Climatological Summary
S ltun Data Publication

; Miscellaneous Storm-Eyentts in Spotsylvania County

M, Graphs and Other Images

Includes contour maps, time series, NEXRAD radar mosaics, and satellite images.

For additional information and product samples, click on the ? icon next to the desired product.

? National Mosaic Reflectivity Images
M Miscellaneous Satelite Images

CD-ROMs

The following are some of the more popular CD-ROMs that contain data for this station. Others
are available that may contain summarized data for this station. A complete list of CD-ROMs is
available in the OnLine Store.

For additional Information, click on the ? icon next to the desired product.

I? NCDC Cooperative Station Data
? U.S. Hourly Precipitation Data

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwDI-StnSrch-StnID-200272 10 01/08/2004
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Digital ASCII Files

These files may or may not contain column headers. In order to use these files, you will need to
import them into a spreadsheet or database package for presentation. Please do not order these
data if you do not know what a Digital ASCII File is. A sampl Digital ASCII File Is available for
viewing but content varies a great deal depending on your request. Other digital files are available
Offline that may contain data for this station.

For additional information and product samples, click on the ? icon next to the desired product.

2? SOD -Daily Surface Data (TD3200/3210 combined)
? 3220 -Summary Of The Month (SOM) Cooperative
? 3240 -Hourly Precipitation Data
2! 3260 -15 Minute Precipitation Data

Station History

Fredericksburg National Pk

It 11 ElevatIon II COOP Callill wi o WMO C
Date Ben Layton 1eters/feet 1ID WBAN Si9 I J IL!

[ FREDERICKSBURG NATL PK I

01 Oct 1992 ||01 Apr 1997138°19'NI77-27W||27.m/89.9'|443192 1iL I [I

01 Sep 1978 01 Oct 1992 38o19N/77Q27W E27.4ml89.9' 443192[i]I.*-

f! Top of Page

eND(!I Cimate-Ea4 r Data Inventories Locate Station / Search

This page dynamically generated 08 Jan 2004from:
http://www.ncdc.noaa.gov/oa/climatelstaiionlocator.html
Please send questions or comments about this system to ncdc.webcliserv~noaaeov
Please see the NCDC Contact Page {fyou have questions or comments.

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwDI-StnSrch-StnID-20027210 01/08/2004
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0 NCDC/Climate-ladar Data Inventories /Locate Station / Search

Fredericksburg 2
Fredericksburg, VA, United States
Other Stations in Fredericksburg
Lst Stations in Division VA-0l
List Stations in Spotsylvania County
List Stations within 5,10, 25, or 50 miles

Call Sign/ICS*:
WBAN!:

COOP ED! : 443200 (443192)
Climate Division* : VA-01 - Tidewater

WMOID*:

In Service* : 01 Aug 1948 to 10 Nov 1992
Elevation! : 36.6m (120.0') above s/l

Lat/Lon*: 38018'N I 77028'W
County* : Spotsylvanla

* Data Invento ries
. DATA
* Sftion History
. State Climatologist
. Regional Climate Center

Information at Other Sites
* National Weather Service

- Eastern Region Headquarters
- Local Weather Conditions

Local Weather Forecast
* Current Radar
* Current Satellite
* Sunre/Sunset

* Disclaimer
* List of NCDC Datasets
* Please report any Data Errors found
*Note to webmasters: you can link direct/v to this page.

Other Stations In Fredericksburg

Fredericksburg
Fredericksburg Embry Plant
Fredericksburg National Pk
Fredericksburg Sewage

* Data Inventories

Please note that additional data (digital and non-digital) may be availablefor this station. Contact NCDC if
additional details are needed.

Click on thefollowing where available:
o DAT to obtain digital ascii data (charges may apply),

Plase do not orderthese data fyou do not know what a Dig 1ASCUFLe is.
o INV to view inventory, or
o DOC to view docurnentation

Surface
DAT IN DOC 3240 -Hourly Precipitation Data
DAT INY DOC 3260 -15 Minute Precipitation Data

1l' DATA

http://www4.ncdc.noaa.gov/cgi-winlwwcgi.dll?wwDI-StnSrch-StnID-20027208 01108/2004
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Additional data products may be available for this station. If you can't find what you are looking for here,
please try our M t Popuar Products page.

Forms, Publications, and Web Pages
Graphs and Other Images
CD-ROMs
Digitalai AS lDes

Il Forms, Publications, and Web Pages

Most of these products are publications that have been converted to on-line access. As such, these
documents have column headings and are displayed In an easy-to-read format.

For additional information and product samples, click on the ?, icon next to the desired product.

? Storm Data Publication

? Miscellaneous Siorm" EvintxtI Spotsylvania County
FA-IN

_ _ ___t

M Graphs and Other Images

Includes contour maps, time series, NEXRAD radar mosaics, and satellite images.

For additional information and product samples, dick on the 2 Icon next to the desired product.

? National Mosaic Reflectivity Images
? Miscellancous Satellite Images

D CD-ROMs

The following are some of the more popular CD-ROMs that contain data for this station. Others
are available that may contain summarized data for this station. A complete list of CD-ROMs is
available In the OnLine Store.

For additional information, click on the A; Icon next to the desired product.

? US. Hourly Precipitation Data

Digital ASCII Files

These files may or may not contain column headers. In order to use these files, you will need to
Import them into a spreadsheet or database package for presentation. Please do not order these

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwDI-StnSrch-StnID-20027208 01/08/2004
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data if you do not know what a Digital ASCII File Ls. A sampl Digital ASCII File is available for
viewing but content varies a great deal depending on your request. Other digital files are available
Offline that may contain data for this station.

For additional information and product samples, click on the ? icon next to the desired product.

? 3240 -Hourly Precipitation Data
?I 3260 -15 Minute Precipitation Data

. I Station History

Fredericksburg 2

fa1 oI 1 Elevation ||COOP Cl | W

|Date Beganj| Date Ended ll Lat/Lon ||meters/feet JL ID 1 WBAN Sign ID 11) Typ
FREDERICKSBURG 2 1

[1 Sep 1978 10 Nov 1992 |38-18N / 77028W ||36.6m1/ 120.0 || 443200 ||[ii. 10I i
FREDERICKSBURG NATIONAL PARK

01I Aug 1973 01 Sep 1978 I|38-18WN / 77028W 36.6m / 120.| 443192 | 1 L~kIO
25 Oct 1967 |01 Aug 1973 38018N / 77028W 30.5m / 100.0' 443192 | . IlX 30

FREDERICKSBURG 2 S |

101 Oct 1967 25 Oct 1967 38°18'N/770 28W 30.5ml 100.0 443192 []. I LIJ I
[1 Mar 19611101 Oct 1967 380 1TN/770 278'Wj .2m/49.9 11443192ll [] jj [j] j
101 Aug 1948||01 Mar 1961 1380 18N1770 28W||30.5m/1l00.0 |443192|. EiI1 Ii[ II[I

9 Top of Page

0 NCD /Climate RaarData Inventories / Locate Station /Search

This page dynamically generated 08 Jan 2004 from:
http.1ywww.ncdc.noaa.govloa/climate/stationlocator.html
Please send questions or comments about this system to ncdc.webcliserv@noaa.gov
Please see the NCDC Contact Page if you have questions or comments.

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwDI-StnSrch-StnID-20027208 01/08/2004
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6N 1WD(/ Climate-Radar Data Inventories / LocateSt n e Search

Page 1 of 3

Fredericksburg Embry Plant
Fredericksburg, VA, United States
Other Stations in Fredericksburg
List Stations in Division VA-01
List Stations in Spotsyvlynia Count
List Stations within 5, IQ, 25, or 5O miles

Call Sign1ICS*:

-'WBAN* :

COOP ID* : 443197

Climate Division* : VA-01 - Tidewater
WMO ID*:

In Service*: 01 Aug 1948 to 20 Aug 1969
Elevation" : 6.1m (20.0') above s/I

Latl/Lon"*: 38 018'N 1 77 028'W
County" : Spotsylvania

Da tInventories
. DATA
* Station History
. State Climatologi
. Regional Climate Center

Information at Other Sites
* National Weather Service

- Eastern Region Headquarte
- Local Weather Conditions
* Local Weather Forecast

* Current Radar
* Current Satellite
* SunrisetSunset

* Disclaimer
* List of NCDC Datasets
* Please report any Data Errors found
* Note to webmasters: you can link directly to this pag e.

f Other Stations in Fredericksburg

Fredeicksburg
Fredericksburg2
Fredericksburg NationalPk
Frederiksburg Sewage

t3 Data Inventories

Please note that additional data (digital and non-digital) may be available for this station. Contact NCDC if
additional details are needed

Click on thefollowing where available:
o DATto obtain digital ascii data (charges may apply).

Please do not order these data if you do not know what a DjiM ASCII Feik is.
o INVto view inventory, or
o DOC to view docwnentation

Surface
DAT INV DOC 3200 -Cooperative Summary Of The Day
DAT INV DOC SOD -Daily Surface Data (ID3200/3210 combined)
DAT IN DOC 3220 -Summary Of The Month (SOM) Cooperative
DAT IV DOC 3240 -Hourly Precipitation Data

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwDI-StnSrch-StnID-20027209 01/08/2004
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INDATA

Additional data products may be available for this station. If you can't find what you are looking for here,
please try our Most Popular Products page.

Forms, Publications, and Web Pages
GraspIms d Othernge
CD-ROAs
Digital ASCII Files

E Forms, Publications, and Web Pages

Most of these products are publications that have been converted to on-line access. As such, these
documents have column headings and are displayed in an easy-to-read format.

For additional information and product samples, click on the ?- icon next to the desired product.

? Record of Climatological Observations
9 Annual Climatological Summary
? Storm Data Publication

? Miscellaneous StoAm-Eyvnts in S otsylvania County

t£] Graphs and Other Images

Includes contour maps, time series, NEXRAD radar mosaics, and satellite images.

For additional information and product samples, click on the ?. icon next to the desired product.

9; National Mosaic Reflectivity Images
? Miscellaneous Satellite Images

iN CD-ROMs

The following are some of the more popular CD-ROMs that contain data for this station. Others
are available that may contain summarized data for this station. A complete list of CD-ROMs is
available In the OnLine Store.

For additional information, click on the A icon next to the desired product.

9- NCDC Cooperative Station Data
9. U.S. Hourly Precipitation Data

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwDI-StnSrch-StnID-20027209 01/08/2004
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Digital ASCII Files

These files may or may not contain column headers. In order to use these files, you will need to
import them Into a spreadsheet or database package for presentation. Please do not order these
data if you do not know what a Digital ASCII File is. A sample Digital ASCII File is available for
dvewing but content varies a great deal depending on your request. Other digital files are available
Offline that may contain data for this station.

For additional information and product samples, click on the ? icon next to the desired product.

Al SOD -Daily Surface Data (TD3200/3210 combined!
3220 -Summary Of The Month (SOM) Cooperative

?- 3240 -Hourly Precipitation Data

IJ Station History

Fredericksburg Embry Plant

iF 1I a Eievatlon oCOOP CallMO
|Date Began IIate dledff jal~n meters/feet2ID j[IBAJLtjID{Type I
___ FREDERICKSBURG EMBRY PLANT I
101 Oct 1951 J2oAUg1969138°18sN/77o2SW6.1m/20. 443197 [ i L 1
01 Aug 19481130Sep 1951 1138°18N / 7728W I|6.m ? / |443197 |. 10 13

iI Top of Page

ONCDCJ Climate-Radar Data Inventories LmctetSfqtia /Search

This page dynamically generated 08 Jan 2004from:
hup:hA//ww.ntcdc.noaa.gov/oalclinartestationlocator.html
Please send questions or comments about this system to ncdc.webchiservfnoaa.gov
Please see the NCDC Contact Page if you have questions or comments.

http.//www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwDI-StnSrch-StnID-20027209 01108/2004
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0 NCD/ IClimte-RadarData Inventores ILocateStation /ISearch

Fredericksburg Sewage
Fredericksburg, VA, United States
Other Stations in Fredericksburg
List Stations In Division VA-01
List Stations In Fredericksburg County
List Stations within 5, 1, 25, or 50 miles

Call Sign/ICS*:

WBAN*:

COOP ID* : 443204

Climate Division* : VA-01 - Tidewater

WMO ID*:
In Service*: 15 Feb 1993 to Present

Elevation*: 4.6m (15.1') above s/I

LattLon*: 38'17'N / 77027'W
County* : Fredericksburg

. Data Inventories
* DATA
* SLtio is or
* State Climatologist
• Regional Climate Center

Information at Other Sites
* National Weather Service

- Eastern Region Headquarters
- Regional Forecast Office
Locl eather Conditions

- Local Weather Forecast
* CurrentRadar
* Current Satellite
* Sunrise/Sunset

* Disclaimer
* List of NCDC Datasets
* Please report any Data Errorsfound
* Note to webmasters: you can link directly to this page.

Other Stations in Fredericksburg

Fredericksburg
Fredericksburg 2
Fredericksburrg Embry Plant
Fredericksburg National Pk

Data Inventories

Please note that additional data (digital and non-digital) may be availablefor this station. Contact NCDC if
additional details are needed

Click on the following where available:
o DAT to obtain digital ascii data (charges may apply),

Please do not order these data ifyou do not know what a DjgktaASCfLFik Is.
o INV to view inventory, or
o DOC to view documentation

Surface
DAT IV DOC 3200 -Cooperative Summary Of The Day
PAT INV DOC SOD -Daily Surface Data (1D3200/3210 combined)
DAT INV DOC 3220 -Summary Of The Month (SOM) Cooperative

INDATA

http://www4.ncdc.noaa.gov/cgi-winlwwcgi.dll?wwDI-StnSrch-StnID-20027327 01/08/2004
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Additional data products may be available for this station. If you can't find what you are looking for here,
please try our fst Popular Products page.

LQsPS bick ti, and W ebg s
Graphs and Other Images
CD-ROMs
Digita ASCII Files

Forms, Publications, and Web Pages

Most of these products are publications that have been converted to on-line access. As such, these
documents have column headings and are displayed in an easy-to-read format.

For additional information and product samples, click on the ? icon next to the desired product.

? Daily8MonthlyLAnnual Virginia Climatological Data
? Record of Climatological Observations
? Annual Climatological Summary
? Storm PDubligation

? Miscellaneous Storm Events in Fredericksburg County
MA-1I __ _____ t

Graphs and Other Images

Includes contour maps, time series, NEXRAD radar mosaics, and satellite images.

For additional information and product samples, click on the ? icon next to the desired product.

?. National Mosaic Reflectivity Images
? Miscellaneous Satellite Images

CD-ROMs

The following are some of the more popular CD-ROMs that contain data for this station. Others
are available that may contain summarized data for this station. A complete list of CD-ROMs is
available in the OnLine Store.

For additional information, click on the e icon next to the desired product.

9? NCDC Cooperative Station Data

HI Digital ASCII Files

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwDI-StnSrch-StnID-20027327 01108/2004
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These files may or may not contain column headers. In order to use these files, you will need to
import them into a spreadsheet or database package for presentation. Please do not order these
data if you do not know what a Digital ASCII File Is. A sample Digital ASCII File is available for
viewing but content varies a great deal depending on your request. Other digital files are available
Offline that may contain data for this station.

For additional information and product samples, click on the ? icon next to the desired product.

?! SOD -Daily Surface Data (TD3200/3210 combined)
? 3220 -Summary Of TheMonth (SOMW Cooperative

9 Station History

Fredericksburg Sewage

aIF ||J Elevation ||COOP ||J Call| W4O |
_ _ _ _ _1~ on_ _ _ 1(71|Date Began I| Dte ndedII| Lat/Lon ||meters/feet ||ID ||IWEANN Sign ID 11TypeI

FREDERICKSBURG SEWAGE

[14 Dec 1998 |Present 38017'N/770 27W 4.6m1 15.14304[]L LI] I
[30 Nov 1993 14 Dec 1998 38°18'N / 77'28W ].6r/ 15.1'| 443204 [iiilE[I[Ii I

FREDERICKSBURG 3

15 Feb 1993 30 Nov 1993 3818;N/ 770 28W| 4.6m / 1. 443204 .lZ. l

. Top of Page

£ NCDC/ Climate-Rp4r Data Inventories / Locate Station / Searrh

This page dynamically generated 08 Jan 2004 from:
htr :/hAww.ncdc.noaa.govloa/climatelstationlocator.html
Please send questions or comments about this system to ncdc.webcliserv@noaa.gov
Please see the NCDC Contact Page ifyou have questions or comments.

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwDI-StnSrch-StnID-20027327 01108/2004
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FREDERICKSBURG NATL PK, VIRGINIA

Period of Record General Climate Summary - Temperature

Station:(443192) FREDERICKSBURG NATL PK

From Year=1930 To Year=1997

Monthly IIaiy ax Tmp
tAverages | Daily Extremes ||j tly Extremes M T . Te

ii ~ II~ iF 1! iF IIHighestI ]LowestI~~ll>*l< I< i
Malin] Mea~l High] L i Mean YeJ Mean Ye ar110Fj3F3F O

Flip ~~dd/yyyy d/yy[1 F F iI
Ior IFor r asIIas asIIDaysI

|Janu 45.9 F24.235. 27/1 950-12 28/1935|| 48.332 23.6 1B3.3 @2.

|Februa 492r5. 37.4 i3 25/193 -0| 10/1979| 48.1 76 27.8 L : 00 16 1.2EIim

|March 58. 3.8454 14/1990| r 04/1943| 55.9 45 34.8 0.0 02 16. EiI
A pil 69. F41.7][5. 27/1960|2 04/1943 60.7 81 505[ 0. 00 51
May 78.051.965. 22/1941 28 02/1943| 70.1 53 60.1| 2.4 H 0. .3[

I June 85. 605 3.110 30/1945 37 01/1938l 77.7 43I 68. jj1z 9. 0. 0.

I July 8. 537. 105 n1 0l/136l~i1 01/1988l 81.0lfl 72.7 156 00 0Om

| August 87.4 3.475410 21/1983 40 29/19821 79.0wH 70.3 L1 1.9 0.03

ISeptember 8. 6. 90 jjj~j 01/1953 30 21/1956| 75. 30H 64. 5.z1 0.0 .1 0.

| October 70. 442 575 j 06/1941 21 20/1948| 64.5 71 50.2 13J04 .0 39 .

I~ovember 60. 346 4.3 01/1950|3 29/19551 54.5 31 41.5 0.0 m 14.1 0.

IDecember 4.926837.9 L3I 01/1934 gg 26/19831 46.4 31 26.8 0. 15 2. 01

| Annual 68.6 440 6. r 19530901 -12 19350128| 58.5 31 53.7 45. 6. 1083 1.
Winter 480 255 3.8 H1 19300225 -12 19350128| 46.8 32 30.3 3|@.0 6.4683 1.1

S Sring 6. 215. 1 m19410522 1~9430304l 59.2 77 51.2 3.0 0. 21.

| Summer 875 3153 m10 19360710 37 19380601| 77.8 87 71.8 | 6. 00 .0 0.

| Fall 70. 451 5.010 19530901 j3| 19551129| 63.331z 53.4 jj 56 00 8.1 0.

Table updated on Dec 9,
For monthly and annual means, thresholds, and sums:

Months with 5 or more mnissing days are not considered
Years with 1 or more missing months ar~e not considered

Seasons are climatological not calendar seasons
Winter = Dec., Jan., and Feb. Spring = Mar., Apr., and May
Sumnmer = Jun., Jul., and Aug. Fsll = Sep., Oct., and Nov.

Southeast Regional Climate Center, sercc@dnr.state.sc.us

http://cirrus.dnr.state.sc.us/cgi-bin/sercc/cliGCStT.pl?va3 192 01108/2004
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FREDERICKSBURG NATL PK, VIRGINIA
Period of Record General Climate Sununary - Precipitation

Station:(443192) FREDERICKSBURG NATL PK

From Year=1930 To Year=1997

Precipitation Total Snowfall ||

Hi3h IYearI [Low _IDay Maxn .1ini

[11111111(11 dyyyyr___ __

|January 3.20 97.8 37 0.34 18 3 0.
EgE~-7-2 02 ~2.028 26/9-193

|February 2.65 6.B [j028[~ 1/94 9 1.94 2| ° 26.S3[
|March 3.59.5[ H]0.9[z 29 29/1984| 10|| [JII]~ 21.03

|April 3.4 .9 izj0.1 iE|25 17/1987| 10| 6| 2| IIiL ii Ol] 1. fjC

F~ 36 9.12 [lJ 063 [ 2.4 0211989l 11l 71 0.01H11H

|June 3.6 0.0 ~j .6 56 22/1972| 10||i~ 6||IE~ 0.0 E1Hi l
[July 4.4 1620 3@J .7 .5 26/19961 111 71 1.9IHIili

August 4.13 3 13.74 i 0.51 l 5.19 13/19551 10| 6| h H931
|September 354 0.94j~0.4 j i .9 05/1935| 8| 5.1 2||'

|October 3.4 1444[H 014 617 16/1942| [ 8||] 511 2|| i1jj~J 20 [
|November3.9 726 [J .2 [j 435 02/1956 [ I9iliL ii. 2| l] i@}
lDecember .0 707[~j025 X J3.58 04/1948 [I1 911 J6Z1r~ 18.9 ItC IiI
|Annual 41.2 7.1I~2.2Lj613 194210161 iis| 74J 28| 10 14. 5ZI

Winter 8.86i 162 jJ432 3.58l 19481204| 28| 181 11.6 37.5~

Spring 10.23F 17. 5.5 .3- 198403292 32I23 21. 45

| Summer 11.9138 23 5 4.81 6 5. 19720622| 31|| 2| 1 i
[ Fall 10.05 193 2 2242 6.17 19421016l 25| I1 I Z73 11.0

Table updated on Dec 9,
For monthly and annual means, thresholds, and sums:

Months withi 5 or more missing days are not considered
Years with 1 or more missing months are not considered

Seasons are climatological not calendar seasons
Winter = Dec., Jan., and Feb. Spring = Mar., Apr., and May
Summer = Jun., Jul., and Aug. Fall = Sep., Oct., and Nov.

Southeast Regional Climate Center, sercc@cirrusdnr.state.sc.us

http://cinus.dnr.state.sc.us/cgi-bin/sercc/cliGCStP.pl?va3 192 01/08/2004
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ONCDC/lim -RarDataInventor ies/loc-ate -ta~~ /Sear

Page 1 of 3

Piedmont Research Station
VA, United States
List Stations inDionNV-4
List Stations in Orange County
List Stations within S, 1i, 25, or IQ miles

Call Sign/ICS*:

WBAN*:

COOP ID* : 446712

Climate Division+ : VA-04 - Northern
WMO ID*:

In Service*: 01 Aug 1948 to Present

Elevation*: 158.5m (519.9') above s/I
LatlLon*: 38'14'N / 78 007'W
County!: Orange

* Data Inventores
. DATA
* Station History
• State Climatologist
. Regional Climate Center

Information at Other Sites
* Naional Weahr Service

Eastern Region Headquartelm
-Regional Forecast Office

* Local Weather Conditions
*Local Weather Forecas

* Current Radar
* Current SateDlite
* Sunrise/Sunset

* Disclainer
* List of NCDC Datasets
* Please report any Data Errorsfound
* Note to webmasters: you can link directly to this Dage.

L Data Inventories

Please note that additional data (digital and non-digital) may be available for this station. Contact NCDC if
additional details are needed.

Click on thefollowing where available:
o DAT to obtain digital ascii data (charges may apply).

Please do not order these data (fyou do not know what a DfgtMASCII klk is.
o INV to view inventory, or
o DOC to view documentation

Surface
DAT INV DOC 3200 -Cooperative Summary Of The Day
DAT INV DQC SOD -Daily Surface Data (TD3200/3210 combined)
DAT INV DOC 3220 -Summary Of The Month (SOM) Cooperative
DAT INV DOC 3240 -Hourly Precipitation Data
DAI INV DOC 3260 -15 Minute Precipitation Data

X DATA

Additional data products may be available for this station. If you can't find what you are looking for here,
please try our Most Popular Products page.

Forms, Publications, and Web Pages
Gphs and Other Images

CD-ROals
Digta ASCII File

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwDI-StnSrch-StnID-20027 196 01108/2004
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Forms, Publications, and Web Pages

Most of these products are publications that have been converted to on-line access. As such, these
documents have column headings and are displayed in an easy-to-read format.

For additional information and product samples, click on the ? icon next to the desired product.

9? Hourly Precipitation Data for Virginia
? DailyfMonthlyLAnnual Virginia Climatological Data
? Record of Climatological Observations
? Annual Climatological Summary
? Storm Data Publication

?- Miscellaneous Storm Events in Orange County

I X

M Graphs and Other Images

Includes contour maps, time series, NEXRAD radar mosaics, and satellite images.

For additional information and product samples, click on the 2? icon next to the desired product.

?7 National Mosaic Reflectivity Images
? Miscellaneous Saitellite Images

MIJ CD-ROMs

The following are some of the more popular CD-ROMs that contain data for this station. Others
are available that may contain summarized data for this station. A complete list of CD-ROMs is
available in the DnLine Store.

For additional information, click on the ?. icon next to the desired product.

? NCDC Cooperative Station Data
r U.S. Hourly Precipitation Data

MI Digital ASCII Files

These files may or may not contain column headers. In order to use these files, you will need to
import them Into a spreadsheet or database package for presentation. Please do not order these
data if you do not know what a Digital ASCII File is. A sample Digital ASCII File is available for
viewing but content varies a great deal depending on your request. Other digital files are available
Offline that may contain data for this station.

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dllwwDI-StnSrch-StnID-20027 196 01/08/2004
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For additional information and product samples, click on the ? icon next to the desired product.

? SOD -Daily Surface Data (TD3200/3210 combined)
v 3220 -Summary Of The Month SOM) Cooperative
?i 3240 -Hourly Precipitation Data
? 3260 -15 Minute Precipitation Data

Xi Station History

Piedmont Research Station

i 11 || Elevation || COOP || Call WMO || l
Date Begn JiDate Endedi Lat/Lon | | meters/feet ED D ItWBAN| Sg ID |p

I - PIEDMONT RESEARCH STNI

105 Dcc 2001 J[Present H 380 14'N / 780 07W 158.5rn/ 519.9' 446712 [ i .i .Z I
15 Feb 1999 J~OS Dcc 2001138°14N / 78°0 7W 158.5m/ 519.9' 4

01l Oct 1992 ||s 1Feb 1999 II38e13N/78007w|| 158.5m /519.9']446712 Ii ] ]
101 Oct 1981 ||01 Oct 1992 1138013N178007V|| 157.Om/515.0']446712

PIEDMONT FIELD STN

101 Sep 1961 ||01Oct 1981 |38013N7807W 159.1m/521.8' .

101 Aug 1948|01 Sep 1961 38013'N/78006'W 153.Om/ 501.8']446712|| i 1 [ii[I

L1i Top of Page

0 NCD / Clime-Radr Data Inventories IL oteStaonI Search

This page dynamically generated 08 Jan 2004 from:
htrp.I/wvw.ncdc.noaa.govloalclimate/stationlocator.htmnl
Please send questions or comments about this system to ncdcwebcliserv@noaa gov
Please see the NCDC Contact Page if you have questions or comments.

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwDI-StnSrch-StnID-20027 196 01/08/2004
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PIEDMONT RESEARCH STN, VIRGINIA

Period of Record General Climate Summary - Temperature

l Station:(446712) PIEDMONT RESEARCH STN

From Year= 1948 To Year=2003

| Averages Daily Extremes Monthly Extremes IMax.Temp. Mm. Temp.

- ir.. i --iI.~~n .r.. -v Is-t
Mx iin. ci~an]iRHighi DaiLo ae llJlSI ILowes Ye~ar'> j< I i<Inu FM ..... j u..j...FM____t~a Mean 9FI 3F3F jO

111dd/yyyy 1 I I I 11# I

§ January 44.5 24.1 34.3E8] 31/20-02 j91 21/1970 48.4 50 23.2

| February 47.42.236.8 25/1985- 05/1996 45.649 25.50.

I March 55. 3.2 4. 31/1998|2 08/1960| 50.2|3 32.7 053 152 0.0

| April 6. 4S3.1 55. 24/1960 18 10/1985| 60.4 54 49. 0.4 0.0 3.3LIHi

5May 712 52.4 63.1 13/195690 07/1970| 71.0|3 58.06 1
I June 83.1 F61 72.1 F 2711952 41 01/1966 76.9 52 67.5. .0

I July 86. 655 7.2 j1 01/1959 47 01/19881 80.9 55 72.5 2 10. 0.00.

August 85. 747 | 30/1953 E3 29/19861 77.6|88 70.7 92 .0 00 0.

iSeptember 79.1 5. 68.0 06/1954 33 25/1963| 73.6 54 63.5 6 28 .0 0. LHI
|October 68. 4.0569 07/1951 22 30/1952| 62.9 5 51.3 6 |.1 0. 22 IH
|Novembe 58 357 4.8 01/1950 L | 29/1955| 52.6 101 40.3 76 0. 0. 1.2LIIgI

Deember 47. 27. 37. 08/1998|| 23/1989| 46.2 56 25.2 8 00 .3223 .1

Annual 66. 3jJ 5.5 19540906 -11 19960205| 58.0 54 53.6 294 .81017 .7

|Winter 44 5.91 36.1 20020131-1 19960205|| 43.849 30.1793

S Spring 66.7 3[B21 42 319560513121 19600308| 58.377 .l 1.6 0.5

|Summer 851 63.6 74.3 19590701 41 19660601 875 71.6[ 28

| Fail 68.6 45.9 19540906| | 19551129| 60.4 54 52.7 7 30 .0144 .

Table updated on Dec 9,
For monthly and annual means, thresholds, and sums:

Months with 5 or more missing days are not considered
Years with I or more missing months are not considered

Seasons are climatological not calendar seasons
Winter = Dec., Jan., and Feb. Spring = Mar., Apr., and May

Summer = Jun., Jul., and Aug. Fall = Sep., Oct., and Nov.

Southeast Regional Climate Center, sercc@dnr.state.sc. us

http://cirrus.dnr.state.sc.us/cgi-bin/sercc/cliGCStT.pl?va67 12 01108/2004
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PIEDMONT RESEARCH STN, VIRGINIA

Period of Record General Climate Summary - Precipitation

Station:(446712) PIEDMONT RESEARCH STN

From Year=1948 To Year-2003

Precipitation Total Snowfall

i4ean]I eaI L Y Day Max. 3
I d/yyyy11 i 1
I or #Dy as#Dy Dy n n11111 ]ZEEyyyymmdd 28

IJanuary 2.88 8.1 [j .4 [] .7 14/1968| 32.0 [I 2| 1mi
February 27 7.5E2 [ E 029 .3 08/196511 91 6| 2| 1~ I1
| ~ .7 8.39h l1 1.11L| .7 06/1962| 10| 71 1 1~

|April 3.14B 7.7 .4 22 22/1992| 11i 6| 2| I liL~I}
| May 3.8F7 10.29L 06/1989| 12|| 78 0.0 29 233

|June 3.91 2.78[ H 068EI .8 22/1972| 10||~ lI~IIjj~ 0.0 [|j1~li~
I July 4.37 9.92 1.01 4.65 24/1997l 12 7 0.0 I2
|August 3.9 1.32~ .49H .8 28/1978 10 ol 6| 0.0 1lEFI

fSe tember 3.53 419.159 0 .95 09/1987| 91 0.0 2|| L
[ October 3.51 12.8 --I 15/1954| 8 4

November3.37 12.09 L 0.81 5.47 28/1993|| 8 6.0 2|| I
|December3.0|9 7.2|9 0.8 28 11/1992| 8|| 23. 2|

|Annual 42.07 63. 2 3317 8 19720622|| 117| 28|| 112

|Winter 8.71 15.55 3.93 2.83 19921211 27 15.9 54.

S pring 10.71 17.23 [83 579 64 4.6 19890506 33 2[ 2| I
| Summer 12.25 F20.90 j52 5.70 32| 7.85 1972062 3 0.

104 19.5 L1I .521015.4 19931128| 26| 16||I 7ILZ1 6.0~

Table updated on Dec 9,
For monthly and annual means, thresholds, and sums:

Months with 5 or more missing days are not considered
Years with I or more missing months are not considered

Seasons are climatological not calendar seasons
Winter = Dec., Jan., and Feb. Spring = Mar., Apr., and May

Summer = Jun., Jul., and Aug. Fall = Sep., Oct., and Nov.

Southeast Regional Climate Center, sercc@cirrus.dnr.state.sc.us

http.:/cirrus.dnr.state.sc.us/cgi-binlsercc/cliGCStP.pl?va67 12 01/08/2004
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VIRIWA By
vLIM T:Q Q1FFIQ

Selected 24-Hour and Monthly VA Station Snowfall Records:

County/Inde- Period of 24-HourMonthly

Observing Station

Abingdon

Ashland

Big Meadows

Charlottesville

Clarksville

Covington

Dale Enterprise

Emporia

Fredericksburg
National Park

Galax

Lynchburg

Martinsville

Norfolk

Pennington Gap

Piedmont Research

Richmond-Int'l Arpt

Roanoke

County/Inde-
pendent City

Washington Co.

Hanover Co.

Madison Co.

Albemarle Co.

Mecklenberg Co.

City of Covington

Rockingham Co.

City of Emporia

Spotsylvanla Co.

City of Galax

Campbell Co.

City of Martinsville

City of Norfolk

Lee Co.

Orange Co;

Hendco Co.

Roanoke Co.

Period of
Record

1970-1999

1948-1999

1948-1999

1893-1999

1948-1999

1948-1999

1948-1999

1948-1999

1930-1999

1948-1999

1930-1999

1948-1999

1948-1999

1931-1999

1948-1999

1897-1999

1948-1999

Monthly
Record

27.9

30.2

53.0

30.2

18.0

35.0

34.3

17.0

30.5

31.5

31.8

28.5

24.4

35.0

32.0

28.5

41.2

Ji

J.

Ji

Fi

Date 24-HourDae Record

an-1986 12.0

an-1996 14.0

in-1996 33.0

in-1940 20.7

in-1966 11.0

in-1996 18.0

in-1996 20.0

qb-1979 11.0

in-1987 17.0

Date(s)

Jan-07, 1996; Feb-2,
1996

Jan-07, 1996

Mar-06, 1962

Mar-06, 1962

Jan-27, 1966

Jan-07, 1996

Feb-I1, 1983

Dec-12, 1958

Jan-24, 1940

Mar-13, 1993

Jan-01, 1996

Mar-13, 1993

Feb-17&18,1989

Mar-03, 1942

Mar-06, 1962

Jan-23&24,1940

Jan-06&07, 1996

Mar-1960

Jan-1966

Jan-1966

Feb-1989

Mar-1960

Jan-1987

Jan-1940

Jan-1966

20.0

19.0

19.0

14.2

20.0

18.0

21.6 V

22.2

http://climate.virginia.edu/snowtable.htm 12/03/2003
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Rocky Mount Franklin Co.

Staffordsville Giles Co.

Staunton City of Staunton

Tangier Island Accomack Co.

Tye River Nelson Co.

Walkerton King and Queen
Co.

Wallaceton-Lake City of
Drummond Chesapeake

Warrenton Fauquier Co.

Warsaw Richmond Co.

Washington-Dulles Loudoun Co.

Washington-Reagan Arlington Co.

Williamsburg York Co.

Winchester Frederick Co.

Wise Wise Co.

1948-1999 33.5

1951-1999 34.0

1948-1999 33.0

1952-1999 19.0

1948-1999 31-5

1932-1999 29.2

1930-1999 21.0

1951-1999 30.5

1892-1999 27.2

1962-1999 30-9

1948-1999 30.6

1950-1999 21.8

1948-1999 31.0

1955-1999 38.7

Jan-1966 13.5 Jan-07, 1996

Mar-1960 14.3 Jan-07, 1996

Jan-1978 22.0 Mar-06, 1962

Mar-1966 10.0 Jan-07, 1958; Jan-27,
1966

Jan-1966 17.0 Dec-26, 1969

Jan-1940 22.0 Jan-25, 1940

Dec-1935 15.0 Feb-10, 1948

Jan-1996 13.0 Mar-14, 1993; Jan-07,
1996

Jan-1987 17.0 Jan-26, 1987

Jan-1996 22.8 Feb-10&11, 1983

Feb-1979 18.7 Feb-18&19, 1979

Jan-1966 13.5 Jan-05, 1980

Mar-1962 22.0 Mar-06, 1962

Jan-1996 26.0 Mar-1 3, 1993

Feb-1983 24.0 Mar-06, 1962Woodstock Shenandoah Co. 1930-1999 34-7

Wytheville Wythe Co. 1930-1999 30.5 Jan-19866, 16.0
Jan-1996

Jan-07, 1996

http://climate.virginia.edu/snowtable.htm 1210312003



Lightning Strike Density Map for Virginia Page 1 of 1

Lightning Strike Density Map for Virginia

This map is based upon lightning strike data for the year 1989. Strikes were identified by the detector network established by
the Electric Power Research Institute.

lgJ~~rr~ I3 a=7 =_ ._

http://climate.virginia.edu/Climate/lightning.density.htm1 12/03/2003
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Annual Average Number of Tornadoes, 1950-1995
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Annual Average Number of Tcrnadoes per
10,000 Sqcare Miles by State, 1950-1995
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Annual Average Number of Strong-Violent (F2-F5)
Tornadoes, 1950-1995
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Average Annual Number of Strong-Violent (F2-F5)
Tcrnadoes per 10,000 Square Miles by State
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U.S.A. ANNUAL TORNADO COUNT, 1950-1999
VERY STRONG THROUGH VIOLENT TORNADOES
V.-P
1'JU

M 140-
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8 0
0: 60

*40

Z 20-

............ ................ ...................... ..........................................

................................................ .............................................

-E i i
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..........J ---- - -- -

........ ............................................................................................. ...................................... B... ~j... E

r u u iII I I I TV1 I1 F-u T U- T r - - - V i i r Jv1 uTv f I

1950 1955 1960 1965 1970 1975 1980 1985 1990 1995
YEAR

National Climatic Data Center, NOAA

Annunl total umnber ofvery strong thwough olent (F3-F5) tornadoes, *vhich are defined
as having estinfated wind speeds fron 158 to 318 mph. The Fujita torado classification
scale was imnplemented in 1971. Prior to 1971, these data are based on stomn damage
reports.

http://www.ncdc.noaa.ov/imalclimatelsevereweatherlF345-99.eif 1'201/201nn



463 TORNADO(s) were reported in Virginia between 01/01/1950 and 07/31/2003.

Location or County Date Time Type Mag Dth hin PrD CrD
284 Port Rove 06/21/1994 1800 Funnel Cloud N/A 0 0 0 0
285 Port Roval 06/21/1994 1845 Funnel Cloud N/A 0 c 0 0
286 MATHEWS 06/27/1994 1000 Funnel Cloud N/A 0 0 0 C
288 SPOTTSYLVANIA 08/17/1994 1525 Funnel Cloud N/A 0 0 0 0
289 Vac1 17 03/08/1995 1545 Funnel Cloud N/A 0 0 0 0
290 Vacl17 03/31/1995 1100 Dust Devil NIA 0 0 5K 0
291 Portsmouth 04/30/1995 1700 Funnel Cloud NIA 0 0 0 0
326 Widewater 09/04/1996 3:20 PM Waterspout N/A 0 0 0 0
337 Hampton 07/30/1997 12:00 PM Waterspout N/A 0 0 0 0
338 Huntersville 07/30/1997 12:00 PM Waterspout NIA 3 0 0 0
339 Newport News 07/30/1997 12:00 PM Waterspout NIA 0_ 0 0 C
340 Norfolk 07/30/1997 12:00 PM Waterspout N/A 0 0 0 0
341 Portsmouth 07/30/1997 12:00 PM Waterspout NIA 0 0 0 0
342 Smithfield 07/30/1997 12:00 PM Waterspout N/A 0 0 0 0
343 Virginia Beach 07/30/1997 12:00 PM Waterspout N/A 3 0 0 0
344 Newport News 08/06/1997 12:30 PM Waterspout N/A 0C 0 0 0

55 Dale City _04/06/1998 12:45 PM Dust Devil N/A 0 C 0 0 0
368 Clifton 04/23/1999 3:47 PM Funnel Cloud N/A 0 _ 0 0
378 Amherst 03/0612000 1:30 PM Dust Devil N/A 0 0 3K 0
379 Ocean View 04/086/200 5:25 PM Waterspout N/A 0 0 0
382 Sharps 05110/2000 6:50 PM Waterspout N/A 0 0 0 0
387 Uperville 06/15/2000 6:10 PM Funnel Cloud N/A 0 0 0 0
388 Aldie 06/1512000 6:20 PM Funnel Cloud N/A 0 0 0 0
389 Ocean View 06/1 9/2000 1:00 PM Waterspout N/A 0 0 0 0
391 Gwnn 07/14/2000 6:50 PM Waterspout N/A 0 0 0 0
393 White Stone 07/1612000 9:45 AM Waterspout N/A _ 0 0 C
394 Ho ewell 07/19/2000 4:20 PM Funnel Cloud N/A 0 0 0 0C
395 Garvsville 07/19/2000 4:25 PM Funnel Cloud NIA 0 0 0 0
398 Chincoteague 07/30/2000 11:05 AM Waterspout N/A 0 0 0 0
402 Gwynn 08/20/2000 8:35 AM Waterspout N/A 0 0 c c
403 Hamoton Rds 08/20/200 10:22 AM Waterspout N/A 0 0 _00_ 0
404 Gwvnn 08/20/2000 10:45 AM, Waterspout N/A 0 0 0 _ 0 0
405 Onemo 08/20/2000 11:35 AMI Waterspout N/A __ _0 0
401 Ft Monroe 08/20/2000 2:02 PM Waterspout N/A 0 0 0 0
406 Mathews 08/25/2000 9:45 AM Waterspout N/A 0 0 c 0
407 Ocean View 10/09/2000 6:15 AM Waterspout N/A 0 0 0 0
408 Lvnnhaven 10/09/2000 6:20 AM Waterspout N/A 0 0 0 0
412 Dumfries 05/22/2001 6:06 PM Funnel Cloud N/A 0 0 C C
413 Lorton 05/22/2001 6:15 PM Funnel Cloud N/A 0 0 0 0
414 Sprinafield 05/22/2001 6:18 PM Funnel Cloud N/A 0 0 0 0
415 Tvsons Comer 05/25/2001 3:15 PM Funnel Cloud N/A 0 0 0 __ 0
418 White Post 05127/2001 12:35 PM Funnel Cloud N/A 0 _ 0 0
423 Reva 09/24/2001 1:43 PM Funnel Cloud N/A 0 0 0 0C
428 Garrisonville 09124/2001 3:08 PM Funnel Cloud N/A 0 0 0
438 Fauquier Sulphur Spq 04/28/2002 5:05 PM Funnel Cloud N/A 0 0 0 0
440 Halifax 04/30/2002 2:00 PM Dust Devil N/A 0- -0 3K 0
444 Manassas 09/27/2002 6:18 PM Funnel Cloud N/A 0 0 0 0
447 Sowego 05/07/2003 4:45 PM Funnel Cloud N/A 0 0 0 0
448 Quantico 05/07/2003 5:35 PM Funnel Cloud N/A -0 0C 01 0

Page 1 of 10



Location or County Date Time I Type Ma~g DthI In| PrD CrD
449 North Garden 05/09/2003 1:15 PM Funnel Cloud N/A 0 0 0
460 Elkwood 07/10/2003 6:20 PM Funnel Cloud N/A __ 0 0 0
263 Petersburq, 08/06/1993 123C0 Tomado F4 4 246 5O.OM1 0
424 Rixevville 09/24/2001 2:03 PM Tornado F4 0 2 2.OM 0O
38 GREENE 09/30/1959 1500 Tomado F3 1 9 25K
39ALBEMARLE 09/30/1959 1530 Tornado F3 11 4 250 0t
40FLUVANNA - 09/30/1959 1645 Tornado F3 0 0 250K 01
67 BUCKINGHAM 0611611966 1845 Tornado F3 0 0 3K 0
70 RICHMOND 11/02/1966 1500 Tornado F3 0 2 25K 0O
72 ACCOMACK 07/04/1967 1155 Tomado F3 0 5 25K 0
76 HALIFAX 03124/1969 2020 Tomado F3 1 4 25K 0
91 FAIRFAX 04/01/1973 1445 Tomado F3 0 37 25.OM O
92 FAUQUIER 04/01/1973 1445 Tomado F3 0 0 25K 0
1 00 WASHINGTON 04/04/1974 300 Tornado F3 1 1 250 0O
101 SMYTH 04/04/1974 305 Tomado F3 0 3 250K 0
154 PRINCE WILLIAM 01/26/1978 110 Tomado F3 1 10 250K O
155 SUSSEX 04/19/1978 1815 Tomado F3 0 3 250K O
156 SURRY 04/19/1978 1920 Tomado F3 0 0 250K 0
160 NEWPORT NEWS (C) 09/05/1979 1500 Tornado F3 0 2 2.5M 0
165 FAIRFAX 09/05/1979 1700 Tornado F3 1 6 2.5M 0
182 NOTTO WAY 05/22/1 983 1630 Tornado F3 __0 0 250K 01
183 DINWIDDIE 05/22/1983 1640 Tornado F3 _ 0 250 0
199 PETERSBURG (C) 05/08/1984 1520 Tomado F3 0 0 25.01V 0
200 HOPEWELL (C) 05/08/1984 1525 Tomado F3 0 15 2.5M O
204 ALBEMARLE 07/25/1985 1214 Tomado F3 0 0 250K 0
205 GREENE - 07/25/1985 1214 Tornado F3 0 0 250K 0
209 BRUNSWICK 10/14/1986 450 Tornado F3 0 0 2.5M 0
210 CHARLOTTE 10/14/1986 605 Tomado F3 _0 0 250K O
240 AMELIA 05/04/1990 1945 Tornado F3 _0 0 2.5M O
246 ORANGE 10/18/1990 1115 Tornado F3 0_ 1 2.5M O
249 KING WILLIAM 10/1 8/1 990 1500 Tornado F3 __1 0 2.5M
273 Urbanna 08/06/199 1400 Tornado F3 0 0 50 0
353 Coatesville 04/01/1998 7:00 PM Tornado F3 2 0 800K 0O
3 RICHMOND (C) 06/13/1951 1505 Tornado F2 0 12 250K 0
6 AUGUSTA 04/05/1952 915 Tornado F2 0 2 25K O
7 ROCKINGHAM 04/05/1952 1000 Tornado F2 O0 0 250K 0
10 EMPORIA 05/02/1953 1845 Tornado F2 I 0 25 0
12 ROANOKE 05117/195 1630 Tomado F2 I o 0 25K 0O
41 SUFFOLK (C) 10/09/1959 1500 Tomado F2 0 0 25 0
45 ROCKINGHAM 08/06/1960 1200 Tornado F2 _0 0 25K 0
46 BUCKINGHAM 09/10/1960 1600 Tornado F2 0 0 25K 0
49 FREDERICK 07/13/1961 1500 Tornado F2 _0 1 3K O
51 HALIFAX 01/06/1962 1430 Tornado F2 0 0 3K 0
54 GOOCHLAND 05/08/1962 1630 Tornado F2 1 2 0K 0
57 WASHINGTON 06/03/1962 1500 Tornado F2 0 0 25K 0O
58 LOUISA _ 08/09/1962 1400 Tornado F2 0 0 250K 0_
59 AUGUSTA 11/29/1963 1330 Tornado F2 0 0 25K 0O
60 PITTSYLVANIA 07/1211964 1300 Tornado F2 0 0 3K O
___________07/12/1964 1315 Tornado F2 0 3 250K
63 ORANGE 08/17/1965 1955 Tomado F2 0 0 250 0
68 BRUNSWICK 11102/1966 1300 Tornado F2 0 0 25 0
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Location or County Date Time Type Map Dth I n PrD CrD
69 NOTTOWAY 11/02/1966 1350 Tornado F2 0 0 250K 0
77 RICHMOND (C) 03/24/1969 2205 Tornado F2 0 1 250K 0
79 NORTHAMPTON 06/21/1969 1300 Tornado F2 0 0 25K 0
80 PRINCE GEORGE 07/06/1969 1745 Tornado F2 0 0 25K 0
81 FAIRFAX 08/09/1969 2215 Tornado F2 __ 0 250K 0
83 PETERSBURG lC) 06/21/1970 1030 Tornado F2 0 0 250K 0
84 CHESTERFIELD 06/21/1970 1200 Tornado F2 0 0 25K 0
96ACCOMACK 10/02/1973 1500 Tornado F2 0 0 OK 0
103 ROANOKE 04/04/1974 500 Tornado F2 0 0 2.5M 0
104 NOTTOWAY 05/12/1974 1500 Tornado F2 0 0 25K 0
108 WASHINGTON 01/2511975 2230 Tornado F2 0 0 25K 0
109 SMYTH 01/25/1975 2235 Tornado F2 0 2 25K 0
114 RICHMOND 04/25/1975 1430 Tornado F2 0 0 251 0
127 CLARKE 08/04/1975 1430 Tornado F2 0 0 250K 0
138 MADISON 06/1211976 1245 Tomado F2 0 0 25K 0
143 PITTSYLVANIA 06/25/1977 1230 Tornado F2 0 0 25K 0
150 CARROLL 08/21/1977 1600 Tornado F2 0 C 0 25K 0
157 RAPPAHANNOCK 06/19/1978 1400 Tornado F2 0 C 25K 0
161 HAMPTON (C) 09/05/1979 1520 Tornado F2 0_ 9 250K 0
163 KING GEORGE 09/05/1979 1615 Tomado F2 0 0 250K 0
166 LOUDOUN 09/05/1979 1730 Tornado F2 0 2 250K 0
167 LOUDOUN 09/05/1979 1745 Tomado F2 01 0 250K 0
174 LOUDOUN 06/03/1980 140 Tomado F2 0_ 0 25K 0
177 SUFFOLK (C) 03/30/1981 1700 Tomado F2 0O 250 0
178 MIDDLESEX 05/11/1981 1530 Tornado F2 0 0 25K 0
180 FAIRFAX 07128/1981 1720 Tornado F2 0 0 25K 0
185 RICHMOND 08/31/1983 1600 Tornado F2 0 0 25K 0
191 CHARLOTTE 10/13/1 983 1545 Tornado F2 0 0 250K 0
193 CULPEPER 10/13/1983 1654 Tornado F2 0 6 2.5M 0
195 FALLS CHURCH (C) 10/13/1983 1812 Tornado F2 0 0 2.5M 0C
198 CHARLOTTE 05/08/1984 1515 Tomado F2 0 C0 2.5M 0
201 CHESTERFIELD 05/29/1984 1240 Tornado F2 0 3 2.5M 0
211 PRINCE GEORGE 10/14/1986 620 Tornado F2 0 0 250K 0
212 SUSSEX 10/14/1986 620 Tornado F2 0 0 250K 0
213 PRINCE GEORGE 10/14/1986 624 Tornado F2 0 1 250K 0
220 VIRGINIA BEACH (C) 08/03/1988 1847 Tornado F2 0 0 250K 0
221 MECKLENBURG 08/29/1988 11C Tomado F2 0 1 2.5M 0
223 SOUTHAMPTON 11/28/1988 220 Tornado F2 0 0 250K 0
224 ISLE OF WIGHT 11/28/1988 225 Tornado F2 0 0 250K 0
226 NORTHUMBERLAND 05/02/1989 415 Tornado F2 0 0 OK 0
236 CHESTERFIELD 04/02/1990 1853 Tornado F2 0 2.5M 0
239 AUGUSTA 05104/1990 1722 Tomado F2 2 10 2.5M 0
262 Kenbridae 08/06/1993 1143 Tomado F2 0 0 5.OM 0
278 Se Chesapeake 08/06/1993 1500 Tornado F2 0 0 5.OM 0
281 Warrenton 09/27/1993 1158 Tomado F2 0 2 500K 0
287 Martinsville 08/17/1994 142 Tornado F2 0 1C 50.OM 0
305 Burnt Chirnnev 06/09/1996 2:45 PM Tornado F2 0 0 _ 0
311 Centreville 06/24/1996 3:41 PM Tornado F2 0 1 4.OM 0
321 Bedford 07/15/1199 2:30 PM Tornado F2 0 0 140 0
354 Ruther Glen 04/01/1998 7:06 PM Tomado F2 0 1 200 0
375 Hampton 09/04/1999 12:21 PM Tomado F2 0 6 7.7M1
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435 Bedford City 04/28/2002 3:43 PM Tomado F2 0 1 3.OM C
436 Rustbura 04/28/2002 3:50 PM Tornado F2 0 11 3.0M 0
437 Quicksbura 04/28/2002 3:55 PM Tomado F2 0 2 1.6M 0
1 APPOMATTOX 02/01/1951 1300 Tornado Fl 0 0 3K 0
2 KING AND QUEEN 05/11/1951 1500 Tornado Fl 0 0 25K 0
4 NEWPORT NEWS (C) 06/27/1951 1500 Tornado Fl 0 0 3R 0
5 YORK 11/01/1951 640 Tornado Fl 03 0 3K a
8 FAIRFAX 08/31/1952 2130 Tomado Fl 0 0 25P 0
11 FAUQUIER 05/17/1953 1330 Tomado Fl 0 0 3K 0
13 WASHINGTON 06/10/195 1400 Tomado Fl 0 0 3K 0
14 PITTSYLVANIA 06113/1953 1440 Tomado Fl 0 0 3K 0
19 FAUQUIER 09/07/1954 1315 Tomado Fl 0 0 25K 0
20 BOTETOURT 06/11/1955 1400 Tomado Fl 0 0 3K 0
22 HENRICO 07/20/1956 1128 Tomado Fl 0 0 250K 0
23 HENRICO 07/20/1956 1145 Tomado Fl 0 0 3K C
25 WISE 04/05/1957 1240 Tomado Fl 0 3 25K 0
26 NORFOLK (C) 04/08/1957 1620 Tomado Fl 0 2 250K 0
28 LUNENBURG 05/27/1957 915 Tornado Fl 0 0 25K 0
29 NEWPORT NEWS (C) 04/06/1958 1730 Tomado Fl 0 0 250K 0
30 HALIFAX 04/20/1959 1705 Tomado Fl 0 0 250 C

33 AUGUSTA 07/01/1959 1130 Tomado Fl 0 0 251 0
34 PORTSMOUTH IC) 07/10/1959 730 Tomado Fl 0 0 3K 0
36 GRAYSON 07/10/1959 1400 Tomado Fl 0 0 25 0
37 BUCKINGHAM 08/23/1959 1500 Tomado Fl C_ 0 25K C
42 ISLE OF WIGHT 02/18/1960 1730 Tomado Fl 0 0 25K 0
43 STAFFORD 02/18/1960 2330 Tomado Fl - 0 C 0 0P 0
44 MADISON 05/17/1960 1600 Tomado Fl 0 0 25K 0
48 ALBEMARLE 07/02/1961 1300 Tomado Fl 0 2 OK 0
50 CHESTERFIELD 10/20/1961 1800 Tomado, Fl 0 C 0 OK
52 NORFOLK (C) 04/08/1962 950 Tomado Fl 1 0 250K 0
56 FREDERICK 06/02/1962 1400 Tomado Fl 0 0 25K C0
62 CARROLL 08/01/1965 130 Tomado Fl 0 5 25K 0
66 GREENSVILLE 02/13/1966 1045 Tomado Fl 0 0 O0 0
71 ACCOMACK 05/07/1967 1600 Tomado Fl 0 1 25K 0
73 VIRGINIA BEACH (C) 10/2511967 1700 Tomado F1 0 0 25K 0
74 NORFOLK (C) 04/30/1968 1615 Tomado Fl 0 0 250K 0C
75 NORFOLK (C) 08/10/1968 1650 Tomado Fl 0 0 0K 0
78 CHESAPEAKE (C) 06/18/1969 2301 Tomado Fl 0 0 3K 0
85 FLUVANNA 07/02/1970 1500 Tomado Fl 0 0 3K 0
87 CHESAPEAKE (C) 08/27/1971 1330 Tomado Fl 0 0 250K 0
88 PORTSMOUTH (C) 11/03/1971 930 Tomado F1 0 4 2.5M 0C
89 VIRGINIA BEACH (C) 07/27/1972 1317 Tomado Fl C 2 25K 0
90 PITTSYLVANIA 09/29/1972 1614 Tomado, Fl 0 0 25K C
94 SUFFOLK (C) 05/28/1973 2030 Tomado Fl 0 0 3K C

97 DICKENSON 04/04/1974 120 Tomado F1 0 - 250K C
102 AUGUSTA 04/04/1974 440 Tomado Fl 3 0 2.5M 0
106 NORTHAMPTON 08/17/1974 1710 Tomado Fl 0 3K 0
107 CHESTERFIELD 12/01/1974 1230 Tomado Fl 0 - 250K C
110 DINWIDDIE 03/19/1975 930 Tomado Fl 0 25K
111 SUFFOLK (C) 03/19/1975 1000 Tomado Fl 0C 25K a
112 CHARLES CITY (C) 03/19/1975 1033 Tomado Fl 0 0 25K C
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113 CAROLINE 03/24/1975 1330 Tornado Fl 0 0 25K 0
115 GLOUCESTER 04/25/1975 1600 Tornado Fl 0 4 250 0
116 MATHEWS 04/25/1975 1615 Tornado Fl 0 0 0
117 DINWIDDIE 06/01/1972 730 Tornado Fl 03 03 O
121 NOTTOWAY 07/10/197 1430 Tornado Fl 0 0 25 0
122 HALIFAX 07/13/1975 857 Tornado Fl 0 0 25K 0
129 ROCKINGHAM 08/15/197 1300 Tornado Fl 0 0 25 0
130 GLOUCESTER 08/24/1975 2230 Tomado Fl 0 0 3P 0
131 LANCASTER 09/06/1975 1745 Tornado Fl 0 0 3P 0
136 PITTSYLVANIA 05/15/1976 1635 Tornado Fl 0 0 3K 0
139 MIDDLESEX 07/15/1976 1700 Tomado Fl 0 0 OK 0
1 41ACCOMACK 04/05/1977 80C Tornado Fl 0 0 250K C
153 MECKLENBURG 01/26/1978 1 Tornado F1 0 0 25K 0
159 CARROLL 07/04/1979 1520 Tornado Fl 0 0 250K 0
162 GLOUCESTER 09/05/1979 1530 Tornado Fl 0 0 25K 0
164 STAFFORD 09/05/1979 1615 Tomado Fl 0 0 25K 0
168 BUCKINGHAM 10/02/1979 1730 Tomado Fl 0 0 3K 0
169 ROCKINGHAM 10/02/1979 173C Tomado Fl 0 0 25K 0
170 NORFOLK (C) 04/04/1980 1505 Tomado Fl 0 1 250K 0
171 RAPPAHANNOCK 04/14/1980 170C Tomado Fl 03 0 2.5M 0
173 GLOUCESTER 05/24/1980 1650 Tomado Fl 0 _ 3 0
176 CHESTERFIELD 02/11/1981 1745 Tornado Fl 0 0 250K 0
179 VIRGINIA BEACH (C) 07/04/1981 600 Tornado Fl 0 0 25K 0
184 FLUVANNA 08/23/1983 1500 Tornado Fl 0 0 3K 0
186 PRINCE EDWARD 10/13/1983 1445 Tornado Fl 0 0 250K 0
187 NOTTOWAY 10/13/1983 - 1447 Tomado Fl 0 0 250K 0
188 AMELIA 10/13/1983 1450 Tomado Fl 0 0 250K 0
189 GOOCHLAND 10/13/1983 1500 Tornado Fl 0 0 250K C
190 LOUISA 10/13/1983 1505 Tornado Fl 0 0 250K 0
196 CAMPBELL 03/21/1 984 ___0 Tornado Fl 0 0 250K 0
197 CHESTERFIELD 05/08/1984 151 0 Tornado Fl 0 0 250K 0
206 CLARKE 08/02/1986 1230 Tomado Fl 0 0 OK 0
207 CLARKE 08/C2/1986 1230 Tomado Fl 0 0 OK 0
208 NOTTOWAY 08/06/1986 1600 Tornado Fl 0 0 25K 0
214 MONTGOMERY 03/30/1987 2138 Tornado Fl 0 0 2.5M 0
215 LOUDOUN 07/12/1987 1412 Tornado Fl 0 0 3K 0
216 FAIRFAX 07/12/1987 1415 Tornado Fl C- 0 3K 0
222 BRUNSWICK 11/28/1988 15 Tornado Fl - 1 OK 0
225 MATHEWS 03/30/1989 1615 Tornado Fl _ 0 0 250K 0
227 NORTHUMBERLAND 05/02/1989 420 Tornado Fl C 0 OK 0
228 LOUISA 05/05/1989 2000 Tormado Fl C 0 250K 0
229 LOUISA 05/05/1989 2055 Tomado Fl OK 0
230 CHESTERFIELD 06/13/1989 1330 Tomado Fl 0C 250K
231 HENRICO 06/16/1989 1430 Tornado Fl 0 0 2.5M 0
237 BRUNSWICK 04/02/1990 2020 Tornado Fl 0 1 250K 0
241 LANCASTER 05110/199C 1618 Tornado Fl - 0 2.5M 0
247 FAUQUIER 10/18/1990 1133 Tornado Fl 0 C 250K 0
250 HALIFAX 10/18/199C 1510 Tornado Fl 0 1 250K 0
252 BRUNSWICK 08/04/1991 1540 Tornado Fl 0 0 25K 0
253 FAIRFAX 08/04/1992 1245 Tornado Fl C 0_ 3 0
255GREENE 11/23/1994 5 Tornado Fl 0 0 25P 0
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257 CHARLOTTE 11/2311992 300 Tornado F1 0 25 0
258 FAUQUIER AND 04/1611993 730 Tornado F1 0 0 500K 0
LOUDOUN COUNTIES
260 LOUDOUN 04/16/1993 2035 Tornado F1 0 - 500K 0
264 Colonial Heights 0806/11993 1240 Tornado F1 0 0 50K 0
265 Roxburv To 08/06/1993 1300 Tornado F1 0 0 500K 0
266 Providence 08106/1 993 1315 Tornado F1 0 3 5K 0
267 Courtland 08/06/1993 1320 Tornado F1 0 0 50K 0
268 Sussex To 2 E 08/06/1993 1327 Tomado F1 3 - 0 500K 0
269 Sprinq 08/06/1993 1335 Tomado F1 0 0 50K 0
270 Williamsburg To 08/06/1993 135C Tornado F1 0 0 5.OM 0
271 Grove 08/06/1993 1352 Tomado F1 0 0 50K 0
274 Ne ort News 08/06/1993 1410 Tornado F1 10 5.OM 0
276 Nc Suffolk 08/06/1993 143C Tomado F1 0 0 50K 0
277 Kiptopoke 08/06/1993 1450 Tornado F1 0 _ 0 50K 0
279 Se Vir inia Beach 08/06/1993 1545 Tornado F1 0 0 50K 0
280 Stanley 09/27/1993 1100 Tornado F1 0 0 500K 0
283 SOUTHAMPTON 05/26/1994 1644 Tomado F1 0 0 500K 0
293 Waynesboro 06/10/1995 1440 Tomado F1 0 0 2.OM 0
294 Gordonsville 07/21/1995 1440 Tomado F1 0 _ 0 80 0
295 West Point 10/05/1995 1320 Tomado F1 0C 0 170 0
299Partlow 10/27/1995 171STomado F1 0C 0 100 10K
301 Parkslev To 11/11/1995 2150 Tornado F1 0 0 200K 0
306 Sha Grove 06/09/1996 3:20 PM Tornado F1 0 0 C 0
307 Axton 0 6/1011996 7:22 AM Tornado F1 0 _ 0 80 0
308 Renan - - 06110/1996 8:45 AM Tornado F1 0 _ 0 90K 0
313 Broadwav 06/24/1996 6:03 PM Tomado F1 0 0 40K 0
314 Srnithfield 07/12/1996 9:15 PM Tornado F1 0 0 25K 0
315 Yorktown 07/12/1996 9:45 PM Tornado F1 0 _ 15K 0
318 Edwardsville 07/12/1996 11:45 PM Tornado F1 - 9 250K 0
320 Stewartsville 07/15/1996 2:00 PM Tornado F1 0 0 90K 0
322 Tidernill 07/15/1996 6:30 PM Tornado F1 0 0 100K 0
323 Lovettsville 07/19/1996 2:24 PM Tomado F1 0 0 50K 1 OK
325 Belfast 07/19/1996 5:00 PM Tornado F1 0 0 200K 1 OK
328 Scottsburq 10/09/1996 3:40 PM Tornado F1 0 3 100K 0
330 Wheatfield 06/18/1997 3:20 PM Tornado F1 0 0 1 0
334 Chesapeake 07/24/1997 12:15 PM Tomado F1 0 0 400K 0
335 Norfolk 07/24/1997 12:16 PM Tomado F1 0 0 400 0
345 Wicornico Church 09/10/1997 3:15 AM Tomado F1 0 0 150K 0
347 Ra iant 09/10/1997 5:40 PM Tornado F1 0 0 15K 5K
348 Bumrnss 02/17/1998 8:58 PM Tornado F1 0 0 5 0
349 Snell 02/17/1998 9:15 PIJ Tornado F1 0 0 75K 30K
351 Sandy Level 03/20/1998 3:56 PM Tornado F1 0 0 200K 0
352 Cascade 03/20/1998 4:04 PM Tomado F1 0 3 800K 0
357 Blairs 05/07/1998 6:40 PM Tomado F1 0 2 150K 0
361 Clear Brook 06/16/1998 4:35 PMI Tomado F1 0 0 50K 50K
364 Indian VIV 01/23/1999 2:30 PM Tornado F1 0 0 12P 0
365 Jack 03/03/1999 5:35 PM Tornado F1 C_ 17 150K 0
367 Pavtes 04/09/1999 5:17 PM Tornado F1 0 20K 0
372 Flatrn 07/24/1999 12:55 PM Tornado F1 0 50 0
373 Wilderness Comer 07/24/1999 12:57 PM Tornado F1 150K
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369 Fredericksburg 07/2411999 1:13 PM Tornado F1 0 20K 0
370 Syvania Hqts 07/24/1999 1:18 PM Tornado F1 0 0 2K 0
371 Falmouth 07/24/1999 1:20 PM Tornado F1 0 0 10K 0
374 Annex 07/31/1999 3:00 PM Tomado F1 0 0 15K 0
376 Ararat 09/29/19991 5:31 PM Tornado F1 0 0 60K 0
377 Ararat 09/29/199' 5:34 PM Tornado F1 0 0 130K 10K
381 Mc Kenney 04/17/220 3:20 PM Tornado F1 0 0 15K 0
383 Charlottesville 05/13/2000 6:45 PM Tornado F1 0 1 500K O
384 Boonesville 05/19/2000 1:34 PM Tornado Fl 0 0 1K 0
385 Dyke 05/19/2000 1:40 PM Tornado F1 0 0 2K 0
400 Madison 08/09/2000 3:20 PM Tomado F1 0 0 15K 0
410 Woodrid e 05/2212001 4:45 PM Tomado F1 0 _ 10K 0
416 Ashbv 05127/2001 12:25 PM Tornado F1 0 C 65K 0
417 Millwood 05/27/2001 12:33 PM Tornado F1 0 0 5K 0
419 Suffolk 06/01/2001 7:10 PM Tornado F1 0 _O 0 15K 0
425 Tumbull 09/24/2001 2:18 PM Tornado F1 0 0 20K 0
426 Gordonsville 09/24/2001 2:35 PM Tornado F1 0 5K 0
427 The Plains 09/24/2001 2:49 PM Tornado F1 0 0 180K 0O
431 Newin on 09/24/2001 3:44 PM Tornado F1 0 0 40K 0
433 Arlinaton 09/24/2001 4:00 PM Tornado F1 0 2 2 1.0M 0
434 Bedford City 04/28/2002 3:31 PM Tornado F1 0 0 1.2M 0
439 Kingsberrv 04/28/2002 6:35 PM Tomado F1 0 _3 750K 0
443 Oranae 06/06t2002 4:45 PM Tornado F1 0 3 10K 0
446 Warrenton 05/07/2003 4:25 PM Tomado F1 0 _ 12K 0
452 Amelia 05/09/2003 2:35 PM Tornado F1 0 0 251 0
457 Round Hill 07/09/2003 1:20 PM Tornado F1 0 0 0 _ - 0
462 Fairview Beach 07/10/2003 7:00 PM Tornado F1 0 0 0 0
9 WASHINGTON 04/30/1953 1745 Tornado FO 0 0 3K 0
15 BRUNSWICK 03/01/1954 410 Tomado FO 0 _ 3K 0
16 LOUDOUN 05103/1954 1700 Tornado FO 0 0 3K 0
1 8 HALIFAX 08/15/1954 1330 Tornado FO 0 0 3K 0
35 CHARLOTTE 07/10/1959 1025 Tornado FO 0 _0 25K 0
47 SOUTHAMPTON 06/2611961 1249 Tornado FO 0 0 25K 0
53 NORFOLK (C) 04/11/1962 845 Tornado FO 0 1 3K 0
55 ACCOMACK 05/31/1962 1045 Tomado F 0 0 OK 0
64 NEWPORT NEWS (C) 10107/1 965 1700 Tomado FO 0 0 3K O
82 NORTHUMBERLAND 08/1 0/1 969 800 Tornado F0 0 OK 0
86 WARREN 07/09/1970 1600 Tornado FO 0 0 3K 0
93 SUFFOLK IC) 05/20/197 1902 Tornado FO 0 _ OK 0
95 HENRICO 06/16/1973 1400 Tornado FO 0 0 0 0
98LEE 04/04/1974 121 Tornado FO 0 C OK 0
99 BRISTOL (C) 04/04/1974 200 Tornado FO 0 0 3K 0
105 NORTHAMPTON 07/05/1974 1630 Tornado FO 0 C 0 0
1 t8 SMYTH 06/05/1975 1715 Tornado FO 03 c O 0
119 AUGUSTA 06105/1975 1930 Tornado FO 01 0 OK 0
120 ROCKBRIDGE 06/0511975 1930 Tornado FO 0 0 0K 0
125 KING WILLIAM 07/13/1975 1920 Tornado FO 0 0 0K O
128 GLOUCESTER 08/14/1975 191 0 Tornado FO 0 0 3K 0
172 RICHMOND (C) 04/27/1980 1610 Tornado F0 0 0 0 0
175 PRINCE GEORGE 07/2211980 2310 Tomado Fo 0 t_ 25P 0
181 NEWPORT NEWS (C) 06/0111982 1800 Tornado FI 0_ 0 0
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192 FAUQUIER 10/13/1983 1600 Tornado FO 0 0 3K 0
194 FAIRFAX 10/13/1983 1755 Tornado F0 0 0 OK 0
202 GOOCHLAND 07/25/1985 1030 Tornado FO 0 0 0K 0
203 HANOVER 07/25/198 1118 Tornado F0 0 0 0 0
217 PRINCE WILLIAM 07/21/1987 1805 Tornado FO 0 0 2.5M 0C
218 POWHATAN 07/26/1987 1500 Tornado F0 0C 0 OK 0
219 CAROLINE 06/26/1988 1300 Tornado FO 0 C 0K 0
232 CAMPBELL 06/21/1989 1405 Tornado FO 0 0 O 0
233 AMELIA 11/16/1989 715.Tomnado FO 0 0 250K 0
234 CHESAPEAKE (C) 02/09/1990 1245 Tomado FO 0 0 25K 0
235 PITTSYLVANIA 04/02/1990 1630 Tornado F0 0 0 O0 0
238 WASHINGTON 04/30/1990 1625 Tomado FO 0 0 25 0
242 AMHERST 07/09/1990 170C Tornado FO 0 0 3K a
243 MECKLENBURG 07/10/1990 1915 Tornado FO 0 - OK 0
244 MECKLENBURG 07/11/1990 1700 Tornado F0 0 0 3K 0
245 FAUQUIER 07/12/1990 1458 Tornado FO C0 0 OK 0
248 FAIRFAX 10/18/1990 1411 Tornado F0 C 0 0 0
251 SUFFOLK(C) 03/29/1991 1515DTomado F0 0 0 25K 0
254 VIRGINIA BEACH (C) 08/15/1992 650 Tomado FO 0 0 0 0
256 MADISON 11/23/1992 10 Tomado F0 C 0 25K 0
259 Bluemont 04/16/1993 1925 Tornado F0 0C 0 5K 0
261 FAUQUIER 04/16/1993 210C Tornado F0 0 0 5K 0
272 Isle Of Wight 08/06/1993 1400 Tornado F0 I_ 0 0 3 0
275 White Stone 08/06/1993 1415 Tornado F0 I_ 0 0 500K 0_
282 Countvwide 09/27/1993 1233 Tomado FO 0 03 1 K 0
292 NELSON 06/09/1995 1559 Tornado FO - 0 8K 0
296 Isle Of Wight C 10/05/1995 1350 Tornado FO 0 0 10K 0
297 Isle Of Wight C 10/05/1995 1357 Tornado F0 C 0 10K 0
298 Dale Citv 10/14/1995 1542 Tornado F0 C 0 10K 0
300 Suffolk 11/11/1995 2105Tornado FO C 0 1 100K 0
302 Newland 01/19/1996 11:30 AM Tomado F0 C0 0 15K 0
303 Emporia 03/15/1996 1:25 PM Tornado FO C0 0 C 0
304 Weber Citv 04/13/1996 4:11 PM Tornado F0 C0 0 0
309 Middleburq 06/24/1996 3:10 PM Tornado FO 30 0 5K 0
31 0 Extreme Se Portion 06/24/1996 3:40 PM Tornado FO _ 0 0 15K 0
312 Bavnesville 06/24/1996 5:25 PM Tomado F0 C0 0 170K 0
316 Severn 07/12/1996 10:05 PM Tornado F0 0 0 7K 0
317 Woods Xrds 07/12/1996 10:15 PM Tomado FO 0 0 7K 0
319 Hague 07/13/1996 12:30 AM Tornado F0 0 0 10K 0
324 Sterlina/ne Portion 07/19/1996 2:50 PM Tornado F0 0 0 5K 0
327 Hampton 09104/1996 4:00 PM Tomado F0 0 c 1K 0
329 Shirlinaton 05/25/1997 4:52 PM Tomado F0 0 0 100K 0
331 DbI Tollgate 06/18/1 997 3:42 PM Tornado F0 0 0 4K 2K
332 Berryville 06/18/1997 4:02 PM Tornado F0 0C 0 2K 1K
333 Mountville 06/18/1997 4:18 PM Tornado FO 0 0 2K 1K
336 Norfolk 07/24/1997 12:20 PM Tornado F0 0 0 100K a
346 Orange 09/10/1997 4:45 PM Tornado F0 0 0 O OK
350 Perrin 03/09/1998 5:30 AM Tornado FO 0 0 20K 0
356 Chesapeake 04/09/1998 3:00 PM Tomrado F0 0 0 25K 3
358 Berryville 06/02/1998 8:50 PM Tomado 0 0_ 0 15K 0
359 Bluemont 06/02/1998 9:10 PM Tornado F0 0 0 0 10K
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360 Radford Citv 06/11/1998 4:00 PM Tomado F0 0 0 0 0
362 Lovettsville 06/16/1998 4:55 PM Tomado FO 0 0 10 15K
363 Galnesboro 07/30/1998 5:15 PM Tornado FO 0 0 10K
366 Kinsale 04/04/1999 4:15 PM Tomado FO 0 0 25K
380 Gladys 04/17/2000 2:52 PM Tomado FO 0 0 0
386 Studle 05/19/2000 3:35 PM Tornado F0 0 0 0 0
390 De:taville 07/14/200C 6:08 PM Tornado FO 0 0 0 0
392 G=n 07/14/20 7:09 PM Tornado F0 0 0 2K 0
396 Back Bay 07/24/20 12:59 PM Tornado FO 0 0 20
397 Horntown 07/30/200 10:45 AM Tornado FO 0 0 C
399 Bowman 08/09/20 3:00 PM Tornado FO 0 - 1K 0
409 Suffolk 05/21/2001 5:05 PM Tornado FO _0 25K 0
411 Dale City 05/22/2001 5:52 PM Tornado F0 0 3 1K 0
420 Laurel 06/15/2001 3:45 PM Tornado FO °0 0 5K 0
421 Denbigh 08/11/2001 5:00 PM Tomado F0 0 3 50K 0
422 Culpeper 09/20/2001 6:20 PM Tornado FO 0 - 0 0
429 Garrisonville 09/24/2001 3:10 PM Tornado FO 0 0 __ OK 0
430 Jopln 09/24/2001 3:19 PM Tornado F0 0 0 1K 0
432 Alexandria 09/24/2001 3:55 PM Tornado FO 0 0 8K 0
441 Burkeville 05/02/2002 2:50 PM Tornado FO 0 0 20K 0
442 Burrowsville 05/02/2002 3:45 PM Tomado FO 0C 0 3K 0
445 Kings Pork 02/22/2003 2:41 PM Tomado F0 0 0 25K 0
455 Verona 05/09/2003 12:55 PM Tomado FO 0- 0 0 0
450 Keene 05/09/2003 1:20 PM Tornado 0FO 0 .0 0 0
451 Antioch 05/09/2003 1:50 PM Tornado FO 0 0 5K 0
453 Jarratt 05/09/2003 3:35 PM Tornado FO C 0 5K 0
454 Drewrvville 05/09/2003 3:50 PM Tornado FO 0 0 10K C
456 Brodnax 05/31/2003 4:57 PM Tornado FO 0_ 0 0 0
458 Ashburn 07/09/2003 1:45 PM Tornado FO _ 0 0
459 Reva 07/10/2003 5:51 PM Tornado FO 03 0 0 c0
461 White Oak 07/10/2003 6:42 PM Tomado F0 0 0 _ 0
463 Berthaville 07/10/2003 7:30 PM Tomado FO 0 0 _00 0
17 ESSEX 06/26/1954 1900 Tomado F 0 C 3K 0
21 RICHMOND (C) 07/20/1956 1115 Tomado F 0 0 25K 0
24 RICHMOND (C) 07/20/1956 1155 Tomado F 0 0 25K 0
27 NORFOLK (C) 05/27/1957 720 Tomado F 01 0 3K 0
31 HIGHLAND 04/28/1959 1500 Tomado F 0 0 3K 0C
32 HANOVER 05/07/1959 1600 Tomado F 0 3 0
65 GREENSVILLE 02/13/1966 1000 Tornado F 3_ 0 25K 0
123 SMYTH 07/13/197 18C10Tomado F 0 0 OK 0
124 SUSSEX 07/131197 1800iTomado F 00 25 0
126 WESTMORELAND 07/17/197 1600 Tomado F 0 0 25 0
132 CLARKE 03/21/197 1030 Tomado F 0 c 25K 0
133 MADISON 03/21/1976 1140 Tomado F 0 0 250K
134 CHESAPEAKE (C) 04/04/1976 1500 Tornado F 0 0 3
135 AMHERST 05/15/1976 1400 Tomado F 0 0 3P 0
137 LOUISA 05/18/1976 1230 Tornado F 00 3K 0
140 DANVILLE CA 10/09/1 976 320 Tornado F 0 0 25K 0
142 NORFOLK (C) 06/06/1977 1420 Tomado F 0 0 25K 0
144 CAROLINE 07/08/197 1330 Tomado F 0 1 25K 0
145 GOOCHLAND 07/09/197 1700 Tornado F 0- 0 250 0
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146 CUMBERLAND 07/12/1977 1645 Tornado F__ 0 0 25K 0
147 ORANGE 07/19/1977 1515 Tornado F _ 1 25K 0
148 LOUISA 08/01/1977 1300 Tornado FF 0 0 25K 0
149 CAROLINE 08/12/1977 1400 Tornado F 03 1 25K 0
151 VIRGINIA BEACH (C) 10/02/1977 1700 Tornado F C 0 25K 0
152 DINWIDDIE 12/05/1977 1600 Tornado F 0 0 25K 0
158 FRANKLIN 08/09/1978 1445 Tornado F 0 0 3K 0

TOTALS: 27 519 281.271 M 154K

Magnitude Mag:
Deaths Dth:
Injuries Inl:

Property Damage PrD:
Crop Damage CrD:
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W ICDC / Climate Resources / amate.Data I Events / Storm Events / Results / Search / Help

Event Record Details

Event: Funnel Cloud
Begin Date: 17 Aug 1994,1525 EST

Begin Location: Not Known
End Location: Lake Anna

Magnitude: C
- Fatalities: 0

Injuries: 0
Property Damage: $ 0.0

Crop Damage: $ 0.0

State: Virginia
Map of Counties

County: Spottsylvania

Description:
A funnel cloud was sighted near Lake Anna. It did not touch down.
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Event Record Details

Event: Tornado State: Virginia
Begin Date: 06 Aug 1993,1230 EST Map of Counties

Begin Location: 1 Mile South West of Petersburg County: Dinwiddie Prince Georges And
Begin LAT/LON: 37'12'N / 77026'W Chesterfield Counties

End Location: To Ne Hopewell
End LAT/LON: 37'19'N 1 770161W

Length: 12 Miles
Width: 250 Yards

Magnitude: F4
Fatalities: 4

Injuries: 246
Property Damage: $ 50.SM

Crop Damage: $ 0.0

Description:
The most devastating tornado of the day touched down one mile southwest of Petersburg at approximately 1330
EDT. This tornado rapidly grew in size and strength as it moved northeast into the commercial historic district
of Petersburg. Numerous homes and businesses sustained major damage. Damage estimates for the area were
$15 million. Forty people were Injured. IThe tornado crossed the river Into Colonial Heights and struck one of
the area's shopping districts. It destroyed some buildings and did major damage to numerous other buildings
including the the Wal-Mart, where three people were killed and nearly 200 were Injured. Total damage estimates
in Colonial Heights were $29.5 million. IThe tornado crossed the Appomattox River again into Prince George
County where It struck a sand and gravel pit company. A block building collapsed and numerous vehicles and
other equipment were destroyed. One person was killed. Damage estimates were $750,000. It then moved Into the
northern section of Hopewell, where it ripped Into the Riverside Park Apartment Complex, tearing the roofs off
of several buildings. Minor damage was done to another 49 homes, major damage to 13 homes and 2 were
destroyed. The tornado weakened then dissipated near the confluence of the Appomattox and James Rivers.
Eight people were reported Injured and damage estimates were $2.2 million. (F480) (F400) (F560) (M280)
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Event Record Details

Event: Tornado State: Virginia
Begin Date: 24 Sep 2001, 02:03:00 PM EST Map offCounties

Begin Location: 1 Mile South West of Rixeyville County: Culpeper
Begin LAT/LON: 38034'N I 77'59'W

End Date: 24 Sep 2001, 02:18:00 PM EST
End Location: 2 Miles North of Jeffersonton

End LAT/LON: 38039'N / 77'54'W
Length: 7 Miles
Width: 75 Yards

Magnitude: E4
Fatalities: 0

Injuries: 2
Property Damage: $ 2.OM

Crop Damage: $ 0.0

Description:
A tornado damaged several buildings and destroyed one home before crossing Into Fauquier County. Two people
were Injured when the tornado damaged a trailer park. Five tornadoes touched down in Northern Virginia
during the afternoon and early evening of the 24th. The thunderstorms which spawned them were created when
a strong cold front moved through the region. One tornado touched down briefly in Orange County, just a few
miles west of Gordonsville. A resident saw the tornado come "off the mountain" and twist trees along Route 645
near the intersection of Route 33. One tree landed on a vehicle near Route 33. It is unknown exactly how long the
twister was on the ground due to the rural nature of its path, so the path length of two tenths of a mile was
estimated. The damage path was about 25 yards wide and due to the amount of tree damage It was ranked an F1.
Shortly before the tornado touched down in Orange County, another storm produced a much stronger tornado
over the northern half of Culpeper County. The tornado was on the ground for 10 miles and touched down just
east of Rixeyvifle on Route 640. It was FO strength at this location and downed a tree onto a home before moving
northeast to Indian Fork Road. On a hilltop at this location it destroyed all but the walkout basement of a two
story brick house. Debris from the home such as bricks and wood were Impaled into the ground. Plumbing and
appliances were strewn across the yard and personal items such as clothing and bedding were found in trees at
least 112 mile away. A section of a deck was found intact 1/2 mile away and some insulation was discovered 6
miles from the site. A car in the garage of the home was crushed by debris. Fortunately, no one was home at the
time the tornado hit. A neighbor who witnessed the destruction said the home exploded like a bomb went off
inside when the tornado "dropped onto it". The tornado was ranked an F4 at this location with winds estimated
around 210 MPH. It weakened slightly as it moved northeast downing trees along a rural path south of
Jeffersonton. Next, it crossed through the heart of Jeffersonton along roughly Scottsville and Springs Roads at
F2 strength. Three trailer homes In the Ponderosa Trailer Court were destroyed, including one that was picked
up and dropped in pieces 300 yards away. Two people at the trailer park were Injured, including one person who
was hit in the back by flying debris while clinging to a pole outside. Four churches, 4 trailer homes, 4 houses, and
numerous trees and power lines were damaged In Jeffersonton. Two barns and a garage attached to a home were
destroyed. The tornado continued to damage trees along Its wooded path north of town before It crossed into
Fauquier County. The twister, now at Fl strength, remained on the ground for three more miles where it
downed more trees and removed the roof of a barn. The damage path crossed Hart Road and Holtzclaw Road,
then it disappeared just north of Route 211. The same storm dropped a second tornado in the northern portion
of Fauquier County. This tornado touched down southwest of The Plains just south of Interstate 66. Motorists
saw It cross the interstate and push northeast toward Route 55. At the Intersection of Route 55 and Bunker Hill
Road, the twister struck a home at F1 strength. It ripped off the front porch, sending debris onto cars in the
driveway. It also destroyed a pool shed and damaged several trees. The tornado crossed Route 55 where it
downed trees and power poles and pushed over a tractor trailer. The tornado weakened to FO strength as it
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tracked north near Whitewood Road. Two homes on Milestone Road and a few smaller buildings sustained
minor damage. A few trees were damaged as the tornado continued northward just west of Halfway. The funnel
dissipated before the storm crossed into Loudoun County. Another thunderstorm dropped two tornadoes along
the Interstate 95 and 395 corridor southwest of Washington D.C. The first tornado touched down on Quantico
Marine Corps Base just north of Garrisonville. A funnel cloud was spotted near Garrisonville shortly before the
twister touched down. Trees were downed on the base along the path of the FO tornado. Personnel sited it as it
passed a quarter mile west of the fire station. The tornado continued north into Prince William County where it
downed some trees in Prince William Forest Park area. The tornado moved north into the Lake Montclair
community where it took down a few trees, broke branches, and bent siding up on homes. The weak tornado
lifted shortly after. Because the storm passed through several limited access areas, part of the tornado track was
not able to be surveyed. It is possible the tornado may not have been on the ground the entire time. The second
tornado which remained on the ground for 15 miles passed through densely populated areas of Eastern Fairfax
County, the western portion of the city of Alexandria, and Arlington County. The F1 tornado touched down just
west of Fort Belvoir near Newington Road in Fairfax County. It skipped north-northeast through Kingstown and
Franconia following Beulah Street (Route 613). Minor damage was reported at the Intersections of Windsor
Avenue, Fleet Drive, and Walker Lane. Several townhomes on Beulah Street received minor damage to roofing
and siding. Debris was also reported In the Franconia Commons development. The tornado could be seen from
the Franconia-Springfield metro station. The next report of minor damage came from the Wellington Commons
and Brookland Estates communities near the intersection of Franconia Road and Route 613. Citywide, 10 homes
received minor roof damage, two businesses sustained minor damage, and 40 trees and wires were downed. Next,
the twister crossed Eisenhower Road as it moved into the western portion of the City of Alexandria. It weakened
to FO strength and was believed to have passed just west of Alexandria Hospital and into the Fort Ward Park
area. It downed a large sign on Interstate 395 at King Road. Minor damage was reported in the Park Fairfax and
Parc East communities along Martha Custis Drive near the Arlington County border. The tornado returned to
F1 strength and continued north-northeast paralleling Interstate 395 Into the Shirlington portion of Arlington
County. It passed through the Arna Valley and Club Manor Estates developments near National Hospital
Medical Center. A woman walking down 28th Street In this area was injured when a tree branch fell onto her.
Nearby, windows were shattered at a restaurant. The next concentrated area of damage occurred in the Virginia
Highlands development between Kent and Ives Streets. Several trees and wires were downed and a few house
roofs sustained damage. A weather observer at Reagan National Airport spotted the thin funnel as It moved from
Crystal City over Pentagon City and across the 14th Street Bridge and reported a second funnel descending
shortly before the tornado crossed the Potomac River. The tornado moved across Interstate 395 just south of the
Pentagon where it downed trees and road signs. One woman was injured when a tree fell onto her vehicle. Other
vehicles received broken windows from flying debris. The tornado started to weaken fast as it crossed the 14th
Street Bridge into Washington D.C. In addition to tornadoes, the storm produced very heavy downpours. In
Loudoun County, Town Branch in Leesburg overflowed Its banks. Several roads In low lying areas In and
around town were also flooded Including the Greenway at mile marker 8, Evergreen Mills Road, Loudoun
Street, and the intersection of the Route 15 bypass at Sycolin Road. Three water rescues were reported. Street
flooding was observed in Purceilville. Rainfall reports included 4.1 to 4.8 Inches in Leesburg, 3.95 Inches in
Lincoln and Purceliville, 3.9 Inches In Ashburn, 2.60 inches In Middleburg, and 2.49 inches In Lovettsville. In
Fauquier County, Route 17 between Warrenton and Marshall was flooded. Route 55 near Marshall was also
covered with water. Some secondary dirt roads In the northern portion of the county were partially washed out
when small streams overflowed. A total of 4.05 inches was recorded in The Plains and 2.14 Inches fell in
Warrenton. In Culpeper County, 3.35 inches of rain fell In Culpeper. In Madison County, rainfall totals Included
2.80 inches In Hood, 2.77 inches at Fork Mountain, 2.65 inches In Wolftown, and 2.35 inches at Big Meadows. In
Rappahannock County, 3.75 Inches was reported in Castleton.
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Event Record Details

Event: Tornado
Begin Date: 09 Aug 1962,1400 CST

Begin Location: Not Known
Begin LATALON: 38'05'N I 78°00'W

End Location: Not Known
End LATILON: 38'19'N / 77043'W

Length: 22 Miles
Width: 33 Yards

Magnitude: F2
Fatalities: 0

Injuries: 0
Property Damage: $ 250.0K

Crop Damage: $ 0.0

State: Virginia
Map of Counties

County: Louisa

Description:
None Reported
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Event Record Details

Event: Tornado
Begin Date: 13 Oct 1983, 1505 CST

Begin Location: Not Known
Begin LAT/LON: 37'45'N / 77050'W

End Location: Not Known
End LAT/LON: 37046'N / 77°48'W

Length: 2 Miles
Width: 27 Yards

Magnitude: El
Fatalities: 0

Injuries: 0
Property Damage: $ 250.0K

Crop Damage: $ 0.0

State: Virginia
Map of Counties

County: Louisa

Description:
None Reported
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Event Record Details

Event: Tornado
Begin Date: 05 May 1989,2000 CST

Begin Location: Not Known
Begin LAT/LON: 38'03'N / 78004'W

End Location: Not Known
Length: 2 Miles
Width: 440 Yards

Magnitude: El
Fatalities: 0

Injuries: 0
Property Damage: $ 250.0K

Crop Damage: $ 0.0

Description:
None Reported

State: Virginia
Map of Counties

County: Louisa
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Event Record Details

Event: Tornado
Begin Date: 05 May 1989,2055 CST

Begin Location: Not Known
Begin LAT/LON: 37058'N I 77044'W

End Location: Not Known
Length: 2 Miles
Width: 10 Yards

Magnitude: Fl
Fatalities: 0

Injuries: 0
Property Damage: $ 0.0K

Crop Damage: $ 0.0

Description:
None Reported

State: Virginia
Map of Counties

County: Louisa
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Event Record Details

Event: Tornado
Begin Date: 18 May 1976,1230 CST

Begin Location: Not Known
Begin LAT/LON: 38001'N I 78000'W

End Location: Not Known
Length: 0 Mile
Width: 40 Yards

Magnitude: E
Fatalities: 0

Injuries: 0
Property Damage: $ 2.5K

Crop Damage: $ 0.0

State: Virginia
Map of Counties

County: Louisa

Description:
None Reported
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�� Event Record Details

Event: Tornado
Begin Date: 01 Aug 1977,1300 CST

Begin Location: Not Known
Begin LAT/LON: 37055'N / 78004'W

End Location: Not Known
Length: 1 Mile
Width: 30 Yards

Magnitude: F
Fatalities: 0

Injuries: 0
Property Damage: $ 25.OK

Crop Damage: $ 0.0

State: Virginia
Map of Counties

County: Louisa

Description:
None Reported
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C' X ~ SI) Query Results

1- HAIL event(s) were reported in Louisa County, Virginia
between 01I01i-95- and 07/312003.

Click on Location or County to display Details.

Virginia

Mag: Magnitude
Dth: Deaths
Inj: Injuries

PrD: Property Damage
CrD: Crop Damage

| Locationor County || Date Time 1[InII] Mag Dh[] DBE

1 LOUISA | 05/17/1960 1600 1 Hail . OIOiIZ0 iZ
12 LOUISA 105/0911961 100 Hail 11.75 in. [I]ITo ]
13LLQISA _ 105/08/1962 110 J[Hail 111.00in. -I7J EE 1

4_OUS 04/08/1969 0901 P Hail 0.75 in. [viuio Ii[
| S LOUISA | -J05/20/1971 170 |[Hai] Fo-1 ]Fo--

|6LUIS]|06105/1985 ||60 |Hai] [.5n E E E

17 LOUVISA 1|03/26/1988 ||11 |Hail | .0i.|1u l

8 Ccko ||02/17/1998 ||0:SP |Hail|-.8in E e 3 i

|19 Louisa 1|04108/1998 ||0:5P |Hail 07in [g3

I 10 Blue Ridge Shrs ||06/13/1998 02:35 PM Hail || 0.88 in- [ jj]Jo J
Louisa 106/1611998 | 04:35 PM [|! [ai[ |[? I
| _ 12 Louisa ||04/23/1999 1j°4:45 PM [iHaiII || 1;00 in. [i]I]° Jlo

113Bumas |04123/1999 |05:20PM ||Hai ] |7i-i0 [ [[j JoI3
|14 BoswellsTavern |09/07/1999 07:0PM [|Hal 10.88;in. [TI IC]o I
IIC 1CNSE-1 S Tlnrrnnlnrns- Jlor:_n: l ;n lvln_

.' M IJ 3 SMIi -- ' ' 1 U I. _ HIU 11 IuN-tU&- It U_

p

jl6_Mineral 105/22001 01:55 PM jHail 1.00in.

| 17Luisa I 06/06/2002 ||01:50 PM |Hail -- Ir 1 K]EI][
I |18Lusa ||04/30(2003 107:30PM |[Hail I Z 075in F-I]Eo ]

ITOTALS: [E3j[]10KE l]

9i Top of Page
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Query Results

(IAIL event(s) were reported in Hanover County, Virginia DM: Deaitus

tween 01/01/1950 and 07/31/2003. j: Injuries
PrD: Property Damage

Click on Location or County to display Details. CrD: Crop Damage

Virginia

Location or County Date || TIpe Mag PrD []
IHANOVER 1105117/1960 [|8 ] Hail I * IEIiI1 3L Z
2BANOVER ||08/25/1978 [|00 Hail ||1in- I][][CZl iI]

3HANOVER| 04/27/1980 ||16 ] Hail |n [ij] j]gE3

I 4 HA1~IQER | 06/20/1986 [|| 155 lHail 1l0.75 in. [IIE [E IiilI°
| HANOVER 05/21/1988 | [~]pH1][ o
|6 Rockville 1105/29/1995 - |217 | Hail |lOin- ]KIWIII I
7 Ashland 05129/1995 [|214 Hail ||il5W llohiEi

I8Hmnover 11/08/1996 03:10PM Hail |

|9Hanover |0804/1997 12:45 PM |Hail ||1-0jn |l0l °

1 OMontpelier 105/04/1998, 05:00PM Hail [.inI ][! III
|l lAshland 06/13/1998 03:20 PM |

|12Studley 104/231 999 |05:50 PM ||Hai [ un. IEll i01 l

13 Central Portion 04/17/2000 02:10 PM

|14 Ashland 04/21/2000 01:35 PM Hail [[in- | l1 ][E 1I
15 Central Portion [04/21/2000 02:10PM Hail |i7ill[1tEC [i3 I]
16Ashnd 05/19/2000 || 03:25 PM IHail ||i.00in. | ]01 [I

9D 17 Ashland 06/0612001 03:50PM Hl [7. IE] I I]
|18 Ashland |05/09/2002 05:45PM Hail |

|19 SWdl ey ||05/10/2003 [10I:5 ] Hi | 1 [il! I tii13 il
TOTALS: oIFTED[D

it1Top of Page
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Query Results

(iYffAL event(s) were reported in Caroline County, Virginia Mag: Magnitude
0tween 001/1950 and 07131/2003. h: Injuries

PrD: Property Damage
Click on Location or County to display Details. CrD: Crop Damage

Virginia

Location or County Date: : i::] Type Mag [ ][] D[7

I CAROLINE 06/18/1958 [1 Z |Hail 110.75 in- [:Ii]E i[lZ
2 CAROINE | 06/18/1958 [|1111 Hail -0.75 in- |[13 E I]EI
3 CARQLINE 08/09/1962 [rI i] Hail 1.00in. 10 I [I3 i3EI
4 CAROLINE 107/09/1977 [160 ] Hail | 110

15 CARO-L-INE 06t24/1985 [| Hail | 10I[ECE3
16 Sparta 06/16/1994 || 15 i| Hail ||'sip. 10 lI]ZI
7CARLINE 0525/1995 0.75850 ||Haillo0i]iniiiEiI.1iii]

8 Ruther Glen 1104/01/1998 ||0710PM Hail 088in. 1 IoIIIiIi
9 Ladysxmith 1104/08/1998 ||09:15PM |Hail |0.75in. Io IiiEI[iZ

1 10 Ladysmith ||05/04/1998 ||06:03 PM ||Hail ||0.88 in. |EE

11 Bowling Green I05/041998 06:20PM

|TOTALS: I1ZKXEIE

Iu Top of Page
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Query Results

7,IAIL event(s) were reported in Spotsylvania County, Virginia Dth: Deaits

1,etween 01/0111950 and 07/31/2003. InJ: Injuries
PrD: Property Damage

Click on Location or County to display Details. CrD: Crop Damage

Virginia

Location or County Date L 1 Tmpe Mag [ E ~I r D

I I SPOTSYLVANA |107/11/1990 |

12SPOTSYLVAN1A 1104/01/1993 1 [ili[ 1 1 3E1[3I3
3SpotyLvania || 090119 || 155 | al | EE 13

4 IhQmburg | 0921/1993 [] |01 1]
1 Snell 1102/17/1998 09:13PM ||Ha i] 2K [01111
16 Spotsylvania 10412112000 01:30 PM [1111 0 1

7 Bg1mgni 05/10=2000 ||05:00 PM [|Hal 0.75oin. --1
I TOTALS: [ :1 1] 3K [ 1

WJ Top of Page
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Query Results

event(s) were reported in Orange County, Virginia Mag: Magnitude
QŽ~e 71312003Dth: Deaths

n 0011195 07/31/2003. Inj: Injuries
PrD: Property Damage

Click on Location or County to display Details. CrD: Crop Damage

Virginia

Location or County Date ||Time Type Mag PrD C

1 ORANGE ||07/11/1971 [|13 Hail3

12 QRANGE 1103/26/1988 ||170 |Hi II075 in. [] It IE ]
rRA1GE | 05/13/1993 []]|E~ 145 ||Hil]KIIin 0=~E I]3
4 ranzge 06/19/1994 [|35 Hail 0 i oEj5C ]

5 Clifton 06/14/1995 |165 | Hail || 1.00 iI. II 23 i]
6 ordonsville 06113/1998 01:45PM Hail |ii [ [ 3K [[II]
7 Gordonsville 0712211999 03:05PM Hail 1.00in. | Ii iI ii
8 Barboursville 05/19/2000 |02:10PM Hail l4[ iE I[
9 Southwest Porton |Q05/19/2000 0220PM Hail ||.7;njj][E j]
10 Barboursville 06/25/2000 06:30 PM Hail 0.75 in. [i[ ] [ I
II Onge | 08/04/2000 02:45 PM [ai [ || 111Th

12 Qrange |0830/2001 03:00PM Hai 1
TOTALS: E ] ]Ki

Top of Page
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Query Results

9 HURRICANE & TROPICAL STORM event(s) were reported in MDath: DMeagthsde
Virginia between 01/01/1950 and 07/31/2003. Inj: Injuries

PrD: Property Damage
Click on Location or County to display Details. CrD: Crop Damage

Virginia

Location or County Date | ime | Type Ma thiii [ r ] CrD

1 VAZ74>78 - 84>86 - 90>91 - Hurricane | Fl °
93>100- MDZ5OI ______Felix ____ __111

2VAZ090>091 tf- A7 07/12/1996 ||08:00 PM |Hurricane l [ 1] °_||0

13 I - 08:00PM ||Hurcane lIZi[LiIfo11 o 110
4 VAZO88 -098 9961 || STropical j [6fl 0

|5VAZO91 094>098 1 4 0812611998j 08:00PM ||Hurricane I4EiEi236M 113.IM
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Storm Events

Select State

I Select Desired State or *A11

I State: [yi gnia i I

I F1W7

Search the NCDC Storm Event database to find various types of storms recorded in your county or use other
selection criteria as desired. The database currently contains:

The Storm Events Database contains data from the following sources:

All Weather Events from 1993 - 1995, as entered into Storm Data. (Except 6/93 - 7/93, which is missing)
(NO Latitude/Longitude)

All Weather Events from 1996 - Current, as entered into Storm Data. (Including Latitude/Longitude)

Plus additional data from the Storm Prediction Center; Including
Tornadoes 1950-1992
Thunderstorm Winds 1955-1992
Hail 1955-1992

The Storm Events Database is updated when the data becomes available to NCDC.
The data is updated on a monthly basis and is usually 90-120 days behind the current month

Please do not contact NCDC with requests for information about specific weather events. All of the data is
received from the National Weather Service and is made available as soon as possible. If you cannot locate a
particular event 120 days after the end of the month of occurrence, contact Stuartliqjson.

Note To Webmaster: kink directiyjto vents Database
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Event Record Details

Event: Hurricane Felix

Begin Date: 15 Aug 1995,
Begin Location: Not Known

End Date: 17 Aug 1995,
End Location: Not Known

Magnitude: 0
Fatalities: 0

Injuries: 0

Property Damage: $ 0.0
Crop Damage: $ 0.0

State: Virginia
Map of Counties

Forecast Essex, Gloucester, Isle Of
Zones Wight, James City /

affected: Williamsburg

Description:
Hurricane Felix threatened the Virginia, Maryland and northeast North Carolina coasts during the three-day
period. No major damage was reported In Virginia from Felix, although some beach erosion occurred in Virginia
Beach, and some minor overwash was reported in Virginia Beach's Sandbridge area. At the height of the storm,
tides were between two and 2.5 feet above normal. Beaches were closed to swimmers for several days as a result
of strong rip currents. Some residents and visitors evacuated parts of Virginia Beach as a precaution ahead of
Felix.
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1 Event Record Details

Event: Hurricane
Begin Date: 12 Jul 1996,08:00:00 PM EST

Begin Location: Not Known
End Date: 13 Jul 1996, 07:00:00 AM EST

End Location: Not Known
Magnitude: 0

Fatalities: 0
Injuries: 0

Property Damage: $ 0.0
Crop Damage: $ 0.0

State: Virginia
Map of Counties

Forecast James City /
Zones Wrliamsburg, York I

affected: Poquoson

- �-L-��-k
Description:
None Reported
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Event Record Details
t 7,

Event: Hurricane
Begin Date: 05 Sep 1996, 08:00:00 PM EST

Begin Location: Not Known
End Date: 06 Sep 1996,02:00:00 PM EST

End Location: Not Known
Magnitude: 0

Fatalities: 0
Injuries: 0

Property Damage: $ 0.0
Crop Damage: $ 0.0

State: Virginia
Map of Counties

Forecast King And Queen,

affected Westmoreland

Description:
None Reported
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Event Record Details

Event: Tropical Storm
Begin Date: 07 Oct 1996, 08:00:00 PM EST

Begin Location: Not Known
End Date: 08 Oct 1996,07:00:00 PM EST

End Location: Not Known
Magnitude: 0

Fatalities: 0
Injuries: 0

Property Damage: $ 0.0
Crop Damage: $ 0.0

State: Virginia
Map of Counties

Forecast
Zones Sussex, Virginia Beach

affected:

Description:
None Reported
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Event Record Details

Event: Hurricane State: Virginia
Begin Date: 26 Aug 1998, 08:00:00 PM EST Map of Counties

Begin Location: Not Known Forecast Chesapeake, Newport
End Date: 28 Aug 1998,11:00:00 AM EST Zones News, Norfolk Iaffected: Hampton / Portsmouth,

End Location: Not Known Suffolk, Virginia Beach,
Magnitude: 0 York / Poquoson

Fatalities: 0
Injuries: 4

Property Damage: $ 23.6M
Crop Damage: $ 3.1M

Description:
Hurricane Bonnie moved just offshore of southeast Virginia on August 27th and 28th. Very strong winds and
heavy rains associated with Bonnie's spiral bands hammered the Hampton Roads area Thursday evening into
Friday morning. The highest sustained wind speed recorded was 81 mph at Cape Henry (anemometer elevation
is 90 ft). Other sustained wind speeds were 78 mph at the Chesapeake Light Station Buoy just offshore
(anemometer elevation is 90 ft), 53 mph at Langley Air Force Base, and 46 mph at the Norfolk International
Airport. The highest gusts recorded were 104 mph at Cape Henry, 93 mph at the Chesapeake Light Station
Buoy, 67 mph at Langley Air Force Base, and 64 mph at the Norfolk International Airport. Widespread power
outages (up to 250,000 customerst750,000 people) were reported in the Hampton Roads area, along with reports
of numerous trees down, trees down on homes, power lines down and some structural damage due to wind. Many
windows were reported to have been blown out of hotels along the Virginia Beach oceanfront by the high winds.
Some street flooding occurred in Norfolk, Virginia Beach, and Portsmouth due to heavy rain and a 2 to 4 foot
storm surge. The peak tidal departure at Sewells Point In Norfolk was 3.5 feet above normal or 6.0 feet above
MLLW. This resulted in moderate coastal flooding at the time of high tide. Rainfall amounts generally ranged
from 1 to 3 inches across the Hampton Roads area with isolated amounts of 4 to 7 inches occurring in the
Norfolk-Virginia Beach area. The lowest sea level pressure recorded was 999 mb at the Oceana Naval Air
Station.
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Event Record Details

Event: Hurricane
Begin Date: 01 Sep 1999,12:00:00 AM EST

Begin Location: Not Known
End Date: 05 Sep 1999, 11:00:00 PM EST

End Location: Not Known
Magnitude: 0

Fatalities: 0
Injuries: 0

Property Damage: $ 27.0K
Crop Damage: $ 0.0

State: Virginia
Map of Counties

Forecast Accomack, Chesapeake,
Zones James City /

affected: Williamsburg, Newport
News, Norfolk I
Hampton / Portsmouth,
Northampton, Suffolk,
Surry, Virginia Beach,
York I Poquoson

Description:
Hurricane and Tropical Storm Dennis produced one of the most prolonged periods of tropical cyclone related
conditions across eastern Virginia, from August 30th through September 5th. The highest sustained wind speed
recorded was 52 mph at Langley Air Force Base (LFI). Other sustained wind speeds were 43 mph at the Norfolk
International Airport (ORF), and 38 mph at Wallops Island. The highest gusts recorded were 76 mph at Langley
Air Force Base, 53 mph at the Norfolk International Airport, and 46 mph at Wallops Island. A tornado rated an
F2 occurred in association with Dennis and touched down in the city of Hampton. This tornado caused
significant damage and numerous injuries. Otherwise, a few trees and power lines were blown down across the
Hampton Roads area resulting in scattered power outages. The peak tidal departure at Sewells Point in Norfolk
was around 3.0 feet above normal or 6.0 feet above MLLW. This resulted in moderate coastal flooding at the
time of high tide. Rainfall amounts generally ranged from 2 to 5 inches across the Hampton Roads area and
caused some street flooding. The lowest sea level pressure recorded was 1006.1 mb at the Norfolk International
Airport
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Event Record Details

Event: Hurricane State: Virginia

Begin Date: 15 Sep 1999,12:00:00 PM EST Map of Counties

Begin Location: Not Known Forecast Accomack, Chesapeake,
End Date: 16 Sep 1999, 05:00:00 PM EST Zones Gloucester, Isle Of Wight,End ate 16Sep199905:0:0 PMESTaffected: James City I

End Location: Not Known Williamsburg, Lancaster,

Magnitude: 0 Mathews, Middlesex,
Fatalities: 1 Newport News, Norfolk -

Hampton l Portsmouth,
Injuries: 0 Northampton,

PropertyDamage: $ 99AM Northumberland, Suffolk,

Crop Damage: $ 42.3M Surry, Virginia Beach,
York I Poquoson

Description:
Hurricane Floyd was a Category 1 hurricane as It crossed the Wakefield WFO county warning area. Sustained
tropical storm force winds with gusts to near hurricane force occurred over the northwest quadrant of the storm
over interior portions of northeast North Carolina and along the coastal waters of the Wakefield marine area.
The center of the storm crossed the county warning area along an Elizabeth City to Currituck county to
Sandbridge Virginia Beach axis. The highest sustained wind speed recorded was 69 mph at Chesapeake Light
(CHLV2). Other sustained wind speeds were 46 mph at Langley Air Force Base (LFI), 44 mph at Norfolk Naval
Air Station (NGU), and 41 mph at Oceana Naval Air Station (NTU). The highest gusts recorded were 100 mph at
the James River Bridge, 84 mph at Chesapeake Light, and 63 mph at Langley Air Force Base. Two confirmed
tornadoes occurred in association with Floyd. There were approximately several thousand persons evacuated
and housed In several shelters from coastal jurisdictions. Hundreds of trees and power lines were blown down
across interior southeast Virginia and the immediate Hampton Roads area, resulting In widespread power
outages. The tidal departure at Sewells Point In Norfolk was 3.9 feet above normal or 6.4 feet above MLLW. This
resulted in moderate to locally severe coastal flooding approximately 2 hours before high tide on the 16th. The
tide gage in downtown Norfolk recorded a tide of 7.1 feet above MLLW. Flooding was more widespread during
Hurricane Floyd due to extremely heavy rainfall before and during the peak storm tide. Storm surge flooding of
5 to 7 feet occurred over central portions of the Chesapeake Bay inundating sections of Accomack county. Some
homes were flooded with 3 to 6 feet of water. The lowest sea level pressure recorded was 970 mb at Chesapeake
Light (CHLV2). Floyd will be remembered as an extremely wet hurricane for east-central Virginia. The presence
of a stalled frontal boundary provided the focus for extremely heavy rains. Rainfall amounts averaged 10 to 20
inches in s 50 to 75 mile swath centered over the headwaters of the Chowan River Basin in interior southeast
Virginia and northeast North Carolina extending into the middle peninsula. Numerous roads were washed out
due to flooding. Primary routes out of service Included US 460 near Wakefield, US 58 near Emporia and
Franklin, and Interstate 95 south of Petersburg to Emporia. M69VE
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Event Record Details

Event: Tropical Storm State: Virginia
Begin Date: 16 Sep 1999, 08:00:00 AM EST Map of Counties

Begin Location: Not Known Forecast Arlington l Alexandria /
End Date: 16 Sep 1999, 11:00:00 PM EST Zones Falls, Fairfax, King

affected: George, Prince William I
End Location: Not Known Manassas, Stafford

Magnitude: 0
Fatalities: 1

Injuries: 0
Property Damage: $ 220.0K

Crop Damage: $ 0.0

Description:
F61UT Hurricane Floyd made landfall just east of Cape Fear, North Carolina in the early morning hours of the
16th and moved north-northeast across extreme southeast Virginia to near Ocean City, Maryland by evening on
the 16th. Rainbands on the outer edge of the hurricane began to affect northern Virginia shortly after 8:00 AM
EDT on the 15th and continued to cross the area through afternoon on the 16th. The eye of Hurricane Floyd
passed east of the Chesapeake Bay between 9:00 AM and midnight on the 16th. Gusty winds of 30 to 50 MPH
blew north and east of a line from Spotsylvanla County to Frederick County between 11:00 AM and midnight on
the 16th. Hundreds of trees were downed from the combination of very heavy rain and strong winds. A total of 2
to 5 inches of rain fell in this area and 16,000 power outages were reported. Rainfall reports of over 3 inches
Included 5.97 inches In Spotsylvania, 4.57 inches at Washington National Airport, 4.55 inches in Annandale, 4.03
inches in Fairfax Station, 3.55 inches in Reston, 3.38 inches in Herndon, 3.36 inches in Great Falls and Chester
Gap, and 3.32 inches at Hogback Mountain. Peak wind gusts included 55 MPH at National Airport at 3:00 PM
EDT, 45 MPH in Herndon at 4:01 PM EDT, 43 MPH in Manassas at 4:09 PM EDT, 41 MPH in Alexandria at
3:55 PM EDT, 40 MPH in Chantilly at 3:47 PM EDT, and 39 MPH at Dulles Airport at 3:43 PM EDT. In
Spotsylvania County, several trees were downed and high water closed several roads in the eastern portion of the
county. King George County and Stafford County reported numerous downed trees and several roads closed by
high water. In Prince William County, 17 trees came down on roads and power lines, and two homes were
slightly damaged by fallen trees. In the Montclair area, 1000 residents lost power. Some secondary roads were
also flooded. A few trees were downed in the Manassas area. In Fairfax County, a 61 year old woman was killed
when a tree fell onto her car and crushed it on Fair Lakes Drive. ONe business was destroyed by fallen trees and
another in Falls Church was damaged. A 70 ft oak tree fell onto a home and tore a hole in the 2nd floor,
shattering windows and tearing off rain gutters. The tree also damaged a detached garage and a swingset. The
Mason Neck area saw several large trees downed, including a 100 ft poplar that put a hole through a bedroom of
a two story home. Mt. Vernon and Vienna also reported several downed trees, including one which damaged a
car. The county had to hire 16 tree trimuning contractors to clear downed trees that blocked roadways. Flooding
caused problems at 7 major intersections and on 20 secondary roads. Winds and rain combined to topple 130
trees In Arlington County and Alexandria. One tree damaged a home and 4500 power outages were reported. In
Loudoun County, a handful of trees were downed and a road was blocked near Mt. Weather. Siding was also
torn off the side of a few homes. Clarke County reported downed trees and power outages along the ridge at the
Loudoun County border. Trees were also downed on the top of Blue Mountain in the southern portion of the
county, knocking out power and phone service. In Warren County, a few trees and power lines were downed at
higher elevations. In Winchester, a home was damaged by a fallen tree and a few customers lost power.
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Event Record Details

Event: Hurricane State: Virginia
Begin Date: 17 Oct 1999,04:00:00 PM EST Map of Counties

Begin Location: Not Known Forecast Accomack, Chesapeake,
Zones Newport News, Norfolk /

End Date: 18 Oct 1999, 06:00:00 AM EST affected: Hampton/ Portsmouth,
End Location: Not Known Northampton, Suffolk,

Magnitude: 0 Virginia Beach, York /
Fatalities: 0 Poquoson

Injuries: 0
Property Damage: $ 45.0K

Crop Damage: $ 0.0

Description:
Hurricane Irene was an intensifying Category 1 hurricane at the time of closest approach to the Wakefield
county warning area during the overnight hours of Monday October 18th. Irene was the third tropical system of
the 1999 hurricane season to affect the Wakefield county warning area, and brought another round of very
heavy rain into southeast Virginia. The very heavy rainfall, locally up to 8 to 12 inches, resulted in widespread
street flooding In the urbanized Hampton Roads area. The highest sustained wind speed recorded was 36 mph at
the Oceana Naval Air Station (NTU). Other sustained wind speeds were 27 mph at Wallops Island (WAL), and
24 mph at the Norfolk International Airport (ORF). The highest gusts recorded were 48 mph at the Oceana
Naval Air Station, 40 mph at the Norfolk International Airport, and 39 mph at Wallops Island. The tidal
departure at Sewells Point was less than a foot above normal. The lowest sea level pressure recorded was 996.6
mb at the Oceana Naval Air Station (NTU).
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HOME ARCHIVES FORECASTS IMAGERY ABOUT TPC RECONNAISSANCE

L .

U.S. Mainland Hurricane Strikes by State, 1900-1996

Hurricane direct hits on the mainland U.S. coastline and for individual states 1900-
1996 by Saffir/Simpson category.

AREA ateg Number| ALL AJOR
3mm 4ue 12,4s || 3,4,5

|U.S. (Texas to Maine)837[[E] 158 [| 4]

Texas 36 15

l (North) WWWWSI~] 17 || 7I
i (Central) WWW[ i. 6 ] Z 2
l (South) [EiIl1iI 13 ||i6 |

Louisiana IS][S]l] 25 || 12

iNississippi Im5[1[Tl58 61 6
jAlabama IWW[II 10

IFlorida 1 1 7[I II 57 24

| (Northwest) [[] I[ 24 [Z7]
l (Northeast)

I (Southwest) j7~jj3 18 9

l (Southeast) |[SIJ 1 26 11

|Georgia. 7::3DP- 5 || O |

|South Carolina [23WWW[~] 14 [| 4

INorth Carolina LLOFJ 10 I] 1

|Virginia lI 4il ||o1
IMaryland 01k2 EE EE I°
|Delaware [ S o || o |

|New Jersey IEII E 1 ||
|New York EJF-T ol 9 5

lConnecticut-- E[EU0i1 8 |3
|Rhode Island [3 5* |tn
Massachusetts 2]i 6 12Z]
|New Hampshire [I[E][I ME~iL]Lo]
|Maine EziS 5o B |

Notes: * - Indicates all hurricanes in this group were moving faster than 30 mph.
State totals will not necessarily equal U.S. totals, and Texas or Florida totals will
not necessarily equal sum of sectional totals.
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Major hurricane direct hits on the mainland U.S. coastline and for
individual states 1900-1996 by month.

AREA ue JlyAugust SeptemberlOtober[I

|U.S. (Texas to Maine)|FA [S 15 36 || 8 |

|Texas I22 7 | |5 1
(North) imFl3WLE 2 ZE]° ]

(Central) ILW°LlZZ I
(South) IWWW3 |3 | W

ILouisiana IiIL 1 1
Mississippi lEEI 1L11 4i1I 0 6

|Alabama f l 0 Tl 0 | °
|Florida 24l2 | 5 | 6 |z

(Northwest) II ° II 5 1 ii
(Northeast) I0i1[ °I|| °0|| °L|
(Southwest) l 1L~i 1 || S || 3
(Southeast) II|I:ThLII2I|i7 | 2

Georgia II O || I | O ||Oi
|South Carolina II ol 0 ||] 3 || 1 ] f
North Carolina iIil2LiiIIiILI'

1Virginia1011 IY1l | Ii
Maryland WL2r I || ] ||
|Delaware E | °|°
INew Jersey
INew York IWWDI|4 |0|WW
Connecticut IE[-o ]L 1||
|Rhode Island I[F 1 l 2Y || 0 |
JMassachusetts I°W W W W W
|New Hampshire IW flL0 ||]0 ||L° |
|Maine I7 °F 1 o11° C

I - -

Notes: State totals will not necessarily equal U.S. totals, and Texas or Florida
totals will not necessarily equal sum of sectional totals.

This is taken from The Deadliest, Costliest, and Most Intense United States
hurricanes of this century (and other frequently requested hurricane facts) [NOAA
Technical Memorandum NWS TPC-1] updated in February, 1997.

Brian Maher
Jack Beven

Last updated July 20, 1999
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NOAA Technical Memorandum NWS TPC-1

THE DEADLIEST, COSTLIEST, AND MOST INTENSE
UNITED STATES HURRICANES FROM 1900 TO 2000
(AND OTHER FREQUENTLY REQUESTED HURRICANE FACTS)

by
Jerry D. Jarrell(retired), Max Mayfield, and Edward N. Rappaport

NOAAINWS/ Tropical Prediction Center
Miami, Florida

Christopher W. Landsea
NOAA/AOMLurricane Research Division

Miami, Florida

Updated October 2001

PREFACE

This version of the Deadliest, Costliest, and Most Intense United States Hurricanes from 1900 to 2000 extends the work of
Hebert et al. (1997) through the 2000 season. Its also includes an estimate of the monetary loss that historical hurricanes
could exact on the current property-at-risk in the same location. Chris Landsea, of the NOAA Hurricane Research Division of
the Atlantic Oceanographic and Meteorological Laboratory, has joined as a co-author to add this section. Ed Rappaport has
also joined this effort, while Paul Hebert, in his retirement from NOAA, no longer contributes to this report. Information for
Hawaii, Puerto Rico and the Virgin Islands, given in Table 14, was provided by Hans Rosendal and Raphael Mojica of the
Weather Service Forecast Offices in Honolulu and San Juan, respectively.

This update was begun under the leadership of Jerry Jarrell until his retirement in early 2000. He continued to participate in
retirement.

During 1995, the National Meteorological Center, which included the National Hurricane Center, was re-organized into the
National Centers for Environmental Prediction (NCEP). Under NCEP, the National Hurricane Center became the Tropical
Prediction Center (TPC), a name which more accurately reflects the broad scope of its responsibilities, and more formally
publicizes that the majority of its operational products were for tropical weather events exclusive of hurricanes. The name
"National Hurricane Center" was retained to apply to the hurricane operations desk at TPC. We will follow the convention
where "NHC" refers to the previous National Hurricane Center, "TPC" refers to the current center and "TPC/NHC" refers to
the hurricane operations desk of TPC.

ABSTRACT

This technical memorandum lists the thirty deadliest and costliest hurricanes in the United States from 1900-2000. The
compilation ranks damage, as expressed by monetary losses, in three ways: 1) contemporary estimates; 2) contemporary
estimates adjusted by inflation to 2000 dollars; and 3) contemporary estimates adjusted for inflation and the growth of
population and personal wealth [Pielke and Landsea, 1998]. In addition, the most intense (i.e., majorl ) hurricanes to make
landfall in the United States during the period 1900-2000 are listed. Some additional statistics on United States hurricanes of
this and previous centuries, and tropical cyclones in general, are also presented.

1. INTRODUCTION

The staff of the Tropical Prediction Center receives numerous requests for statistical information on deaths and damages,
incurred during hurricanes affecting the United States. Information about the intensity of these hurricanes is also frequently
of interest. Estimates of these measures vary in the literature. Our hope is to present the best compilation of currently
available estimates. In some instances, data in our lists represent revised estimates based on more complete information
received following earlier publications including previous versions of this technical memorandum.
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There are other frequently asked questions about hurricanes, such as: What is the average number of hurricanes per year?
What year(s) had the most and least hurricanes? What hurricane had the longest life? On what date did the earliest and latest
hurricane occur? What was the most intense Atlantic hurricane? What was the largest number of hurricanes in existence on
the same day? When was the last time a major hurricane or any hurricane hit a given community directly2? Answers to these
and several other questions are provided in Section 3.

1 A major hurricane is a category 3, 4, or 5 hurricane on the Saffir/Simpson Hurricane Scale (see Tabkle1), and is comparable
to a Great Hurricane in some other publications.

2 A direct hit means experiencing the core of strong winds and high tides of a hurricane.

2. BACKGROUND AND DEFINITIONS

Many of the statisticslin this publication depend directly on the criteria used in preparing another study, 'Hurricane
Experience Levels of Coastal County Populations-Texas to Maine" [(Jarrell et al. (1992)]. The primary purpose of that study
was to demonstrate, county by county, the low hurricane experience level of a large majority of the population. Statistics
show that the largest loss of life and, for the most part, property occur in locations experiencing the core of a category 3 or
stronger hurricane.

The Saffir/Simpson category is defined by pressure, wind, and storm surge. In nature, however, there is not a one-to-one
relationship between these elements. Therefore, in practice, the TPC uses the maximum wind speed to establish the category.
Operationally, however, the central pressure is often used to make a first estimate of the wind. Thereafter, available surface
wind reports, aircraft reconnaissance flight-level winds (from which surface wind speed can be estimated), and
dropwindsonde data are used to anchor the wind estimate. In post-storm analysis, the central pressure ranges of hurricanes on
the Saffir/Simpson Hurricane Scale will usually agree fairly well with the wind ranges in that category. On the other hand,
the storm surge is strongly dependent on the slope of the continental shelf (shoaling factor). This can change the height of the
surge by a factor of two for a given central pressure and/or maximum wind.

Heavy rainfall associated with a hurricane is not one of the criteria for categorizing.

The process of assigning a category number to a hurricane is subjective, as is TPC's estimate of a cyclone's impact. It is made
on a county by county basis. In this study, we applied the criteria for direct hit and indirect hit described in the work by
Jarrell et al. (1992):

Direct Hit - Using "R" as the radius of maximum winds in a hurricane (the distance in miles from the storm's
center to the circle of maximum winds around the center), all or parts of counties falling within approximately
2R to the right and R to the left of a storm's landfall point were usually considered to have received a direct hit
(this assumes an observer at sea looking toward the shore.) If there was no landfall, the closest point of
approach was used in place of the landfall point). On average, this direct hit zone extended about 50 miles
along the coastline (R 15 miles). Of course, some hurricanes were smaller than this and some, particularly at
higher latitudes, were much larger. Cases were judged individually, and many borderline situations had to be
resolved.

Indirect Hit - In general, areas on either side of the direct hit zone which received wind gusts of hurricane
force and/or tides of at least 4 to 5 feet above normal were considered to have had an indirect hit. The
evaluation subjectively incorporated a hurricane's strength and size, and the configuration of county coastlines.

The authors acknowledge that there are limitations to this technique. For example, the effect of an indirect hit by a large
category 4 hurricane can be greater than that by a direct hit from a small category I hurricane.

Neumann et al. (1999) gives the variation in tropical cyclone frequency along the United States coastline for all tropical
storms and hurricanes, hurricanes only, and major hurricanes (category 3 or greater). In that study, counts were made of the
number of tropical cyclones or hurricanes whose center passed within 75 nautical miles of the coastal location. This counting
method thus includes near-misses, as well as direct and indirect hits as defined above.
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Statistics on tropical storm and hurricane activity in the North Atlantic Ocean (which includes the Gulf of Mexico and the
Caribbean Sea) can be found in Neumann et al. (1999). A stratification of hurricanes by category which have affected coastal
counties of the Gulf of Mexico and North Atlantic Ocean can be found in Jarrell et al. (1992). Additional information about
the impact of hurricanes can be found in annual hurricane season articles in Monthly Weather Review and Storm Data.

3. DISCUSSION
Part I

The remainder of this memorandum provides answers to some of the most frequently asked questions about the
characteristics and impacts of the tropical cyclones to affect the United States from 1900-2000.

1. What have been the deadliest hurricanes in the United States?
Table 2 lists the 30 deadliest tropical cyclones to strike the U.S. mainland 1900-2000. Three hurricanes prior to 1900,
a tropical storm which affected southern California in 1939 and the deadliest Puerto Rico and Virgin Islands
hurricanes are listed as an addendum.

2. What have been the costliest hurricanes in the United States?
Table 3 lists the 30 costliest tropical cyclones (includes 5 tropical storms) to strike the U.S. mainland 1900-2000.
Figures are not adjusted for inflation. Table 3a re-orders some of these plus several other hurricanes after adjusting to
2000 dollars3. Hawaiian, eastern Pacific, Puerto Rican and Virgin Island tropical cyclones are listed as addenda to
Tables 3 and 3a. Table 3A also lists the thirty costliest hurricanes 1900-2000 assuming that a hurricane having the
same track, size and intensity as noted in the historical record would strike the area with today's population and
property-at-risk (see Pielke and Landsea 1998.)

3. What have been the most Intense hurricanes to strike the United States?
Table 4 lists the 65 major hurricanes which have struck the U.S. mainland 1900-2000. Hurricanes are ranked by
estimated central pressure at time of landfall. Hawaiian, Puerto Rican and Virgin Island hurricanes are listed as an
addenda to Table 4. Many of the island hurricanes are close passes, as opposed to landfalls as defined above.

A look at the lists of deadliest and costliest hurricanes 1900-2000 reveals several striking facts: (1) Ten of the twelve
deadliest hurricanes were the equivalent of a category 4 or higher. (2) Large death totals were primarily a result of the 15 to
20 feet or greater rise of the ocean (storm surge) associated with many of these major hurricanes. All but six of the thirty
deadliest hurricanes were major hurricanes. Four of those six were the inland flood-producing hurricanes Agnes, Diane and
Floyd and tropical storm Alberto. (3) A large portion of the damage in two of the eight costliest tropical cyclones (Table 3)
resulted from inland flooding caused by torrential rain. (4) Half of the deadliest hurricanes were category four or higher, but
only one-sixth of the costliest hurricanes (Table 3) met this criterion. (5) Only one of the deadliest hurricanes occurred during
the past twenty five years in contrast to two-thirds of the costliest hurricanes (this drops to two-fifths after adjustment for
inflation and to one quarter after adjustment for inflation, population, and personal wealth).

Addenda to Tables 2, 3 and 4 include some noteworthy storms from before 1900, from the U.S. West coast and the Hawaiian
islands, as well as in the U. S. Caribbean islands. The rank represents the position they would occupy if included in the main
table.

Table 4a summarizes the direct hits on the U.S. mainland since 1900.

The data indicate that an average of 2 major hurricanes every 3 years made landfall somewhere along the U.S. Gulf or
Atlantic coast. (When all categories were combined, about 5 hurricanes made landfall every 3 years.)

One of the greatest concerns of the National Weather Service's (NWS) hurricane preparedness officials is that the statistics in
table 2 will mislead people into thinking that no more large loss of life will occur in a hurricane because of our advanced
technology. Max Mayfield, spokesman for the NWS hurricane warning service and Director of TPC, as well
as former NHC Directors, have repeatedly emphasized the great danger of a catastrophic loss of life in a future hurricane if
proper preparedness plans for vulnerable areas are not formulated, maintained and executed.

The study by Jarrell et al. (1992) used 1990 census data to estimate that 85% of U.S. coastal residents from Texas to Maine
had never experienced a direct hit by a major hurricane. Many of those 45 million residents had moved to coastal sections
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during the past twenty-five years. Even the landfalls of Andrew, Hugo, Opal, Fran and Bret have not lessened an ever
growing concern brought by the continued increase in coastal populations.

Table 5, which lists hurricanes by decades since 1900, shows that during the twenty year period 1960-1979 both the number
and intensity of landfalling U.S. hurricanes decreased sharply! Based on 1900-1959 statistics, the expected number of
hurricanes and major hurricanes during the period 1960-1979 was 36 and 15, respectively. But, in fact, only 27 (or 75%) of
the expected number of hurricanes struck the U.S. with only 10 major hurricanes or 67% of that expected number. The
decade of the eighties showed little change to this trend. Even the decade of the nineties, showed below average landfall
frequencies. It could be noted that of the most recent four decades, only the 70's and 90's were significantly below normal.

On the average, a category 4 or stronger hurricane strikes the United States once every 6 years. Even though two category 4
hurricanes struck within three years, (Hugo in 1989 and Andrew in 1992), they represent the only category 4 hurricanes since
1969. Fewer hurricanes in a year do not necessarily mean a lesser threat of disaster, however. The 1919 hurricane, which is
both the third deadliest and fourth most intense to strike the United States beginning 1900, occurred in a year which had a
total of only three storms/hurricanes. Records for the most intense U.S. hurricane in 1935, and the costliest, Andrew in 1992,
occurred in years which had only six tropical storms or hurricanes.

A large death toll in a U.S. hurricane is still possible. The decreased death totals in recent years may be as much a result of
lack of major hurricanes striking the most vulnerable areas as they are of any fail-proof forecasting, warning, and observing
systems.

Continued coastal growth and inflation will almost certainly result in every future major landfalling hurricane (and even
weaker hurricanes and tropical storms) replacing one of the current costliest hurricanes.

If warnings are heeded and preparedness plans developed, the death toll can be reduced. In the absence of a change of
attitude or laws restricting building near the ocean, however, large property losses are inevitable.

Part 11

This section answers some frequently asked questions about tropical storm and hurricane activity.

1. What is the average number of hurricanes per year ?

Table gives the average number of tropical cyclones which reached storm strength and hurricane strength during
selected time periods. A total of ten tropical cyclones reaching storm strength with six of these becoming hurricanes
appears to be the best averages to use based on the past 10 to 50 year time periods when adequate observing systems
were in place.

2. What year(s) have had the most and least hurricanes ? Table 7 shows the years of maximum and minimum
tropical cyclone and hurricane activity for the Atlantic hurricane basin. The only years afterl900 when a hurricane
failed to strike the U.S. mainland were 1902, 1905, 1907, 1914, 1922, 1927, 1930, 1931, 1937, 1951, 1958, 1962,
1973, 1978, 1981, 1982, 1990 ,1994 and 2000.
Note that only twice has the U.S. mainland gone as long as two years without a hurricane. The most hurricanes to
strike in one year were six in 1916 and 1985. There were five in 1933, and four in 1906, 1909, and 1964. Three
hurricanes struck the U.S. in one year a total of sixteen times. Ten of these sixteen times occurred during the sixteen
years from 1944 to 1959!

3. When did the earliest and latest hurricanes occur ? The hurricane season is defined as June I through November
30. An early hurricane can be defined as occurring in the three months prior to the start of the season, and a late
hurricane can be defined as occurring in the three months after the season. With these criteria the earliest observed
hurricane in the Atlantic was on March 7, 1908, while the latest observed hurricane was on December 31, 1954, the
second "Alice" of that year which persisted as a hurricane until January 5, 1955. The earliest hurricane to strike the
United States since 1900 was Alma which struck northwest Florida on June 9, 1966. The latest hurricane to strike the
United States was late on November 30, 1925 near Tampa, Florida.

4. What were the longest-lived and shortest-lived hurricanes? Ginger in 1971 holds the record for most days as a
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hurricane (20) and tropical cyclone (28) (includes depression stage). Many tropical cyclones remained at hurricane
intensity for 12 hours or less.

5. (5) What were the strongest and weakest hurricanes? In terms of central pressure (and probably winds), the
strongest observed hurricane in the Atlantic basin was Gilbert in 1988 with a pressure of 888 millibars in the
northwest Caribbean. The 1935 Labor Day hurricane in the Florida Keys, with a pressure of 892 millibars, was the
most intense hurricane to strike the United States. Numerous hurricanes have reached only the minimum wind speed
near 74 miles per hour and several have struck the United States.

6. How many hurricanes have there been in each month? Table 8, adapted from Neumann et al. (1999), shows the
total and average number of tropical cyclones, and those which became hurricanes, by month, for the period 1944-
2000. It also shows the monthly total and average number of hurricanes to strike the United States since 1900
(updated from Hebert et al., 1997).

7. What was the largest number of hurricanes in the Atlantic Ocean at the same time? According to information on
the current version of the master data file of Neumann et al. (1999), until September 25, 1998 there had not been four
hurricanes in the North Atlantic at the same time in over 100 years. Hurricanes Georges, Ivan, Jeanne and Karl
persisted into September 27th, 1998 as hurricanes. One hundred five years earlier, on August 22, 1893 four hurricanes
co-existed, one of them killing an estimated 1,000-2,000 people in Georgia-South Carolina. On September 11, 1961,
three hurricanes and possibly a fourth occurred simultaneously. The only other years after 1900 with three hurricanes
on the map at the same time were 1950 and 1967. In 1971 from September 10 to 12, there were five tropical cyclones
at the same time; however, while most of these ultimately achieved hurricane intensity, there were never more than
two hurricanes at any one time.

8. How many direct hits by hurricanes of various categories have affected each state? Tlkk 9, updated from Hebert
et al. (1997), shows the number of hurricanes affecting (direct hits) the United States and individual states. The table
shows that, on the average, close to five hurricanes every three years (1.63 per year) strike the United States, while
two major hurricanes cross the U.S. coast every three years (0.64 per year). Other noteworthy facts, updated from
Hebert et al. (1997), are:

1. Thirty-six percent of all U.S. hurricanes hit Florida;
2. Seventy-six percent of category 4 or higher hurricanes have hit either Florida or Texas;
3. Approximately half the hurricanes to strike the middle Gulf coast, southern Florida and New York were major

hurricanes.

9. When are the major hurricanes likely to strike given areas ? Table 1 Qshows the incidence of major hurricanes by
months for the U.S. mainland and individual states. For the United States, September has had more major hurricanes
than all other months combined. However, four of the most devastating hurricanes did not occur in September-
Andrew (August 1992), Camille (August 1969), Audrey (June 1957), and Hazel (October 1954). Only in Texas and
Louisiana are major hurricanes in August and September almost an equal threat. Most major October hurricanes occur
in southern Florida.

10. How long has It been since a hurricane or a major hurricane hit a givencommunity? A chronological list of all
hurricanes to strike the United States 1900 through 1990 including month, states affected by category, and minimum
sea level pressure at landfall can be found in Jarrell et al. (1992). Table I I extends that listing through 2000. Table 12
summarizes the occurrence of the last major hurricane or of any hurricane to directly hit the more populated coastal
communities from Brownsville, Texas to Eastport, Maine. In addition, if a hurricane indirectly affected a community
after the last direct hit, it is listed in the last column of the table. In order to obtain the same type of information listed
in Table 12 for the remaining coastal communities, the reader is again referred to Jarrell et al. (1992).

There many illustrative examples of the uncertainty of when a hurricane might strike a given locality. After a period
of nearly 70 years without a direct hit, Pensacola, Florida was hit directly by hurricane Erin and indirectly by major
hurricane Opal during a two month period in 1995.

Miami, which expects a major hurricane every nine years, on average, was struck by a major hurricane in 1992 for the
first time since 1950. Tampa hasnt experienced a major hurricane since 1921 years. Many locations along the Gulf
and Atlantic coasts have not experienced a major hurricane during the period 1900-2000 (see Table 12).

11. What is the total United States damage (before and after adjustment for inflation) and death toll for each year
since 1900? Table 13 summarizes this information. Table 13a ranks the top 30 years by deaths, by unadjusted damage
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and by adjusted damage. In most years the death and damage totals are the result of a single, major hurricane. Gentry
(1966) gives damages adjusted to 1957-59 costs as a base for the period 1915-1965. For the most part, death and
damage totals for the period 1915-1965 were taken from Gentry's paper, and for the remaining years from the
Monthly Weather Review. Adjusted damages were converted to 2000 dollars by the factors used in Table 3a.

12. Are there hurricane cycles ? Choose decade:
(1901-1910), (1911-1920), (1921-1930), (1931-1940), (1941-1950), (1951-1960), (1961-1970), (1971-1980), (1981-
1990), (1991-2000)
Figures I through 10 show the landfalling portion of the tracks of major hurricanes that have struck the United States
1901-1999 (there were no major hurricane strikes on the United States in 2000). The reader might note the tendency
for the major hurricane landfalls to cluster in certain areas during certain decades. Another interesting point is the
tendency for this clustering to occur in the latter half of individual decades in one area and in the first half of
individual decades in another area. During the very active period of the thirties this clustering is not apparent.

A comparison of twenty-year periods beginning in 1901 indicates that the major hurricanes tended to be in the
western Gulf Coast states at the beginning of the 20th century, shifting to the eastern Gulf Coast states and Florida
during the next twenty years, then to Florida and the Atlantic Coast states during the forties and fifties, and back to
the western Gulf Coast states in the sixties and seventies.

13. What are the death and damage statistics for Hawaii, Puerto Rico and the US. Virgin Islands? Table4 lists
some of the deadliest, costliest and most intense tropical cyclones to affect the islands. The Saffir/Simpson hurricane
scale and the empirical Atlantic wind pressure relationship do not strictly apply in the Hawaiian area, and thus,
hurricanes are not readily comparable to those of the Atlantic basin. In both island areas, some minimum pressure
values appear inconsistent with the given wind values. This is largely attributable to the given minimum and
maximum winds not necessarily being the extremes in the hurricane.

SUMMARY

In virtually every coastal city of any size from Texas to Maine, the present Tropical Prediction Center Director, Max
Mayfield, or former National Hurricane Center Directors, have stated that the United States is building toward its next
hurricane disaster. The population growth and low hurricane experience levels indicated in Hebert et al. (1984), together with
updated statistics presented by Jarrell et al. ( 1992), form the basis for their statements. The areas along the United States
Gulf and Atlantic coasts where most of this country's hurricane related fatalities have occurred are also now experiencing the
country's most significant growth in population. This situation, in combination with continued building along the coast, will
lead to serious problems for many areas in hurricanes. Because it is likely that people will always be attracted to live along
the shoreline, a solution to the problem lies in education, preparedness and mitigation.

The message to coastal residents is: Become familiar with what hurricanes can do, and when a hurricane threatens your area,
increase your chances of survival by moving away from the water until the hurricane has passed! Unless this message is
clearly understood by coastal residents through a thorough and continuing preparedness effort, disastrous loss of life is
inevitable in the future.

Acknowledgments: Paul Hebert, J.G. Taylor and R.A. Case, co-authors of previous version of this paper, are recognized for
their enduring contributions to this work. Joan David drafted the figures.
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Table 1. Saffir/Slarson, Hurricane Scale [Sin-Oson, R. H. (1974)1.

Scale Number
(Cateaorv

Central
Pressure

(Millibarsl (Inches)
Wnds
(Nbh)

Surge
(Feet) Damaae

1

2

3

4

5-

>979

965-978

g945-964

920-944

< 920

>28.91

28.50-28.91

27.91-28.47

27.17-27.88

< 27.17

74-95

96-110

111-130

131-155

> 155

4to5

6to8

9 to 12

13 to 18

>18

Minimal

Moderate

Extensive

Extreme

Catastrophic
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The Most Intense Hurricanes in the United States 1900-2000

Click here to return to the full report.

Table 4: The most intense mainland United States hurricanes, 1900-2000 (includes only major hurricanes at
their most intense landfall). Addendum for Hawaii, Puerto Rico, and U.S. Virgin Islands.

Rank Hurricane Year Category Minimum Minimum
RankHurricaneYear_(at landfall) Pressure (mb) Pressure (in)

I Unnamed (FL Keys) 1935 5 892 26.35

2 Camille (MS, SE LA, VA) 1969 5 909 26.84

3 Andrew (SE FL, SE LA) 1992 a922 27.23

4 Unnamed (FL Keys, S TX) 1919 4 927 27.37

5 Unnamed (Lake Okeechobee FL) 1928 4 929 27.43

6 Donna (FL, Eastern U.S.) 1960 4 930 27.46

7 Unnamed (Galveston TX) 1900 4 931 27.49

7 Unnamed (Grand Isle LA) 1909 4 931 27.49

7 Unnamed (New Orleans LA) 1915 4 931 27.49

7 Carla (N & Cent. TX) 1961 4 931 27.49

11 Hugo (SC) 1989 4 934 27.58

12 Unnamed (Miami FL, MS, AL, Pensacola FL) 1926 4 935 27.61

13 Hazel (SC, NC) 1954 4b 938 27.70

14 Unnamed (SE FL, SE LA, MS) 1947 4 940 27.76

15 Unnamed (N TX) 1932 4 941 27.79

16 Gloria (Eastern U.S.) 1985 3bc 942 27.82

16 Opal (NW FL, AL) 1995 3c 942 27.82

18 Audrey (SW LA, N TX) 1957 4d 945 27.91

18 Unnamed (Galveston TX) 1915 4d945 27.91

18 Celia (S TX) 1970 3 945 27.91

18 Allen (S TX) 1980 3 945 27.91

22 Unnamed (New England) 1938 3b 946 27.94

22 Frederic (AL, MS) 1979 3 946 27.94

24 Unnamed (NE U.S.) 1944 3b 947 27.97

24 Unnamed (SC, NC) 1906 3 947 27.97

26 Betsy (SE FL, SE LA) 1965 3 948 27.99

26 Unnamed (SE FL, NW FL) 1929 3 948 27.99

26 Unnamed (SE FL) 1933 3 948 27.99

26 Unnamed (S TX) 1916 3 948 27.99

26 Unnamed (MS, AL) 1916 3 948 27.99

31 Diane (NC) 1955 3 e 949 28.02

31 Unnamed (S TX) 1933 3 949 28.02

33 Beulah (S TX) 1967 3 950 28.05

33 Hilda (Central LA) 1964 3 950 28.05

33 Gracie (SC) 1959 3 950 28.05
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33 Unnamed (Central TX) 1942 3 950 28.05

37 Unnamed (SE FL) 1945 3 951 28.08

37 Bret(S TX) 1999 3 951 28.08

39 Unnamed (Tampa Bay FL) 1921 3 952 28.11

39 Carmen (Central LA) 1974 3 952 28.11

41 Edna (New England) 1954 3 b 954 28.17

41 Unnamed (SE FL) 1949 3 954 28.17

41 Fran (NC) 1996 3 954 28.17

44 Eloise (NW FL) 1975 3 955 28.20

44 King (SE FL) 1950 3 955 28.20

44 Unnamed (Central LA) 1926 3 955 28.20

44 Unnamed (SW LA) 1918 3 955 28.20

44 Unnamed (SW FL) 1910 3 955 28.20

49 Unnamed (NC) 1933 3 957 28.26

49 Unnamed (FL Keys) 1909 3 957 28.26

51 Easy (NW FL) 1950 3 958 28.29

51 Unnamed (N TX) 1941 3 958 28.29

51 Unnamed (NW FL) 1917 3 958 28.29

51 Unnamed (N TX) 1909 3 958 28.29

51 Unnamed (MS, AL) 1906 3 958 28.29

56 Elena (MS, AL, NW FL) 1985 3 959 28.32

57 Carol (NE U.S.) 1954 3 960 28.35

57 lone (NC) 1955 3 960 28.35

57 Emily (NC) 1993 3 960 28.35

60 Alicia (NTX) 1983 3 962 28.41

60 Connie (NC, VA) 1955 3 962 28.41

60 Unnamed (SW FL, NE FL) 1944 3 962 28.41

60 Unnamed (Central LA) 1934 3 962 28.41

64 Unnamed (SW FL, NE FL) 1948 3 963 28.44

65 Unnamed (NW FL) 1936 3 964 28.47

Addendum (rank is independent of other events in group)

4 David (S of PR) 1979 4 924 27.29

7 Unnamed (San Felipe PR) 1928 4 931 27.49

[4 Hugo (USVI, PR) 1989 4 940 27.76

33 Iniki (Kauali HI) 1992 Unknown 950 27.91

43 Dot (Kauai HI) 1959 Unknown 955 28.11

50 Donna (St. Thomas, PR) 1960 4 958 28.29

64 Iwa (Kauai HI) 1982 Unknown 964 28.47

65 Georges (USVI, PR) 1998 3 968 28.59

Notes

a Reclassified as Category 5 in 2002
b Moving more than 30 miles an hour
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c Highest category justified by winds
d Classified Cat. 4 because of estimated winds
' Cape Fear, North Carolina, area only; was a Category 2 at final landfall

y
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Table 9. Hurricane direct hits on the mainland U.S. coastline and for individual states
1900-2000 by Salfir/Simpson category. Updated from Hebert et al. (1997).

CATEGORY NUMBER
AREA 1 2 3 4

MAJOR
ALL HURRICANES

5

U.S. (Texas to Maine)

Texas
(North)
(Central)
(South)

Louisiana
Mississippi
Alabam a
Florida

(Northwest)
(Northeast)
(Southwest)
(Southeast)

Georgia
South Carolina
North Carolina
Virginia
Maryland
Delaware
New Jersey
New York
Connecticut
Rhode Island
Massachusetts
New Hampshire
Maine

61 39 48 1S 2 165

12
7
2
3
9

5
19
10
2
7
6
1
S

10
2
0
0
1*
3
2
0
2
1&
5A

9
3
2
4
5
2
2

17
8
7
3

11
4
4
6
1

0
0
1*

3 *
2*
2
1
0

10 6 0 37
3 4 0 17
1 1 0 6
B 1 0 14
8 3 1 26
5 0 1 9
5 0 0 12

17 6 1 60
7 0 0 25
O 0 0 9
6 2 1 19
7 4 0 28
0 0 0 5
2 2 0 14

10 1* 0 27
1 0 0 4
0 0 0 1 *
0 0 0 0
0 0 0 1
5* 0 0 9
3 0 0 8
3' 0 0 5-
2' 0 0 6
0 0 0 2
0 0 0 5

65

16
7
2
7

12
6
5

24
7
0
9

tl
0
4

11
1*
0
0
0
5 *
.3*
3 *

0
0

Notes:
. Indicates all hurricanes in this group were moving faster than 30 mph.

State totals will not equal U.S. totals, and Texas or Florida totals will
not necessarily equal sum of sectional totals.

http://www.aoml .noaa.govlhrdALandsea/deadly/Table9.htm 12/01/2003
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Table 10. Incidence of major hurricane direct hits on the U.S. mainland and
Individual states, 1900-2000, by Saffir/Sfmpson category, Updated from

Hebert et al. (1997).

AREA JUNE JULY AUG. SEPT. OCT. ALL

U.S. (Texas to Maine)

Texas
(North)
(Central)
(South)

Louisiana
Mississippi
Alabama
Florida

(Northwest)
(Northeast)
(Southwest)
(Southeast)

Georgia
South Carolina
North Carolina
Virginia
Maryland
Delaware
New Jersey
New York
Connecticut
Rhode Island
Massachusetts
New Hampshire
Maine

2 3 16 36

1 1 8 6
1 1 3 2

1 1
4 3

2 4 5
1 1 4

8 65

16
7
2
7

1 12
6

1

1

4 5
2 15 6 24

5 1 7
0

1 5 3 9
2 7 2 11

0
3 1 4

2 8 1 11
1 1

0
0
0

1 4 5
1 2 3
1 2 3

2 2
0
0

Note: State totals do not equal U.S. totals and Texas or Florida
totals do not necessarily equal the sum of sectional entries.

http://www.aoml.noaa.govlhrd/Landsea/deadly/TablelO.htm 12/01/2003
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Table 11. Chronological list of all hurricanes which affected the U.S. 1991-2000, including
category by state. This is a continuation of a comparable table covering the years 1900-

1990 given in Jarrell et al. (1992).

States Affected &
Month Category by States

Highest
Category

U.S.

Minimum
Sea Level
Pressure

(Mb.)Year Name
1991
1992
1993
1995
1995
1996
1996
1997
1998
1998
1998
1999
1999
1999

Aug.
Aug.
Aug.
Aug.
Oct.
July
Sept.
July
Aug.
Sept.
Sept.
Aug.
Sep.
Oct.

NY, MA, RI 2
FL(SE) 4, (SW) 3, LA 3
NC3
FL(SE) 1, (NW) 2
FL(NW) 3
NC2
NC3
LA AL 1
NC2
FL(NW) 1
FL(SW), (Keys), MS 2
TX (S) 3
NC2
FL (SW, SE), NC 1

2
4
3
2
3
2
3
1
2
1
2
3
2
1

964
922
960
973
942
974
954
984
964
987
964
951
956
987

BO
ANDREW

- EMILY
ERIN
OPAL
BERTHA
FR4N
DANNY
BONNIE
EARL
GEORGES
BREJ
FLOYD
IRENE

cd [

http://www.aoml.noaa.gov/hrd/Landsea/deadlyTfable Il.htm 12/01/2003
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Table 12. Last decd or Indirect hit by any hurricane of a mawr hunricane ot certain poplaled 00a8sl communities. Category In paren'heslS. Updaled from Jamen ete,. (1992).

_Oad HMim
State Clew Last Maw
Texas - Srownsville

Ce"n ChsiI
Pfft Aransi
Matagorda
FreepoMt
Galvegirm
Houston
Oeamnt

Lo Cmeon
torga Cil

HOpntaNew Orlens
Missipw Bay S tOU%

Alaba Mo
Florida Pensacola

Panama Ciy
Apabdclil
Homnosrse
St. Pete g
Tampa
Sarasota
Fort "yr

Key West
Mim
Fort Laul dda

1980(3)
1970(3)
tsrot3)
1"1(4)
1983()
19M(3)
1641(3)
'190
1957(4)
1992(3)
119743)
1965(31
11915()
1915(3)
1985(1)
1985(3)
192(3)
199"p3)
195(3)
1903)
1921(3)
1921(3)
1944(3)
1903)
1980(4)
119,83)
1994)
1950(3)

h 1949(3)
1949"3)
1933o3)
'1900

Ceo
Coa
CW"

C mena

Eart,

Elena

Ailda

Elena

Opal
Ebne
609

Lst Any I
180(3) Alen
1971(1) Fern
1971(t) Fem
1071(1) Fem

983(3) A"la
19891) Jeff
1969(1) Jerr
1986(1) Bonnb
1981) Doanny
1992(3) Adrew.
1989(1) ,krn
1965(3) ty
1985(3I) Eeno
1998(2) Geo
1998(2) Geo
196(2) Geo s
199(1) Erh

1995(3) Opal
1985(2) Kate
100682) Gledys
1946(l)
t946(1)
1946()
1960(3) Dona
194t2) libel

1 999(1)ber

1999(1lrln
1979(2) Davo
1979(2) DorM
19951 1) Edn

Indoet Hlls
Last any I

1980(3) AlMen
1980(3) Afen
1983(3) AlIA

198lo1) Juan

1992(3) Andrew
199(5) Camile

1995(3) Opal

1995(3) Opal

196S2) Gladys
1965(2) Gladys
19M2) Aima
198(2) Anma
19923) Andrew

1992(4) Andrew

Flor~d coas '1900
yona Bch 1900

St AugUS&n r900
Jedmionvole '1900o
Ferandina t1900

Georgia Brunwlck '1900
Savannah '1900

S. Caoln HMtn Head 1959p) Grade
Charleston 1969(41 ugo
Myrde Beach 1954(4') tiasel

N. Carlna WIlmigtn 199(3) Fran
Morehead CIty 1099(3) Fran
Cape Hptlaes 1993(3) Entity

Virgii ViWrga Beah 1944(3J'
Norfolk 1900

Morland Ocean CRy '1900
eatbnor '1900

Delaware Rehoboth Bch '1900
Wiblmngton '1900

New Jersey Cape May <1900
AlanlfcCitRy <1900

NewYork New Yol CIty '1900
Wesulammptoum 1985(r) Gloria

Connect"u HrewLontdon 1939(r)
Hwlew en 1939(3')
Brldgepod 1954(3') Carol

Rho land Providence 19543') Col
Mass. Cpe Cod 1954(3V) Edna

Boston '1900

Maine Portiond '1900
Easipoit '1900

WI 1995(s)
1960(21
1964(2)
1964(2)
1928(2)
1928(1)
1979(2)
1979(2)
1989(4)
1954(4')
1999(2)

1993(31
1999(2)
1955(1)

'1900
'1900
'1900
t1903Wl
I 903(1)
1903(1)

1991(2)
1985(7)

1991(2)
196011)

1985(V
1t999()

State
Dire Hils

Last Major TM Icqty Last Any.. , , I
Erhi
Donna
Dora
Dow

David

Hugo
Hratel
Floyd
Floyd
Emily
Floyd
Connie

cbe

Bob

Gloria
Bob
Bob
Donna
Gloria
Gloria
Garda

Last any

1979(2) Daid

1964(2) Dora

1985l1) Bob

1989(4) 0Hu9o
1999(2) Dennis

1999(1) Dennis

1999(t) rbyd
1985(3'r) G3bb
1954(273 Hatel
1985(3V) Gbdra
t1S542') ~ltni
1955(3') Glorla
1955(3') Glori
1976(1) Bell

1991(1') Bob

1985(' Gloria

Donna

Andrew

Wesi Plm Be
Stuart
Foet Plerle
Vefo Beod I

notes: .Clg oonens relbre 1900 I
__ _

Holes: ' Moving over 30 mph

httn-/lwww, nnnl nnna nnv/brdt a~sn rno%%uiioatfllvrrnblel' 1 htm
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Tabe 12. Last ~t or Wded1h by any hurrkane of morlwnhcane atcerain pulatee coastal communeitles. Cateoy In Pawntlesis. Updated from Jarrel at St. (1992).

'0freet N1l *Indred lits
la -. 4

4

I

qOsui rb I aot UAL-W i A1 A,,r-.- 7-1 --- = -` 194 ___ -- 1 ' -
TeIsS

Lftlelans

M ississippi

Florida

fownsYpe 19M053J Aon
Corpue Christi 1903) Cola
PorlAne"s 1970(3) Ce
Matagomda 1961(4) Cart
FreOrt 1"93t3) Alkcl
Galveson 196(3) Aids
Houw"on 194t13)
eeurnen '1"0
C ron 1957(4) AudW
Momr C 1092(3) Anhtm
"DooMa 1974(3) Carmen
"orW Orleans 195(3) t s
Boy St Lotts 196543) EleS
DOW1 1985(3) Elen
Pasceoule 1985(3) Elene
MObWe 198St3) Etena
Penscoa 192643)
Panana Ciy 1995(3) Opel
Apalachicoa 196563) El"n%
Hoossa 1950(3) Esy
St. Pebun 1021(3)
Tam 1921(3)
Saasota 1944(3)
Foel Myers 1996(3) Don
Np 199(4) Doo
KeyWest 194843)
Mbaml 192(4) Aidte"
Fol Latdeda 1903) King
West NPin Bech 19493
Suart 19493)
FR Plows 1933t3)
Veto Deesoh -90

1900(3) Alen
1971(1) Fem
1971(t Ferm
19?1(1) Fern
1963(3) Alla
1969(1)I Jerry
1969(11 Jerry
19"11) Donate
196(1) Danny
1992(3) Andrew
1968(1) Juo"
1965(3) es
193 Elen
19982) GOes
196(2) Georgs
182) Geores
199S(tEurh
1995(3) p0*l
19852) Kate
191982) Gledys
1946t1)
19461)
19481)
1980(3) DOm
1964t2) libel
1999t) Irene

1999(1) hm"
199911) Ie
191912) DavId
1979(2) David
19954) Elm

Dl _ _

19803) Aen
19M03) Alln
196(3) Aile

19851) Joan

1992(3) Andew
1969(5) Cmone

1995(3) Opal

i995(3) Opal

1065(2) Gadys
19562) Gladys
1966(2) Arn
198(2) Aikm
I1 (S) Andrew

1992144 Andrew

. __1. -7 %,4100-pp, -
lt.#. #a..

Dired Hfilt
I -. * SA.L-

FbrOW Cocoa

ndirec Has
I a. -- _

Dayton Bch
SL Augustise

Fernandina Bch

Savlls annov&

S. Camwri Hton Heed
Charleston
Myrt Desech

N. Carolina Witmgl
Mweband City
Cape Ha"eMfs

Viroit Viroft Beach

MaryWand Ocean CRy
eDm'nore

Delaware Rehoboth Bch

NOW Jersey Cope May
Afanik City

N" Yorkt ew Yo*k City
Wesflapo

Conna"lW NOW London
Now Haven
bridgePOrt

Rhode island Pfovueme
Moss. Cop Cod

Boston
N. Hmptshie Portsmoh
Maine Portland

I
'1900

41900

19r00

'19004)H
'19004Hre

'1900

1959(3) Oracle

1954(4') Hatel
1996(3) Fran
199q3) Fran
1993(3) Etily
1944(3')
'1900

'C1900

'1900
'1900
.1900
'1900
'1900.
1985(3M) Globit
1939(3')
193tl3')
195t( caro
1954,3') Crto
1954(3') Edna
'1900
-c"O
<1900
'190

I>
18

199541)
1960(2)

1964(2)

19894(2
1926(2)
1926(1)

1"9792)
1979(2)
1989(4)
1964(4')

1999(2)
1999(2)
1993(3)
1999(2)

(1900lt
'19001

<1900
'903(1)
1903()
1903(1)
198543'
1991(2)

1985(2)

1991(2')

:985(11
196911)

Euin
Donna
Dom
DOM

Dad
David
Huo
H'lael

Floyd
Emlyd
Floyd
Connie

Galo
Bob
Gbfa
G1l5ra
Bob
Bob
Donna
Gloria
Gloria
Gerda

w

197902) David

1964(2) Dor

A ".
L ua" tj17 14 Lpin Wwry

1985(1) Bob

19(4) Iluqo
199942) Donnh

1999(1) Dennis

199I() Floyd
1985(3') Gloila
1954(2') Harel
1985(3') Gswia
1954(2') HazL.
1965(3') Gloria
1905(31) 01ofa
1976(1) Bel

19911) fBob

1985(1') Gloia

Notes ' Moving over 30 mph

* a G: .

Holes,: 1900 means bee 1900
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Figure 6. LAndfalling United States major hurricanes (stronger ta or equal to a
category 3) during the period 1951-1960.

http-//www.aoml.noaa.gov/hrdALandsea/deadly/Figure6.htm 12103/2003
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Figure 7. Landfalling United States major hurricanes (strongerthan or equal to a
category 3) during the period 1961-1970.

http://www.aoml.noaa.gov/hrdlLandsea/deadly/Figure7.htm 12103/2003
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Figure B. Landfalling United States major hurricanes (stronger than or equal to a
category 3) during the period 1971-1980.

http://www.aoml.noaa.gov/hrdlLandsea/deadly/Figure8.htm 12/03/2003
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Figure 9. Landfalling United States major hurricanes (stoger tian or equal to a
category 3) during the period 1981-1990.

http://www.aoml.noaa.gov/hrd/Landsea/deadly/Figure9.htm 12/03/2003
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Figure 10. Landfalling United States major hurricanes (stronger than or equal to a
category 3) during the period 1991-2000.
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Virginia Tropical Cyclone Climatology

Stalistics. On average, a tropical stormn or its remnants. can he expected to impact the Old Dominion yearly. with hulricanes expected oice every 2.3 years. These averages are competitive to what is seen diwtwn south along the Gulf
coast, even though mnaor hurricanes are far more rare.

The chast below breaks down the tropical storm and hurricane distribution by decade satrting at 1851. .the year the hurricane daabase begins forlhe North Atlantic, Caribbean Sea, and the Gulf of Mexico. Tropical stortis and hurricate
categories hefore 1886 were determined by damage done across the area. Surprisingly, some ofthe most active decadles for Virginia were during the 'Little lee Age', a period of global coolness. chat laeste from around 1X70 to 19P).
One would expect more storms to impact the state during warmer years than cool years, but Ihis is not the case.

Tropical Cyclones by Decade

25

20

15

10

5

0-i

fl Cyclones M Hurricanes

Fromn the graph above, there uppears to be a fifty year cycle in the nmtnber of tropical stomis and hurricanes in and ttearby Virginia. The peak of the cycle lends to last around 15 years.

Movement. In moost cases, tropical cyclones have moved, regandless of the month, from southwest to northeast actoss Virgeiia. There are some exanmpleb weir storms crossed frtim east to west or vice versa, but that is quite uncoimiuIn.
To the lower right is a map showing the trucks hurricanes have taken past Virginia Beach during a I t I year period. The mean fonrard ioltioUn of tropical cyclones through the area is 17.3 knots... or20 mph. This is normal as tropical
cyclones round the western periphery of the Azores- Merniuda Nligh which dominates the now across the Atlanttc during suniter months. To the tower right shows the disribution of translational speed past Virginia Beach, courtlsy ot
the National Hurricane Center.

httn:/Iwww.hnc.nce.rnnaa. pnv/resenroh/rnth/vnrelimnhumr htm I1111111naWA
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Pressure. The tracks of most tropical
cyclones that have affected Virginia
are concentrated near the lower coast.
Therefore. the lowest pressures
nmasurcl from these stonrS were
mainly in the awra anrund Norfolk.
Only one categony three hurricane is
known to have pwased near Virginia.
thus pressures reposrned -wross the slate
are higher that those you would find
along the Gulf or South Atlantic coasts.
To the right is a chart showing the ten
lowest pressures measured acros the
state from hurricanes. Note how all the
readings are from Donna (19tI. Floyd
1499), the Chesapeake-Potonon

Hurricane (1933). and Hazel t1954).

.. )wcvt.Ns

Virginia from hurricanes

Pressrc Pa~tes Ltwation
28.51 9/12/1960 Virqnia Beach
Ž8.(4' 9/12t2/l)6 Norfolk
28,64" 9116/1999 Chmasapeake Light
28.6i7 8/23/193' Cape Henry
28.68" 10115/1954 Virginia Beach
28.6S' l12311933 Norfolk

98.t9 8523/1933 Richmond
28X71' 10115/1954 Blacstlone
28.7-4 It105/)954 Gordonsville
28.74 ' 9112/1960 Norfolk NAS

Ir .I

II 11

httn://www.hnc.ncen.noaa.vnv/rr.searnh/mth/vaclimohnir.htm
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Highest Vin&s Rcpwied in
'virgi iia fron ....... prrcancsI y r f Winds. Coastal sections of Virginia get

Iashed with sustained winds of hunicane
Gust Dates locaion |oire ahout every d&adc. Cape Henry has

150 I riph 911411944 Cape Heary twelvur ocunences while Norfolk has six
In mph 9/12/1960 Chesapeake in the l129-year period ending in 1998. If

Light Ship you inelude winds of lropial sloim force.
130 mph 10119/1954 Hlampton Cape Heliry has reported them 73 years
110 mph 7/12/1996 South Island while Norfolk experienced -ldes 4ii yearb.

CBBT Thne anemnieter at Cape Henry is higher
i04 mph 9127/1985 South Island than at Norfolk. which expl'Ius d' c

CBBT imacreasedarequel'cyathat bite. Fritin
104 mph W127/1998 Cape Henry iacretothe goundi tendsite darnpn
104 mph 8117/1986 South IslandcletOh gidtndhaam n8/796 S th stronger vindsfrom aloft. Below are

charis showing maximum winds for Cape
100 mph 8/18/1879 Cape Henry Henry and Nortaflk. To the left is a listing
I n mph 4/6-7/189 Cape Heiuy of wind gUSIts at or above I 0 mph reponted
100 mph 1O/15/19.5 Norfolk swatewide.
100 mph 9/19/199') James River

Bridge

III

Ii
I

httnw//www hnr nen nnan anv/r ,rh/rmth/vadimnhnr htm IWA 11n rAW
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I.I

I

Rainfall. The most comtnin effecot fa tropical cyclone passing by Virginia is its asswiated rainfull The heaviest rain in a truly tropical cyclane, outside of terrain effects, cus to th ecast of the track. However, many systems that pass
this ftr o the north exhibit some non-tropical characteristics, such as cold/dry air wrapping around the west and south sides of the circtulalion. vWhen this happenb the ruinfall distribution Dhutges narkedly. 'Ihe masiiimni riui'fll can
then be expected to be just west of the track, and well to the east, outside the reach of the dry air. Severe weather. such as rnicrobursti, tornadoes. and hail tend to be more common %with this dry air intrusion. maitly it tlhe east of the
track. To the lower right is a chart of the ten highest rainftal amounts, in the Old Dinniiio.l to be measured in associarion with a tropical cyclone.

Virginia has some s.pecial considerations
that clan aflect rainfall. Mountains to the Heaviest RAins in Virginia from
west act as a per fect m chanism for TropicalCylon.ts and their.Remnants
upward motion when a sustained east
wind is present, and can lead no flash
flooding and landslides in that region. Amount Dtles 9"Nlson
Also, as a tropical systtim approaches 27. 00 P/19-201196 Nelson Ctuty
from the south, a haroclinic boundary 19.77' 11102u-7/1985 2 NE Montebello
sets up between the moist Atlantic Orean 18.157 9114-1 6/1099 YNoektowtN
and the relati vely drier landmass to the 16.57 9/14-16o1l99 Newpon News
west. This boundary cat set tip two or lWM'r 6/17-24/1972 Chantilly
three davs in advance of a tropical stori. 14.30' 9/14-16/199) James City
and can lead up to prilonged heavy raits 14.0 9/0509/1996 Toms lirlnch
across coastal setions. As the cyclotne 14.18" 61i7-24/1972 CGireville
advances north, the boundary will slowly 14.17" 9105-Oll 996 Luray 5 SE
shift west. but rarely makes it west of a 13.60" 6/17-2411072 Big Meadows
Richmond/Washington. D.C. line.

hntn://www.hnc.ncen.noaa. unv/rexusirrchlrnth/vaclim nhnir.htm 9 nmiiminwA
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ANNUAL SUMMARIES

Atlantic Hurricane Season of 1993

RICHARD J. PASCH AND EDWARD N. RAPPAPORT

National Hurricane Center, NWS NOAA. Coral Gables, Florida

(Manuscript received 2 June 1994, in final form 23 September 1994)

ABSTRACT

The 1993 hurricane season is summarized, and individual troical storms and hurricanes arc described. Overall.
the season was relatively inactive, but tropical storms and hurricanes were responsible for a large nuinber of
deaths in South America, Central America, and Mexico. Only one hurricane, Emily, made landfall in the United
States.

1. Introduction

For the third year in a row, there were fewer hurr-
canes and tropical storms than normal in the Atlantic
basin during 1993. There were eight tropical storms,
and four of these became hurricanes. These totals are
below the most recent 50-yr averages of near 10 and
6, respectively. Emily, the season's only major and
only long-lived hurricane, hit the North Carolina Outer
Banks, causing serious damage over a limited area. In
spite of the relative inactivity, tropical cyclones caused
280 deaths this year, largely as a result of disastrous
mud slides in Venezuela during the passage of Tropical
Storm Bret.

Tropical storm and hurricane tracks for 1993 are dis-
played in Fig. 1. No tropical cyclone reached hurricane
intensity south of 21'N, continuing the absence of hur-
ricanes over the deep Tropics observed in 1991 and
1992. Moreover, 1993 was the fourth consecutive year
that no hurricanes were observed over the Caribbean
Sea. Table 1 contains other statistics of the season. The
season ended unusually early; the last named storm
(Harvey) lost its tropical characteristics on 21 Septem-
ber. This is the earliest conclusion to tropical storms
and hurricanes in a season since 1930.

The vertical shear of the horizontal wind is an im-
portant controlling mechanism for tropical cyclone de-
velopment and intensification (e.g., Gray 1967). Fig-
ure 2 shows the anomalies, from the 1975-93 mean,
of the magnitude of the vertical shear for the months
of August and September 1993. All but one of the sea-

Corresponding author address: Dr. Richard J. Pasch, National
Hurricane Center, 1320 South Dixie Highway, Coral Gables FL
33146.

son's eight named storms formed in those months. Here
the vertical shear is defined as the upper-tropospheric
(approximately 200-mb level) minus the lower-tropo-
spheric (approximately 900-mb level) wind. Also plot-
ted in Fig. 2 are dots showing the locations of formation
(where tropical depressions developed) of the tropical
storms and hurricanes during August and September
1993. With one exception (Emily), the tropical cy-
clones developed in areas where the shear was indi-
cated on this chart to be near normal or weaker than
normal.

It is revealing to note the tracks of the individual
tropical storms and hurricanes (from Fig. 1) with re-
spect to the shear field shown in Fig. 2. Tropical Storms
Bret and Cindy, along with Hurricane Gert, moved over
areas of generally weaker than normal shear, but their
strengthening was apparently limited by a close prox-
imity to land (although Gert did intensify to category
2 hurricane status). Tropical Storm Dennis moved over
open waters but into an area of stronger than normal
shear, and it weakened to dissipation. Floyd and Har-
vey were at rather high latitudes but, as Fig. 2 shows,
these two systems did move through areas of weaker
than normal shear and both became hurricanes (al-
though Harvey was a hurricane only very briefly).
Probably the most interesting case was Emily. In the
early stage of development, Emily was over an area of
stronger than normal shear and remained a tropical de-
pression for a couple of days. However, Emily's mo-
tion eventually carried it into the region of weaker than
normal shear off the southeast U.S. coast, and the cy-
clone intensified markedly, becon-dag a major hurr-
cane.

As noted above, the 1993 Atlantic hurricane season
ended much earlier than usual. This was probably re-
lated to the premature reversal of upper-tropospheric

0 1995 American Meteorological Society
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flow, from easterly to westerly, over the eastern tropical
Atlantic in the latter part of September 1993 (Avila and
Pasch 1995). The increase in vertical shear over the
tropical Atlantic (implied by this wind reversal) inhib-
ited tropical cyclogenesis.

2. Individual tropical storms and hurricanes of 1993

a. Tropical Storm Arlene, 18-21 June

1) SYNOPMlC HISTORY

The year's first tropical storm, Arlene, formed from
a disturbance that was noted on 9 June over the western
Caribbean Sea and Central America. Satellite pictures
over the following week indicated that the activity
spread slowly northwestward and increased a little in
areal coverage. During that period, upper-level winds
over the northwestern Caribbean Sea and the Gulf of
Mexico were generally from the west or northwest.
This created a vertical wind shear that was not favor-
able for the development of a tropical cyclone. Nev-
ertheless, the system persisted as a rainstorm that re-
portedly caused a landslide in El Salvador that killed
20 people.

On 16 June, a mid- to upper-level low began to de-
velop over the Bay of Campeche. Over the adjacent
Yucatdn peninsula and the northwest Caribbean Sea,
the flow aloft became more anticyclonic. In addition,
on that date, a tropical wave neared the Yucatan pen-
insula from the east-southeast. The net effect of these
changes was for the convective activity to expand west-
northwestward into an area where the upper-level cir-
culation was more conducive to the development of a
tropical depression. Analysis of surface data suggests
that by late on 16 June a 1008-mb low formed over the
Yucatan peninsula.

A reconnaissance plane from the U.S. Air Force Re-
serves found only a broad area of low pressure in that
area at midday on 17 June. However, satellite pictures
a few hours later showed convective bands developing
just offshore over the south-central Gulf of Mexico, and
it is estimated that at 0000 UTC 18 June the system

110W 90W 70W soW 30W 10W

Fta. 2. Anomalies. from the 1975-93 mean, of the magnitude of
the vertical shear of the horizontal wind (approximately 900 mb mi-
nus 200 mb) for August and September of 1993. Contour interval is
2 m s-' with dashed contours for negative anomalies (i.e., weaker
than normal shear). Dots show the location where 1993 tropical
storms or huricanes formed (became tropical depressions) in those
two months, and arrowheads show direction of motion of the systems
during early stages of development.

became Tropical Depression Two. The depression was
centered between the low aloft to the southwest and a
deep-layer-mean high to the northeast. The associated
steering flow moved the depression toward the north-
west at 2-3m s'.

The center of the depression remained near the east-
em edge of the low aloft, in an area of moderate south-
westerly vertical wind shear that apparently precluded
strengthening of the depression. The low-level center
stayed diffuse, with satellite images occasionally show-
ing separate weak low-level cloud swirls in that area.
Indeed, the reconnaissance mission late on 18 June
found 1006 mb to be the lowest pressure within a broad
area for which the onboard meteorologists could not
make a center "fix." By that time, satellite pictures
suggest that the upper-level shear over the diffuse cen-
ter had been further increased by a southwesterly out-
flow jet cutting across the southwestern Gulf of Mexico
from eastern North Pacific Tropical Storm Beatriz.

In the meantime, on 18 June, deep convection be-
came more concentrated in a band located 275-375 km
mainly to the east of the center. Over the next 24 h, the

TABLE 1. 1993 Atlantic hurricane season statistics.

Maximum 1-min Minimum sea level U.S. damage Direct
Number Name Class' Dates** wind (m s-') pressure (mb) (S millions) deaths

I Arlene T 18-21 Jun 18 1000 22 6
2 Bret T 4-11 Aug 26 1002 184
3 Cindy T 14-17 Aug 21 1007 4
4 Dennis T 23-28 Aug 23 1000
S Emily H 22 Aug-6 Sep 51 960 35 3
6 Floyd H 7-10Sep 33 990
7 Gert H 14-21 Sep 44 970 76
8 Harvey H 18-21 Sep 33 990

* T: tropical storm, wind speed 17-32 m s- (34-63 kl). H: hurricane, wind speed 33 m s-' (64 kt) or higher.
** Dates begin at 0000 UTC and include tropical depression stage.
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band wrapped cyclonically around the center so that by
early on 19 June a comma-shaped band of thunder-
storms extended from well northwest through north
through southeast of the center. Satellite pictures and
reconnaissance data indicate that the center of a new
and dominant (1000 mb) convective system, desig-
nated Tropical Storm Arlene, formed in the northwest
part of the band around 1200 UTC on 19 June.

The new center initially moved northwestward at 2-
3 m s ' but then nearly stalled when an eastward-mov-
ing short-wave trough passed by to the north. The for-
ward motion then became a westward drift. Arlene
made landfall iver Padre Island, about 75 km south of
Corpus Christi, near 0900 UTC on 20 June and weak-
ened to depression strength shortly thereafter. The sys-
tem remained a tropical depression through 0600 UTC
on 21 June. A low- to midlevel remnant circulation was
detected for another day or two over the lower Rio
Grande valley of southern Texas and northeastern
Mexico.

2) MEEORoLoGICAL STATISTICS

Although maximum sustained wind speeds near Ar-
lene's center are estimated to have been about 18 m s -
for the 18 h ending at landfall, somewhat stronger
winds were located well to the east of the circulation
center, in the convective band. Sustained wind speeds
of 21 -23 m s ' were reported between I 100 and 2000
UTC by-ship C6JP2 (name unknown) and several plat-
forms over the north-central Gulf of Mexico (see Table
2a). Similar wind speeds in that vicinity had been en-
countered by the reconnaissance aircraft at a flight level
of about 450 m. The distant wind maximum and the
association of the tropical cyclone with the nearby low
aloft indicate that Arleners structure bad some subtrop-
ical cyclone characteristics.

Reconnaissance aircraft observed a central pressure
of 1000 mb on seven consecutive penetrations of Ar-
lene. This is the estimated minimum pressure of the
storm. The pressure at landfall is estimated at 1001 mb.

Arlene generated storm tides of locally up to about
1.2 m along the Texas coast. The storm tide breached
sections of Padre Island and caused local flooding on
the mainland.

Heavy rain fell for several days over Central Amer-
ica from the weather system that eventually became
Arlene. Heavy rains also occurred over Mexico (Table
2b). Arlene brought large accumulations of rain and
local floods to the area extending inland about 275 km
from the Texas coast. Locally heavy rain, from a com-
bination of Arlene and a frontal system, also occurred
in northeast Texas, Louisiana, and Arkansas. The town
of' Henderson, Texas, reported the largest total,
326.4 mm.

No reports of tornadoes associated with Arlene
have been received by the National Hurricane Cen-
ter (NHC).

3) CASUALTY AND DAMAGE STATISTICS

In Mexico, floods from Arlene killed five people
(four in the state of Yucatan and one in the state of
Campeche.) There was pne flood-related fatality re-
ported in Henderson. Damage in Campeche was re-
ported at $33 million. Flooding from rainfall was also
reported in Texas, Louisiana, and Arkansas. The Texas
Division of Emergency Management estimated $22
million damage to homes; businesses, and infrastruc-
ture in that state. Crop losses were not quantified.

The storm tide (Table 2a) removed about 0.2-0.3 m
of sand from some beaches along the lower Texas
coast. Extensive tidal flooding was reported on the
lower and middle Texas coast as well as along beach
access roads. Beach erosion was also reported in south-
western Louisiana.

4) WARNINGS

Arlene was still a tropical depression when its center
moved close enough to the coastline that the issuance
of a tropical storm watch was considered by the NHC.
However, because the cyclone was then quite poorly
organized and significant strengthening was not fore-
cast, the NHC, in coordination with the appropriate Na-
tiopal Weather Service (NWS) offices, opted to delay
issuing a tropical storm watch. When the new and
slightly stronger center formed, a -tropical storm warn-
ing was issued for Brownsville to Matagorda, Texas,
about 21 h prior to landfall. There were no observations
of sustained tropical storm force winds received from
the warned area.

b. Tropical Storm Bret, 4-11 August

1) SYNOIMC HISTORY

Bret was spawned by a tropical wave that moved off
the west coast of Africa on I August. This wave was
among several, during late July and early August of
1993, that looked impressive in terms of amount and
organization of deep convection. A few days later, the
thunderstorm activity associated with the wave became
more concentrated, and the development of curved con-
vective bands was noted. Based on intensity estimates
using satellite images (Dvorak 1984), a tropical de-
pression is estimated to have formed from this system,
about 1850 km to the west-southwest of the Cape Verde
Islands on 4 August near 1200 UTIC.

The cyclone moved on a westward course at an in-
creasing forward speed during the ensuing 12-24 h.
Around 0000 UTC 5 August, satellite intensity esti-
mates indicate that the system strengthened to become
Tropical Storm Bret. By 1200 UTC 5 August, Bret was
moving westward near 10 m s-'. This motion was
maintained for the next 4 days or so, due to a strong
deep-layer ridge that remained established to the north
of the storm throughout most of its lifetime.
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TABE 2a. Tropical Storm Arlene selected surface observations, June 1993.

Minimum sea level Maximum surface
pressure wind speed (m s-')

-Sworm Storm Rain
Pressure Date/time Sustained Peak Date/time surgeb tideb (storm total)

Location (n b) (UTC) wind gust (UTC) (m) (m) (mm)

Texasc
Brownsville WSO (BRO) 1004.0 19/2315 11 14 21/1021 80.8
Corpus Christi WSO (CRP) 1003.7 20/1116 11 16 20/0821 233.9
Navy Kingsvilie (NQI) 1002.1 20/1300 13 20t2000 105.1
Navy Corpus Christi (NOP) 1003.5 20/1056 12 15 2011256 158.0
Palacios(PSX) 1008.1 19/2352 10 16 1911851 1.2-5 110.5
Victoria Arpt. (VCT) - 1008.8 20/0852 9 14 19/2053 108.2
Port Lavaca 1.2 145.5
Port OlConnor 1.2
Indianola 1.2
Kingfisher Marina 1.2
Bob Hall Pier 0.5 0.8
South end South Padre Island 0.5 0.7

Ship reports
C6JP2 (27.1 N, 92.8 ) 23 19/1800

Commercial platforms&
5RO (28.2N, 93.8rW, 37 in) 23 28 1911348
7W2 (28.5N, 92.5-W, 29 m) 23 26 19/1103
7R8 (28.3-N, 92.0°W. 31 m) 21 19/2000
S58 (28.2N. 90.7W, 37 m) 21 23 19/1139
01T (28.1-N. 94A-W, 34 m) 21' 23 19/1946

NDBC instruments$
Buoy
42002 (25.9°N, 93.6W) 1006.3 19/1000 18 23 192000
42020 (27.0N, 96.5-W) 1005.1 19/1300 14 17 19/1300
42035 (29.2-N. 94.4-W) 1009.7 20/1000 15 19 18/1700

C-MAN
PTAT2 (27.84N, 97.0W) IS 19 19/1633
SRST2 (29.6 N. 94.0W) 1011.3 2010000 15 17 20/0000

Time of 1-min wind speed unless only gust is given.
h Storm surge is water height above normal tide level. Storm tide is water height relative to National Geodetic Vertical Datum, which is

defined as mean sea level in 1929.
One-minute-averaged wind.

'Estimated.
Unknown averaging period.
A more extreme value may have occurred.
NOAA buoys report hourly an B-min-average wind. C-MAN station reports are 2-min-average winds at the top of the hour and 10-min

averages at other times. More extrene values may have occurred. Contact National Data Buoy Center for additional details.

The storm initially appeared to have adequate upper-
tropospheric outflow for strengthening, and Bret's
maximum winds increased to around 25 m s ' by 0600
UTC 6 August. However, by 1800 UTC 6 August, the
center of the storm became exposed near the north-
northwestern edge of the main convective cloud mass.
The dense overcast became reestablished over the cen-
ter of the storm a few hours later, as Bret neared the
island of Trinidad and the northern coast of Venezuela.
Based on U.S. Air Force Reserve reconnaissance air-
craft observations, the central pressure fell to 1002 mb
just after 1800 UTC 6 August. The storm skirted the
northern coast of Trinidad early (around 0800 UTC)
on 7 August, and the center moved along a portion of

the northern coast of Venezuela a few hours later. Fig-
ure 3 is a visible satellite picture of Bret over northern
Venezuela. Around 2000 UTC 7 August, the center was
back out over the water, just offshore of the coast, and
by 0800 UTC 8 August, Bret moved over the extreme
northwestern part of Venezuela. The center continued
westward over the extreme northern sections of Colom-
bia on 9 August.

After interacting with some mountainous terrain
over Venezuela, Bret encountered a tremendously high
mountain over Colombia, Pico Cristobal Colon, whose
peak is about 5800 m above sea level. The circulation
was weakened considerably by this mountain and Bret
was reduced to a tropical depression when it emerged
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TABLE 2b. Selected rainfall accumulations (mm) associated with Arlene and, over northeast Texas, Louisiana, and Arkansas,
a combination of Arlene and a frontal system; E indicates estimate.

Location Total Location Total

Mexico (18-20 June; some totals incomplete)
Merida Yucatan
Panuco, Veracruz
Camargo Sl. I 1, Tampico
San Jose Tecoh, Yucatan
P. Marte Gomez. Tamps.
Teocclo, Veracruz
Huajusco, Veracruz
Briones, Veracruz
Cheumal, Quinta Roo

Texas
Henderson
Carthage
Longview
Brazoria
Marshall
San Manuel
Robstown
Jacksonville
Chalk Hill
Corpus Christi
Anahuac
Centerville
Hallsville
Tatum
Woodlawn
Armstrong
Palastine
Raymondville
Longville
Goliad
College Station
Kirbyville
Monte Alto
Alief
De Quincy
Bay City
MeCook
Papalote
Angleton
Columbus
Banquette
Mission
Jewett
Jaspar
Falfurrias
Dime Box
Gladewater
Deweyville
BPT
Rincon
Engleman Gardens
Midway
San Jacinto Dam
Cypress

E347.5
200.4
185.9

6.94
6.56
5.55
5.30
5.12
5.02

376.4
347.7
338.8
294.6
292.9
290.6
285.8
285.2
279A
267.5
250.7
228.6
226.3
208.0
205.7
204.5
202.2
201.9
198.4
192.8
191.8
190.0
186.7
186.4
185.9
183.1
182.6
180.3
174.8
170.7
168.4
168.1
166.9
164.8
164.6
164.3
160.5
160.0
159.0
159.0
158.5
156.7
156.2
156.0

Concord
Portland
Washington State Park
Sour Lake
Sabine Pass
Overton
Nursery
Bishop
Calallen
Taft
Humble
Refugio
Wortham
Edroy
Easterly
Post Oak
Kountze
Orange
Conroe
Houston airport
Nacadoches
Alto
Agua Dulce
Somerville
Bcrclair
Cold Spring
Hebronville
Adams Gardens
Chapman Ranch
Whitehouse
Beaumont (city)
Bryan XIX NE
Weslaco
Eastham
Tyler
New Caney
Crockett
Weiss Bluff
Realitos

Louisiana
Lake Charles
Shreveport
Jennings
Abbeville
Harleton
Keithville
Jefferson
De Ridder (SN)
Old Town Bay
Mooringsport
Oil City
Karnack

Arkansas
Lewisville

155.4
154.9
154.7
154.7
153.2
152.1
151.4
150.9
150.6
149.6
148.3
145.8
145.0
144.8
144.5
144.0
143.3
142.0
140.5
140.5
140.4
138.7
137.7
137.4
136.4
135.4
135.1
133.6
132.1
132.1
130.8
130.6
130.6
130.3
128.5
128.5
127.8
127.8
127.3

305.I
291.1
191.5
180.3
175.8
164.1
159.8
148.3
147.3
144.8
137.2
131.8

127.5

over the waters of the southwest Caribbean Sea around
0900 UTC 9 August. Indeed, Bret was so severely dis-
rupted by the mountains that the circulation had prac-
tically dissipated. However, later during the day on 9

August, convection increased in bands over the south-
west Caribbean. The upper-tropospheric flow over the
area was mostly straight southwesterly at the time Bret
moved off the coast of Colombia, but later on 9 August
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Fia. 3. GOES-7 visible satellite image of Tropical Storm Bret at 1901 UTC 7 August 1993.
as heavy rains began spreading over Venezuela.

the upper-level flow became increasingly anticyclonic.
Bret regenerated into a tropical storm by 0600 UTC 10
August, while it was located about 260 km to the east
of the southern coast of Nicaragua. The forward motion
slowed to 5-7 m s-' as the storm neared southern Nic-
aragua. Based on satellite intensity estimates, Bret's
maximum winds were near 21 m s-' when the center
crossed the coast of southern Nicaragua near Bahia
Punta Gorda around 1700 UTC 10 August. Figure 4 is
a visible satellite picture of Bret just prior to landfall
in Nicaragua.

After moving inland, Bret turned toward the west-
northwest. It is considered to have dissipated as a trop-
ical cyclone when it neared the Pacific coast of Nica-
ragua around 1800 UTC 11 August, because a low-
level circulation could no longer be identified at that
point. Nonetheless, a 'remnant disturbance could be
tracked westward and then west-northwestward over
the eastern Pacific for a few days. The system eventu-
ally regenerated into eastern North Pacific Tropical De-
pression Eight-E, which later became Hurricane Greg.

2) METEOROLOGICAL STATISTICS

The island of Margarita reported wind gusts to 24
m s-'. The weather station on Grenada reported max-

imum sustained winds of 16 m s-' with gusts to 20
m s '. A sailing yacht, the Lady Elaine. anchored at
Hog Island on the south coast of Grenada, measured a
sustained wind of 21 m s-'. Guiara, Venezuela (near
the first landfall point in South America), reported a
wind gust to 20 m s' . The highest gusts reported from
the islands of Curacao and Bonaire were 21 m s5 -. A
ship, the Probo Baro, reported 20 m s-' sustained
winds just off the coast of Venezuela.

During the passage of Bret over Venezuela on 7-8
August, 339 mm of rain reportedly fell in a 10-h period
at Guanare (state of Portuguesa). Another 24-h rainfall
amount of 285 mm was reported from Quebarada Seca
(state of Barinas). Among various reporting sites in
Caracas, a maximum 24-h total of 152 mm was noted,
with up to 120 mm occurring during a 7-h period.

3) CASUALTY AND DAMAGE STATISTICS

Flooding and mud slides, due to heavy rainfall as-
sociated with Bret, caused a major catastrophe in Ven-
ezuela. The government of Venezuela reported a total
of 173 deaths and "many" missing. The majority of
the deaths occurred in the low-income areas surround-
ing Caracas, where many people reside in ramshackle
huts. Press reports indicated at least 10 000 were home-
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FiG. 4. GOES-7 visible satellite image of rejuvenated Tropical Storm Bret at 1501 UTC
10 August 1993. just prior to landfall over southem Nicaragua.

less in Venezuela and Bret caused an estimated $25
million worth of damage in that country. There was I
death and I injury reported from Colombia. In Nica-
ragua, a total of 10 deaths were reported. Nine of these
fatalities occurred offshore near Isla de Maiz when (ac-
cording to ham radio reports) a Spanish vessel sank.
There were also 35 000 persons reportedly "dis-
placed" in Nicaragua due to Bret.

4) WARNNGs

The tropical storm warning provided about 24 h of
lead time for the southern Windward Islands and the
coast of Venezuela. There was only about 8 h of lead
time for the coast of Nicaragua, when Bret rapidly re-
developed into a tropical storm over the southwest Ca-
ribbean Sea.

c. Tropical Storm Cindy, 14-17 August

1) SYNOPTIC HISTORY

Cindy formed from a tropical wave that moved off
the northwest coast of Africa on 8 August. The cloud
mass associated with this wave was easily tracked on
satellite imagery as it moved west-northwestward be-
tween 8 and 10 m s- across the tropical Atlantic for

the next several days. A U.S. Air Force Reserve air-
craft investigated the disturbance on 13 August but
found only a poorly organized surface circulation.
On the next day, another aircraft found that the low-
level circulation had become sufficiently better or-
ganized to indicate that a tropical depression had
formed from this activity around 1200 UTC 14
August.

The tropical depression moved toward the west-
northwest, steered by the low- to midlevel flow, and its
forward motion slowed to between 5 and 8 m s 5 .The
depression was upgraded to Tropical Storm Cindy at
1800 UTC 14 August while over the island of Marti-
nique, based on 500-m flight-level winds of near 21
m sI from an aircraft and the observation of a central
dense overcast in satellite imagery. Although the sys-
tem appeared to have an efficient outflow pattern aloft
when it was near the Lesser Antilles, this upper-level
structure deteriorated and only a little additional
strengthening occurred.

Cindy reached its estimated peak intensity of 21
m s around 1200 UTC 16 August while centered
about 140 km southeast of Santo Domingo, Dominican
Republic. The lowest pressure reported by reconnais-
sance aircraft was 1007 mb at 11 13 UTC. A relatively
large area of 18-25 m s' winds was also reported
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from the aircraft at a flight level of 500 m near this
time.

The tropical cyclone weakened when part of the cir-
culation began interacting with the mountains of His-
paniola. Cindy was downgraded to a tropical depres-
sion at 2100 UTC 16 August when the poorly defined
center moved over Barahona, Dominican Republic.
The circulation rapidly became disorganized and the
depression dissipated by 0000 UTC 17 August. How-
ever, the remnant cloudiness and showers spread over
the southern Bahamas through 18 August.

2) METEOROLOGICAL STATISTICS

No sustained tropical storm force winds were re-
ported from ships or island stations, but gusts to near
18 ms s' were reported on Martinique. Gusts to 15
m s -' were observed at St. Croix in the U.S. Virgin
Islands and at Aquadilla, Puerto Rico.

The largest reported storm total rainfall was 305 mm
at Precheur on the island of Martinique. Several reports
of 102-254 mnn of rain were received from various
locations in the Dominican Republic and elsewhere
over Martinique, while 76-102 mm of rain were re-
ported over portions of Puerto Rico. It is likely that
locally heavy rains occurred elsewhere over some of
the Lesser Antilles and over Haiti.

3) CASUALTY AND DAMAGE STATISTICS

Flooding associated with Cindy caused two deaths
in Martinique and two deaths in the Dominican Repub-
lic. Two persons were also reported missing in the Do-
minican Republic. Several hundred people were evac-
uated from flood-prone areas in Puerto Rico but no
storm-related deaths were reported from this island.

Estimates of several million dollars in damage to pri-
vate and public property including houses, roads, and
seawalis have been reported from Martinique. There
have been no other reports of significant damage re-
ceived at the NHC related to Cindy.

4) WARNINGS

Tropical storm warnings were issued for the Lesser
Antilles from Martinique northward and westward
through the U.S. Virgin Islands, for Puerto Rico, and
also for the Dominican Republic from Cabo Engano to
Samana on the north coast and to Isla Beata on the
south coast.

d. Tropical Storm Dennis, 23-28 August

On 21 August, a broad area of low pressure associ-
ated with a tropical wave moved off the African coast.
This system was embedded within a large monsoon-
type flow analyzed using satellite imagery and ship re-
ports. Animation of visible Mcteosat-3 and Meteosat-
4 satellite images showed a distinct cyclonic rotation

in the low clouds with increasing convection during the
next day. The system became a tropical depression at
about 1200 UTC 23 August.

The depression moved slowly westward and then
west-northwestward, steered by a weak deep-layer
mean flow. Based on the analysis of satellite images,
the depression reached tropical storm status by 1200
UTC 24 August. Dennis intensified a little more, reach-
ing its estimated peak intensity of 23 m s-' and mini-
mum pressure of 1000 mb at 0600 UTC 25 August,
when convection was the strongest. Little change in
intensity occurred during the next 24-30 h while the
thunderstorm activity was gradually decreasing.

At that time, the axis of a rather strong middle to
upper level trough became established near 50"W north
of 20'N, causing Dennis to move north-northwestward.
This track brought the storm over relatively cool waters
and into an environment of increasing vertical shear,
resulting in a separation of the low-level circulation
center from the convection. Dennis weakened and was
downgraded to a tropical depression at 1200 UTC 27
August. It dissipated 24 h later but the remnants me-
andered over the North Atlantic for a few more days.

e. Hurricane Emily, 22 August-6 September

Emily, the first hurricane bf ihe 1993 Atlantic sea-
son, was the season's only major hurricane and also the
longest lived. Its western eyewall passed over the North
Carolina Outer Banks.

1) SYNoPrIc HISTORY

Emily moved off the west coast of Africa and over
the Cape Verde Islands on 17 August as a tropical wave
accompanied by a large cyclonic swirl of low- to mid-
level clouds. The swirl moved westward at relatively
high latitudes (15'-200 N) over the eastern Atlantic,
where cool sea surface temperatures apparently limited
the development of deep convection for the next sev-
eral days. On 21 August, convection began to increase
and become concentrated near the center of the cloud
swirl, and by 22 August the system developed enough
circulation and deep convection to be classified as a
tropical depression, while located 1300 km to the east-
northeast of Puerto Rico, at around 1800 UTC.

The depression moved toward the northwest at 5-8
m s -for two days. It then encountered a weak steering
current, became quasi-stationary on 25 and 26 August,
and began to intensify. Emily briefly reached hurricane
intensity on 26 August. based on aerial reconnaissance
observations and a report of sustained 33 m s' winds
from a ship, the OMI Missouri, located about 90 kn
southeast of Emily's center at I 100 UTC. Shortly there-
after Emily's maximum winds dropped to just below
hurricane force. A high pressure ridge built to the north
and Emily, having regained hurricane intensity about
1600 km east of Florida, moved generally westward on
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27 and 28 August while maintaining peak winds near
39 m s-'.

Intensification began in earnest on 28 August, and
Emily turned toward the northwest in response to the
passage of a midlatitude short-wave trough to the north.
The hurricane turned toward the west-northwest on 30
August as a short-wave ridge passed to the north. How-
ever, yet another trough in the westerlies neared Emily
on 31 August and the hurricane began to turn north-
ward. Intensification continued until late on 31 August
when the hurricane was moving northward and the eye-
wall reached the Outer Banks of North Carolina
(Fig. 5).

The hurricane reached its peak intensity late on 31
August as the center of the eye reached its point of
closest approach to land, about 37 km east of Hatteras
Island. Emily was large at this time with a 74-km inner
diameter of the circular wall cloud surrounding the cen-
ter of the hurricane. This is based on U.S. Air Force
Reserve and National Oceanic and Atmospheric Ad-
ministration (NOAA) reconnaissance as well as the
Cape Hatteras radar. A portion of the western eyewall
passed over Hatteras Island and the surrounding waters,
with I -min surface winds estimated between 33 and 51
m s'I. This caused strong onshore winds on the Pam-
lico Sound side of Hatteras Island, and the accompa-

nying storm surge coastal flooding was up to 3 m above
normal tide levels. The Atlantic coast maximum surge
levels were estimated to be only 0.3-0.6 m above
normal.

For the record, Emily will be counted as a category
3 (major hurricane) landfall on the Saffir-Simpson
hurricane scale (Simpson 1974) for Hyde and Dare
Counties in North Carolina.

Emily was at the westernmost point of a recurvature
around the western periphery of a large high pressure
area when it affected the Outer Banks, and effects over
land were minimal elsewhere. By 2 September, Emily
had turned sharply toward the east in response to the
most recent midlatitude trough and was weakening
over colder North Atlantic water. It weakened to a trop-
ical storm on 3 September as it moved southward and
stalled. By 5 September, Emily was a tropical depres-
sion and moving east-northeastward. Emily became ex-
tratropical on 6 September far out in the Atlantic and
quickly dissipated.

2) MErEOROLOGICAL STATISTICS.
The highest sustained wind measurement is 68 m s

from a U.S. Air Force Reserve plane at 1729 UTC 31
August, 30 km west of the center within a few hours
of its point of closest approach to Hatteras Island.

Ok' -1 I1:1
Fia. S. GOES-7 visible satellite image of Hurricane Emsily at 1901 UTC 31 August 1993.

near peak intensity just off the North Carolina Outer Banks.
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TAaLE 3. Hurricane Emily selected surface observations, 31 August-I September 1993.

Minimum sea level Maximum surface wind speed
pressure (m s')

Rain
Pressure Datettime 1-min Peak Date/time Storm surge (storm total)

Location (mb) (MTc) average gust (UTC) (Mr) (mm)

North Carolina
Brigands Bay 2.6
Buxton (HAT) 982.2 31/1925 27 44 31/2050 3.1 190.8
Buxton (citizen) 33 48 31/2215
Buxton (R. Horodner) 976,5 31/2108
Cedar Island ferry terninal 17 24 31/1830
Duck pier 1000.5 01/0100 20 26 01/0100 0.5
Diamond Shoals Light 964.5 31/2100 44' 66 31/2225 2.6

(elevation 46.6 m)
Frisco
Gum Neck 25A
Oregon Inlet 29 34 31/1846
Wilmington (ELM) 8 11 31/1650 0

Virginia
Chesapeake Bay Bridge 12 16 01/0600 0.4
Norfolk 1008.8 01/0053 10 15 0110151 0

Maryland
Ocean City-mnesonet 1009.1 01/0908 8 16 01/0908 71.1

Delaware
Sussix County Airport 7 8 01/1517 0.3
Lewes 0.2

* Time of 1-min wind speed unless only gust is given.
6 Some of these values are height above MSL (above mean sea level).
C Two-minute-average wind speed.

The estimated maximum 1-min surface wind speed
is 51 In s-" for 12 h beginning at 1800 UTC 31 August.
This value turns out to be a reduction to 75% of 68
m s ', the 10-s aircraft wind at an altitude of 457 m.
Table 3 lists significant surface observations. Diamond
Shoals Light Tower is located 417 km southeast of
Cape Hatteras, and its anemometer at 46.6-m elevation
measured a 2-min wind speed of 44 m s t- at 2200 UTC
and a peak 5-s gust of 66 m s-l. They also measured
a lowest pressure of 964.5 mb, only 4.5 mb higher than
the aircraft-measured minimum pressure (960 mb) at
2349 UTC.

The National Weather Service Office in Buxton re-
corded a peak 1 -min wind of 27 m sol with a gust to
44 In s', but the measurements were disrupted just
before, it is believed, the strongest winds were oc-
curred. A private citizen in Buxton recorded 33 m s-'
with a gust to 48 m s-'. Preliminary analysis at the
NOAA Hurricane Research Division indicates 1-min
surface winds speeds to as high as 49 m s-' over Pam-
lico Sound (S. Houston 1994, private communication).
These strong onshore winds drove waters from Pamlico
Sound onto Hatteras Islan& A storm surge flood height
of 3.1 In above sea level at Buxton is the highest re-
ported value (Table 3).

The maximum rainfall recorded was 191 mm at Bux-
ton, and very little was observed farther west. Ocean
City, Maryland, reported 71 mm.

3) CASUALTY AND DAMAGE STATISTICS

A drowning in rough surf occurred along the Vir-
ginia coast on 31 August. Two other deaths due to sim-
ilar circumstances were reported from Nags Head,
North Carolina, on 1 September.

A preliminary damage estimate for North Carolina
is $35 million, mainly on Hatteras Island. There were
553 dwellings deemed uninhabitable. About 160 000
persons were evacuated from the barrier islands of
North Carolina, 750 from the Virginia coast, 100 000
from the Maryland coast, 1000 from Delaware, and
20 000 from Fire Island, New York.

4) WARWNmOS

Hurricane watches and warnings were issued from
North Carolina through Delaware and a hurricane
watch was also issued for the northern South Carolina
coast. The watch was issued at 2100 UTC 29 August,
or 47 h prior to the time of Emily's hitting the coast.
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The warning was issued at 1800 UTC 30 August or
26 h in advance.

5) FoREcAsTs

Emily's recurvature near Cape Hatteras was quite
well predicted by the NHC. This can be attributed to
the generally good performance of the dynamical guid-
ance models in forecasting the track of the hurricane
up to its point of closest approach to the North Carolina
Outer Banks. The Hurricane Research Division, using
NOAA reconnaissance aircraft, conducted two synop-
tic-flow experiments when difficult evacuation deci-
sions were being made. These provided meteorological
observations, in particular midtropospheric winds, over
a large, normally data-sparse, oceanic area in the path
of the hurricane. These observations were used to ini-
tialize the National Meteorological Center's (NMC)
global spectral numerical weather prediction model at
0000 UTC on 30 and 31 August. Since most of the
NHC track guidance models use the NMC global
model as input, the enhanced observational database
likely had favorable impact on the other models as well.
It should be noted that the NHC (and several of the
models) track forecasts were considerably poorer after
recurvature, when Emily was moving eastward.

f Huricane Floyd, 7-10 September

Floyd formed from a tropical wave that crossed the
west coast of Africa on 28 August accompanied by
relatively large height falls at low levels of the atmo-
sphere. Inland surface reports in the vicinity of Dakar,
and observations from several ships, indicate that the
wave also contained a well-defined low-level cyclonic
circulation surrounding a low pressure center of about
1009 mb on 28 and 29 August.

Satellite pictures indicate that the low moved stead-
ily westward for about a week with deep convection
periodically developing in its vicinity. Initial Dvorak
technique satellite classifications began on 29 August,
but by late 31 August the system became "too weak
to classify" when thunderstorm activity nearly ceased.
Deep convection redeveloped on 3 September about
925 km to the cast of the Leeward Islands, but signif-
icant strengthening was limited by a southwesterly ver-
tical wind shear.

The area of disturbed weather then gradually began
to move northwestward and became better organized.
On 6 September, a reconnaissance flight by the U.S.
Air Force Reserves detected a broad area of surface
pressures near 1011 mb centered within a weak low-
level circulation about 275 km north of the Virgin Is-
lands. On the following day, a reconnaissance mission
detected a 1008-mb low within a small, low-level cir-

. .w I . I t. . .. a

data are the basis for estimating that the system became
a tropical depression during the morning of 7 Septem-
ber and that it strengthened to become Tropical Storm
Floyd during the afternoon.

Floyd quickly became embedded in the fast air cur-
rents between a strong large-scale trough approaching
the tropical cyclone from the northwest and a subtrop-
ical high to the east. The steering flow accelerated
Floyd northward to 10 m s-', and the storm's center
passed about 375 km to the west of Bermuda on 8 Sep-
tember. Strong southwesterly wind shear kept the sys-
tem from strengthening and, in fact, the lasi reconnais-
sance flight in Floyd indicated that the central pressure
had risen to 1012 mb by midday on 8 September. The
system still appeared sheared on the day's final visible
satellite pictures, with a low-level cloud center appear-
ing poorly organized on the southwestern edge of the
main area of convective clouds.

Floyd's structure changed considerably overnight
and the storm intensified. By morning, the low-level
circulation center was no longer exposed but was es-
timated to be near the center of the convective overcast.
The storm was racing northeastward at about 18 m s-'
near the eastern end of the ribbon of warm Gulf Stream
waters. Beginning near 1500 UTC, satellite imagery
occasionally showed a recessed spot within the deep
clouds near the estimated circulation center that could
be interpreted as a partially formed eye. At 2000 UTC,
the circulation center of Floyd passed about 75 km to
the northwest of Canadian buoy 44141. The buoy re-
ported a pressure of 998 mb, a sea surface temperature
of 27; VC, and a peak 2-min wind of 31 m s 'during
the hour ending at 2000 UTC. It is quite likely that a
1-min wind speed of at least 33 m s-' occurred else-
where within the southern part of the surface circiula-
tion, probably a little closer to the circulation center.
Based on this analysis and the hint of an eye on satellite
pictures, Floyd is estimated to have become a hurricane
with 33 m s ' maximum 1-min surface wind speeds at
1800 UTC 9 September.

Floyd'i forward speed continued to increase late on
9 September and early on 1O September. The hurricane
was moving at nearly 23 m set when it began to lose
its tropical characteristics over 190C water. Deep con-
vection diminished on 10 September and, as the day
progressed, it became displaced farther to the northeast
of the estimated low-level circulation center. Ship re-
ports indicated an expanded wind field to the south. The
system is estimated to have become an extratropical
storm with 33 m s-' winds at 1800 UTC 10 September.

Surface data indicate that the extratropical storm de-
celerated on an eastward heading over the following
two days. The system began another deepening phase
on II September, and its center neared the Brittany

__- -e V_1,. - __A.. -ni 12 -41. -
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PRELIMINARY LOCAL CLIMATOLOGICAL DATA (WS FORM: F-6)

STATION:
MONTH:
YEAR:
LATITUDE:
LONGITUDE:

RICHMOND
SEPTEMBER
2003
37 30 N
77 20 W

TEMPERATURE IN F: :PCPN: SNOW: WIND :SUNSHINE: SKY :PK WND

1 2 3 4 5 6A 6B 7 8 9 10 11 12 13 14 15 16 17 18
AVG MX 2MIN

DY MAX MIN AVG DEP HDD CDD WTR SNW DPTH SPD SPD DIR MIN PSBL S-S WX SPD DR
== == == == = == == == = == == == = == == == = == == == = == == == = == == == =

1 88 71 80
2 89 72 81
3 89 71 80
4 80 67 74
5 78 61 70
6 75 57 66
7 79 58 69
8 78 59 69
9 75 61 68

10 74 57 66
11 78 54 66
12 68 62 65
13 78 68 73
14 78 67 73
15 86 66 76
16 79 59 69
17 78 56 67
18 74 65 70
19 83 65 74
20 86 60 73
21 84 63 74
22 79 63 71
23 80 59 70
24 77 56 67
25 82 59 71
26 83 60 72
27 81 63 72
28 74 57 66
29 69 50 60
30 68 45 57

6
7
7
1

-3
-7
-4
-3
-4
-6
-5
-6
2
2
6

-1
-3

1
5
4
6
3
3
0
4
6
6
1
-5
-8

0 15 0.00
0 16 0.00
0 15 0.27
0 9 2.46
0 5 0.00
0 1 0.00
0 4 0.00
0 4 0.00
0 3 0.00
0 1 0.00
0 1 0.00
0 0 2.07
0 8 0.10
0 8 T
0 11 0.00
0 4 0.00
0 2 0.00
0 5 4.32
0 9 T
0 8 0.00
0 9 0.00
0 6 0.19
0 5 0.68
0 2 0.00
0 6 0.00
0 7 0.00
0 7 0.03
0 1 0.00
5 0 0.00
8 0 0.00

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0 .0
0.0
0.0
0.0
0.0
0.0
0.0
0 .0
0.0
0.0
0.0
0.0
0.0
0.0
0 .0
0 .0
0.0
0.0
0.0
0.0
0.0
0.0

0 9.1 18
0 8.7 18
0 4.9 15
0 7.3 22
0 9.6 18
0 5.9 12
0 3.6 12
0 5.5 12
0 10.3 20
0 9.8 17
0 8.2 17
0 13.9 24
0 8.9 16
0 4.7 9
0 3.6 14
0 7.8 17
0 10.8 22
0 25.3 46
0 12.8 29
0 0.8 7
0 3.8 8
0 8.7 15
0 7.6 28
0 4.8 12
0 5.0 16
0 5.1 13
0 5.5 20
0 5.8 15
0 6.5 15
0 2.7 12

210
240
200
220
350

10
50
50
40
30
40
20
10

170
10
10
40
90

180
100
190
170
320
20

210
160
170
350
320

20

M 7 1
M 8 1
M 9 13
M 9 123
M 4 1
M 7
N 6 1
M 8 1
M 6 1
M 4
M 5
M 10 1
N 10 1
M 9 1
M 6 1
M 2
M 4
M 10 12
M 5 1
M 11
N 3 18
N 10 12
M 6 1
M 1
M 1 1
M 1 18
M 6 18
M 5 1
M 5
M 1

21 220
23 260
20 190
24 230
23 20
16 30
14 60
14 40
23 30
22 30
22 70
30 20
21 10
12 160
17 10
24 350
29 40
72 100
41 190

9 70
12 120
21 170
36 210
14 20
20 200
15 160
24 170
20 290
20 330
18 10

SM 2370 1831 13 172 10.12 0.0 227.0 M 169

AV 79.0 61.0 7.6 FASTST PSBL % 6 MAX(MPH)
MISC ---- > 46 90 72 100

NOTES:
# LAST OF SEVERAL OCCURRENCES

COLUMN 17 PEAR WIND IN M.P.H.

PRELIMINARY LOCAL CLIMATOLOGICAL DATA (WS FORM: F-6) , PAGE 2

STATION: RICHMOND
MONTH: SEPTEMBER
YEAR: 2003
LATITUDE: 37 30 N
LONGITUDE: 77 20 W

(TEMPERATURE DATA] [PRECIPITATION DATA] SYMBOLS USED IN COLUMN 16

AVERAGE MONTHLY: 70.0 TOTAL FOR MONTH: 10.12 1 = FOG

http://www.erh.noaa.gov/er/akq/climate/2003RICLCDSEP.txt 12103/2003
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DPTR FM NORMAL: 0.2
HIGHEST: 89 ON 3,
LOWEST: 45 ON 30

[NO. OF DAYS WITH]

MAX 32 OR BELOW: 0
MAX 90 OR ABOVE: 0
MIN 32 OR BELOW: 0
MIN 0 OR BELOW: 0

DPTR FM NORMAL: 6.14
2 GRTST 24HR 4.32 ON 17-18

SNOW, ICE PELLETS, HAIL
TOTAL MONTH: 0.0 INCH
GRTST 24HR 0.0
GRTST DEPTH: 0

[WEATHER - DAYS WITH]

2 = FOG REDUCING VISIBILITY
TO 1/4 MILE OR LESS

3 = THUNDER
4 = ICE PELLETS
5 = HAIL
6 = GLAZE OR RIME
7 = BLOWING DUST OR SAND:

VSBY 1/2 MILE OR LESS
8 = SMOKE OR HAZE
9 = BLOWING SNOW
X = TORNADO

0.01 INCH OR MORE:
0.10 INCH OR MORE:
0.50 INCH OR MORE:
1.00 INCH OR MORE:

8
7
4
3

[HDD (BASE 65) 1
TOTAL THIS MO.
DPTR FM NORMAL
SEASONAL TOTAL
DPTR FM NORMAL

13
-14

13
-15

CLEAR
PTCLDY
CLOUDY

(SCALE
(SCALE
(SCALE

0-3)
4-7)
8-10)

7
14

9

(CDD (BASE 65) 1
TOTAL THIS MO. 172
DPTR FM NORMAL -15
SEASONAL TOTAL 1313
DPTR FM NORMAL -82

[PRESSURE DATA]
HIGHEST SLP 30.34 ON 30
LOWEST SLP 29.20 ON 18

(REMARKS]

http://www.erh.noaa.gov/er/akq/climate/2003RICLCDSEP.txt 12103/2003
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E$ NCDC / Climate Resources / Climate Data / Events / Storm Events /Results /Search /Help

Event Record Details

Event: Tropical Storm State: Virginia
Begin Date: 18 Sep 2003,09:00:00 AM EST Map of Counties

Begin Location: Not Known Forecast Amelia, Brunswick,
End Date: 19 Sep 2003, 04:00:00 AM EST Zones Caroline,
End Docateon: 19t Sepw 20affected: Chesterfield,

End Location: Not Known Cumberland,
Magnitude: 0 Dinwiddie, Fluvanna,

Fatalities: 3 Goochland, Hanover,
Injuries: 0 Henrico, King And
Property $ 45.1M Queen, King William,

t MLouisa, Lunenburg,
Damage: Mecklenburg,

Crop Damage: $ 7.1M Nottoway, Powhatan,
Prince Edward

Description:
Tropical Storm Isabel produced tropical storm force sustained winds and wind gusts over the
piedmont of central and south central Virginia, as it crossed the Wakefield WFO county
warning area. Isabel made landfall near Ocracoke Inlet in North Carolina, tracked northwest
into central Virginia just west of Richmond, then continued northward into western
Pennsylvania. The highest sustained wind speed recorded was 38 mph at Richmond
International Airport. The highest gusts recorded were 73 mph at Richmond International
Airport, 63 mph at WWBT-TV, and 53 mph at Chase City In Mecklenburg county.
Approximately several thousand persons were evacuated and housed in numerous shelters
across the piedmont of central and south central Virginia. The unusually large wind field
uprooted many thousands of trees, downed many power lines, damaged hundreds of houses,
and snapped thousands of telephone poles and cross arms. Hundreds of roads, including
major highways, were blocked by fallen trees. Over 2 million customers of Dominion Virginia
Power were without electricity. Local electrical cooperatives also reported thousands of
customers were without power. The lowest sea level pressure recorded was 987 mb at
Portsmouth Virginia. Isabel will be remembered for the greatest wind and storm surge in the
region since Hazel in 1954, and the 1933 Chesapeake-Potomac Hurricane. Also, Isabel will be
remembered for the most extensive power outages ever In Virginia, and permanent change to
the landscape from all the fallen trees and storm surge. Rainfall amounts ranged from 4 to 7
inches across the piedmont of central and south central Virginia. Inland flooding due to heavy
rainfall occurred over parts of the piedmont of central and south central Virginia. High water
was reported around Swift Creek in Colonial Heights around Pinehurst Drive. Some areas In
Chesterfield county, such as Beach road also had high water. Eight deaths can be directly
attributed to Isabel in the Wakefield area of responsibility, with 7 in Virginia. There were
more than 15 deaths indirectly attributed to the storm. M270U, M54IW, F45PH

W NCDC/Climate Resources /Climate Data /Events /Storm Events /Results /SearchI Help

http://www4.ncdc.noaa.aov/cei-win/wwci.dllwwevent-ShowEvent-526099 0117/2M4
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This page dynamically generated 17 Mar 2004 from:
http://www4.ncdc.noaa.gov/cgi-win/vwcgi.dll ?wwEvent-storms
Please send questions or comments about this system to ron. rav@noaa.gov
Please see the NCDC Contact Page if you have questions or comments.
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Hurricane Isabel
Total Precipitation
Sept 19-21,2003

Precipitation (Inches)

L I o.~

m 1.1-2

mi.W 2.1 -3

3.1-4

m 4.1-5

5.1-0

0.1-7

7.1-8
for
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NWS/TPC NATIONAL HURRICANE CENTER MIAMI FL
8 AM EDT WED OCT 1 2003

FOR THE NORTH ATLANTIC... CARIBBEAN SEA AND THE GULF OF MEXICO...

FIVE TROPICAL CYCLONES DEVELOPED DURING THE MONTH OF SEPTEMBER...
TROPICAL STORM HENRI.. .HURRICANE ISABEL.. .TROPICAL DEPRESSION
FOURTEEN... HURRICANE JUAN... AND HURRICANE KATE. IN ADDITION...
HURRICANE FABIAN... COMPLETED ITS LIFE CYCLE IN SEPTEMBER. WITH
ELEVEN NAMED TROPICAL CYCLONES FOR THE 2003 SEASON SO FAR... OVERALL
ACTIVITY CONTINUES TO RUN WELL ABOVE NORMAL. IN AN AVERAGE
SEASON... EIGHT TROPICAL CYCLONES WOULD HAVE FORMED BY THE END OF
SEPTEMBER. THE SIX HURRICANES THAT HAVE DEVELOPED SO FAR THIS
SEASON IS ALSO AHEAD OF THE NORMAL NUMBER...4.4...FOR THIS DATE.

FABIAN FORMED OVER THE EASTERN ATLANTIC ON 27 AUGUST AND ON 1
SEPTEMBER IT STRENGTHENED TO ITS PEAK INTENSITY OF 145 MPH.
THEREAFTER... FABIAN'S INTENSITY FLUCTUATED SOME...BUT IT REMAINED A
MAJOR HURRICANE FOR SEVERAL DAYS. IT PASSED WELL NORTH OF THE
NORTHERN LEEWARD ISLANDS ON 3 SEPTEMBER AS ITS TRACK CURVED FROM
WEST-NORTHWESTWARD TO NORTHWARD. ON 5 SEPTEMBER... FABIAN HIT
BERMUDA WITH MAXIMUM WINDS NEAR 115 MPH.. .AND CAUSED 4 DEATHS AS
WELL AS EXTENSIVE DAMAGE.. .ESTIMATED NEAR 300 MILLION U.S.
DOLLARS... ON THAT ISLAND. THEN THE HURRICANE ACCELERATED
NORTHEASTWARD WHILE GRADUALLY WEAKENING. FABIAN BECAME
EXTRATROPICAL ABOUT 585 MILES EAST OF CAPE RACE NEWFOUNDLAND ON 8
SEPTEMBER. THE DEATH TOLL OF 8 INCLUDES THREE FISHERMEN WHO DROWNED
OFF OF NEWFOUNDLAND.. .AND A RIP CURRENT DROWNING NEAR CAPE HATTERAS.

HENRI FORMED FROM A TROPICAL WAVE ON THE 3RD OVER THE EAST-CENTRAL
GULF OF MEXICO. IT MOVED SLOWLY EASTWARD AND ITS WINDS REACHED 50
MPH ON THE 5TH. WEAKENING... HENRI ACCELERATED NORTHEASTWARD ACROSS
NORTH-CENTRAL FLORIDA AS A TROPICAL DEPRESSION WITH WINDS OF 30
MPH. IT DISSIPATED ON THE 8TH ABOUT 150 MILES SOUTH OF CAPE
HATTERAS NORTH CAROLINA WHILE BECOMING EXTRATROPICAL. HENRI DUMPED
UP TO 10 INCHES OF RAIN OVER PORTIONS OF WEST-CENTRAL FLORIDA.

LONG-LIVED HURRICANE ISABEL BEGAN AS A WESTWARD MOVING TROPICAL
DEPRESSION OVER THE EASTERN TROPICAL ATLANTIC ON THE 6TH. IT
BECAME A TROPICAL STORM LATER THAT DAY.. .AND A HURRICANE ON THE 7TH
AS IT TURNED WEST-NORTHWESTWARD. ISABEL MOVED NORTHWESTWARD ON THE
8TH AND 9TH AND BECAME A MAJOR HURRICANE. THE CYCLONE CONTINUED
TO STRENGTHEN AS IT TURNED WESTWARD ON THE 10TH.. .AND ON THE 11TH
IT BECAME A CATEGORY 5 HURRICANE ON THE SAFFIR-SIMPSON HURRICANE
SCALE. ISABEL REMAINED AT OR NEAR CATEGORY 5 INTENSITY UNTIL THE
15TH. THE HURRICANE CONTINUED WESTWARD THROUGH THE 12TH.. .THEN
ISABEL TURNED WEST-NORTHWESTWARD ON THE 13TH AND NORTHWESTWARD ON

http://www.nhc.noaa.gov/archive/2003/tws/MIATWSATsep.shtml? 12/03/2003
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THE 15TH. WEAKENING BEGAN ON THE 16TH AS ISABEL TURNED
NORTH-NORTHWESTWARD. THIS MOTION BROUGHT ISABEL TO THE NORTH
CAROLINA COAST NEAR DRUM POINT ON THE 18TH AS A CATEGORY 2
HURRICANE. THE CYCLONE CONTINUED NORTH-NORTHWESTWARD AFTER
LANDFALL...EVENTUALLY LOSING ITS TROPICAL CHARACTERISTICS ON THE
19TH OVER WESTERN PENNSYLVANIA.

ISABEL BROUGHT HURRICANE CONDITIONS TO PORTIONS OF EASTERN NORTH
CAROLINA AND SOUTHEASTERN VIRGINIA.. .AND TROPICAL STORM CONDITIONS
TO MUCH OF THE REST OF THE REGION FROM NORTH CAROLINA NORTHWARD TO
NEW YORK. EXTENSIVE STORM SURGE -FLOODING OCCURRED ALONG THE
ATLANTIC COASTS OF NORTH CAROLINA AND VIRGINIA...AND IN CHESAPEAKE
BAY INCLUDING THE POTOMAC AND JAMES RIVERS. ABOVE NORMAL TIDES
WERE REPORTED AS FAR NORTH AS LONG ISLAND. HEAVY RAINS ALSO
OCCURRED ALONG THE TRACK OF ISABEL... WITH AMOUNTS OF 6 TO 12 INCHES
IN NORTH CAROLINA AND VIRGINIA AND AMOUNTS OF 1 TO 3 INCHES
EXTENDING AS FAR NORTH AS OHIO...PENNSYLVANIA...AND NEW YORK.

CASUALTY AND DAMAGE STATISTICS FOR ISABEL ARE INCOMPLETE AT THIS
TIME. ISABEL WAS DIRECTLY RESPONSIBLE FOR AT LEAST 13 DEATHS... WITH
AT LEAST 17 MORE INDIRECTLY RELATED TO THE STORM. ISABEL CAUSED
EXTENSIVE WIND AND WATER DAMAGE IN EASTERN NORTH CAROLINA AND
SOUTHEASTERN VIRGINIA AND EASTERN MARYLAND.. .WITH A TRAIL OF LESSER
DAMAGE EXTENDING ACROSS OTHER PORTIONS OF NORTH CAROLINA...
VIRGINIA.. .MARYLAND... WEST VIRGINIA.. .DELAWARE... NEW
JERSEY...PENNSYLVANIA... AND NEW YORK. DAMAGE FROM ISABEL MAY
EVENTUALLY BE ASSESSED IN EXCESS OF ONE BILLION DOLLARS.

TROPICAL DEPRESSION FOURTEEN DEVELOPED FROM A TROPICAL WAVE ON THE
8TH ABOUT 300 MILES SOUTHEAST OF THE SOUTHERNMOST CAPE VERDE
ISLANDS. THE DEPRESSION QUICKLY ENCOUNTERED UNFAVORABLE
UPPER-LEVEL WINDS AND DISSIPATED ON THE 10TH AS IT WAS PASSING
THROUGH THE WESTERN CAPE VERDE ISLANDS. I

HURRICANE JUAN HAD A COMPLEX FORMATION... DEVELOPING FROM THE
INTERACTION OF A TROPICAL WAVE WITH A LARGE UPPER-LEVEL LOW ABOUT
295 MILES SOUTHEAST OF BERMUDA ON THE 25TH. INITIALLY... JUAN
APPEARED TO HAVE SUBTROPICAL CHARACTERISTICS BUT BECAME FULLY
TROPICAL AS IT MOVED TOWARD THE NORTH-NORTHWEST AND NORTH... PASSING
ABOUT 200 MILES EAST OF BERMUDA. ITS WINDS REACHED 105 MPH ON THE
27TH AS IT CONTINUED NORTHWARD. AFTER SOME WEAKENING.. .THE
TROPICAL CYCLONE MADE LANDFALL IN NOVA SCOTIA NEAR HALIFAX LATE ON
THE 28TH. ACCORDING TO METEOROLOGISTS FROM ENVIRONMENT
CANADA... JUAN WAS THE WORST TROPICAL CYCLONE TO HIT THE AREA IN
DECADES. CASUALTY AND DAMAGE STATISTICS FOR JUAN ARE INCOMPLETE AT
THIS TIME.

HURRICANE KATE DEVELOPED FROM A TROPICAL WAVE ABOUT 900 MILES
WEST-SOUTHWEST OF THE CAPE VERDE ISLANDS ON THE 25TH. AFTER
MOVING WEST-NORTHWESTWARD FOR ABOUT A DAY... THE SYSTEM TURNED
TOWARD THE NORTH-NORTHWEST AND STRENGTHENED INTO A TROPICAL STORM
ON THE 27TH. KATE THEN TURNED TOWARD THE NORTH AND NORTHEAST
AND BRIEFLY REACHED HURRICANE INTENSITY ON THE 29TH. AT THE
END OF THE MONTH...TROPICAL STORM KATE HAD TURNED BACK TO THE
NORTHWEST AND THEN WEST WHILE LOCATED ABOUT 600 MILES SOUTHWEST OF
THE AZORES.

SUMMARY TABLE - SEPTEMBER 2003

NAME DATES MAX WIND - MPH DEATHS
________________________________________________________________

H FABIAN 27 AUG-8 SEP 145 8
TS HENRI 3-8 SEP 50 0
H ISABEL 6-19 SEP 160 13*
TD FOURTEEN 8-10 SEP 35 0
H JUAN 25-29 SEP 105 *

http://www.nhc.noaa.gov/archive/2003/tws/MIATWSATsep.shtml? 12/03/2003
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H KATE 25- SEP 75 0

NOTE... DATES ARE BASED ON UNIVERSAL COORDINATED TIME... UTC

* INFORMATION NOT COMPLETE AT THIS TIME.

FORECASTER FRANKLIN/AVILA/BEVEN/LAWRENCE/PASCH/STEWART

Tropical Cyclone, Tropical Weather, & TPC Information Topics:
Storm Information, Hurricane Awareness, Historical Information,
Tropical Analysis and Forecasting Branch, About Us, Contact Us

NOAA/ National Weather Service
National Centers for Environmental Prediction
National Hurricane Center
Tropical Prediction Center
11691 SW 17th Street
Miami, Florida, 33165-2149 USA
Todd.Spindler@ noaa.gov
Page last modified: Friday, 03-Oct-2003 14:56:20 CDT

Disclaimer Privacy Policy

http://www.nhc.noaa.gov/archive/2003/tws/MIATWSATsep.shtml? 12/0312003
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@ C/ Climate Resources / Clima4itg / Events / Storm Events /Search / Help

Storm Events
Select State

Select Desired State or *All

|State: El 7---

Search the NCDC Storm Event database to find various types of storms recorded in your county or use other
selection criteria as desired. The database currently contains:

The Storm Events Database contains data from the following sources:

AU Weather Events from 1993 - 1995, as entered into Storm Data. (Except 6/93 - 7/93, which is missing)
(NO Latitude/Longitude)

All Weather Events from 1996 - Current, as entered into Storm Data. (Including Latitude/Longitude)

Plus additional data from the Storm Prediction Center; Including
Tornadoes 1950-1992
Thunderstorm Winds 1955-1992
Hail 1955-1992

The Storm Events Database is updated when the data becomes available to NCDC.
The data Is updated on a monthly basis and Is usually 90-120 days behind the current month

Please do not contact NCDC with requests for information about specific weather events. All of the data Is
received from the National Weather Service and Is made available as soon as possible. If you cannot locate a
particular event 120 days after the end of the month of occurrence, contact Stuart Hinson.

Note To Webmaster: Link directly to Events Database

f NCDC/ Climate Resources / Climate Data EventsI /Storm Events /Searchi /Help

This page dynamically generated 06 Jan 2004 from:
hgrp.:/h/oww4.ncdc.noaa.gov/cgi-winwwvcei.dll?uwEvent-stormns
Please send questions or comments about this system to ron.rav@noaa gov
Please see the NCDC Contact Page if you have questions or comments.

http://www4.ncdc.noaa.gov/cgi-winlwwcgi.dll?wwEvent-Storms 01/06/2004
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WNCDC I Climate Resources I Climate Data lEvents / Storm Events / Search / Help

Enter Search Parameters for Virginia Storm Events
Begin Date: __1 _

End Date: j09130/2003 If Differentfrom Begin Date for Virginia

County:

Event Type: *AII i efJ
Limit Search Results tt

Tornados to: [Is ji1ae1

Hail, Size of at Least: F1 Inches

High Wind Speed of at Least: F 7]Knots________
Numbr ofInjries 1F'O: 40-72 mph (35-62 kt)Number of Injuries: Fl: 73-112 mph (63-97 kt)

Numbr O DethsF2: 113-157 mph (98-136 kt)Number Of Deaths [ F3: 158-206 mph (137-179 kt)

Amount of Property Damage $: [ F4: 207-260 mph (180-226 kt)

Amount of Crop Damage $: E Z
Reference Notes

Begin Date is Required to List Storms. Enter dates as MM/DDIYYYY. Search the NCDC Storm Event
database to find various types of storms recorded in your county or use other selection criteria as desired. The
database currently contains:

The Storm Events Database contains data from the following sources:

All Weather Events from 1993 - 1995, as entered into Storm Data. (Except 6/93 - 7/93, which is missing)
(NO Latitude/Longitude)

Al Weather Events from 1996 - Current, as entered into Storm Data. (Including Latitude/Longitude)

Plus additional data from the Storm Prediction Center; Including
Tornadoes 1950-1992
Thunderstorm Winds 1955-1992
Hal 1955-1992

The Storm Events Database Is updated when the data becomes available to NCDC.
The data is updated on a monthly basis and is usually 90-120 days behind the current month

Please do not contact NCDC with requests for Information about specific weather events. All of the data is
received from the National Weather Service and is made available as soon as possible. If you cannot locate a
particular event 120 days after the end of the month of occurrence, contact Stuart Hinson.

SNDC/ Climate Resources I CjinratekDg / EventsI Storm Events ISearchv /

This page dynamically generated 06 Jan 2004from:
hap:J/v/w4.ncdc.noaa.gov/cgi-wilwwcgi.dlwnwEvent-storms
Please send questions or comments about this system to ron.ray@noaa.gov
Please see the NCDC Contact Page if you have questions or comments.

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent-storns 01106/2004
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WNCDC / Cmrte Pcesgources I Clinate Data. J Events I Stqr-inLtes I Results / Search! rlel

Query Results

30 SNOW & ICE event(s) were reported in Louisa County, Mag: Magnitude
Virginia between 01/0111950 and 09130/2003. IDh: Injuries

PrD: Property Damage
Click on Location or County to display Details. CrD: Crop Damage

Virginia

r Location or County [ ] Time Type ag tInj PrD Cr3
I LOUISA 12/28/1993 || Heavy Snow NI/ o][1
12VAZ049 01/30/1995||Heavy Snow IuN/A [ ]1 ]I3 VAZ048 C49 - 061>062 - 01P06/1996 M Wnter Storm N 1 i lK 5

4 VAZO48>049 - 060>064 - 01/11/199611:00PM HeaVYSnOW1067>068-070>076 _ _ 1i I11.IL ]___ 1_
5 >049 -061>064- 21996Wi2 00AM nWiter Storm A110 110 jo

16 VAZO48>049 -060>064 - Winter StOrm
067L> 076 __ _ _ _ _ _ _ _

7 VAZO48>049 -060>064- 1W03/01/1996109:00PM IIWinter Storm I/1O110 ho
066>078-085 II _ _ ! 11 _ IL IJ __

8 VAZO48>049 - 060>064 - 03/07/1996 Winter Storm 1101
066>078 - 080>086 - 088>090- - I
092>094 , _ _ ___________ ._____

i 9 VAZO48>049 - 060>064 - 069 - /19971800 AM Winter Storm 11 1 iW1

10 VAZO48>049 - 060>062- 1-97112:00 Winter Storm lIN [I3l313
065L>066 F[1 1 ______J.....in.... ...J ___

IIi VAZO48 09 - 060>,094 -096 - f 1v399811 le]Ie Storm 1I/IOIi2.M 1W

112 VAZO48>049 -060>061 [,01/02/1999[04:00 PM Iwinter Storm o[iiEj[E I:]E1o IO I
13 VAZO48>049 -060>064 - 069 - 108 19 30 AM ||Winter Weather N/A[l3Ipi5

Q2L4Ž Q [ [ __ _ _ _ _ __I I__ _ _ _ _ _ _ _ F _ _ __ _

114 VAZO48>049 -060>061 -064 w01/15/19991101:30 AM ]IWinter Weather J[N/A jZ o 110 jE J|o II15 VAZO48>049 - 060>062-065 - ||OI/19/2000||11:00PM llWinter Storm llIIlio
067>070 -079>080-087>088 11 11 11 IL __1

116 VAZO48>049 -060>062 -068 ||01/25/2000|[01 :00 AM l|Winter Storm I[-iiK ]O 1[
17 VAZO48>049 - 060>061 - N 1 0Ice Storm 465KI063>066-070>076-079>083 11 11 11_IL ______

118 VAZO49 -063>064 - 072>078 - | 12120001 Winter Storm
084>086-099 FIN jll ' [Jf2 ][o I[i

%V
1

VI

x

V

I/
I/

http://www4.ncdc.noaa.gov/cgi-winlwwcgi.dll?wwevent-storms 01/06/2004
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119 VAZO48>049 - 062>064 10222/2001 11 10:00 AM 11 Winter Storm || N/A 110 110 110 110

'20 VAZO48>049 1/2021 11:30PM WinterStorm I/°
1|01/19/2002|f09.00AM ||Winter Storm N; Iol1 [I1 I 0

22 VAZO48>049 - 060>064 - 1|12/04/2002|10:00PM Winter Storm N/11 0 l
1067>069 - 072>075 11 11 1 ILJLI I_

23 VAZO48>049 -060>064 -069 12/11/2002 1103:00 AM Winter.
Weatherlmi

N/A 110 0 0 10
__ __ -= .. , . .. -____I i i - 1l I I

&-I IF If--

.

'I

'I
J1

e

24 VAZO48>049 - 060>100 01/06/2003 106:00 PM Winter
Weather/mix

N/A 110
0 110 0

25 VAZ048>049 - 060>063- j 01/16/2003 j 09:00 PM i Winter Storm N I O
1065>067 - 069-079-087- 095>09711 l . 1 IL ..JI ___

26 VAZ048>049 - 060>064 - 0113012003 120 PM iWinter Storm 1 O 1I O

127 VAZ048>049 - 060>064 - 069- 1 02/06/2003107°° PM |FWinter Storm 13/ 3O1 3o 3
28 VAZ048>049 - 060>064 - 02/10/20031 07:00 AM 1 Winter N/A 0
068>071 - 074>076 1 j _ _ | Weather/mix iL Z 1[ _ _1

29 VAZ048>049 - 060>064- 0 Winter Storm NJA

067>078-099 __ __ __L.L .. _l... IL . l_ _ _ ___

30 VAZ048>049 - 060>077 -080 - 10226/2003 Winter Storm :]A1 5 f . 0.

. . . TOTALS: 112 20.565M 15K

Il Top of Page

e. NCDC N Climate Resources /CinteDaa / Events / Jor Eyvets / Results / Searci }Help

This page dynamically generated 06 Jan 2004 from:
Avw4.n acgi-w g.ll?wwEvent-stormis

Please send questions or comments about this system to ronrray@noaa.gov
Please see the NCDC Contact Page if you have questions or comments.

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent-storms 01/06/2004
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I
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V

V

V

/

V/

v/

>('

Query Results

28 SNOW & ICE event(s) were reported in Hanover County, Mag: Magnitude
Virginia between 01/01/1950 and 09/30/2003. tj: Injuries

PrD: Property Damage
Click on Location or County to display Details. CrD: Crop Damage

Virginia

Location or County MiniTime Ty]pe Mag [[ D CrD

I HANOVER 12/2811993||50 ]|Heavy Snow N/A l ZI ]
12W Portion ||01/30/1995J1i ||Heavy Snow N/A 0 [ j [I
3 VAZO60 - 063 - 066>067 - 01/06/1996 12:00 PM Winter Storm u O llSK
1070>071 - 079>083 - 087;t090 - 02 1 1

4 VAZO48>049 - 060>064 - II01/11/1996||11:00PM | Heavy Snow I NA i lfo 110
1067>068 - 070>076 Ml I __ . .. L .. L.I_ _
5 VAZO48>049 - 061>064 - || 02/02119961|02:00 AM I|Winter Storm | Ii~ 1[6i0o
073>075 - 077 II __ ____________

6 VAZO48>049 - 060>064 - 02/16/19961 03:00 AM Winter Storm N/A olo 0
067>076 IN _ L
7 VAZO48>049 - 060>064 - 103/0111996f09:PM Winter Storm uN/A flo ifo 1
1066>078 - 085 1 FINIL L L2 ~0 6 6 > 0 7 8 -0 8 5 ~ ~ ~ . l i i i ........ ..__ _ _ _ _ _ _ _ I . ..I ...... I ....I _ _I 8VAZO48>049-060>064- 1|03/07/1996|1 Winter Storm 0 0 1 l
066>078 - 080>086 - 088>090 - NA [01 10

9 VAZO48>049 -060>064 -069 - 102/08/19971 Winter Storm FN/ it l 0 1171
074>017 111 1I 2 2I ll]
10 VAZO48>049 -060>094 -096 - I12/23/1998II PM lce Storm 11N11ho1b1I 20.0M ilol

11 VAZO48>049 -060>064 - 069 - 1[01108/1999 09:30 AM || Winter Weather NAiol|o 11
1024,07M 1I 1I1 I J l LI12VAZO48-063>064-072>075 - 1103/09/1991101 00PM |IWinter Storm lNAo110 lb
1077 _ __11_11__11__11 IL__ __ IUI__ _ IL iIII13 VAZO63>064 -071>074 -078 - 01/19/2000||11:00PM || Winter Storm |N/A 11oIo Ito
081>086- 089>100 [1 11 11 I__ _ _ _ _ _ _ _I 14 VAZO63>067 -070>077 - 1[0125200I01:00AM || Winter Storm ltN/A101 0 Ito
1079,083 -088 111 1IL L U LI 15 VAZO48>049 -060>061 - 01/3 Ice Storm 1I 1ii[465K | -
063>066 -070>076-079>083 1I 1I 11 IL. L..I ___

116 VAZO49 - 063>064-072>078- 1102/1200011 10:00AM IfWinter Storm i[N"A1[o11oif o
1084>086 -0 111 1IML J II

08. 8 .....r.....Winter m OM.................. ..
17 VAZO48>049 -06W>64 |02/2212001||10:00 AM 11Winter Storm N/A []L1i]1I°~ I1

11 11 11 11 11 11 11 11

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent-storms 01/06/2004
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N1-

N/

V/

Y_

18 VAZO61>064 - 068>078 -
082>086- 090 - 099>100

01/02/20021111:30 PM
I

Winter Storm N/A 0 0 jjo
I
0

'|19 VAZO48>049 - 060>064 - 120 09:00 AM Winter Storm | hNIA O O10
1066>069 - 071 [1 1 i i
[ 20 VAZ048>049 - 060>064 - | 12/0412002110:0PM Winter Storm N ° 1°
067>069- 072>075 _ _ I . t___

[21 VAZO48>049 - 060>064 - 069 112/112002 03:00 AM Winter || N/A | o |o l
[Weather/mix II ____ 1L.J

22 VAZO48>049 - 060>100 Winter
I Weather/mix ... L...L..i

23 VAZO48>049 -060>063- 01/16/20031 09:00PM ||Winter Storm IN/Alii[O I 1
065>067 - 069 - 079 - 087 -095>0971 StrI II IUI L I.

124 VAZ048>049 - 060>064- ||01/30/2003|112:00PM 1|Winter Storm N/All 0 lb ||Io
1067>069 1 11 11 11 I I 11 1

25 VAZO48>049 - 060>064 - 069 - [020612003 1|07:00 PM |fWinter Storm IN/AI 011 1101
071>075 I I _ _ I So I. . . I 1 11

26 VAZO48>049 - 060>064- ||02/1012003 |07:00AM |[Winter N/A 0
068>071 - 074>076 I_ _ _ J[Weather/mix I L. . _______

27 VAZO48>049 - 060>064 - |0215/200304:00PM Winter Storm I0ir| Ibo
.067Q078 -os 11 11 1 ____________

|28 VAZO48>049 -060>077 - 080 - 6/2 12:00PM Winter Storm Jo 110 jjo flWJ
109 111f ! 11 IL L2 I11 1

TOTALS:|[0Z[F] 20.580M |[

II Top of Page

1
'I

0 NCDC/Ciimate Resouirces I Climate Data J Events / Storm Even ts/Results/Search /lksl

This page dynamically generated 06 Jan 2004from:
htp.:/Avwn4.nedc.noaa.ggov/cgi-winlwwcgi.dll?wwEvenrt-storms
Please send questions or comments about this system to ron.rav@noaa.gov
Please see the NCDC Contact Page if you have questions or comments.

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent-storms 01/06/2004
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0 NCDC/-Climate Resouirces I cimate Data / Elvents /S~tningEve ls / Results I Sar / hlelp

V

V

v

vY

Query Results

29 SNOW & ICE event(s) were reported in Caroline County, Mag: Magnitude
Dth: Deaths

Virginia between 01/011950 and 09130/2003. NI: Injuries
PrD: Property Damage

Click on Location or County to display Details. CrD: Crop Damage

Virginia

Location or County ||Dte | Time Type Mag D~ i A PrD []
I CAROLNE | 12/28/1993 Heavy Snow N1/ °I I1

12 VAZ064 1[01/28/1995 |IHeavy Snow N/ iE I IIE
3 VAZ048>049 - 060>064 - 1[Ol/11/19961 11:00PM Heavy Snow 1[ E1 1 °][1I1
067>068 - 070>076 II L ll _ L L .iI

49- 06 1>064 - fl20/96(!:jWinter Storm I~J 5lfN I)~
VAZO48>049 - 060>064 - 03:00 AM 1. F

6 VAZO48>049 - 060>064 - 03101/1 19 9 6 09:00 PM Winter Storm
066>078 -085. 1 . I [
7 6VAZO48>049 - 060>064 - 03/0/1996 M Winter Storm |N/A || 0 °
066>078 - 080>086 - 088>090- 11 - 11
092>094 11 11 11 1__1 IUI IL

8 VAZO48>049 - 060>064 - 069 - | 02/08/1997 1108:00AM || Winter Storm ii-I
074>077 11 11 II 11 FIL Ni1 Iiu

19 VAZO48>049 -.060>094 -096 - I 9981 02:00 PM || Ice Storm 110110 112M 1
10 9> 1-00 I[...............I_______ III....... NI......L... i_____
10 VAZO48>049 -060>064 -069 - 0930Winter Weather 0

1074>076 AM 1t W t 11 IL II IL I

1II VAZO48>049 -060>061 -064 1|01/15/1999||01:30AM JlWinterWeather] / I 1O 11

112 VAZO48 - 063>064 - 072>075- Wi03/09/1999||01:00PM |[Winter Storm Ii Ii1[o 117
, Q iI _______ _________I .. ... .. ... ........ I..... ..i ______

13 VAZO63>064 - 071>074-078- WI01119120001111:00PM IIWinter Storm IA 1° Ito 11
081>086-089>100 I_ FIN 1 i.....i III
14 VAZO63>067 - 070>077 - 111s/2000||01:oo AM || Winter Storm iN/A 0 11O[
079>083-088 l i _ _ I _ I FI Nll ___

[iTAZ048>049-060>061 c113012000||04:00AM |Ice Storm IIto 1121465K Io
1063_066-070>076 -079>083 1I 11 IL________

116 VAZO49 -063>064-072>078- I|02/12/20001 10:00AM I Winter Storm IIN/A 11 0
084>086 s 11 11 092 1. IL .. ILJ

117 VAZ048>049 -062>064 || 02122/0011 10:00AM | Winter Storm -] iII o i]

V

V.

V

'I

¶4
18 VAZO61>064 - 068>078 -

11
01/0212002 11:30PM Winter Storm N/A 0 0 0

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent-storms 01/06/2004
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1082>086 - 090 - 099>100 IL 11 II 1I I1 11 11 11 11
'I/

N/

1
t)/

'I

19 VAZ048>049 - 060>064 - j| 0/1912002 109:00 AM iiWinter Storm il
1066>069 - 071 _ _ _ _ _ _ ______ IL J

120 VAZ048>049 - 060>064 - | 12/04/20021|10:00 PM WiirSton N/ O |I 1 0
067>069 - 072>075 J _ _ I

121 VAZ048>049-060>064-069 12/111/2002||03:00AM WeWinter/mix
l ll ll 11 ~Weather/mix L IUL

22 VAZ048>049 - 060>100 01106J20031106:00 PM Winter N/A O ll 0

l ~~Weather/mix n 2 l

I 23 VAZ064 - 072>078 - 083>086 - IF01/14/200310:00P Winter I N/A o 1oo lT
090>091-094>095 - 099>100 N L i I .Weather/mix I L . I .

24 VAZ064 - 068 - 070>078 - |0116120031| 90 M | Winter Storm i|7l l0 F
080>086 - 088>094 - 099>100 I I 11 It lb 1W

25 VAZO48>049 - 060>064 - 1|01/30 2:00 PM 3h Winter Storm 0iAII1Io

. E6>062 111 ]1 12 fl
26 VAZO48>049 - 06>064 -069 - ||02/06/2003|07:00 PM Winter StonnrmA 1 1 O"~1 1 0 I
0M>0m 11 IL I1I L I II
27 VAZ048>049 - 060>064 - ||02/10/2003|| 07:00 AM lWinter l I~IIli 1 0

068>071 - 074>076 1 I l|Weather/mix II IIJ

|28 VZ04 49 - 060>064 - ||02/5120031 04:00 PM ]|Winter Storm fib jjo ]jo)
1067>078 -099 lI!1 IL LIII
29 VAZ048>049 - 060>077 -080- n02/26/20031112:00 PM |[Winter Storm 1Iiil [ 1V 1
099 I 6/20031L [int ILrStoLmL L

TOTALS: IE 1i 1120.465MI1[O

Top of Page

eE.PNCDC/ Climate Resources / Climate Data IEn -ti / £tar1E-vents I Results I Search I /Hep

This page dynamically generated 06 Jan 2004from:
hntp://Avww4.ncl.noaa.govlcgi-Winfwrgidll?wwEvent-stormA
Please send questions or comments about this system to ron.rav@noaa.gov
Please see the NCDC Contact Page if you have questions or comments.

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent-stonns 0)1/06/2004
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I NCDC/ iAfte Resources / Ctimate Data /Events /5ptnn Events /Results 1 rh1 /IIelp

v

V.X

1/

Query Results

26 SNOW & ICE event(s) were reported in Spotsylvania County, Mag: Magnitude
Dth: Deaths

Virginia between 01/01/1950 and 09/30/2003. .Ini: Injuries
PrD: Property Damage

Click on Location or County to display Details. CrD: Crop Damage

Virginia

I Location or County [ ] Time Type MagDth]i PrD [13
; SPOTSYLVANIA 12/28/1993 II70 II||Heavy Snow IN/oA1

12 VAZO56 01/28/1995II180 j ||Heavy Snow oIA[LI~II I[IK
13VAZ056 r020T4/19951IV3 IHeavy Snow uN/AE]]E--JE: II ]iIi

14 VAZO21 -025>031 -036>042- 1 i107:00AM 1[Heavy Snow I tI
- 5VAZO25 -036>039 -051- 009960500AM Heavy Snow NA[ I 1o

I6VAZ021 - 025>031 - 036>042- 02/02/1996 0:00PM JfHeavy Snow I I

17 VAZO21 - 025 - 036>037 - 02/16/1996 08:00AM Heavy Snow N/A O |7 °
041>042 - 050M0A I.I . . L
8VAZO21 -025>031 -036>042- 08199 08:00eAM avy Snow 110 115K 13 E

19VAZO28>031 -037>042- r1200PM Weather

10 VAZO36>038 -042-050>056 W01/08/1n999 [2:00AM Winter Weather ([NAIR iiI[ iIIo IISI:
11 VAZO26>031 -039>042 - IceSton3

05 1> -05 6 _ _ _ _ _ _ __ _

12 VAZO26>031 - 038>042 - | /1900A WinterStorm

13VAZO30>031-039-052 03:00AM Winter Weather 0I ][ E0
MIM IL FINj [III

14 VAZO25031 - 036>042- WinterStorm

0 50> 057 ____ ___ I__ _ _ _ I____

|15 VAZ05>0 101_/30/0]06:00AM Ice Storm J[N/ i 1
|16 VAZ025>026 -036>039-050- |12MIi08:00AM interWeathe0r HOI
00--102 1 fl FIN__________

17VAZ25>031 - 037>042- ||12/13/20001106:00PM ||Ice Storm
050>053-056 l i i __ __ __ Il _____ _____ ___

18 VAZ02 -026 - 036>042 - WintereWeath-IZZIZ IIII]I21/2]I400 M Il-rWe INAIQIJOF

v

v

'I

V
v

1/

X/

V/ 119 VAZO36>037 - 050 - 052>053 - 1102/22/2001 09:00 AM ||Winter Storm NIA 110 110 11I

http://www4.ncdc.noaa.gov/cgi-winlwwcgi.dllwwevent-storms 01/06/2004
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1055>057 11 1I 1I 11 II II II 11 I

IV/

V

/

V/

V

j20 VAZO56>057 01/03/2002 05:00 AM Winter Storm E i[JI I i
I VAZ2627 -029>031- |[01119/2002||06:00AM ||Winter Weather 1Iialillo ||I1

1036>041 - 050>057 1 11 L L I2 L

025>031 - 036>042 - f/200 12 00AM Winter Storm |l[l] 310 ]W
2 VAZO50 055>056 1220021| 12:00AM Winter I[/ [

III Weather/mix l
24 VAZ025>030 -036>042 1 0 231 07:00 PM ||Winter Storm ito 3

25 VAZO21 - 025>031 - 036>042 - 02/14t203 AM Winter Storm N/A -8 ir[Q00>057 . I _ M  J[O

[26 VAZ021 - 025>031 - 036>042 - 0 2003 06:00 AM Winter N/A
050>057 Weather/mix L

TOTALS: IIE] 9.565M [|
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v

V.

v

V/

x"

VI

x"

t/

>V

Query Results

30 SNOW & ICE event(s) were reported in Orange County, Mag: Magnitude
Virginia between 01101/1950 and 09/3012003. D: Injuries

PrD: Property Damage
Click on Location or County to display Details. CrD: Crop Damage

Virginia

I Location or County [Dt | Time Type Magt[h] IjN

JI ORANGE || 12/28/19931 ||I00 Heavy Snow N/A1 IIi

2VAZO0 01128/1995||1730 Heavy Snow No/ jIEI
VAZOZ50 0 704/199510230 |Heavy Snow No/A [I

4 VAZ021 - 025>031 - 036>042 - I/191J9 7:61 AM | Heavy Snow jf3J 13 oK o

5 VAZO21 -025>031 -036>042- 10:00 PM !Heavy Snow IE3iEir3[2
jOSO>057 I~~~6 ______ jja

16VAZO2I-025 - 036>037- 6119961|08-00AM HeavySnow

L041>042 - 050>057 11 __ _ 11 __ __ 11 11 . 11 .11 __ 1_

77VAZ01 -025>031-036>042- J 02/08/1997O 00AM ][HeavY Snow jrf[ 1 1 1 0 1 [25K SJ

8 VAZO25>026 -029 -038>042 - 12211 :009AM |Snow

9 VAZM37>039 - 042 - 050 - If < 9907100 PM ||Winter Weather Iif1o oo
1052>053 I L 1 _____ II __FIN__

|10 VAZO28>031 - 037>042 - Wi2<9 12:00PM |tWinter Weather IiI o 1
050>05156 IL......9......1.. II1____ Ii______ Hil........]...
11 VAZO36>038 -042-050>056 I 0110819991102:00 A |WinterWeather N/E1.oi 11E

|12 VAZO21 -025 -036>038 - 050 - 4/19 0200 AM ]|Winter Weather I1iHl3zJojj
13 VAZO26>031 - 038>042 1030 03:00 AM ||Winter Storm [EI Eo l E1 I

114 VAZO37>041 - 050>052 I 4/19991 05:00AM WinterWeather N/A:~

|15VAZO21-025>029-036>038 - |20/200e

1 0425>051 - 036>055 - 1//0]3:00 AM |Winter Storm -I 6 AZ2>051 -0536>042--
16______ 1 06>4 I 01 00H3:00 AM ](Winter Storm I~ L.II0 fo

|17 VAZO21 - 025>031 - 036>042 - 11/3inter storm
[050>054 F1 1320g30A 1 intetr II I~il~~ ~ i
18 VAZO25>026 - 036>039 - 050 - 02/12/2000 A inter Weather] EN3E2
~055>057 7 WIne Wthrm

19 VAZQ25>031 - 031>042 - 11 12/13/20001106:00 PM 11 Ice Storm II NIA 110 110 0 II 01

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent-stonns 01/06/2004
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1050053 - 056 II 11 11 11 11 11 11 11 11
XI

V

V

1V

IL.J 1 L IL

20 VAZO21 - 026 - 036>042 - 04:00 AM Weather 0 l 0 0
050>056 .1 e L _

21 VAZO36>037 - 050 - 052>053 - 220 09:00 AM Winter Storm 1 1
055>057 [0 9 I I 2 J L II

|22 VAZO37 - 050 - 055 I|0110312002| 05:00 AM liWinter Weather /I-LIlo 0 ]
j23VAZ026>027 - 029>031 - |01/19/2002|06:00AM |Winter Weather lb I lb II |
1036>041-050>057 IL. 11.11.I IL.I ll,
24 VAZO21 - 025>031 - 036>042 - 12105120021 ||Winter Storm N/Al|O I| |O IE so050 0 7 Il __ _ __ _ 1 2: 0 A Stor m2 1
25 VAZOSO 055>056 0| 12/11/2002 |[12:00 AM I[ Winter J[N/A O [I 1 i

- 0 5 0 / 0IW eather/m ix N/A 0110

26 VAZO21 025>03-03 7>041 - 1101105120031|06:00PM ||Winter |N/A|lo o |lo I1o1
I i0L ..2 11.11.11.Weather/mix ..il. . .I
27 VAZO25 030 - 036>042 - Wi0000M nter StOrm lb 1 1 1M

1050>057 Ho 11/2 0 11 11 itr tr 11 1[IL 1JL I 11_28VAZ021-025>031-036>042- 1 Winter IStormI].9M LI
29VAZO21 025>031 -036>042- 0031 inter 1 111
I 50>0Q57 111 1Weather/mix |L U L

130VA07031 -037>042 - ||33i03|5°A |Winter 14411 |

____>___ Weather/mix I FLJ1 I - 11

F TOTALS: IEjjFjF9.245M [E

I1I Top of Page
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Event Record Details

Event: Ice Storm

Begin Date: 23 Dec 1998,02:00:00 PM EST

Begin Location: Not Known

End Date: 25 Dec 1998, 05:00:00 AM EST

End Location: Not Known

Magnitude: 0

Fatalities: 0

Injuries: 0
Property Damage: $ 20.OM

Crop Damage: $ 0.0

State: Virginia
Map of Counties

Forecast Accomack, Amelia,
Zones Brunswick, Caroline,

affected: Charles City,
Chesterfield / Colonial
Height, Cumberland,
Dinwiddie / Petersburg,
Essex, Fluvanna,
Gloucester, Goochland,
Greensville l Emporia,
Hanover, Henrico /
Richmond, Isle Of Wight,
James City l
Williamsburg, King And
Queen, King William,
Lancaster, Louisa,
Lunenburg, Mathews,
Mecklenburg, Middlesex,
New Kent, Newport
News, Northampton,
Northumberland,
Nottoway, Powhatan,
Prince Edward, Prince
George / Hopewell,
Richmond,
Southampton I Franklin,
Suffolk, Surry, Sussex,
Westmoreland, York I
Poquoson

Description:
A major ice storm affected central and eastern Virginia from Wednesday, December 23rd into Friday, December
25th. A prolonged period of freezing rain and some sleet resulted in ice accumulations of one half inch /0.50/ to
one inch /1.00/ in many locations. The heavy Ice accumulations on trees and power lines caused widespread
power outages across the region. Approximately 400,000 customers were without power during the maximum
outage period, Christmas Eve day. Some customers were without power for about ten days. Many accidents
occurred due to slippery road conditions, especially bridges and overpasses. Many secondary roads were
Impassable due to fallen tree limbs and In a few cases, whole trees.
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Event Record Details

Event: Winter Weather State: Virginia
Begin Date: 23 Dec 1998, 12:00:00 PM EST Map of Counties

Begin Location: Not Known Forecast Albemarle /
End Date: 24 Dec 1998,04:00:00 AM EST Zones Charlotttesville,affected: Arlington I AlexandriaI

End Location: Not Known Falls, Clarke, Culpeper,
Magnitude: 0 Fairfax, Fauquier,

Fatalities: 0 Frederick / Winchester,
Greene, Loudoun,

Injuries: 0 Madison, Orange, Page,
Property Damage: $ 0.0 Prince William I

Crop Damage: $ 0.0 Manassas,
Rappahannock,
Spotsylvania /
Fredericksburg, Stafford,
Warren

Description:
A cold front swept across Virginia on the 22nd of December, ushering in sub-freezing air that set the stage for a
mixed bag of precipitation the following day. On the 23rd, a weak upper level disturbance from the Gulf States
moved quickly across the Mid Atlantic region, dropping between a trace and 2 inches of snow across Northern
Virginia, in addition to a thin layer of Ice and sleet. The combination of mixed precipitation, holiday travellers,
and the first snowstorm of the season for drivers led to many traffic accidents. Law enforcement officials
reported 70 accidents during the evening rush hour on the 23rd around Washington D.C. In Fairfax County, a
tanker truck slid into a ditch in Centreville, leading to a hazardous materials spill and an 11 hour road closure.
Interstate 81 was also treacherous, especially between Stephens City and Winchester in Frederick County. A
tractor trailer tipped over on the I-81 ramp to U.S. Route 50, closing it from 3 to 11 PM, and two people were
injured in a crash at the I-81 Millwood Pike bridge. The westbound lanes of Interstate 64 had to be shut down for
two hours in Albemarle County after a tractor trailer wrecked east of Afton and over 50 other accidents lined the
highway. A 25 car pileup was reported on U.S. 29 just south of Greene/Albemarle County line. State Route 3 and
208 had to be closed for a short time due to multiple accidents. A 74 year old man was killed in a car accident on
the 23rd at 5:45 PM on State Route 208 in Spotsylvania County after his vehicle hit ice and flipped over.
Snowfall totals included 0.4 inches at Washington Reagan National Airport (Arlington County), 0.5 inches In
Augusta, Rockingham, and Rappahannock Counties, 0.6 inches at Dulles International Airport (Eastern
Loudoun County), 0.7 inches in Orange County, 1.0 inches in Frederick, Clarke, Madison and Albemarle
County, 1.3 inches in Western Loudoun County, and 1.7 inches in Fauquier County. In addition, many locations
received a coating of freezing rain and sleet. This thin layer of Ice knocked out power for up to 12 hours for 100
customers In Albemarle County early on the 24th. The wintry mix remained on the ground through December
25th, giving the region a rare "white Christmas".
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Event Record Details

Event: Ice Storm

Begin Date: 30 Jan 2000, 04:00:00 AM EST

Begin Location: Not Known

End Date: 30 Jan 2000, 10:00:00 PM EST

End Location: Not Known

Magnitude: 0

Fatalities: 0
Injuries: 2

Property Damage: $ 465.0K

Crop Damage: $ 0.0

State: Virginia
Map of Counties

Forecast Brunswick, Caroline,
Zones Charles City,

affected: Chesterfield I Colonial
Height, Cumberland,
Dinwiddie / Petersburg,
Essex, Fluvanna,
Hanover, Henrico I
Richmond, King And
Queen, King William,
Louisa, Lunenburg,
Mecklenburg, New Kent,
Prince Edward, Prince
George / Hopewell,
Richmond, Westmoreland

Description:
An ice storm affected a large portion of central and eastern Virginia with ice accumulations of up to one-half
inch. Freezing rain mixed with sleet and snow spread over the area during the morning hours. Freezing rain then
mixed with rain during the afternoon and evening along the eastern counties of Prince George, Charles City,
New Kent, King William, King and Queen, Essex, Richmond, and Westmoreland. Farther west, freezing rain fell
for most of the day with general accumulations from one-fourth to one-half inch. At one point, 300,000 people
were without power in the Richmond vicinity due to the weight of Ice downing trees and power lines. One
Richmond TV station was knocked off the air for 45 minutes Two people were reported injured in Richmond;
one while cutting downed trees with a chainsaw, another In a sledding accident
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Event Record Details

Event: Winter Storm

Begin Date: 30 Jan 2000, 03:00:00 AM EST

Begin Location: Not Known

End Date: 30 Jan 2000,08:00:00 PM EST

End Location: Not Known

Magnitude: 0

Fatalities: 0

Injuries: 0
Property Damage: $ 0.0

Crop Damage: $ 0.0

State: Virginia
Map of Counties

Forecast Albemarle I
Zones Charlotttesville,

affected: Arlington l Alexandria /
Falls, Augusta /
Staunton / Waynesbor,
Clarke, Culpeper,
Fairfax, Fauquier,
Frederick I Winchester,
Greene, Highland,
Loudoun, Madison,
Nelson, Orange, Page,
Prince William I
Manassas,
Rappahannock,
Rockingham /
Harrisonburg,
Shenandoah, Warren

Description:
Cold air was In place east of the Blue Ridge Mountains on the 29th and 30th, keeping surface temperatures below
freezing. Low pressure moved from the Lower Mississippi Valley northeastward to the Mid-Atlantic region early
on the 30th, creating the perfect conditions for freezing rain around the Fredericksburg area, a mix of sleet and
snow east of Skyline Drive, and moderate snowfall in the mountains. Ice accumulations between 1/4 and 3/4 of an
inch coated roads, trees, and power lines in Fredericksburg and Stafford, Spotsylvania, and King George
Counties. Electrical outages were reported as trees and branches weighed down by Ice fell onto power lines.
Disruptions affected 1000 power customers in Albemarle County, 125 customers in Orange County, and 3000
customers in Fredericksburg and Spotsylvania and King George Counties. A mix of sleet, freezing rain, and
snow fell east of a line from Charlottesville to Arlington. Snow and sleet accumulations in this area ranged from
1 to 3 inches. West of this line, 3 to 7 Inches of snow and sleet fell. Storm total accumulations included 1.2 inches
at Washington Reagan National Airport, 6A inches at Dulles International Airport, 6.0 inches in Winchester, 9.0
Inches in Luray, 6.5 inches in Warrenton, 2.5 inches In Manassas, 4.7 inches In Orange, 6A Inches in Culpeper,
3.0 inches in Charlottesville, 6.5 Inches In Staunton, and 7.0 Inches In Monterey. Over 70 auto accidents were
contributed to the storm, Including two separate crashes in Loudoun County which killed a 59-year-old man and
an 18-year-old woman. Significant flight delays were reported at National, Dulles, and Charlottesville-Albemarle
Airports. Several train and bus routes were canceled or delayed. In Culpeper County, three horses suffering
from hypothermia were rescued from a pond during the storm after falling through the Ice.
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Event Record Details

Event: Ice Storm

Begin Date: 13 Dec 2000, 06:00:00 PM EST

Begin Location: Not Known

End Date: 14 Dec 2000, 08:00:00 AM EST
End Location: Not Known

Magnitude: 0

Fatalities: 0

Injuries: 0

Property Damage: $ 0.0
Crop Damage: $ 0.0

State: Virginia
Map of Counties

Forecast Albemarle /
Zones Charlotttesville, Augusta /

affected: Staunton / Waynesbor,
Clarke, Culpeper,
Fairfax, Fauquier,
Frederick I Winchester,
Greene, Loudoun,
Madison, Orange, Page,
Prince William /
Manassas,
Rappahannock,
Rockingham I
Harrisonburg,
Shenandoah,
Spotsylvania /
Fredericksburg, Warren

Description:
A strong cold front brought chilly air Into the region on the 12th. By the afternoon of the 13th, an upper level
disturbance brought warm air into the mid levels of the atmosphere and caused snow that fell from the system to
melt to rain on its way down. When the rain hit the ground where temperatures were below freezing, ice
accumulated. Across the Shenandoah Valley and much of Northern Virginia, the ice accumulated to between one
quarter and three quarters of an Inch. The weight of the ice brought down some trees, branches, telephone lines,
and power lines. Nearly 50,000 customers lost power across Northern Virginia for a short time. Roads were
turned into sheets of ice and several traffic accidents were reported. Along the Interstate 81 corridor, law
enforcement advised drivers to remain at home overnight after road conditions rapidly deteriorated. Near the
Potomac River south of Washington D.C. and across the Central Piedmont, temperatures remained closed to the
freezing mark so Ice accumulations were less than one quarter of an inch and only caused minor inconveniences.
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North Anna

I PMP Depth (in)
Duration NovI Deck Jan/Febl Mar

C 0.0 0.0 0.0 0.0
61 15.01 12.01 10.51 11.5 48 27.11

24 24.0 18.5 16.0 17.51
75 29.51 23.01 20.51 22.0
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Figwr 24.--6-hr 10-mn 2 MP, November, (in.).
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Figure 16.--6-hr 10-m! 2 PMP, January and February in.).
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Figure 34.--24-hr 10-mA2 PMP, November, (in.).
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Figure #44.--72-hr PMP, November, (in.).
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Figure 4. Isopleths (m x 102) of mean summer morning mixing heights (see Table B-1 for data).

A 5 O n



60

6

4 3 3C4

-- T

z

;~h3

0
C9

z
0
q 

Iz iue5.Iolth i 102) of mean autumn morning mixing heights (see Table B-i for data).Z iue5 solts(



two
c

En

10

24 A

Figure 6. Isopleths (m x 102) of mean annual afternoon mixing heights (see Table B-I for data).
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Figure 8. Isopleths (m x 102) of mean spring afternoon mixing heights (see Table B-i for data).
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Figure 10. Isopleths (m x 102) of mean autumn afternoon mixing heights (see Table B-1 for data).
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RICHMONDIBYRD FIELD VA
Latitude = 37.50 N WMO No. 724010
Longitude = 77.33 W Elevation = 177 feet
Period of Record = 1973 to 1996 Average Pressure = 29.84 inches Hg

Design Criteria Data

Mean Coincident (Average) Values
Design Wet Bulb Humidity Wind Prevailing
Value Temperature Ratio Speed Direction

Dry Bulb Temperature (T) (F) (OF) (grub) (mph) (NSEW)
Median of Extreme Highs 99 78 111 9.8 SSW
0.4% Occurrence 95 77 109 9.9 SW
1.0% Occurrence 92 76 108 9.5 SW
2.0% Occurrence 90 75 106 9.3 SW
Mean Daily Range 20 - - -

97.5% Occurrence 24 22 12 6.9 N
99.0% Occurrence 18 16 9 7.3 N
99.6% Occurrence 14 12 7 6.7 N
Median of Extreme Lows 8 7 5 7.4 W

Mean Coincident (Average) Values
Design Dry Bulb Humidity Wind Prevailing
Value Temperature Ratio Speed Direction

Wet Bulb Temperature (Tsb) (OF) (OF) (grfb) (mph) (NSEW)
Median of Extreme Highs 82 93 142 8.8 S
0.4% Occurrence 79 90 130 8.7 S
1.0% Occurrence 78 88 126 8.7 S
2.0% Occurrence 77 87 123 8.5 S

Mean Coincident (Average) Values
Design Dry Bulb Vapor Wind Prevailing
Value Temperature Pressure Speed Direction

Humidity Ratio (HR) (grab) (OF) (in. Hg) (mph) (NSEW)
Median of Extreme Highs 151 85 1.00 7.3 S
0.4% Occurrence 137 84 0.90 7.3 S
1.0% Occurrence 132 82 0.88 6.9 S
2.0% Occurrence 127 81 0.85 7.3 S
Air Conditioning/ T 2 930F T 2 800F Tb > 73TF Twb 2 670F
Humid Area Criteria #of Hours 84 1026 880 2161

Other Site Data
Rain Rate Basic Wind Speed Ventilation Cooling Load Index

Weather 100 Year Recurrence 3 sec gust @ 33 ft (Ton-hr/cfm/yr) Base 75SF-RH 60%
Region (inihr) 50 Year Recurrence (mph) Latent + Sensible

7 3.3 90 3.5+ 1.1
Ground Water Frost Depth Ground Snow Load Average Annual

Temperature (0T) 50 Year Recurrence 50 Year Recurrence Freeze-Thaw Cycles
50 Foot Depth * (in.) (IWt2) (#)

60.5 18 16 56
*Note: Temperatures at greater depths can be estimated by adding 1.5F per 100 feet additional depth.



CHARLOTTESVILLE VA
Latitude = 38.13 N WMO No. 724016
Longitude = 78.45 W Elevation = 640 feet
Period of Record = 1973 to 1996 Average Pressure = 29.34 inches Hg

Design Criteria Data

Mean Coincident (Average) Values
Design Wet Bulb Humidity Wind Prevailing
Value Temperature Ratio Speed Direction

Dry Bulb Temperature (T) (F) (0 ) (grllb) (mph) (NSEW)
Median of Extreme Highs 97 77 109 9.6 SW
0.4% Occurrence 93 76 108 8.8 SSW
1.0% Occurrence 91 75 108 8.3 S
2.0% Occurrence 89 74 106 8.0 S
Mean Daily Range 19 - -

97.5% Occurrence 24 21 10 6.6 NW
99.0% Occurrence 19 16 8 6.5 W
99.6% Occurrence 14 12 6 5.9 WNW
Median of Extreme Lows 3 2 3 6.3 NW

Mean Coincident (Average) Values
Design Dry Bulb Humidity Wind Prevailing
Value Temperature Ratio Speed Direction

Wet Bulb Temperature (T ) (OF) (grflb) (mph) (NSEW)
Median of Extreme Highs 82 91 151 7.6 S
0.4% Occurrence 79 88 135 8.0 S
1.0% Occurrence 77 87 125 7.5 S
2.0% Occurrence 76 85 121 7.3 S

Mean Coincident (Average) Values
Design Dry Bulb Vapor Wind Prevailing
Value Temperature Pressure Speed Direction

Humidity Ratio (HR) (grAb) (OF) (in. Hg) (mph) (NSEW)
Median of Extreme Highs 154 86 1.00 7.3 S
0.4% Occurrence 138 83 0.90 6.6 S
1.0% Occurrence 130 82 0.85 6.8 S
2.0% Occurrence 126 81 0.82 6.5 S
Air Conditioningl T 2 930 F T Ž 800F TWb 2 73TF Twb 2 670F
Humid Area Criteria # of Hours 49 1014 689 1935

Other Site Data
Rain Rate Basic Wind Speed Ventilation Cooling Load Index

Weather 100 Year Recurrence 3 sec gust @ 33 ft (Ton-hr/cfin/yr) Base 750F-RH 60%
Region (inJhr) 50 Year Recurrence (mph) Latent + Sensible

7 3.2 90 2.4+ 0.9 X

Ground Water Frost Depth Ground Snow Load Average Annual
Temperature (SF) 50 Year Recurrence 50 Year Recurrence Freeze-Thaw Cycles
50 Foot Depth * (in.) (lb/ft2) (#)

60.6 N/A N/A 54

I

*Note: Temperatures at greater depths can be estimated by adding 1.5F per 100 feet additional depth. I



QUANTICO VA
Latitude = 38.50 N WMO No. 724035
Longitude = 77.30 W Elevation = 13 feet
Period of Record = 1973 to 1996 Average Pressure = 30.00 inches Hg

Design Criteria Data

Mean Coincident (Average) Values
Design Wet Bulb Humidity Wind Prevailing
Value Temperature Ratio Speed Direction

Dry Bulb Temperature (T) (mF) (OF) (grub) (mph) (NSEW)
Median of Extreme Highs 97 78 114 6.0 S
0.4% Occurrence 93 77 115 5.5 S
1.0% Occurrence 91 76 113 5.6 S
2.0% Occurrence 89 75 109 5.5 S
Mean Daily Range 17 - -

97.5% Occurrence 25 22 11 5.8 NW
99.0% Occurrence 20 17 8 6.1 NW
99.6% Occurrence 16 14 7 5.9 NW
Median of Extreme Lows 8 6 4 5.6 NW

Mean Coincident (Average) Values
Design Dry Bulb Humidity Wind Prevailing
Value Temperature Ratio Speed Direction

Wet Bulb Temperature (Tub) F (OF) (grurb) (mph) (NSEW)
Median of Extreme Highs 83 91 154 5.9 S
0.4% Occurrence 80 90 136 5.5 S
1.0% Occurrence 78 88 127 5.3 S
2.0% Occurrence 77 86 123 5.1 S

Mean Coincident (Average) Values
Design Dry Bulb Vapor Wind Prevailing
Value Temperature Pressure Speed Direction

Humidity Ratio (HR) (grAb) (OF) (in. Hg) (mph) (NSEW)
Median of Extreme Highs 157 90 1.04 5.2 S
0.4% Occurrence 140 86 0.94 4.8 S
1.0% Occurrence 132 85 0.88 4.8 S
2.0% Occurrence 127 84 0.85 4.7 S
Air Conditioning T > 93F T 2 80F Twb 2 73TF Twb ? 67F
Humid Area Criteria # of Hours 49 1008 771 1978

Other Site Data
Rain Rate Basic Wind Speed Ventilation Cooling Load Index

Weather 100 Year Recurrence 3 sec gust @ 33 ft (Ton-hr/cfmlyr) Base 75TF-RH 60%
Region (in./hr) 50 Year Recurrence (mph) Latent + Sensible

8 3.3 90 2.2 + 0.9
Ground Water Frost Depth Ground Snow Load Average Annual

Temperature (T) 50 Year Recurrence 50 Year Recurrence Freeze-Thaw Cycles
50 Foot Depth * (in.) (lb/fe2) (#)

60.4 22 20 44
*Note: Temperatures at greater depths can be estimated by adding l.5F per 100 feet additional depth.


