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INTRODUCTION

The Climatography of the United States No. 20 (CLIM20), Monthly Station Climate Summaries for
1971-2000 are station summaries of particular interest to agriculture, industry, and engineering
applications. These summaries contain a variety of statistics for temperature, precipitation, snow,
freeze dates, and degree day elements for 4,273 stations. The new CLIM20's were developed after
reviewing suggestions from customers and soliciting comments from climate service providers
such as state and regional climatologists and the National Climatic Data Center's (NCDC) Climate
Services Branch. This product updates and expands on the previous version by adding statistics and
thresholds to the temperature, precipitation, and snow climatologies and including 32 degrees
Fahrenheit (°F) as a base to the degree days table.

PRODUCT DESCRIPTION

The station summaries are grouped into five tables:

(1) Monthly and annual temperature climatologies (Figure 1).

A. Means of daily maximum, daily minimum, average temperature, and extremes of monthly
average temperature and year of occurrence derived from the 1971-2000 monthly normals.
Information about the 1971-2000 Monthly Normals is available in the reference section near the
end of this document.

B. Highest and lowest daily temperature extremes and date of occurrence derived from the station's
full period of record contained in NCDC's Cooperative Summary of Day Dataset. Information
about NCDC's Cooperative Daily Dataset is available in the reference section.

C. Heating and cooling degree days computed with a base temperature 65 'F derived from the
1971-2000 monthly normals.

D. Mean number of days for threshold temperatures. Mean number of days when maximum
temperature equals or exceeds 100, 90, 50 'F or when maximum temperature is less than or equal to
32 'F. Mean number of days when minimum temperature is less than or equal to 32 'F or when
minimum temperature is less than or equal to 0 'F. The mean number of days statistics are
computed from a 1971-2000 serially complete daily data set. Information about the Serially
Complete Daily Dataset is available in the reference section.



(2) Monthly and annual precipitation climatologies (Figure 2).

A. Means, medians (50th percentile), and extremes of monthly precipitation derived from the 1971-
2000 monthly normals.

B. Highest daily precipitation extremes and date of occurrence from the station's available digital
record.

C. Mean number of days precipitation totals equal or exceed 0.01, 0.1, 0.5, 1.0 inches. The mean
number of days statistics are computed from a 1971-2000 serially complete daily data set.

D. Precipitation probabilities are monthly values of precipitation amounts which correspond to
selected levels of probable occurrence. The values represent the probability that the monthly
precipitation will be equal to or less than the indicated amount. These values are determined from
the incomplete gamma distribution (Cnitcher, 1977).

(3) Monthly and annual snow climatologies (Figure 3).

A. Means, medians, and extremes of monthly snowfall and snow depth derived from the Snow
Climatology and 1971-2000 daily data. Information about the Snow Climatology Project is
available in the reference section.

B. Highest daily snowfall and snow depth extremes and date of occurrence from the 1971-2000
daily data.

C. Mean number of days snowfall equals or exceeds 0.1, 1.0, 3.0, 5.0, 10.0 inches and snow depth
equals or exceeds 1.0, 3.0, 5.0, 10.0 inches. The mean number of days statistics are computed from
the Snow Climatology and 1971-2000 daily data.

(4).Freeze data (Figure 4).

Freeze data tables are dates of probable first and last occurrence, during the year of selected freeze
related temperatures. All freeze dates are based upon the season August 1 through July 31 for each
threshold temperature. They are computed from a 1971-2000 serially complete daily data set.

A. Spring freeze dates - The probability of later date of occurrence in spring for 36, 32, 28, 24, 20,
and 16 °F.

B. Fall freeze dates - The probability of earlier date of occurrence in fall for 36, 32, 28, 24, 20, and
16 OF.

C. Freeze free period - The probable durations (in days) where the temperature exceeds certain
freeze-related values (36, 32, 28, 24, 20, and 16 °F)



(5) Degree days (Figure 5).

* Heating and cooling degree days to selected base temperatures are computed from 1971-2000
monthly normal temperatures and standard deviation of the temperature.

Growing degree units are computed from the 1971-2000 serially complete daily dataset. They are
monthly and annual values of agriculturally related growing degree day units to selected base
temperatures with special values for corn.

A. Heating Degree Days are computed for 65, 60, 57, 55, 50, and 32 OF bases.

B. Cooling Degree Days are computed for 32, 55, 57, 60, 65, and 70 OF bases.

C. Growing Degree Units are computed for 40, 45, 50, 55, 60, and 50/86 OF bases. The 50/86
degrees F truncated base iscomputed by resetting minimum temperatures below 50 OF to 50 °F and
maximum temperatures above 86 OF to 86 °F.

APPLICATIONS

This product has a variety of uses and applications.

(1). A climatological summary which provides means, medians (precipitation, snow), extremes,
degree days and mean number of days exceeding specified thresholds.

(2). The precipitation probabilities can be used in several different ways. For example, the
chance of haying a specified precipitation amount for a given month can be easily determined. Let's
say a station has the precipitation probability table as shown below.

August Monthly Precipitation vs. Probability level
5% 10% 120% 30% 40% 50% 60% 70% 80% 90% 95%
0.91" 1.26"1 1.81" 2.30" 2.78" 3.29" 3.87" 4.55" 5.44" 6.85" 8.18"

The table shows a precipitation value of 2.30 inches for the probability level 30% in August. This
tells us that there is a 30% chance that the precipitation in any given August will not exceed 2.30
inches, or conversely, there is a 70% chance that it will be greater than that amount. Looking at the
70% probability level, the table tells us that there is a 70% chance that the August precipitation will
be less than or equal to 4.55 inches, and a 30% chance that it will exceed that amount. Let's further
assume, in our hypothetical example, that the station has a normal August precipitation 3.76 inches.
A comparison of this normal precipitation with the precipitation probability table shows that there
is almost a 60% chance that any given August will have an observed precipitation amount less than
or equal to the 30-year mean (i.e., normal) value. Conversely, there is a slightly better than 40%
chance that the observed amount will exceed the normal. The table shows that there is a 50-50
chance that the August precipitation will exceed 3.29 inches (or, conversely, a 50-50 chance that it
will be less than 3.29 inches); this value is the median.



(3). The freeze data also has many uses. For example, the tables can be used to determine the
chance, by a certain date, of the first frost (36 'F shelter temperature -which is a good indicator of
frost in the area for most locations), or the first freeze 32 6F, or the first hard freeze 28 'F in the fall.
Analogous data is given for the last occurrence in the spring. The chance of having a period of
specified duration (in days) for which the temperature exceeds a specified freeze-related
temperature is given in the freeze free period part of the table. Frost-free periods are those for
which the daily minimum shelter temperature exceeds the threshold value of 36 'F.

(4). Degree days to selected bases offers alternatives to the standard base 65 'F to calculate
energy requirements.

(5). Values of average daily growing degree units are computed for six base temperatures (0F):
40, 45, 50, 55, 60, and the truncated base 50/86. The bases correspond to many of the common
phenological cycles in the United States. The truncated base 50/86 represents adjustments of the
daily maximum and minimum temperatures, which better describe specific growth patterns. Here,
minimum temperatures below the lower base are set to the lower base (50'F) and maximum and/or
minimum temperatures above the upper base are set to the upper base (860F). Average daily station
values of growing degree units are computed for each base temperature by an equation similar to
that used for cooling degree days (compute the average daily temperature from the maximum and
minimum, then sum the differences between the average daily temperature minus the base
temperature for each day and each year, then divide by the number of years). The base temperature
for 50/86 is 50, and the number of years is 30. In this process, when the average daily temperature
is less than the base temperature, the value for growing degree units for that day is set to zero, and
the average is always rounded up to the nearest degree. The values of daily average growing degree
units for each base temperature are then summed to produce the monthly and accumulated monthly
totals shown in the CLIM20 tables.

COMPUTATIONAL METHODS

(1). The monthly means are simple arithmetic averages computed by summing the monthly
values for the period 1971-2000 and dividing by thirty. Prior to averaging, the data are adjusted if
necessary to compensate for data quality issues, station moves or changes in station reporting
practices. Missing months are replaced by estimates based on neighboring stations.

(2). The median is defined as the middle value in an ordered set of values. The median is being
provided for the snow and precipitation elements because the mean can be a misleading value for
precipitation normals.

(3). Only observed validated values were used to select the extreme daily values.

(4). Extreme monthly temperature/precipitation means were selected from the monthly normals
data. Monthly snow extremes were calculated from daily values quality controlled to be consistent
with the Snow Climatology.

(5). Degree Days were derived using the same techniques as the 1971-2000 normals. Compete
documentation for the 1 971-2000 Normals is available under references.



(6). Mean "number of days statistics" for temperature and precipitation were calculated from a
serially complete daily data set.

(7). Snowfall and snow depth statistics were derived from the Snow Climatology, Summary of
Day (SOD) data. A station's snow statistics may appear inconsistent because of the different data
sources, periods of record and quality control applied.

(8). The monthly normal values of heating and cooling degree days are computed from the
monthly normal temperature and the standard deviation of the temperature using methods
developed by Thorn (1952, 1954, 1966). The daily temperature data used in the construction of the
Freeze Data and Growing Degree Units tables are extracted from a validated serially-complete
database of maximum/minimum temperature observations. As a result, there are small differences
between the base 55 and 60 growing degree units and cooling degree days which are estimated
values.

(9). The estimation of freeze probabilities is based upon the work of Thorn and Shaw (1958) and
Thorn (1959) which was later modified by Vestal (1971). The selected probabilities are 0.1 through
0.9 in increments of 0.1. A date associated with each of the pre-selected probability levels is
computed for the last spring and first fall freeze seasons. Similarly, the number of days associated
with the freeze-free period is computed for each probability level.



Data Sources for Tables

Several different data sources were used to create the Clim20 climate summaries. In some cases the
daily extremes appear inconsistent with the monthly extremes and or the mean number of days
statistics. For example, a high daily extreme value may not be reflected in the highest monthly
value or the mean number of days threshold that is less than and equal to the extreme value. These
inconsistencies are often the result of data sources having different periods of record. Daily
extremes are derived from the station's entire period of record while the serial data and normals
data are for the 1971-2000 period. Therefore extremes observed before 1971 would not be
included in the 1971-2000 normals or the 1971-2000 serial daily data set. Inconsistencies can also
occur when monthly values are adjusted to reflect the current observing conditions or were replaced
during the 1971-2000 Monthly Normals processing and are not reconciled with the Summary of the
Day data.

(1). Temperature/ Precipitation Tables
A. 1971-2000 Monthly Normals
B. National Weather Service station records
D. 1971-2000 serially complete daily data

(2). Degree Day Tables
A. Monthly and Annual Heating and Cooling Degree Days Normals to Selected Bases

derived from 1971-2000 Monthly Normals
B. Daily Normal Growing Degree Units to Selected Base Temperatures derived from 1971-

2000 serially complete daily data

(3). Snow Tables
A. Snow Climatology
B. Cooperative Summary of the Day

(4). Freeze Data Tables
1971-2000 serially complete daily data
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Contact Information

National Climatic Data Center
Climate Services Branch
Federal Building
151 Patton Avenue,
Asheville, NC 28801-5001

Phone number: (828) 271-4800
Fax number: (828) 271-4876
TDD: (828) 271-4010

CLIM20s can be ordered for individual stations or state collections. They are available online at
the following url: http://www5.ncdc .noaa.gov/cgi-bini/climatenornlats/climatenornmals.pl
For complete order information, contact NCDC at 828-271-4800 or e-mail: ncdc.info(Wnoaa.gov
Internet address: http://www.ncdc.noaa.gov
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Figure 1. Monthly and annual temperature climatologies.

Precipitation (inches)
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Figure 2. Monthly and annual precipitation climatologies.
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Figure 3. Monthly and annual snow climatologies.

Spring Freeze Dates (Month/Day)

Teml.p (F) Probability of later date in spring (thru Jul 31) than indicated(*)
10 .20 .30 .40 .50 .60 .00 .90 .90

36 0/22 4118 4115 4/12 4/10 4/07 4/05 4/01 3/28
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Fall Freeze Dates (Month/Day)

Temp (F) -. Probability of earlier (late in fall (beginning Aug 1) than indicated(*)
.10.3u .40 .5u .60 .70 .80 .90
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Freeze Free Period

Temp, (F) Probability of longer than indicated freeze free period (Days)
.10 .20 .30 .40 .50 .60 .70 .80 .90
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32 243 237 231 226 222 217 212 206 199
29 280 271 265 260 255 250 245 239 231

24 323 313 306 300 294 200 282 274 264

20 >365 345 331 325 317 3 10 302 293 280

16 o365 0365 1 365 1 365 >365 335 319 306 290

Figure 4. Freeze data.



Degree Days to Selected Base Temperatures ('F)

Base Heating Degree Days m
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Figure 5. Degree days.


