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JOB NO. 13363 SRASONAL & ANNUA 1.

WIND DISTRIBUT104 BY PASQUILL STABILITY CLASSES (STAR FROCRAM) (6 Classee) Page I of 3*

(8 Obs/ Day)
STATION: #241$7, Spokane, Washington WBAS rutt00: Jan. 1967-Dec. 1971

Data are presented by stability claseca and also combined for the period indicateds tirat, as a hivariate frequency distributton nf

wind direction vs. wind speed, and second, as normal tred values (i.e., relat ive f requency). Stability clamace used are baaed nn

Pasquill'a class structure (see Journal of Applied Pt lentology February 1964), as f allnwas

ranquilt Stabtlity Class identitled in lower Definitton
lef t correr in this
tabulation as

I A Extremely itnstable

2 B U stable
3 C Slight ly Unstable
4 D Neutral
5 E Slightly stable

6-f F Stable to Extremely Stable

Avetage wind speed in knote, to tenths, for each direction and each speed clism. Overall average ulnd speed is crenputed by

Sum of wind speed
Number of occurrences

titJtiBER OF OCCURRENCES: Number of DIR/SPD observations, plus number of cales (winds are tabulated to 16 pointst speeds are in knots. )

REtATIVE MtFQUENCY OF O(X:URRENCES: Number of occurrences / stability class
Total number of observa tions

TOTAL HUNDER OF OBSERVATIONS: Number of observations in each, month, season, annual or period.

TOTAL REtATIVE 11tEQUENCY OF OBSERVATIONS: Total number of observations , ,*
Total number of observations

This normaltred (relative frequency) table is self explanatory, except that the cale values have been distributed in the 0-3 speed
category based on the number of observations in speed categories 0-3 and 4-6.

Examplet Total Obs (N) = 3601 Numler of celes in "C'' c la ss ( 7) . 0005554 .D005554 = .0000 M 5
(ILIF) N (3608) (30) Number obs. in classes 1-3 and 4 6

From the South direction there are seven observations in the first two speed categories, hence 7(.0000185) = .0001295

In the first category there are 2 obse rva tions. 2/360l=.0005554 When added together .0005554 + .0001295=.0006949 the resultant (.0006RS)
figure is placed in the South 0-3 category and .00389 in the South 4-6 category. This method la used to distribute the celes into the 0 3
speed category, by directions.

'
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Page 2 of 3 ,

JOB 180.
A STABILITY CIAS5t rICAT1000 BASED Ott fl0URt,Y AIRPORT OBSERVATtot6

The following explanation of the rasquilt Stability classification has been estractet* from an article by D. Pruce Turner in the February 1964
Jastnal of Applied Meteorology.

Thin system of cl Ansifying gentillity em an hourly basis for sencarch in air pn11ntion is tmsed upon work sceneplished by I r. F. Pasquill of

the British Heteorological Of fice lin61). Stability near t he grnund is deresulent pr ima r il y upon ne t r Mlation and wimi SIved. Without the
influence of clouds, insolat inn (ineming ra llat ion) during the day is dependent upon solar al t itikte, which is a f unction of t ime of day amt
t iene of ye a r. When clmm!s exist their cover and thickness decrease inensing nekt outgoing radiation. In this system insolatinn is ent iented
by solar altitude and modified f or existlog conditions of total clcud cover arvi canth 1 ceiling height. At night estimates of outgoing radiation
are made by considering cloud cover. This stabill*, classification system has been made completely objective so that an electronic camputer
can be used to compute stability classes. The stabilit y classes are as follows: 1) Entremely unstable 2) tinstable. 3) Slightly Mnstabic.
4) ticutral, 5) Slightly stable, 6) Stahic, 7) Entremely stable. Tabl* A-l gives the stability class as a function of wimt speed aml net

The net radiation index rangen f rom 4 ht hest pnsitive net radiation (directed toward the grouml), to -2, highest ne ga t ive ne tradiation. C
radiation (directed away frns the eserth). Instability occurs with high positive net radiation and low wind epeed, stability with high negative
net radiation and light winds, and neutral conditions with cloudy skies or high wind speeds.

The net radiation index uned with wind speed to obtain stability class is determined by the follming procedure

I) If tte total cloud cover is 10/10 and the ceiling is less tien 7000 feet, use net radiation inden equal to O (whether day or night).

2) For night-time (night is defleu d as the perirst f rom one hour tefore sunset to one hour after sunrise):
a) If total cloud cover $4/10, use net radiation index equal to -2.

b) If total cloud cover:p4/lo, une net radiation indem equal to -1.

3) For daytimes

a) Determine the insolation class number as a function of solar altitude f rom Table A-2.
b) If total cloud covern5/10, use the net radiation inder in Table A-1 corresponding to the insolation class number.
c) It cloud cover >5/10 modify the insolation class number by following thene six steps:

1) Celling < 7000 f t, subtract 2.
2) Celling 2 7000 f t but 4.16,000 f t, subtreet 1.
3) Total cloud cover equal 10/10, subtract t. (This will only apply to ceilingsE7000 f t since cases with 10/10 coverage

below 7000 f t are considered in item I above.)
4) If insolation class number has not been nwhitfied by steps (1), (2), or (3) above, assume modified class number equal to

insolation class number.
5) If modified Insolation class numter is less tie.en I, le t it equal 1.
6) Use the net radiation indet in Table A-1 corresponding to the modified insolation class number.

Since urban areas do not becree as stable in the louer layern as non-urban areas, stability classes 5, 6 and 1 computed using the STAR
program may be combined into a single class (5), or classes 6 and 7 may be combined and identified as class 6.
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A ?TABILIT7 CIASSt FICATION BASED ON 110URLT AIRPORT OBSERVATIONS (CONT *D) (STAR PROGRAH)

TABLE A-1. STABILITY CIASS AJ A EUNCTION OF NET RADIATION AND WIND SPEED

WIND SPEED NET RADIATION INDEX

(KNOTS) 4' 3 2 1 0 -1 -2

0, 1 1 1 2 3 4 6 7

2. 3 1 2 2 3 4 6 /

4 5 1 2 3 4 4 5 6

6 2 2 3 4 4 5 6
,

7 2 2 3 4 4 4 '5

8, 9 2 3 3 4 4 4 5

to 3 3 4 4 4 4 5

11 3 3 4 4 4 4 4

2 12 3 4 4 4 4 4 4

TABLE A-2. INSOtATION AS A FUNCTION OF SOtAR ALT 11VDE

SotAR ALTITUDE INS 01AT10N

(a) INS 0tATION CIASS NINHER

60' 4 st Strong 4

35*4C f60' Hoderate 3

15*cu s35' S t ir,h t 2

a. $ 15* Weak I
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DIRIQ1011 1-3 4-6 7 - 10 11-16 1_7-21 GREAT _fR THAM 21 AVf. SPD TOTAL I
I

f
. . . . _ _.N _

1 _4 . . _0..___.___ _. . O. 0 ..O__.._. i.2 5

1 _.NNE_____..__ _. 0.__________. 1. _____.__._ ,_0 .0. . . . _ ._..O.__._______.__0 . _ _ . 4.0 1
1

@:
HE 2 3 0 0 0 0 38 i

*

O _._____.____ _.E E . . . . 2 _._ __1._ _______ __0 ___0_ _ _ _._____0._.__ 0____..._ 3.7 ..._ .3N

. . .._...E . _ .._____.._.,1_______. _ _ _ 2____ 0 O____.___._...0... __ . . . 0 _ ._. 4.0... . _.1

: E)E o 3 n 0 0. n h7 3 . . _ ,

Of __ _ .SE O 3 . 0_ ._ . ____ 0 _. .
0 __ __0_...._. .47 3

t

'U .._ S S E . .__.._0.._.._.____2_... ____0___._ .0.._ _ .. o . . __0.________ .43 2

O. _ |
43 7 I.

t 1 6 o o q n 3

*i $ 5W _. ___._1 __0 0 0 0 0 3.0__ _ _ 1 ____. ___. . . __

$W 0 3 0 0 0 0 4.7 3

O!
.'

WSW 0 1 0 0 0 0 40 1

'"

O W_ .0 1 0 __0 _ 0_ 0 5. 0. __ __ __1_ _ .. . . .

0 0 0 .._3.0 1
__ M'W _ _._ 1 0 Q _

,

e .:
NW 0 2 0. o 0 0 h5 2

-

Ci __ NFW . . 0 1 . _ .0 __. 0 __ __0_.___.._. O _4 0. _ _ . 1_ _ _ . I

_____. _.._ AVG _ _ ______2 9 4.5 _ . 0 0_. . ___0 0 __ .. ._ _ _ _ 0 0.. . . _ _ _ _0 0 _ _ _ . . _ .3 . 5 _ _

1O: I
: THIJL 9 33 0 0 0 0

,

i

Cf . NUMBER _ .UF__0CC9RRENCES 08 A STABILITY _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ . . . . .
.

$0e ___..__._._____ .
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0 5 __ _._. ENE 8 29 25 0 0 0 5.7 __ _ 67
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