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WIND DISTRIBUTION BY PASQUILL STABILITY “LASSES (6)
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JOB NO., 1333 SEASONAL & ANNUAL
WIND DISTRIBUTION BY PASQUILL STARILITY CLASSES (STAR PROGRAM) (6 Clasees) Page | of 3
(8 Obn/Day)
STATION:  §24137, Spokane, Washingtonm WBAS PERIOD:  Jan. 1967-Dec. 1971

Data are presented by atability classes and also combined for the period indicated; firat, as a bivariate frequency distribution of
wind direction va. wind apeed, and secoml, as normalized values (i.e., relative frequency). Stability classes used are based on
Paaquill®s class atructure (ace Journal of Applied Meleorology, February 1964), as follows:

Pasquill Stability Clans Identifled in lower Definition

left cormer in this
tabulation as

1 A Extremely Unatable

2 B Unatable

3 C Slightly Unstable

K] 0 Neutral

S E Slightly Stable
6-7 F Stable to Extremely Stable

Average wind speed In knots, to tenths, for each direction and each speed cliss. Overall average wind apeed s camputed by

Sum of wind speed
Number of occurrences

HUMBER OF OCCURRENCES: Number of DIR/SPD observations, plus number of calms (winds are tabulated to 16 points; speeds are in knots.)

REIATIVE FREQUENCY OF OCCURRENCES: MNumber of occurrences/stability class
Total number of observations

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

TOTAL RELATIVE FREQUENCY OF OBSERVATIONS: Total number of observations
Total number of observations

= 1.00000

This normalized (rrlative frequency) table is self explanatory, except that the calm values have been distributed in the 0-3 apeed
category based on the number of observations (n speed categories 0-3 and 8-6,

Example: Total Obs (N) = 3601 Number of calws in "C" class (2) = 0005554 . D005 558 = .000018S
(DIFy N (3601) (30) Number obs, in classes 1-3 and 4.6
From the South direction there are seven observations in the flrst two speed categories, hence 7(.0000185) = ,0001295

In the first category there are 2  observations. 2/3601=_0005558 When added together 0005554 + 0001295+, 0006849 the resultant (.000685)
figure (s placed in the South 0-3 category and .00389 {in the South 4-6 category. This method is used to distribute the calms into the 0-3
apeed category, by directions,
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A STABILITY CLASSIFICATION BASED ON HOURLY AIRPORT OBSERVATIONS

The following explanation of the Pasquill Stability classification has been extracted from an article by D. Aruce Turner in the February 1964
Journal of Applied Metearology.

Thin system of clunnifying «tability on an hourly basis for tesearch in air pollntion ia based wpon work accomplished by Dr . F, Pasquill of
the Rritiah Meteorological Office (1961). Stability near the ground Is dependent primarily upon net radiatlon and wind apeed. Without the
influence of clouda, Insolation (incoming radintion) during the day is dependent upon solar altitude, which is a function of time of day amd
time of year. When clouds exist their cover and thickness deccease incoming and outgoing cadiat lon,
by solar altitude and modiffed for existing conditions of total cloud cover and cconl ceiling height,
are made by considering cloud cover. This stabili*, classification system has been made completely objective so that an electronic computer
can be used to compute stability classes. The «tability classes are ns follows: 1) Exiremely unstable, 2) Unstable, 3) Stightly “natable,

4) Meutral, 5) Slightly stable, 6) Stable, 7) Extremely stable. Table A-1 gives the stability class as a function of wind speed and et
radiation. The net radiation index ranges from &, highest positive net radiation (directed toward the ground), te -2, highest negative net
radiation (directed away frem the eurth). Instability occurs with high positive net radiation and low wind speed, stability with high negative
net radiation and light winda, and neutral conditions with cloudy skies or high wind speeds,

In this system insolation is eatimated

The net radiation index used with wind apeed to obtain stability class is determined by the folloving procedure:

1) If the total cloud cover is 10/10 and the ceiling is less than 7000 feet, use net radistion index equal to 0 (whether day or night).

2) For night-time (night is defined as the period from one hour before sunset to one hour after sunrise):
a) 1f total clond cover Z4/10, use met radistion {ndex equal to -2.
b) If tota) cloud cover >8/10, une net radiation index equal to -1,

3) For daytime:
a) Determine the insolation clacs number as a function of solar altitude from Table A-2.
b) If total cloud cover<5/10, use the net radiation index in Table A-1 corresponding to the insolation class number,
¢) 1f cloud cover >5/10, modify the insolation class number by following these saix steps:
1) Celling <7000 ft, subtract 2.
2) CeilingZ7000 £t but £16,000 ft, subtrect 1.
3) Total cloud cover equal 10/10, subtract 1. (This will only apply to ceilings = 7000 ft since cases with 10/10 coverage
below 7000 ft are considered in ftem 1 above.)
4) 1f insolation class number has not been modifled by steps (1), (2), or (3) above, assume modif led class number equal to
fnsolation class number.
5) If modifie’ Insolation class number Is lesn taan 1, et it equal 1,
6) Use the net radiation index (n Table A-1 correaponding to the wodified Insolation class number.

Since urban areas do not become as stable in the lower layers as non-urban areas, stability classes 5, 6 and 7 computed using the STAR
program may be combined into a single class (5), or classes 6 and 7 may be combined and identified as claess 6.

At night estimates of outgoing radiation
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A STABILITY CLASSIFICATION BASED ON NOURLY AIRPORT OBSERVATIONS (CONT'D) (STAR PROGRAM)

TABLE A-1. STABILITY CIASS A5 A FUNCTION OF NET RADIATION AND WIND SPEED

VIND SPEED NET RADIATION INDEX
(KNOTS) "ot R S e R T
0, 1 1 1 2 3 8 8 7
2, 3 2 . # 3
n, s 1 2 3 & W S5 &

6 2 2 3 8 & 3 &
? 2 2 3 & & & 5
8,9 L E W W
10 3 3 & & & & S
n 3 3 & & & & &
212 3 &4 4 &u & [ H

TABLE A-2. INSOLATION AS A FUNCTION OF SOCLAR ALTITUDE

SOLAR ALTITUDE INSOLATION
(a) INSOLATION CLASS NUMBER
60* L a Strong n
35" ¢ €60° Moderate 3
15% a<35* Stlight 2
a <15 Weak 1
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