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Abstract. Nearly all models for calculating atmospheric dif- 
fusion include parameters to describe the horizontal and vert- 
ical diffusion rates. This study was designed to determine 
the amount of disagreement among three methods for estimating , 
these parameters and to modify procedures for computing the I 
Pasquill stability classes from surface observations to im- 
prove agreement. Two years of hourly surface observations 
and tower measurements including gustiness classes were used. 
Lapse rates and stability classes were computed. The degree 
of agreement between these measures of diffusion was calcu- 
lated and the conditions under which poor agreement occurred 
were determined. The method of computing the Pasquill classes 
was modified and results examined. The modified version gave 
better agreement between computed stability classes and the 
other methods and gave a more realistic distribution of un- 
stable, neutral and stable classes. 

Introduction 

Nearly all models or formulae for calculating dispersion of gases or small 
particles in the atmosphere contain parameters designed to describe the rate at 
which the plume or puff spreads and mixes with ambient air in the vertical and 
horizontal directions. In the connnonly used Gaussian plume model, for instance, 
the horizontal and vertical diffusion rates are specified by the standard devia- 
tions of the distribution of material, a in the horizontal and 0 in the verti- 
cal. It was shown by ~ramerl and conf ir;hed by experience that thf se parameters 
are closely related to and can be best estimated from the measured standard devi- 
ations of the horizontal and vertical wind direction fluctuations, a and CF For e emissions from an elevated source and short travel distances, a a a x and d ‘ 
cr a P x where x is the downwind distance from the source. Y Q 

z d 
In practice it is often necessary to calculate dispersion for locations or 

times for which no measurements of 0 or od are available. In these cases, diffu- 
sion parameters are usually estimate8 from related measurements such as tempera- 
ture lapse rate or wind gustiness. Lacking these measurements, Pasquill stability 
classes determined from surface observations by methods described by ~ u r n e r ~  are 
widely used. Numerous investigators have recently conducted studies of the differ- 
ences resulting from use of thdse various methods. 

3 Luna and Church using data from Augusta, Georgia were among the first to re- 
late calculated Pasquill classes to measured lapse rate and turbulence data. They 
found that almost a y value of a or a could belong to any stability class. pend- 
ergast and crawford' using ~avZ.n$ah Ri#er data showed that large differences in 
selection of Pasquill stability classes could result from selection of different 
height intervals over which to calculate lapse rates from temperature measurements. 

5 ..Both Fulle and portelli6 found generally poor agreement between lapse rates as 
measured by radiosondes and Pasquill classes calculated from surface observations 
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* at several western and Canadian locations respectively. Letizia, et alS7 con- 
ducted a comprehensive comparison of a and lapse rate as measures of atmospher- 
ic stability using two years of data feom a tower in western Washington. They 
found po'or agreement between the two methods, p0ores.t during low and best dur- 
ing high wind speeds. They found that 0 indicates a much greater frequency of 
unstable conditions than does lapse rate? None qf the above studies compared. 
stability class with actual diffusion measurements but it is judged.on the basis 
of other studies that diffusion would be best described by wind fluctuation 
measurements. Thus., these reports cast considerable doubt on the practice of 
estimating diffusion fromlapse rate measurements alone. 

The Brookhaven wind gustiness classification is a function of both wind 
speed and lapse rate8 and has been shown to be a good predictor of measured dif- 
fusion at that locationg and elsewhere. However, it is based on the magnitude 
and frequency of the horizontal wind fluctuations as measured by a specific wind 
sensor at a specified height and must be modified for use with other instruments 
or other elevations. 

The Pasquill stability classification, particularly as adapted by Turner z 
for computer use (STAR program) has been widely used but few comparisons of 
these computations with actual diffusion measurements have been reported. Thus, 
the system has not been adequately tested but the lack of good agreement with 
wind fluctuation measurements suggests similar disagreement with diffusion meas- 
urements even when the method is confined to those sampling periods and distances 
for which it was designed. 10 

11 As part of a study of meteorology and diffusion in coastal zones , an in- 
vestigation of the transport and diffusion climatology of the U.S. east coast is 
being rnade.12 The STAR was used to calculate stability classes from 
hourly synoptic data at fifteen coastal stations from Maine to Florida. The re- 
sults (Figure 1) showed a mugtlfarger percentage of neutral cases than expected, 
a result previously reported for other locations. 

The purpose of this study is to compare calculated Pasquill stability 
classes with Brookhaven gustiness and lapse rate measurements, to identify those 
conditions under which agreement is poor and to determine if better agreement 
can be obtained by modifying the criteria used for determining the stability 
classes .from surface data. A revious minor'modification to the scheme was re- 
ported by Ludwig and Dabberdtle who achieved improvement by using opaque cloud 
cover for categorizing daytime solar radiation. 

Comparison of Classification Schemes --. - 
2 

The pasquill stability classification scheme as described by Turner is 
diagramed in Figure 2 to show the input parameters and the decision-making path- 
ways which lead to the detemination of stability classes. Note that all hours 
with total sky cover less than 7000 feet (2134 m) are automatically classified 
as neutral (4 or 5) and that the range of pathways is greater during the day 
than at night. The Brookhaven gustiness classification is diagramed in Figure 3 
as a function of lapse rate and 108-m wind speed. The boxes represent the mean 
plus and minus one standard deviation in each coordinate direction.8 

15 
The U. S. Nuclear Regulatory Commission assigned lapse rate ranges to 

each stability class and these values have,been adopted by other users. Using 
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these  values  f o r  t h e  P a s q u i l l  c l a s s e s ,  both they and t he  gus t i ne s s  c l a s s e s  a r e  
r e l a t e d . t o  temperature d i f f e r ence  i n  Figure  4 .  Note t h e  narrow l apse  r a t e  ranges  
ass igned t o  the  uns tab le  and s l i g h t l y  uns tab le  c l a s s e s  and t h e  ranges  of physi-  
c a l l y  d i f f e r e n t  l apse  r a t e s  assigned t o  t he  n e u t r a l  and s l i g h t l y  s t a b l e  c l a s s e s .  
perhaps a b e t t e r  comparison between t h e  Brookhaven and Pasqu i l l  c l a s s e s  i s  
shown i n  Figure 5 where t he  c l a s s e s  a r e  referenced t o  t h e  value  of a a t  1 h. 
The values  f o r  t h e  Brookhaven c l a s s e s  a r e  taken from Singer and ~ m i t g  9 and 
those  f o r  t h e  Pasqu i l l  c l a s s e s  from t h e  curves given by Turner. l6 
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Figure  1. D i s t r i b u t i o n  of s t a b i l i t y  
c l a s s e s  a t  f i f t e e n  coas t a l  s t a t i o n s .  

. Abbreviations r e f e r  t o  c l a s s e s  tabu-  
l a t e d  i n  Figure  2. 
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$igure  2. ~ l o v  diagram 0.f t h e  STAR 
qrogram f o r  computing s t a b i l i t y  class .  
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Figure  3 .  Diagram showing t h e  r e l a t i o n -  
sh ip  of t he  Brookhaven gus t i ne s s  c l a s s i -  
f i c a t i o n  t o  lapse  r a t e  and wind speed. 
The boxes represen t  t he  mean p lus  and 
minus one standard dev i a t i on  i n  each 
d i r e c t i o n .  The arrow shows the  adizb-  
a t i c  lapse  r a t e .  
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Figu re  4 .  The r e l a t i o n s h i p  between t h e  Figure  5. The r e l a t i o n s h i p  between t h e  
Brookhaven gus t iness  c l a s s i f i c a t i o n  and Brookhaven gus t i ne s s  c l a s s e s  and t h e  
t h e  p a s q u i l l  s t a b i l i t y  c l a s s i f i c a t i o n  P a s q u i l l  s t a b i l i t y  c l a s s e s  and a t  
a s  divided4byqNRC i n t o  h p s e ' r a t e  c l a s s -  1 km. Y 

e s  and two d iv i s i ons  of l apse  r a t e  
c l a s s e s .  

Methods 

Data taken a t  Brookhaven ~ a t i o n a l  Laboratory over a  two-year per iod from 
A p r t l  1950 t o  March 1952 were used f o r  t h i s  s tudy.  The da ta  s e t  includes  .hourly 
mean wind and temperature measurements from s i x  l e v e l s  of t h e  125-111 meteorolog- 
. i c a l  tower, hour iy  wind gus t iness  a t  a  he igh t  of 108 m and hour ly  su r f ace  observ- 

. a t i o n s .  The l a t t e r  were used wi th  a  s e l e c t e d  po r t i on  of t h e  STAR program t o  
determine the  s t a b i l i t y  c l a s s  f.or each hour.  Lapse r a t e s  were ca l cu l a t ed  f o r  
f o u r  he igh t  i n t e r v a l s ,  11-125 m, 11-46 m y  46-125 ni and 0-11 m. - Since t h e  11- 
125-m he igh t  i n t e r v a l  gave t h e  be s t  agreement wi th  t he  gus t i ne s s  c l a s s e s ,  it  
was chosen f o r  comparison wi th .  t h e  s t a b i l i t y  c l a s s e s .  These l ap se  r a t e s  were 
d iv ided  i n t o  t h e  f i v e  c l a s s e s  shown a t  t h e  bottom of Figure 4.  

Although t he  s t a b i l i t y ,  gus t i ne s s  and l ap se  r a t e  c l a s s e s  a r e  not d i r e c t l y  
comparable, the  degree of general  agreement between them was determined by j o i n t  
frequency d i s t r i b u t i o n s  and o ther  s t a t i s t i c a l  methods. The da ta  were then ana- 
lyzed t o  determine 'the condi t ions  under which poor agreement occurred.  The pro- 
cedures  f o r  computing the  s t a b i l i t y  c l a s s e s  were then  modified i n  s eve ra l  physi-  
c a l l y  p l aus ib l e  s t e p s  and t he  changes r e s u l t i n g  from each modif ica t ion o r  combin- 
a t i o n  of modif ica t ions  were examined. The modi f ica t ions  found u se fu l  were i n -  
corporated i n t o  a  modified STAR program which was then used t o  recompute . s t a b i l -  
i t y  c l a s s e s  f rom. the  Brookhaven d a t a .  These r e s u l t s  were then  r e l a t e d  t o  t he  
gus t i ne s s  and l apse  r a t e  c l a s s e s  t o  determine t he  amount o'f improvement i n  agree-  
ment. The modified program was a l s o  app l ied  t o  t h e  c o a s t a l  s i t e s  shown i n ' F i g -  
u r e  1 and t h e  amount of change i n  c l a s s i f i c a t i o n  documented. 

Resul ts  

The Brookhaven data  were f i r s t  examined t o  determine how the hours were 
d i s t r i b u t e d  among t he  s t a b i l i t y ,  gus t i ne s s  and l apse  r a t e  c l a s s e s .  As shown i n  . 

Figure  6 ,  about 45% of a l l  hours were c l a s s i f i e d  a s  neu t r a l  (4  and 5 )  by t he  
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STAR program with  fewer unstable  than s t a b l e  hou s .  The gus t iness  c l a s s i f i c a -  

1 
Zi t i o n  was dominated by E and D a s  shown e a r l i e r .  The hours were near ly  evenly 

' "  divided among t h r e e  broad lapse  r a t e  c l a s s e s ,  superad iaba t ic ,  subad iaba t ic  and 
invers ion ,  while t h e  two narrow 0 . 2 O ~  c l a s s e s ,  a d i a b a t i c  and isothermal ,  had 
few hours a s  expected. 

The d i s t r i b u t i o n  of the  Pasqu i l l  c l a s s e s  w i th in  t h e  gus t i ne s s  c l a s s e s  was 
examined next and i s  shown i n  Figure  7 .  With A and B2 gus t i ne s s ,  most hours  a r e  
i n  t h e  t h r e e  uns tab le  c l a s se s  but a  s u b s t a n t i a l  number a r e  c lassed  a s  n e u t r a l  
and a few even s t a b l e .  With B1 gus t i ne s s ,  most cases  a r e  uns tab le  o r  n e u t r a l  
but t h e  58% n e u t r a l  i s  not r e a l i s t i c .  The C cases  c l u s t e r  around n e u t r a l  and 
s l i g h t l y  s t a b l e  a s  expected. The major i ty  of t h e  D cases  i s  i n  t h e  t h r e e  s t a b l e  
c l a s se s  but  22% a r e  neu t r a l  and about 8% unstable 'which i s  not  good agreement. 
I n  genera l ,  t h e  agreement between t h e  two c l a s s i f i c a t i o n s  i s  f a i r  but  i n  need 
of improvement. 

The d i s t r i b u t i o n  of t he  Pasqui l l  c l a s s e s  w i t h i n  t h e  l apse  r a t e  c l a s s e s  i s  
shown i n  Figure  8. With superad iaba t ic  l apse  r a t e s ,  only  about 50% of t he  hours  
a r e  i n  t h e  uns tab le  c l a s s e s ,  about 45% a r e  n e u t r a l  and t h e  remainder a r e  scable 
which i nd i ca t e s  poor agreement. The near  a d i a b a t i c  cases  a r e  centered on t h e  
n e u t r a l  ,c lasses  bu t .  show a  spread,.across a.11 c l a s s e s .  -The -subadiabat ic  cases  
a l s o  a r e  found i n  a l l  c l a s s e s  but  most a r e  n e u t r a l  and about 24% s t a b l e .  The 
near i sothermal  cases  genera l ly  range ac ross  t h e  n e u t r a l  and s t a b l e  c l a s s e s  wi th  
about 5% i n  t he  uns tab le  c l a s se s .  The invers ion  cases  peak a t  t h e  more s t a b l e  
c l a s se s  a s  they should but  about 15% a r e  c lassed  a s  n e u t r a l  and 8% a s  uns tab le .  
The o v e r - a l l  agreement he r e  i s  s i m i l a r  t o  t h a t  with t h e  gus t i ne s s  c l a s se s .  

C PASQUILL GUSTINESS LAPSE RATE 
CLASSES . CLASSES CLASSES -1 

Figure 6 .  D i s t r i b u t i o n  of Brookhaven 
data by P a s q u i l l ,  gus t iness  and lapse  
r a t e  c l a s se s .  

Figure  7 .  D i s t r i b u t i o n  of Pasqui.11 
s t a b i l i t y  c l a s s e s  by Brookhaven g u s t i -  
ness  c l2 s se s .  



added t o  those desc r ibed  p rev ious ly ,  
17.9% of a l l  cases  and 39.2% of poten- 

Figure  9 .  Flow diagram of t h e  modified 
p o r t i o n s  of t h e  STAR program f o r  comput- 

t i a l l y  a f f e c t e d  cases  were r e c l a s s i f i e d .  
ing s t a b i l i t y  c l a s s .  

t 

Groups of c a s e s  which showed poor 
agreement between t h e  s t a b i l i t y  c l a s s  
and e i t h e r  o r  both  of t h e  g u s t i n e s s  and 4 0 '  

l a p s e  r a t e  c l a s s e s  were examined t o  
de termine  t h e  c o n d i t i o n s  under which 2 0  
t h e s e  c a s e s  occurred.  Var iab les  ex-  
amined included t ime of y e a r ,  t ime of V) 

day,  h e i g h t  and amount of cloud and w V) 0 
u wind speed.  It was found t h a t  no t  a l l  u 

l o w  o v e r c a s t  hours  had n e u t r a l  l a p s e  8 80- 
r a t e s  o r  correspondfng g u s t i n e s s  c l a s s e s  
b u t  could  be u n s t a b l e  d u r i n g  t h e  day o r  
s t a b l e  dur ing  t h e  n i g h t .  Theref o r e ,  5 6 0 -  
t h e  mandatory i n c l u s i o n  of a l l  low a 

o v e r c a s t  cases  i n  n e u t r a l  was e l imin-  4 0  

a t e d  except  t h a t  p r e c i p i t a t i o n  hours  
were c l a s s i f i e d  n e u t r a l .  Daytime low 

2 0  

Examination of non-overcast  n igh t t ime  hours  suggested t h a t  t h e  o r i g i n a l  
s e p a r a t i o n  o f  c a s e s  i n t o  on ly  two groups wi th  no c o n s i d e r a t i o n  of  cloud h e i g h t  
was t o o  coa r se  and d i d  n o t  account  f o r  t h e  v a r i a b i l i t y  i n  outgoing long wave 
r a d i a t i o n  and subsequent  amount of s u r f a c e  coo l ing  and degree  of  i n v e r s i o n .  

,A,ccordingly, t h e  nigh.t.time .case.s. were f u r t h e r  - subd.ivid,ed by cloud amount 2nd 
. c e i l i n g  h e i g h t  i n t o  f i v e  r a t h e r  than  two groups w i t h  f i n a l  cho ice  of s t a b i l i t y  
c l a s s  w i t h i n  each group determined by wind speed (Figure  9 ) .  When t h i s  change 
was added t o  t h e  f i r s t  m o d i f i c a t i o n ,  15.9% of a l l  cases  o r  30.1% of a l l  c a s e s  
s u b j e c t  t o  change were r e c l a s s i f i e d .  Some n e u t r a l  cases  became s l i g h t l y  s t a b l e ,  
most s l i g h t l y  s t a b l e  c a s e s  became s t a b l e  and s t a b l e  c a s e s  became e i t h e r  s l i g h t l y  

-. - .  
o r  extremely s t a b l e .  It was a l s o  found YXII.IrO me:1M Os .15CUu '8-755-78 ---- 
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p e r s i s t e d  longer than t h e  one hour  a f t e r  
s u n r i s e  considered a s  n i g h t  i n  t h e  o r i g -  

overcast cases  were ass igned  t h e  minimum 
daytime r a d i a t i o n  index of 1 and allowed 
t o  be  e i t h e r  s l i g h t l y  u n s t a b l e  o r  neu t -  
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was changed t o  con t inue  n i g h t  f o r  two 
hours  a f t e r  s u n r i s e  from May thrdugh 
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Cctober .  When t h i s  m o d i f i c a t i o n  was i 
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r a l  depending on t h e  wind speed.  N i g h t .  PASOUILL C L A S S E S  I I 
c a s e s  were p laced by wind speed i n t o  
e i t h e r  t h e  n e u t r a l  o r  t h e  s l i g h t l y  
s t a b l e  c l a s s .  These changes a r e  d i a -  Figure  8. D i s t r i b u t i o n  of P a s q u i l l  
grarnmed i n  F igure  9. These modif ica-  s t a b i l i t y  c l a s s e s  by Brookhaven l a p s e .  
t i o n s  changed t h e  c l a s s  of 6.2% of a l l  r a t e  c l a s s e s .  
c a s e s  o r  21.1% of lw o v e r c a s t  and pre-  
c i p i t a t i o n  hours .  Most daytime cases  
changed from n e u t r a l  t o  s l i g h t l y  un- 
s t a b l e  and most n i g h t  cases  from n e u t r a l  
t o  s l i g h t l y  s t a b l e .  
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This change i s  appropr ia te  only f o r  s i t e s  such a s  Brookhaven which have prolong- 
ed and in tense  nocturnal invers ions.  

Other sources of e r r o r  were examined but the  number of cases involved was 
not g rea t  enough t o  warrant co r r ec t ive  changes. For ins tance,  about 3% of a l l  
daytime cases a r e  s t a b l e  a s  measured by a  pos i t i ve  lapse r a t e  whi le  about 4% of 
a l l  n igh t  cases'have superadiabat ic  lapse r a t e s .  These p o s s i b i l i t i e s  a r e  ex- 
cluded from the  o r i g i n a l  scheme but no means were found t o  c o r r e c t l y  c l a s s i f y  
these cases without wrongly c l a s s i fy ing  a  grea te r  number. It was a l s o  found 
t h a t  one hour before sunset  was not t he  bes t  dividing point between day and 
n ight  i n  many instances  but was f o r  the  majority of cases so was re ta ined .  The 
e f f e c t s  of advection and geostrophic wind were a l s o  examined but no way was 
found t o  use them t o  improve the  c l a s s i f i c a t i o n  of cases.  

The modified program changed 17.9% of a l l  Brookhaven cases .  The a c t u a l  
number of cases changed i n  the  o r i g i n a l  and new c l a s s i f i c a t i o n s  i s  shown i n  
Table 1 with changed cases  underlined. Most cases  changed from n e u t r a l  t o  
s l i g h t l y  s t a b l e  o r  w i th in  t he  s t a b l e  c lasses .  Table 2 summarizes the  per cent  
of cases i n  the  o r i g i n a l  and modified s t a b i l i t y  c l a s se s  f o r  a l l  da t a  and f o r  each 
gas t iness  and - . l apse  r a t e  c l a s s .  The ne t  e f f e c t  of these changes i s  t o  g ive  
somewhat b e t t e r  agreement between s t a b i l i t y  c l a s s  and both gus t iness  and l apse  
r a t e  c l a s s  although an appreciable  percentage of the  cases s t i l l  do not agree.  
The modified program except f o r  the  day-night change a f t e r  sun r i s e  was appl ied  
t o  data  from the  15 coas t a l  s t a t i o n s  shown i n  Figure 1 and changed from 7 . 8  t o  
26.0% of the  hours a t  these  s t a t i o n s .  The per cent of cases i n  t h e  o r i g i n a l  
and modified s t a b i l i t y  c l a s se s  i s  shown f o r  each s t a t i o n  i n  Table 3.  More than  
20% of the  hours was changed a t  t h r ee  s t a t i o n s  and more than 10% a t  seven addi -  
t i o n a l  s t a t i o n s .  The most frequent change i s  a  reduct ion i n  t h e  number of 
neu t r a l  and an increase i n  t he  number of s t a b l e  hours. Unfortunately,  no d i f f u -  
s ion  o r  wind f luc tua t ion  data  a r e  ava i l ab l e  with which t o  a s se s s  t h e  v a l i d i t y  
of e i t h e r  c l a s s i f i c a t i o n .  

Table 1. Di s t r i bu t ion  of S t a b i l i t y  Classes with Or ig ina l  and Modified Program. 

Or ig ina l  Modified Class 
Class 1 2 3 . .  4 5  6  7  8 



Table 2. Per cent of Brookhaven Cases ,in- Pasquill Stability Classes with 
Original (above) and Modified (below) Program. 

I Stability Class 

Cases 1 2 3 4 5 6 7 8 

A1 1 0.7 7.8 11.9 22.9 21.3 9.2 15.5 10.8 
0.7 7.2 12.1 20.8 16.4 15.6 13.0 14.3 

Super- 0.7 20.7 28.7 42.5 3.6 1.3 0.5 0.1 
adiabatic 2.5 20.5 29.4 41.7 2.8 2.1 0.7 0.2 

Sub- 
adiabatic '' 

Inver s ion 0.0 4.0 4.5 3.8 11.1 8.9 35.6 32.1 
0.0 2.5 '3.4 1.6.. 5.1 18.5 27.0 41.9 

Conclusions 

I In a substantial number of hours, poor agreement was found between calcula- 
ted stability classes and measured gustiness and lapse rate classes using the 
original stability classification method. The modified method gives modest 
improvement with Brookhaven data but should be tested with data from other loca- 
tions before more general application. Most importantly, both versions need to 
be tested against actual diffusion data and wind fluctuation measurements. Even 
if the modified method is shown to give consistently better results than the 
original, measurements of wind fluctuation should be considered the preferred 
method for estimating diffusion parameters. 
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Table 3 .  Per cent  of Cases a t  Coastal  S t a t i o n s  i n  Pasqu i l l  S t a b i l i t y  Classes  
with Original  (above) and.Modified (below) Program. 

S t a b i l i t y  Class 
s t a t  ion a 1 2 3 4 5 6 7 8 

po r t  l and ,  ME. 0.0 2.9 11.3 27.0 28.2 13.9 12.0 4.7 
0.0 2.9 11.7 26;6 23.9 15 .1  13.3 6 .5  

Boston, MA 

Belmar, N J  1.5 9.4 11.2 19.9 19.2 9.3 16.7 12.8  
1 .5  9.4 13.6 17.6 14.1 16.1 11.1 16.6 

Lakehurst , N J  0.6 5.3 11.4 24.7 21.1 8.6 15.0 13.2  
0.6 5.3 12 .7  23.5 15.8 15 .0  '9 .7  17.5 

A t l a n t i c  C i ty ,  N J  0.3 3 .0  9.9 28.6 30.8 13.6. 10.2 3.7 
0.3 3.0 10.1 28.4 25.6 1.6.2 11.5 5.0 

Wallops I s l and ,  VA 0 .5  8 .0  16.3 36.1 21.3 . 8 .4  7 .1  2 .3  
0 .5  7.9 17.2  35.3 17.1 11.3 7.5 3.3 

Norfolk,  VA 

Cape H a t t e r a s ,  NC 0.0 2.2 10.6 29.7 35.5 14 .2  6.5 1.4 
0.0 2.2 10.5 29.8 30.3 17.4 8 . 0  1.8 

W i lming t  on, NC 0.5 6.3 13.3 23.4 18.7 13.7 14 .3  9 . 8  
0.5 6.2 : 13.4 23.5 15.2 13.4 14.5 13.3 

Char les ton,  SC 0.5 5 , 7  13.7 23.1 18.7 15.7 15.4 7.4 
0.5 5.6 13.5 23.3 14.6 14.6 18 .5  9.5 

Brunswick , GA 1 .7  12.1 14.4 14.0 10.3 7.2 18.2  22.0 
1 . 7  11.9 14.6 14.1  7 .4  10.9  10.6 28.8 

Cape Kennedy, FL 0.5 11.0 1 7 . 9  13.2 13 .1  13 .0  19.9 11.6 
0 .4  10.6 17.3  14.0 10.0 13 .1  17.8 16.6 

Orlando, FL 

Miami,. FL 
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Dis t r ibu t ion  of s t a b i l i t y  c lasses  a t  f i f t e e n  coas t a l  s t a t i o n s .  
Abbjceviations r e f e r  t o  c lasses  tabulated i n  Figure 2. 

Flow diagram of the.STAR program f o r  computing s t a b i l i t y  c l a s s .  

Diagram showing the re la t ionship  of the Brookhaven gus t iness  
c l a s s i f i c a t i o n  t o  lapse r a t e  and wind speed. .The,boxes repre-  
sent  the  mean plus and minus one standard deviat ion i n  each 
d i r ec t ion .  The arrow shows the ad iaba t i c  lapse r a t e .  

The r e l a t ionsh ip  between the Brookhaven gust iness  c l a s s i f i c a -  
t i o n  and the  Pasqui l l  s t a b i l i t y  c l a s s i f i c a t i o n  a s  divided by 
NRC i n t o  lapse r a t e  c lasses  and two d iv is ion  of lapse r a t e  
c lasses .  

The re la t ionship  between the Brookhaven gust iness  c l a s ses  and 
t h e  Pasqu i l l  s t a b i l i t y  c lasses  and a a t  1 Ian. 

Y 
Dis t r ibu t ion  of Broo1&aven<data.by Pasqui l l ,  gus t iness  and 
lapse r a t e  c lasses .  

D i s t r ibu t ion  of Pasqui l l  s t a b i l i t y  c lasses  by Brookhaven 
gust iness  c lasses .  

D i s t r ibu t ion  of Pasqui1.l s t a b i l i t y  c lasses  by Brool&aven 
lapse r a t e  c lasses .  

F ~ Q W  diagram of the  modified portions' of the  STAR program f o r  
computing s t a b i l i t y  c lass .  

Tables 

Di s t r ibu t ion  of s t a b i l i t y  c lasses  with o r i g i n a l  and modified 
 am. 

> ,P =og: 

Per cent of Brookhaven cases in  Pasqui l l  s t a b i l i t y  c l a s ses  
with o r i g i n a l  (above) and. modified (below) program. 

per cent of cases a t  coas ta l  s t a t i o n s  i n  Pasqui l l  s t a b i l i t y  
c l a s ses  with o r ig ina l  (above) and modified (below) program. 




