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The Pasquill-Gifford stability category is a very important scheme of the Gaussian type dispersion model
defined the complex turbulence state of the atmosphere by A grade(very unstable) to F grade(very stable). But
there has been made a point out that this stability category might decrease the predictability of the model
because it was each covers a broad range of stability conditions, and that they were very site specific. The
APSM (Air Pollution Simulation Model) was composed of the turbulent parameters, i.e. friction velocity( u.),
convective velocity scale( w.) and Monin-Obukhov length scale( L) for the purpose of the performance
increasing on the case of the unstable atmospheric conditions. And the PDF (Probability Density Function)
model was used to express the vertical dispersion characteristics and the profile method was used to calculate
the turbulent characteristics. And the performance assessment was validated between APSM and EPA
regulatory models(TEM, ISCST), tracer experiment results. There were very good performance results simulated
by APSM than that of TEM, ISCST in the short distance (<1415 m) from the source, but increase the
simulation error(%) to stand off the source in others. And there were differences in comparison with the
lateral dispersion coefficient( #,) which was represent the horizontal dispersion characteristics of a air pollutant
in the atmosphere. So the different calculation method of o, which was extrapolated from a different tracer
experiment data might decrease the simulation performance capability. In conclusion, the air pollution
simulation model showed a good capability of predict the air pollution which was composed of the turbulent
parameters compared with the results of TEM and ISCST for the unstable atmospheric conditions.

Key Words : Pasquill-Gifford stability categories, Monin-Obukhov length scale, Dispersion Coefficient, Probability
density function model
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Table 1. R(S) value used in TEM

Atmospheric stability class R(S)

A=l 0.675
B=2 0.550
C=3 0.425
DD=4 0.3
DN=5 0.3

=6 0.175

=7 0.175
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Table 2. Meteorology datas of modeling

Sampling| WD W.S(m/s) Temp.(K)
time | (degree}|SFC(0.1m)| 16m |SFC(0.1m)| 16m
14: 30~
223 0.lm 234 293.7 294.2
15 20
Table 3. Input conditions of modeling
Exit Exit Stack L.
hl;elgi(s;) temp. | velocity |diameter Gn(dmjlze Stability
& K | b | m
X=400,
16.00 300 10 0.03 V=400 1€A)
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Fig. 1. Contouring of tracer experiment result at
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Table 4. Comparison of the performance error(%)/

concentration(ppb)
o | | T, ST | A6
distance) (ppb) /P /P o/pp
. 53061 897| 001
Ist site 3.084 /5124 /3823| /3806
. 162 957 -1
2nd site 2572 nex| re| 52
. 168235 | 10141.18 | 518235
3rd site 0.017 0303 | /741 /0898
. 852857 | 1640657 | 8967.14
4th site 0.007 /0604 | /1155| /0634
¥ 1st site © 332m, 2nd site : 1415m,

3rd site : 2581m, 4th site : 3114m
¥ Error(%)= ((revised model’ conc.- observed conc.)
/ observed conc.)) x 100
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Fig. 2. Simulation result by APSM.
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Table 5. Comparison of o, and ¢, of P-G', Briggs’
and TEM's with the downwind distance in
the case of P-G’ A class

Site dl?;)t:rr:cvg(rrf) P-G' o, |Briggs’' o, | TEM’ 0,
Ist site 332 119 99.8 786
2nd site 1415 4717 361.83 21875
3rd site 2581 847 579.34 471.68
4th site 3114 10.11 664.97 554.97

Site | DOWMNd | pG' g, | Briges’ o | TEM o,
1st site 332 4744 0.22 65
2nd site 1415 6.2 0.21 969.6
3rd site 2581 3376.78 0.19% 3403
4th site 3114 5000 0.192 5037.39

¥ 1st site © 332m, 2nd site : 1415m,

3rd site : 2581m, 4th site : 3114m
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AAZ Manju 9 Siddiqui(1997)¢] Z = Table 7. Comparison of the o, /downwind distance
HE Ao EwHE EFAEE 4z Irwin, ratio with the downwind distance for the
Briggs, P-G, Draxler, Taylory] 57} 430z & condition of A classified by P-G’ stability
wate] FaAe o oig #EIFNAY AU E o] category
E?} @T’}'% —E—é‘!?’_}_— —.@_ﬂ}' HH%%—O—-EEF‘E]Q} 7‘]3]7]' DownWlnd sigma-y Sigma—y
Ikm¢l A AolM= H 1567%, 3kme A H ol A Scheme’ | NO distance /IKm | /3Km
B 41.23%9 Aoz ey 1Km | 3Km | percent | percent

1st 1123 | 3383 11.23 3383
4. 7‘_31,_ =2 Irwin’ 2nd 1093 | 3278 10.93 3278
n

o) AFE Ul eQetelE A A v 3a | 1016 | 3049 | 1016 | 3049
3 JGREXNS Do 2 woddoz mr} g Mean | 107.70 | 323.70 10.80 3240
48 dEFede ZE Sards sy o Ist | 2097 | 57188 | 2097 57.88
NxdrHYo e AFAR G AN S A Brges | 2nd | 2007 | 5788 | 2097 | 5788
e 4 gl UESAWMEEZ 7S o799 wban | 3rd | 2007 | 5788 | 2097 | 5788
Faae 202 J U7]ed FATde o Mean | 2097 | 57880 | 2097 57.88

Ist 2087 | 5464 20.87 54.64
Table 6. Comparison of o, /{ 6, /downwind distance) P&G’ 2nd | 2087 | 5467 | 2087 467
ratio between the revised model’ output 3rd | 2087 | 5464 | 2087 5464
with the downwind distance Mean | 2087 | ®464 | 2087 4.64
1st 1378 | 3218 1378 32.18
Site(downwind distance) | TEM | ISCST | APSM ond | 1349 | 3459 13.49 3459
Draxler’
o site 9 | 100 71 3 | 1276 | 3007 | 1276 | 3007
/A /30 /21 Mean | 13340 | 32280 | 1334 | 3228
ond site %g fjgg 33132 Ist | 1204 | 3031 | 1294 | 3031
) =79 %7 Taylor’ 2nd 1253 | 2937 1253 29.37
3rd site /18 /22 /14 3rd 1166 273.1 11.66 2131
o = | 1 | & Mean | 12380 | 29000 | 1238 | 2900
/18 /21 /14 Mean 1567 | 4123 15.67 41.23
Average 2 ® 16 DSe‘a?‘céard( o | s4| 17| 45| 129
% 1st site © 332m, 2nd site : 1415m, viatom <
3rd site : 2581m, 4th site : 3114m ¥ Ratio(%) = (revised model’ value
¥ Ratio(%) = (revised model’ value / downwind distance)x100
/ downwind distance)x100 ¥ Revised from Manju and Siddiqui(1997)
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Fig. 5. Comparison of the concentration of TEM, Fig. 6. Comparison of the lateral dispersion coeffi-
ISCST and APSM distributed by centerline cient{m) of TEM, ISCST and APSM distributed
downwind distance(m). by centerline downwind distance(m).
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