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Sensitivity Analysis of the Atmospheric Dispersion
Modeling through the Condition of Input Variable
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In order to how well predict ISCST3(industrial Source Complex Short Term version 3) model dispersion of
air pollutant at point source, sensitivity was analysed necessary parameters change. ISCST3 model is Gaussian

plume model.

Mode! calculation was performed with change of the wind speed, atmospheric stability and mixing height
while the wind direction and ambient temperature are fixed. Fixed factors are wind direction as the south
wind(180°) and temperature as 298 K(25T). Model's sensitivity is analyzed as wind speed, atmospheric stability
and mixing height change. Data of stack are input by inner diameter of 2m, stack height of 30m, emission tem-

perature of 40T, outlet velocity of 10m/s.

On the whole, main factor which affects in atmospheric dispersion is wind speed and atmospheric stability at
ISCST3 model. However it is effect of atmospheric stability rather than effect of distance downwind. Factor that
exert big influence in determining point of maximum concentration is wind speed. Meanwhile, influence of mix-

ing height is a little or almost not.
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Fig. 1. Distribution of space in modeling area.
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Table 1. Different condition of the meteorological pa-
rameter for the model sensitivity

CASE | WS(m/s) AS MH(m) | Group
1 2 1 250
2 2 1 500 I
3 2 1 1000
4 2 4 250
5 2 4 500 | @
6 2 4 1000
7 2 6 250
8 2 6 500 m
9 2 6 1000 |
10 4 1 250
11 4 1 500 I\
12 4 1 1000
13 4 4 250
14 4 4 500
15 4 4 1000
16 4 6 250
17 4 6 500 VI
18 4 6 1000
19 8 1 250 |
20 8 1 500 i
21 8 1 1000
2 8 4 250
23 8 4 50 | W
24 8 4 1000
% 8 6 250
% 8 6 500 X
o 8 6 100ﬁ

* WS : Wind speed, AS : Atmospheric stability, MH :
Mixing height
AS @ 1-A . extremely unstable, 4-D @ Neutral, 6-F :
extremely stable
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Table 2. Information of input parameters for the model
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The present condition of point emission.

TMX 205526 T™MY 362954 Topography(m) 51
Stack Diameter(m) 2 Stack height(m) 30 Emission material SOz
Emission emperature(C) 40 Emission speed(m/s) 10 Emission (g/s) 100
Kind of model Short term model
Area of model 2.5Kmx2.5Km (21x21)
Region of mocd Urban area
Material of model SOz
Period 2003. 1. 1. ~ 2003. 12. 31.
Unit ppm
Concentration of background 0(ppm)
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Fig. 2. Variation of downwind distance by atmospheric stability.
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Table 3. Average Concentration of each case (unit : ppm)
Category Average Category Average Category Average
Case 1. 0.184 Case 10. 0.114 Case 19. 0.066
Case 2. 0.170 Case 11. 0.108 Case 20. 0.063
Case 3. 0.170 Case 12. 0.108 Case 21. 0.063
Case 4. 0.235 Case 13. 0.150 Case 22. 0.094
Case 5. 0.234 Case 14. 0.150 Case 23. 0.094
Case 6. 0.234 Case 15, 0.150 Case 24. 0.091
Case 7. 0.105 Case 16. 0.069 Case 25. 0.045
Case &. 0.105 Case 17. 0.069 Case 26. 0.045
Case 9. 0.105 Case 18 0.069 Case 27. 0.045
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Table 4. Effect of atmospheric stability (unit : ppm)
Category Average Category Average Category Average
Case 4. 0235 Case 1. 0.184 Case 7. 0.105
(D) ' (A) 21.7% 72 ® 55.3% 72
Case 13. 0.150 Case 10. 0.114 Case 16. 0.069
(D) ' (A) 24% Fa () 549 7+
Case 22. 0,004 Case 19. 0.066 Case %5 0.045
D) ' A 29.8% 72 (F) 521% 24
Table 5. Effect of wind speed (unit : ppm)
Category Average Category Average Category Average
Case 1. 0.184 Case 10. 0.114 Case 19. 0.066
2m/s) ' (4nv's) 38.0% & (8m/s) 64.1% 2+
Case 4. 0235 Case 13. 0.150 Case 22. 0.094
(2m/s) ’ (4my/s) 36.29% 7+ (8m/s) 60.0% 7rA
Case 7. 0105 Case 16. 0.069 Case 25. 0.045
(2mv/s) - (2m/s) 34.3% 7+ (8m/s) 57.1% 7+
Table 6. Effect of urban mixing height (unit : ppm)
Category Average Category Average Category Average
Case 1. 0.184 Case 2. 0.170 - Case 3. 0.170
(250m) ) (500m) 76% A (1000m) 76% 7
Case 4. 0935 Case 5. 0.234 Case 6. 0.0.234
(250m) ' (500m) 04% 7+ (1000m) 04% 7+
Case 7. 0.105 Case 8. 0.105 Case 0. 0105
(250m) ’ ‘ (500m) - (1000m) .
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