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Abstract © Modeling can be used to understand the atmospheric dispersion of air pollutants
scientifically. Recent development of model computation enabled to simulate more diverse area. As
flowing out from the emission source, the concentration profiles of air pollutants could be
estimated in three dimensional space. This study used CALPUFF diffusion model to predict the
diffusion of discharged NO2 and TSP on the atmosphere near a combined heat power plant and
incinerator. It was investigated contribution concentration of the surrounding area by sources by
comparing the actual measurement results and the results of the modeling.
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Contribution of emission sources to the local level of NO2 was found quite high particularly at
the site, A—3. The estimated results by modelling revealed more significant effect on TSP at A-5.
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Fig. 1. Schematic diagram of CALPUFF model.
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Table 1. Mesh for weather models

vepdlch Eet, o4t goit ExJo]8EE Fig.
20 Yepdom, 2 Z1dmAte] ARSE AP
ASTER_GDEM 1%(30 m) siit=e] Agzr=et
AR ZB2(SF 30 m) ARE o854
Table 2= dj7]8xRd CALPUFFS] w2
dogoz YT HAE FHoz ¥y 5
km Y2 didAgoer AAstgon, FH dj7)

Items Mesh size CALMET
(km) No. of mesh Vertical layers
llsan Combined Cycle Power Plants 0.1 100100 12
ZF) Lambert—Conformal, Map center : 37° N, 126° E

301 302 303 304 305 306

a)

301

Fig. 2. Location information of model area.

Table 2. Impact prediction point

Site X Y
| | Backma high | o0 0e | 4169.461
school
o | Backseok=dong | 5012 | 4169107
Senior center
3 | Restaurant | 305.725 | 4169.703
4 Church 306.106 | 4168.961
5 | Nonghyup 13002001 4168146
warehouse
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Table 3. Input data of weather model
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. 27 35 ppm, 2.0 mg/m*S #8353t
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25.1 |x SAd

A2 S 71 e g3 A"l 519
o, Aerosol Mass Monitor (Sibata, GT—-331,
Japan)E ol-&ste] 7] Fo] mIAHEA(< 10un)
AN=E ot EAsH.

ST ek 559 (B-Ray Absorption
Method)& ©]&st5em, o] L thr] Fol
EHok gle 10m olste] Ay 2S94
AZE oJatz] Qo ZAsSte] HEHE FiAA
T5E Foz JAFEALY FEFEEE 454
o2 A5t Wlolrt. o] S-S wWebdS
WESHe YR RE ZAHE HeHdo] ofikA]
Aol 21E WxE T4 ff 5 AEEHE H

BAo] AeA EAElA0 e Ao He,

[=1, < exp(uX)

items No. XN UM YE regional meteorological office
surf.(CD-144) 43540 313.792 4166.286 Goyang
up.(Read62) 47122 324,938 4107.782 Osan
Table 4. Emissions of pollutants
ltem Point UTM }?ggcllft Level ngit%r Vel. | Temp. Conc.
X Y m (m/s) | ° K | NOx | TSP
Powerl 305.651 | 4168.959 10.0 | 365.5 | 26.6
Power2 305.630 | 4168.995 8.7 | 373.4| 40.6
Power3 | 305.622| 4169.024 %0 ’s 54 9.1]371.9] 394 |
2015 Power4d | 305.604 | 4169.306 8.8 3719 | 354
Power5 | 305.593| 4169.091 8.5| 382.7| 40.6
Power6 305.576 | 4169.125 8.7 372.6 | 344
Incineratorl | 305.448 | 4168.501 | 100 25 1.1 21.0 | 433.0 | 35.0 2.0

*NO; - Diffusivity :

0.1656(cm?/s), Reactivity : 8.0, Henry's Low : 3.5

TSP - Geometric Mass Mean Diameter : 0.480(microns), Geometric Standard Deviation : 2.0
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Table 5. One hour maximum concentration of the target point(NO,, TSP)

Division X y Cone.
ug/m' ppb
NO, Ist 305.430 4167.740 8.890 4.329
2nd 301.630 4170.840 7.791 3.793
TSp Ist 305.380 4167.840 0.112
2nd 308.480 4169.190 0.128

/0(4,329 ppb)

TSP 0112 ng/m? 3=

Fig. 3. One hour maximum concentration during the primary measurement period.(a:NO,, b:TSP)
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301 302 303 304 305 303 304 305 306
a) b)

Fig. 4. One hour maximum concentration during the secondary measurement period.

(a:NO,, b:TSP)

1 1 1 1 : :
30 302 303 204 305 306 307 308

Fig. 5. Maximum concentration points appeared in two measurements.
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Table 6. Average contribution concentration of contaminants during the primary and secondary
measurement period
Modeling Actual Contribution rate
. measurement
lems | Point NO, TSP | NO, | TSP | NO, TSP
ug/m ppb ug/m’ ppb ug/m’ % %
A-1 0.04132 | 0.02012 | 0.000457 18.1 81.7 |1.112E-01 |[5.594E-04
A-2 ]0.04873 | 0.02373 | 0.000576 16.1 | 79.2 [1.474E-01 |7.273E-04
First A-3 0.03691 | 0.01979 | 0.000405 3.6 | 724 |5497E-01 |5.594E-04
A-4 | 0.04583 | 0.02232 | 0.000186 334 | 69.1 |6.683E-02 |2.692E-04
A-5 ] 0.06860 | 0.03340 | 0.000822 25.9 | 70.6 [1.290E-01 |1.164E-03
A-1 ]0.00325 | 0.00158 | 0.000022 32.5 | 106.9 |4.862E-03 |2.058E-05
A-2 | 0.00334 | 0.00162 | 0.000025 430 | 91.7 |3.767E-03 [2.726E-05
Second | A-3 ]0.00336 | 0.00164 | 0.000021 30.5 | 95.5 |5.377E-03 |2.199E-05
A-4 10.00240 | 0.00117 | 0.000022 38.5 | 96.2 |3.039E-03 |2.287E-05
A-5 0.00369 | 0.00180 | 0.000029 61.0 | 105.3 |2.951E-03 [2.754E-05
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Fig. 6. Pollutant contribution rate of each measurement point during the first measurement

period.
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Fig. 7. Pollutant contribution rate of each measurement point during the second measurement

period.
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