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The Validation of Air Pollution Simulation Models

(Comparisons between Hanna— Gifford Model and Air Quality Display Model

in the Application to Air Pollution of Seoul)
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Abstract

Hanna— Gifford Model and Air Quality Display Model(AQDM) were validated in the simulation
of SO, and TSP concentrations of Seoul City.

The observed data which were measured at 16 sites of air monitoring system conducted by Seoul
metropolitan city in 1984 were compared with the simulated data and the results were obtained as
follows;

1. Several different meteorological data were examined : The particularities of meteorological data
was not an influencing factor in the validity of simulation. The simulations of SO, by Hanna—
Gifford model and by AQDM showed close correlation coefficients between the observed data and
the simulated data (r=0.71—0. 78).

2. The simulation models showed different validities with the seasonal variation: The correlation
coefficients (r) between the observed and the simulated by Hanna— Gifford Model for SO, and
TSP were 0. 86 and 0. 80 in Spring, 0.63 and 0. 66 in Summer, 0. 76 and 0, 76 in Autumn and 0, 81
and 0. 93 in Winter respectively. Those by AQDM were 0. 73 and 0. 68 in Spring, 0.56 and 0. 79 in
Summer, 0.77 and 0.76 in Autumn and 0.64 and 0.68 in Winter respectively.

3. The simulated data by two models had a close relationships | The correlation coefficients
between them were 0,96 for SO,, and 0,93 for TSP.

With the above results, the application of models was discussed; Hanna— Gifford model was less
valid in the simulation for the air quality of SO; and TSP in Seoul in Summer and AQDM also was not
valid for SO, in Summer and in Winter and for TSP in Spring.
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Tablel. Fuel Energy Consumption in Seoul

Unit: Kl or MT
Fuel Diesel*! Busker.C*3
Usé Gasoline | Kerosene Bunker-A| LRF*? Propane | Butane | Antracite
keason 1.0% 0.4% 1.0% 1.6% 0.3%

Spring Industrial { 15,245.4( 21,904.8| 26,805.8| 67,079.6 3,627.¢ 559.71 19,303.9; 82,523.2 42,171 10,616.3] 17,818.3| 27,372.5
Residential 469.4| 46,414.0| 15,581.1 7,539.2 167.7 ]lO.. 9 5,361.3| 17,427.4 - 8,648.1 —{534,283.5

I Summer Industrial [ 15,913.01 21,904.8| 19,669.3| 66,593.3 2,885.0 559.7| 13,597.8| 86,966.6 56, 665 8,991. 7! 17,447.5| 27,372.5
\ Residential 489.9| 14,211.9| 11,433.0 7,484.5 133.4 80.8 3,776.6| 18,365.8 - 7.324.7 —|107,829.5
Autumn Industrial | 17,409.3| 21,904.8] 31,621.5| 75,2654 5,419.9 559.7| 19,789.8| 86,065.7 35,742 10,931.7( 16,972.8| 27,372.5
Residential 536.0 7,570.5| 18,380.3 8,495.2 250.6 117.4 5,496.3| 18,175.5 - 8,905.0 — 1 936,341.5

“IWinter Industrial | 15,068.6| 21,904.8| 37,956.8| 60,641.1 1,510.8 559.7| 30,232.6{ 177,099.6 45,852 16,403.5| 15,264.8 | 27,372.5
L Residential 463.9| 11,412.3} 22,062.7 6,815.5 69.9 103.6 8.396.6] 37,400.3 —| 13.362.4 —{ 927, 427j

*land **Classified by sulfur content **LRF:Light Residual Fuel
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Table 2. Emission Factors of Fuels Unit: Kg /Kl or Kg/MT
i'Pollution Fuel Gasoline ‘ Kerosene Diesel Bunker-A LRF Bunker-C Butane Propane Antracite
: S0, 175 178 178 195 19S 19S 0.001 0.001 19S
y pgp 'dustrial 0.25 0.25 0.25 1.15 0.88|1.255+0.38 1.22 0.20 5
il Residential 0.31 0.31 0.31 1.25 0.8811.255+0.38 1.23 0.22 0.2
S: Sulfur Content(%)
Table 3. Sulfur Content of Fuels used in Seoul Unit: %
i Gasoline Kerosene Diesel Bunker—A LRF Bunker-C Antracite
|
0.1 1 0.22 0.4,1.0 1.2 { 1.4 0.3,1.6,4.0 0.4-0.8 J
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Table 4. Parametric Values for Hanna—Gifford Model

T5olot FREAEF] FARAASE T 4 Stability Class a b
2| ¢} A3 Es) A L FARE ARSI 3 A B 0. 40 0.91
< A= stat=H(Table 6). C 0.33 0.86

2t FAZEMS HEtx b 0.22 080

FAASE AFA 9 3HEAE sl Abaial
4% Fadch FAlash AZAske] A+ . 019 075
3|7 Ao] Zrlol 9|3 54 A3 HFEE Berst F 0.06 0.71
= 715l & Uk 28U ARG 4= 2
Table 5. Parametric Values for AQD M

] Distance (meters)
Stability 100 to 500 300 to 5.000 5,000 to 50,000

Class a b a | b a b

1 0.0383 1.2812 0.2539% 10~ 2.0886 - -

2 0.1393 0.9467 0.4936X 10" L1137 - +
3 0.1120 0.9100 0.1014 0.9260 0.1154 0.9109
4 0.0856 0.8650 0.2591 0. 6869 0.7368 0. 5642
5 0.0818 0.8155 0.2527 0.6341 1.2969 0. 4421
B 0.0545 0.8124 0.2017 0.6020 1.5763 0. 3606

Table 6. Average Stack Height and Effective Stack Height of Area Sources in the application to AQDM Model

Unit: m
T
eason Spring Summer Autumn Winter All  Season
Source
Stack Residential Industrial Residential Industrial Residential Industniat Residential [ndustrial Car Truck
Stack 10,0 34.9 10,90 349 10.0 34.9 i 10.0 34.9 0.5 1.0
Height i
Effective 13.7 42.2 4.5 439 17.8 50.4 15.6 46.} 0.5 1.0
StackHeigh*
WEARR LB F2 & B 1% 1986 s
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Table 7. Correlation Coefficients between the Simulated
Value and the Observed Value for SO: by using Various
Meteorological Data

i Meteorological Data (") .

Model 2 b ¢ d
Hanna-Gifford Model 0.7 | 076 | 072 | 071
JAQDM 0.77 | 077 | 072 | 078

{(*) a: frequencies of wind speed classes and wind direc-
tion by sthilities.
b: prevalent stability frequencies of wind speed clas
ses and wind direction

¢ frequencies of wind direction by stability and aver-

age wind speed in each cases.
d: prevalent stability, prevalent wind direction and
average wind speed.
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Table 8. Correlation Coefficients(r) between the Observed
Values and Simulated Values by two Models for SO..

{LModel w ‘! Spring SummerllAutumn jTWinter i
i !
‘ Hanna-Gifford Mode! | 0.88 | 0.33 = 0.76 | 0.8

1
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0.64 ‘
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Table 9. Correlation Coefficients (r) between the
Observed Values and Simulated Values by two Models
for TSP.

N ]
Model Season Spring | Summer | Autumn | Winter |
Hanna-Gifford Model 0.80 | 066 | 09l . 0.93 |
|
AQDM 0.68 | 079 | 07 | 080 [
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