ISCST3



|SCST3

2001 6



2001 6






DISCST 3
CISCST 3 e
JISCST3



1> 7

2> UNAMAP ettt s 11
> PPN 16
A> sttt 20
B> 22
B> eereeeereeeerre e eee e et e et e et e e e raa e areaearanans 21
7> PPN 24
35ROt 27
L PN 28
10> et 29
11> e 32
12> e 33
1150 5> PN 34

TA> et e ere st e e enes 35



A> e 8

25 I1SC et 14
> PP 19
4> ( ) e 21
5> 26
B> e, 28
7> L e 30
8>
( ) e 36
9>
( ) et 36
10>



ISCST 3



25x 25m

50x 50m 142%
, 100x 100m 5.03%,
200x 200m 13.58%, 400x 400m 80.58%
) 200x 200m

, ISCST 3 ,



, UNAMAP(user's network for
apploed modeling of air pollution; UNAMAP) Version 6
ISCST 3(Industrial Source Complex
Short-Term version 3; ISCST 3) ,
, 21C

(2000)



(1997) : (1998)

SO:. (1998)
, TEMS8, TCM2
PAL
( , 1986), ISCST TEMS ( , 1987), TEM8 Valley
( , 1994), CDM2 TCM2 ( , , 1991), ISCST 3,
AERMOD, FDM, INPUFF25 ( , 1999)
ISCST 3 TEM8 ( , 1987), 1SC3
CDM?2 ( , 1999)
ISC3
ISCST 3 Gaussian plume equation 1977
CRSTER ISCST 1(1979), I1SCST 2(1989), ISCST 3(1995)
ISCST 2 , ISCST 3
ISCST
(ISCST3 , 1999)

, Gaussian plume model

ISCST 3



, Gaussian plume equation

ISCST 3

ISCST 3 )

, ISCST 3

ISCST 3



(deterministic) (statistical)

(orthogonal function)

(1)
(@)
3)
(4)
()









1>
Gaussian Plume Model Gaussian Plume Equation
Gaussian Puff M odel Gaussian Puff Eqation
Box Model Mass Budget Equation in the box
Traectory Model Lagrangian Coordinate
Photochemical Grid Model Eulerian Coordiate
(Gaussian Plume M odel)
(gaussian plume maodel)
(gaussian distribution)
@) (0:)

Pasquill- Gifford (Turner, 1964)

Pasquill (Pasquill, 1961)



(Hanna et al., 1977) ,

(bell shape) (normal distribution)

fo[ 350 ren [ 355



(steady state)

(Puff model)
(gaussian puff model)

(puff)

(Box model)

(box model) (mass conservation)



(Lagrangian model)
(lagrangian model) (lagrangian

coordinate)

(lagrangian particle dispersion model)

(moving cell model)

(Non- Gaussian Analytic Models)

K ,

(shear) (stability)

(heterogeneous)

(Numerical M odels)

(numerical models)
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3. ISCST3

TSP, SO.

NTIS(national technical information service) 1973 PTMAX,
PTDIS, PTMTP, APRAC, CDM, HIWAY 6 UNAMAP Version
1 , , , ,

UNAMAP Version 6 ,
(referred air quality model) ,

ISCST 3

< 2> UNAMAP

M odel Sourcl)e Land Use’ | Terrain® Metero%lcal Chemicd | pemark
Type data decay
BLP L rural simple short linear
CALINE-3 L wr simple short non
CbMQC P, A urban flat long harf-time
RAM P, A urban simple short harf-time
ISCST P, A u'r simple short harf-time |down wash
ISCLT P, A u'r simple long harf-time
MPTER P u'r rollian short harf-time
CRSTER P u/r simple short harf-time _
UAM P.A L . - short numerical | numerical
1) L : Line, P : Paint, A : Area 2) u :urban, r : rural

3) flat : no terrain adjustment, simple : by receptor height, rolling : by terrain
adjustment factor
4) short : houry data, long : meterological joint frequency function

- 11 -



ISCST steady - state gaussian plume CRSTER(1977)
Version 1 ,
, EPA (preferred model)
ISCST 1 24
Simple terrain , Complex

T errian

ISCST3

ISCST3
dispersion, final plume rise,
default

down - wash

ISCST3 v

down - wash, buoyancy - induced

, building

upper - bound

source group

- 12 -



, down -

wash ( )
algorithm

ISCST3 1977 CRSTER 1979 ISCST 1, 1989

ISCST 2, 1995 |ISCST3 , ISCST 2
, ISCST3
ISCST
(ISCST 3 , 1999)
ISCST 3 receptor location

receptor network

ISCST3 ( ) , )
, )
ISCST3 source group
receptor , source group
receptor

- 13 -



CRSTER(1977) AQDM, CDM

I I . CDM QC - CDM 2(1985)
ISCST 1(1979) ISCLT 1(1979)

!
ISCST 2(1989) ISCLT 2(1989)

input format
- change(1992) -

ISCST 3(1995) ISCLT 3(1995)

< 2> |SC

- 14 -




4. ISCST3

ISCST3

. Gaussian
X,y C
. Q 1

COuY) = gtis o Pl g1 %)

2m uo, 0,

Q: (9/ sec)
K : (default )
V : vertical term deposition, ,

D : decay term

y , (m)
u: (m/ sec)
Oy,0:: , (m)
(ov) (0 2)
sector average equation Oy
. Briggs

vertical term ,
Schulman  Scire  building down-wash

plume

- 15 -



, flux 2
T.. Vid®
Fm- ( Ta)ST momentum flux term
S
Ts' Ta g Vs ?
Fuo- ( T ) 2 buoyancy flux term
S
Ta (K) Ts: (K)
Vs (m/ sec)
d: (m) g: (9.8m/ sec?)
(20) (o) (u)
2)
Z
u = Uo( Z_o
p
3>
A 0.07 0.15
B 0.07 0.15
C 0.10 0.20
D 0.15 0.25
E 0.35 0.30
F 0.55 0.30

- 16 -



Decay term = exp ( - W UL)

W (decay coefficient = 0693 / Tu2)
Tz : (half life(sec"))
ISCST3 rolling terrain
receptor
H ' = H + ZS = Z (X,y)

H' : modified plume stabilization height

H : (h+Ah) Zs :

Zx, y) : receptor

. Building wake effect
Huber  Snyder
Schulman  Scire

, ISCST 3 15

Schulman  Scire Huber  Snyder

- 17 -



5.

ISCST3

ISCST3 )
ISCST3

: SO SRCPARAM Srcid Ptemis Stkhgt Stktmp Stkvel Stkdia
, Ptemis : (9/ sec)
Stkhgt : (m)
Stktmp : (K)
Stkvel : (m/ sec)
Stkdia : (m)
plume

: SO SRCPARAM Srcid Aremis Relhgt Xinit Yzinit Angle Szinit
, Aremis : (g/ sec-m?)
Relhgt : (m)
Xinit : X (m)
Y zinit : Y (m)
Angle : (°)
Szinit : plume (m)

- 18 -



Gaussian plume model

ISCST3 , ,

Gaussian plume model ISCST 3

15
, ISCST3

| | ISCST3

\

\
o , 15

(25m, 50m, 100m)
(25m, 50m, 100m, 200m, 400m)

O

K |

| o IscsT3

- 19 -



4>

ISCST 3

2

25
25
25
25
25
50
50
50
50
50
100
100
100
100
100

25
50
100
200
400
25
50
100
200
400
25
50
100
200
400

- 20 -




1200

1,100

1,000

v 900

800

(m)

700

600

500

400

500

600

700

800

900

1,000

1,100

1,200

ISCST3

4>

21 -




(1)

400% 400m ;
25x 25m 256 (16x 16 ) ,
50x 50m 64 (8x8 ),
100x 100m XI 16 (4x 4 )

400%x 400m

25 256 400x 400
50 64 400x 400
XI 100 16 400x 400
(2)
169/ sec
< 6>

16 256 0.0625
16 64 0.2500
Xl 16 16 1.0000

- 22 -



(

(

(

)

)

)

(W)

1.6m/ sec

- 23 -



’ ’ ’ ’ ’ 1,222m

()
(D)
()
126
< 7>
400x 400m
16.0g/ sec
W)
1.6m/ sec
1,222m 11
(D)
126

- 24 -



. ISCST 3

v XI( 25%x 25m)

ISCST 3

- 25 -



10

1200 03

110000

1204:50

20000

11000 4

sh00.00 - -

200

TG -

A0

5>

26 -



(1)

25x 25m

50x 50m), Xl ( 100x 100m)

, r’ 0.9995

625 4194767 25mx 25m
2,500 14761996 50mx 50m
Xl 10,000 634.24324 100mx 100m

- 27 -



y =0.0637x -3.9321 P

. 500 R? = 0.9995 /
~ 500 /
~— 400
300 /
200 //

100
0 / : : : : ‘
0 2000 4000 6000 8000 10000 12000
()
< 6>
(2) ( )
< o>
4194767 625 0.067116
147.61996 2,500 0.060605
634.24324 10,000 0.065581
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25x 25m , . Xl ,
’ ’ )CH! ( 50)(

50m)

0.294
25% 25m 0674 0581
Xl 0.776

0.822
50x 50m 2.567 1.8923
X1 2.288

3.910
100x 100m 9525 8.9223
13.332

25.230
200x 200m 54.930 44 3996
53.039
66.062
400x 400m 99.350 88.2536
99.349

- 29 -



g

£ oo [y =0.0008x +5.7671
?: R’ =09353
N80
u | *
K OP0 |
= 2
:| e H B 2 -
0 50000 100000 150000 200000
738 X7 w)
< 7>




1 1 )([ )

100x 100m
( 25% 25m)
( 50x 50m, 100x 100m, 200x 200m, 400x 400m)
100x 100m
(25 25m) . X
v XI(
50% 50m), D ( 100x 100m),
v ( 200x 200m), . (
400x 400m) ,
3.

- 31 -



v XI( 25%x 25m)
50x 50m )
, X1 25x 25m
142% D
100x 100m) 5.03%, . ( 200
x 200m) 12.78%, . ( 400x 400m)
80.58%
< 11>
(%)
25x 25m 10.7991 -
50x 50m 10.9902 1.77
100x 100m 11.3365 498
200x 200m 11.6479 7.86
400%x 400m 12.6304 16.96
25x 25m 14.4433 -
50x 50m 145422 0.69
100x 100m 15.1381 481
200x 200m 17.1541 18.77
400%x 400m 36.3206 151.47
XI 25x 25m 83.8206 -
X1 50x 50m 85.3221 1.79 X1
100x 100m 88.2717 531
200x 200m 93.6355 11.71
400%x 400m 145.2769 73.32
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25% 25m

50x 50m

177

0.69

179

142

100x 100m

4.98

481

531

5.03

200x 200m

7.86

18.77

1171

12.78

400x 400m

16.96

15147

7332

80.58

25% 25m

- 33 -



13>

09911

0.9359

0.7851

0.2973

09728

0.8297

0.3640

08777

0.4884

0.6655

0.9967

0.9645

0.7136

0.0001

0.9814

0.7408

0.0028

0.8188

0.0201

0.1440

0.9928

0.9385

04071

0.0226

0.9704

0.4627

=ER=NE=R=gp= g

0.0395

05256

0.0604

0.6852
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14>

(%)
50x 50m 177
100x 100m 4.98
(25x 25m)
200% 200m 10.26
400x 400m 16.96
50x 50m 0.69
100x 100m 481
(25x 25m)
200% 200m 1877
400x 400m 151.47
XII 50x 50m 179
100x 100m 531 X
(25x 25m)
200% 200m 1171
400x 400m 7332

200x 200m



2.0

o TR 200 ?f
R - 17 o
i, 160 th
1\\ ™
RER
1]
80 24
40 ?
i i i i i i i UI}
TROOO0 10000 10000 120000 100006 B0000 G000 40000 20000 0
SR T
8> (
Fa0 1
g | T ;
\ EREN Y HO0 3
m \ 1K ﬁ
T
\ o
LU ]
5
g iR
*
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TE0000 | EOODG 190000 170000 100000 0000 BOOD0  AICOD 20000 O
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ISCST3

( , 1997),

( , 1999).

ISCST 3

) ISCST 3
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142%, 4 5.03%, 8 13.58%, 16

ISCST3

ISCST3

) ISCST3

- 38 -

2

80.58%

200x 200m



(1,200 )

@
L} 1

c=2¢c (100 OS a)

Cl

c

a (%)

10%
10%
12 , 0.986
14 0951
25% 25m 50x

50m r? 0.9916 0.9967 , 25%
25m 100x 100m 09704 0.9814

- 39 -
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’

factor

ISCST 3



ISCST3 Gaussian plume equation

1. ISCST3

142%, 4 5.03%, 8

- 41 -

, ISCST 3

ISCST 3

13.58%, 16

2

80.58%



) 200x% 200m
5. ISCST 3
ISCST 3
( 1,200 )
6. )
.. 100
(a) { c - C ( 100 + a )}

200x 200m

- 42 -



. 1999

1987.
, TCM-2 CDMQC

. 1SC3
. 1997. 10
(ISC CDM?2)
. 1999.

’ ’

-Texas Episodic Model 8 Valley Model

. 1999, 2

’

. 1991;7(3):150- 155

-. 1995. 8
. 1SC3
1998.

’

1995:11(1):1- 14

- 43 -

-PAL

. 1994. 6

-. 1994, 2



-SBM, PEM,
RAM -. . 1993. 2

. 1990;6(2);125- 134
. 1SC3 SO
. 1996.
ISC3 . . 1999:4:
79- 154
Hanna, SR., GA. Briggs e a. AMS-Workshop on stability
classification schemes and sigma curves-summary of recommendatio
-ns. Bull, Atmosphric Meteorolgical soc. 1977
Neclear Regulatory Commission. Atmospheric dispersion modefs for
potential accident consequence assessments at nuclear power plant
Reg. 1979. U.S. NRC
Pasquill F. The estimation of the dispersion of windborne material.
M eteorological magazine. 1961
Schere, KL. and Demerjan. User's guide for the Photochemical Box
Model (PBM). U.S. EPA. 1984
Turner. D.B., A diffusion stability model for an urban area, J. Climat
and Applied Meteorology 1964 ; 3 : 83 91
User's Guide for the Industrial Source Complex (1ISC3) dispeersion
models Volume -30. U.S. EPA. OAQPS
User's Guide for the Industrial Source Complex (1ISC3) dispeersion

models Volume . U.S. EPA. OAQPS
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=

< 1>
1 900, 700 4194767 6 900, 625 41.52953
2 900, 675 4191387 7 900, 775 41.52952
3 900, 725 4191386 8 900, 600 40.98926
4 900, 650 41.79473 9 900, 800 40.98925
5 900, 750 41.79472 10 875, 700 40.84735
< 2>
1 900, 700 4194767 6 850, 700 39.63202
2 900, 650 41.79473 7 850, 650 39.53363
3 900, 750 41.79472 8 850, 750 39.53363
4 900, 600 40.98926 9 850, 600 38.92047
5 900, 800 40.98925 10 850, 800 38.92046
< 3>

1 900, 700 4194767 6 800, 600 36.32032
2 900, 600 40.98926 7 1,000, 7000 29.49778
3 900, 800 40.98925 8 700, 700 28.81180
4 800, 700 38.78077 9 700, 800 28.73133
5 800, 800 36.32033 10 700, 600 28.73132
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1 800, 800 36.32033 6 600, 800 15.84300

2 800, 600 36.32032 7 1,000, 1,000 1.63618

3 1000, 800 28.13009 8 1,000, 400 1.63617

4 1000, 600 28.13008 9 800, 1,000 047186

5 600, 600 15.84300 10 800, 400 047185
< 5>

1 800, 800 36.32033 6 800, 400 047185

2 1,200, 800 10.84868 7 1,600, 1,200 0.18964

3 1,600, 800 2.37963 8 1,200, 1,200 0.05586

4 1,200, 400 2.08324 9 1,600, 1,600 0.00064

5 1,600, 400 1.04189 10 400, 400 0.00000
< 6>

1 850, 825 15151343 6 900, 850 146.06939

2 825, 800 148.84093 7 800, 800 145.28252

3 875, 850 147.75024 8 850, 850 144.18301

4 875, 825 147 62254 9 850, 800 142.84100

5 825, 825 147 51956 10 800, 775 142 54958
< 7>

900, 850
800, 800
850, 850
850, 800
800, 850

a s~ wN B

146.06393
145.28252
144.18301
14284100
135.63367

750, 750
750, 800
750, 850
800, 750
700, 750

132.87608
131.99542
12461127
115.58194
115.23769

- 46 -



1 800, 800 145.28252 6 800, 900 73.58466

2 700, 700 115.23274 7 600, 700 63.37261

3 700, 800 114.92642 8 600, 800 63.37236

4 900, 800 98.18622 9 700, 900 57.62380

5 900, 900 84.08033 10 600, 600 57.37870
< o>

1 800, 800 145.28252 6 600, 400 0.00025

2 600, 800 63.37236 7 600, 1,000 0.00024

3 600, 600 57.37870 8 400, 400 0.00000

4 1,000, 1,000 6.54451 9 800, 400 0.00000

5 800, 1,000 1.88722 10 1,000, 400 0.00000
< 10>

800, 800
1,200, 1,200
1,600, 1600

400, 400

800, 400

a s~ wN -

1475.28252
0.22351
0.00256
0.00000
0.00000

1,200, 400
1,600, 400
400, 800
1,200, 800
1,600, 800

0.00000
0.00000
0.00000
0.00000
0.00000

900, 800
875, 775
875, 800
900, 825
850, 750

aa s~ wN -

655.81012
647.88281
640.17572
638.62952
63241913

850, 775
875, 825
850, 800
900, 775
825, 750

629.52039
624.21387
622.74341
615.89417
611.36731
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900, 800
850, 750
850, 800
900, 850
800, 750

aa s~ wN -

655.81012
632.41913
622.74341
603.90417
587.69556

800, 800
800, 700
850, 850
800, 850
750, 700

581.10767
578.76636
576.73041
542.55194
531.78351

1 800, 800 581.10767 6 600, 700 253.46550

2 800, 700 578.76636 7 600, 600 253.46370

3 700, 700 460.96771 8 600, 800 25346368

4 700, 600 459.68103 9 700, 500 23047115

5 700, 800 459.68103 10 600, 500 126.72011
< 14>

1 800, 800 581.10767 6 600, 400 0.00098

2 600, 600 235.64370 7 600, 1,000 0.00000

3 600, 800 253.46368 8 400, 400 0.00000

4 1,000, 1,000 26.17632 9 800, 400 0.00000

5 800, 1,000 7.54686 10 1,000, 400 0.00000
< 15>

800, 800
1,200, 1,200
1,600, 1,600

400, 400

800, 400

a s~ wWwN -

581.10767
0.89286
0.01025
0.00000
0.00000

1,200, 400
1,600, 400
400, 800
1,200, 800
1,600, 800

0.00000
0.00000
0.00000
0.00000
0.00000
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16>

1,100 0.0000 0.0000 0.0000 0.0003 0.0063 0.0336 0.0904 0.1687
1,000 0.0000 0.0000 0.0034 0.0710 0.2845 0.6054 0.9496 1.2016
900 0.0000 0.6796 3.3604 59791 8.0543 89410 74126 5.6245
800 0.0000 0.2104 205349 | 300562 | 355599 | 338355 | 206608 | 125893
700 0.0000 0.2104 212426 | 320561 | 387953 | 379677 | 247340 | 157504
600 0.0000 0.2104 212395 | 320056 | 38.6332 | 376870 | 243671 | 153733
500 0.0000 14053 178825 | 260976 | 30.8656 | 293662 | 17.9489 | 11.0383
400 0.0000 0.0322 0.7081 20204 3.3599 44710 46976 40660
400 500 600 700 800 900 1,000 1,100
17>
1,100 0.0000 0.0000 0.0000 0.0002 0.0069 0.0394 0.1072 0.1995
1,000 0.0000 0.0000 0.0028 0.0850 0.3548 0.7494 1.1626 14540
900 0.0000 08421 5.0410 8.5960 11.1853 | 12.2100 9.3496 6.7414
800 0.0000 35082 193495 | 30.1047 | 36.2987 | 367521 | 232269 | 14.0693
700 0.0000 35082 195147 | 310187 | 38.1692 | 394285 | 263001 | 16.7466
600 0.0000 35082 195118 | 309394 | 37.8762 | 388938 | 255810 | 15.9820
500 0.0000 25261 144737 | 224284 | 27.0465 | 274404 | 174210 | 107541
400 0.0000 0.0000 0.1651 0919 19330 2.8973 35385 34125
400 500 600 700 800 900 1,000 1,100
18>
1,100 0.0000 0.0000 0.0000 0.0000 0.0057 0.0462 0.1380 0.2637
1,000 0.0000 0.0000 0.0001 0.0805 04719 1.0498 16362 2.0617
900 0.0000 0.2456 7.9215 144059 | 183961 | 210200 | 14.8867 96242
800 0.0000 05401 258430 | 28.7313 | 36.3203 | 409893 | 28.1301 | 17.1643
700 0.0000 05401 258430 | 288118 | 36.7808 | 419477 | 294978 | 187243
600 0.0000 05401 258430 | 28.7313 | 36.3203 | 409893 | 28.1301 | 17.1643
500 0.0000 0.3470 7.9216 144059 | 183961 | 210200 | 14.8868 | 134205
400 0.0000 0.0000 0.0001 0.0804 04719 10498 16362 2.0617
400 500 600 700 800 900 1,000 1,100




19>

1100 | 0.00000 | 000000 | 000006 | 000006 | 3.12654 | 3.12654 | 7.21435 | 7.21435
1000 | 0.00000 | 000000 | 000006 | 000006 | 3.12654 | 3.12654 | 7.21435 | 7.21435
900 0.00000 | 000000 | 2046846 | 2046846 | 3632033 | 36.32033 | 28.13009 | 28.13009
800 0.00000 | 000000 | 2046846 | 2046846 | 3632033 | 36.32033 | 28.13009 | 28.13009
700 0.00000 | 000000 | 2046846 | 2046846 | 3632032 | 36.32032 | 28.13008 | 28.13008
600 0.00000 | 000000 | 2046846 | 2046846 | 3632032 | 36.32032 | 28.13008 | 28.13008
500 0.00000 | 000000 | 000006 | 000006 | 3.12654 | 3.12654 | 7.21435 | 7.21435
400 0.00000 | 000000 | 000006 | 000006 | 3.12654 | 3.12654 | 7.21435 | 7.21435
400 500 600 700 800 900 1,000 1,100
20>
1,100 | 0.0000 | 000000 | 000000 | 0.00000 | 3632033 | 3632033 | 36.32033 | 36.32033
1000 | 0.00000 | 000000 | 000000 | 0.00000 | 3632033 | 3632033 | 36.32033 | 36.32033
900 0.00000 | 000000 | 000000 | 000000 | 3632033 | 3632033 | 36.32033 | 3632033
800 0.00000 | 000000 | 000000 | 000000 | 3632033 | 3632033 | 36.32033 | 3632033
700 0.00000 | 000000 | 000000 | 000000 | 14.20125 | 1420125 | 1420125 | 14.20125
600 0.00000 | 000000 | 000000 | 000000 | 14.20125 | 1420125 | 1420125 | 14.20125
500 0.00000 | 000000 | 000000 | 000000 | 14.20125 | 1420125 | 1420125 | 14.20125
400 0.00000 | 000000 | 000000 | 000000 | 14.20125 | 1420125 | 14.20125 | 14.20125
400 500 600 700 800 900 1,000 1,100
21>
1,100 | 0.0000 0.0205 0.0016 0.0000 0.0000 0.0000 0.0000 0.0000
1000 | 00000 | 106096 | 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
900 00000 | 207186 | 497682 | 49356 0.0000 0.0000 0.0000 0.0000
800 00000 | 207186 | 849704 | 107.1674 | 38.1792 | 0.0000 0.0000 0.0000
700 00000 | 205899 | 82.1402 | 1202256 | 1383388 | 83.3099 | 6.1047 0.0000
600 0.0000 27185 | 134408 | 239157 | 322166 | 351891 | 176384 | 06883
500 0.0000 0.0000 0.0137 0.2838 1.1380 24215 3.7577 19502
400 0.0000 0.0000 0.0000 0.0010 00253 0.1347 0.3617 0.6749
400 500 600 700 800 900 1,000 1,100




22>

1,100 | 0.0000 0.0000 0.0000 0.0000 00228 0.1847 05523 1.0549
1000 | 0.0000 0.0000 0.0002 03214 1.8872 4.1991 65445 4.9406
900 0.0000 00000 | 316862 | 576238 | 735847 | 840803 | 454044 | 0.000
800 0.0000 00000 | 633724 | 1149264 | 1452825 | 97.1862 | 0.0000 0.0000
700 0.0000 00000 | 633726 | 1152327 | 00000 0.0000 0.0000 0.0000
600 0.0000 00000 | 573787 | 00000 0.0000 0.0000 0.0000 0.0000
500 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
400 0.0000 0.0000 0.0003 0.0000 0.0000 0.0000 0.0000 0.0000

400 500 600 700 800 900 1,000 1,100

23>

1,100 | 0.0000 0.0000 0.0000 0.0000 00228 0.1847 05523 1.0549
1000 | 0.0000 0.0000 0.0002 03214 1.8872 4.1991 65445 4.9406
900 0.0000 00000 | 316862 | 576238 | 735847 | 840803 | 454044 | 0.000
800 0.0000 00000 | 633724 | 1149264 | 1452825 | 97.1862 | 0.0000 0.0000
700 0.0000 00000 | 633726 | 1152327 | 00000 0.0000 0.0000 0.0000
600 0.0000 00000 | 573787 | 00000 0.0000 0.0000 0.0000 0.0000
500 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
400 0.0000 0.0000 0.0003 0.0000 0.0000 0.0000 0.0000 0.0000

400 500 600 700 800 900 1,000 1,100

24>

1,100 | 0.0000 0.0000 0.0002 0.0002 18872 1.8872 0.0000 0.0000
1000 | 0.0000 0.0000 0.0002 0.0002 18872 1.8872 0.0000 0.0000
900 0.0000 00000 | 633724 | 633724 | 1452825 | 1452825 | 65445 65445
800 0.0000 00000 | 633724 | 633724 | 1452825 | 1452825 | 65445 65445
700 0.0000 00000 | 573787 | 57.3787 | 00000 0.0000 0.0000 0.0000
600 0.0000 00000 | 573787 | 57.3787 | 00000 0.0000 0.0000 0.0000
500 0.0000 0.0000 0.0003 0.0003 0.0000 0.0000 0.0000 0.0000
400 0.0000 0.0000 0.0003 0.0003 0.0000 0.0000 0.0000 0.0000

400 500 600 700 800 900 1,000 1,100




25>

1,100 | 0.0000 0.0000 0.0000 00000 | 1452825 | 1452825 | 1452825 | 1452825
1,000 | 0.0000 0.0000 0.0000 00000 | 1452825 | 1452825 | 1452825 | 1452825
900 0.0000 0.0000 0.0000 00000 | 1452825 | 1452825 | 1452825 | 1452825
800 0.0000 0.0000 0.0000 00000 | 1452825 | 1452825 | 1452825 | 1452825
700 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
600 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
500 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
400 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
400 500 600 700 800 900 1,000 1,100
26> Xl
1,100 | 0.0000 05147 | 113276 | 138136 | 0.0000 0.0000 0.0000 0.0000
1000 | 00000 | 720008 | 2861193 | 949320 | 0.0000 0.0000 0.0000 0.0000
900 00000 | 828749 | 339.8308 | 306.0661 | 0.0000 0.0000 0.0000 0.0000
800 00000 | 828750 | 339.8797 | 5128971 | 465.1648 | 805982 | 00000 0.0000
700 00000 | 823602 | 3285584 | 4809053 | 5689641 | 5006397 | 917421 | 00000
600 00000 | 108741 | 537667 | 956639 | 1288683 | 1430562 | 112.8873 | 233621
500 0.0000 0.0000 0.0552 11371 | 45564 96923 | 152001 | 185403
400 0.0000 0.0000 0.0000 00041 | 0.1014 05399 14487 27014
400 500 600 700 800 900 1,000 1,100
27> X1
1,100 | 0.0000 0.0006 2.6407 87611 | 0.0000 0.0000 0.0000 0.0000
1000 | 00000 | 404186 | 2315764 | 167.7665 | 0.0000 0.0000 0.0000 0.0000
900 00000 | 538924 | 312.1868 | 357.0369 | 0.0000 0.0000 0.0000 0.0000
800 00000 | 538925 | 312.2320 | 496.2985 | 4497203 | 647064 | 00000 0.0000
700 00000 | 538918 | 3095909 | 4816807 | 580.7834 | 5566679 | 849377 | 00000
600 00000 | 134738 | 806552 | 1375330 | 1789617 | 1953580 | 144.6652 | 247163
500 0.0000 0.0000 0.0448 13581 | 56766 | 119899 | 186017 | 23.2481
400 0.0000 0.0000 0.0000 00031 | 0.1105 06300 17135 3.1910
400 500 600 700 800 900 1,000 1,100




28>

1,100 0.0000 0.0000 0.0010 1.2857 0.0000 0.0000 0.0000 0.0000
1,000 0.0000 0.0000 126.7201 | 2304712 0.0000 0.0000 0.0000 0.0000
900 0.0000 0.0000 2534637 | 459.6810 0.0000 0.0000 0.0000 0.0000
800 0.0000 0.0000 2534655 | 4609677 | 578.7664 0.0000 0.0000 0.0000
700 0.0000 0.0000 2534637 | 4596810 | 581.1077 | 655.8101 0.0000 0.0000
600 0.0000 0.0000 126.7446 | 2304956 | 2943404 | 336.3220 | 238.1899 16.3616
500 0.0000 0.0000 0.0010 1.2857 75469 16.7956 26.1763 329862
400 0.0000 0.0000 0.0000 0.0000 0.0924 0.7391 22073 42178
400 500 600 700 800 900 1,000 1,100
29>
1,100 0.0000 0.0000 0.0010 0.0010 75469 75469 26.1763 26.1763
1,000 0.0000 0.0000 0.0010 0.0010 75469 75469 26.1763 26.1763
900 0.0000 0.0000 112.1023 | 112.1023 | 581.1077 | 581.1077 | 253.4637 | 253.4637
800 0.0000 0.0000 112.1023 | 112.1023 | 581.1077 | 581.1077 | 253.4637 | 253.4637
700 0.0000 0.0000 112.1023 | 112.1023 | 1522031 | 152.2031 | 253.4637 | 253.4637
600 0.0000 0.0000 112.1023 | 112.1023 | 1522031 | 152.2031 | 253.4637 | 253.4637
500 0.0000 0.0000 0.0010 0.0010 0.0000 0.0000 0.0000 0.0000
400 0.0000 0.0000 0.0010 0.0010 0.0000 0.0000 0.0000 0.0000
400 500 600 700 800 900 1,000 1,100
30>
1,100 0.0000 0.0000 0.0000 0.0000 581.1077 | 581.1077 | 581.1077 | 581.1077
1,000 0.0000 0.0000 0.0000 0.0000 581.1077 | 581.1077 | 581.1077 | 581.1077
900 0.0000 0.0000 0.0000 0.0000 581.1077 | 581.1077 | 581.1077 | 581.1077
800 0.0000 0.0000 0.0000 0.0000 581.1077 | 581.1077 | 581.1077 | 581.1077
700 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
600 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
500 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
400 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
400 500 600 700 800 900 1,000 1,100
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ABSTRACT

A Study on Receptor Concentration Distribution by

Applying for Grid Size to ISCST 3 Air Dispersion M odel

Ki-chang Song

Dept. of Environmental Management
The Graduated School

Health Science & Management

Yonsei University

(Directed by Professor Yong Chung, Ph.D)

As the world becomes industrialized, the air pollution is taking on
being complex and accumulation. Furthermore, as the population is
concentrated on cities and large- scale industrial complexes are being built,
air pollution is being accelerated. The significance emerges surrounding
the forecasting on air pollutants dispersion using the air dispersion
models.

We need to select optimum air dispersion models that fit the air
pollution features, in comprehensive consideration of forecasting conditions
and target pollutants, the kind of pollution sources, meteorological data,

topographical data, etc. However, when we perform air pollution
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forecasting, we have not given sufficient consideration to the limit and
restriction of air dispersion distribution models, and then applied the
models. Hence, we do not sufficiently take the air pollution characters into
account.

Through this paper, this researcher seeks to identify the limit of the
models and present measures for improving it, as he drafted scenarios
against the ISCST 3 model deemed to have superior forecasting ability to
other models as prior researches revealed, performed modeling, analyzed
the forecasting result distribution and change characteristics.

The author created a total of 15 scenarios by cross-combining three
source grids with five receptor grids, and determined input variables
through preliminary modeling.

As a result of the research, it was revealed that the larger the source
grid size was set, the more the receptor concentration increased. In
addition, when the author calculated the receptor concentration per unit
area by dividing the largest receptor concentrator by the source grid area,
it was revealed that the largest concentration according to the scenarios
was similar.

The analysis of the receptor concentration per identical area by
scenario revealed that, with the receptor grid size with 25x25m as the
basis, the pollutants concentration increased 1.42% with the grid size of
50x50m, 5.03% with the size of 100x100m, 13.58% with 200%x200m, and

80.58% with 400x400m, respectively.
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The analysis of the receptor concentration decrease ratio according to
the change in the receptor grid size revealed that in case the receptor grid
size was set as small, the decrease ratio from the largest receptor
concentration to lower concentration was reduced, and that in case we set
the receptor grid size below 200x200m and perform modeling, we can
reduce the error in the receptor concentration according to the receptor
grid size.

When we forecast air pollutants dispersion applying asbestos pollution
source, we can control and minimize the error in forecasting by
maximizing the segmentation of the receptor grid size within the models
limit and performing modeling. In case, with the forecasting scope
extensive, we cannot sufficiently minimize the receptor grid size, and thus
undergo the correction of the receptor concentration given the pollutants
increase ratio according to the receptor grid size, we can induce
forecasting results similar to those obtained when we have further
segmented the receptor grid.

In case we apply above-presented methods for setting optimum
receptor grid size, methods for segmenting the receptor grid size, and
methods for correcting the receptor concentration to perform the air
pollution forecasting, then we can improve the limit of models and

forecast the air quality more accurately.

Keyword : Air dispersion model, ISCST 3 model, receptor concentration
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