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A Study on the Atmospheric Environmental Capacity
in Chungju Area
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Abstract

The purpose of this study is to calculate atmospheric environmental capacity for PM,y, NO, and SO, using a
rollback model in Chungju. From the results of this study, the source contributions for PM,, and NO, was the
following order: line source>area source > point source. However, the source contributions for SO, was the
following: point source > area source > line source. While the atmospheric environmental capacity of NO, and SO,
was enough to meet the regional air quality target, PM, emission needs to be reduced by 5%.
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1998; Odum, 1996; Onishi, 1994).
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Table 1. Fuel emission factors for area source.

Division PM,, SO, NO,
LPG (g/m®) 0.050 0.01 2.18
LNG (g/m?) 0.003 0.01 2.62
Kerosene (g/L) 0.240 1.7 5.46
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Table 2. Emission factors for vehicles types.
(Unit: g/km - No.)

Division PM,, NO,
Passenger 0.074 0.366
Van and Bus 0.109 3.959
Truck 0.162 3.602

Particular vehicles 0.350 10.948

Table 3. Emission factors for train. (Unit: kg/kL)
Division PM,q SO, NO,

Diesel train 3.58 1.64 64.36
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Table 4. Topography of Chungju area.

Classification Grid (No.) Ratio (%)
<70m 55 13
70~80 120 27
80~90 55 13
90~ 100 55 13

100~ 150 89 20
150~200 22 5
200~250 19 4
250~300 8 2
300~350 7 2
350 ~400 5 1
>400m 4 1

Table 5. Summary of meteorological data in Chungju

area in 2004.
Temperature Avgrage Max.lmum Wind
°C) wind wind direction
(m/s) (m/s)

Jan. -3.1 1.4 7.9 WSW
Feb. 1.6 2.1 9 WSW
Mar. 54 1.8 8.4 SSW
Apr. 12.6 1.9 7.3 w
May 17.8 19 7.2 WSW
Jun. 23.0 1.6 10.7 ENE
Jul. 25.7 14 7.3 E
Aug. 25.6 1.6 8.8 ENE
Sep. 20.5 1.5 8.5 ENE
Oct. 12.8 1.3 8.2 ENE
Nov. 7.0 1.3 9.3 WSW
Dec. 0.3 1.3 6.7 WSW

Jwa/Feb Mar. Apr May Jun. Jul. Aug. Sep. Oct. Nov. Dec.

—o— Average temperature (°C)
—&— Maximum wind speed (m/s}

-4 Average wind speed (m/s)

Fig. 1. Monthly variation of temperature and wind speed
in 2004.
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Table 6. The annual variation of air pollutant concentra-
tions in Chungju.

Year S0, NO, coO  PM, o,
(ppm) (ppm) (ppm)  (ug/m®)  (ppm)
1995 0.014 0.020 12 - 0.018
1996 0.010 0.020 1.2 - 0.022
1997 0.008 0.023 1.0 - 0.023
1998 0.006 0.019 0.9 - 0.022
1999 0.032 0.016 0.8 - 0.019
2000 0.005 0.016 1.01 - 0.016
2001 0.005 0.016 1.01 56 0.016
2002 0.007 0.013 0.84 50 0.019
2003 0.005 0.016 0.58 51 0.022
2004 0.004 0.012 0.64 53 0.024
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Table 7. Estimated annual emission rate of air pollutants
by source categories in Chungju area.

Emission (kg/day)

Source
PM,, SO, NO,
Point sources 120 1,468 419
Area sources 140 749 2,939
Line sources Vehicle 443 130 5,235
SOUTEES  Train 4 2 47
Total 707 2,349 8,640
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Table 8. Comparison of observed and simulated concen-

Table 9. Estimation of total emission at target atmosph-

tration. eric environmental standard in Chungju area.
Automatic Model It Target Allowable
Item measurement estimate Standard em concentration emission (kg/d)
twork (2
network (2004) (2004) 0 534
PM o (pg/m?’) 53 425 70 R 50 668
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0.010 5,871
_ - - SO, (ppm)
A AZE el v)wsle] = 74 el g} 0.015 8,805
PMo8l 34 SRR &3 A=3A: 53 0.0% L7
- - = 0.010 7,200
pem'Q) Rel sl 24E NEPAEE o4 o s
2o EA e 425pgm’ e 2 e ozt H47l N, (ppm) 0.030 21,600
o A & 4 U 50,2 Aol BEA7} 0.004 0.040 28797
0.050 35,997

ppm<el el di3le] FAA]7} 0.003 ppme 29 o
NO,2| 7-$oll&= #AZX]7} 0.012ppme] Aol i 3}e]
FAX7} 0.036 ppmE viepf o] wlEaFgx) 9 A
Z2] Atelel] @& Aeol7} N&E & 4 YUt ol
2 A A8 7HA] 9e] 2AF 4 d=d 7}
A wEAt8 ] B 6 9 eats AE =
Ak Aoz wodsc)

3.4 o€y 88 AHH

E dFelME A1 4 S A o
7] A BuE 2] A% A9 U Heviseke
AR WAl o2 H2sl o) o 78 gke) ALY
< A AFREA G Hr) g gl gt g
o] FEA ol dAT 9= A3 Y W 29
A 2 AB9F = Aloldle dAE v
TAZE EAGEE AASAM Bxexed W =
o W FEEFE FAsle 71842 (rollback
model)$ o] g3}l o #438 md AL e} 7+

i

A71M, C: 7l F 2984 5=
Q: AY W AT w2
u A W FEES
oA W 2gEAY] B}l o5 A
3k S
el A o edEde] 4 F o)5e A
Fahe mE g AEe 20049 EAY AT

]

S 7| B4R A 24 A1 5

Agste] Talgch 2de A4 Zxyed HE
WM& A= = 99} 2

ZFA19] FA) 7] AL PMy,, NO,, SO.7F 2%
7M7) EE WSS qich = 7o sy,
A W odE&AE FujE32 PM e 707 ke/d,
NO,7} 8,640 kg/d, SO,7} 2,349 kg/de] wiZekos
FAEY e Ao W FEy=z WrdE7EE
LT Aol oA g g TR
Aoz veistth 22y PM9 A-$el A gd7)
A 2EXE S0ug/m’os AT g)7] Wi
of wE HLMEFS 669kg/doz A FAWE
Fo] 707kgidez FHEWMEFE st glon,
A9 47 A& A7) Yeie dA wlE3 5%
2] Azte] Wt Aoz FAFG

4, 4 =

2 dFelrEs FHHEAA 3549 7137
L2 Al23l7] $)ste] 97)1ZAERH (rollback mo-
de) & o] g3l BmEwe] W Ao W w24
FE 3T A3 g 22 A4S o 5 U

AL HEAQA PMy, SO, NOS| wi &2 77}
707, 2,349, 8,640 kg/d o 2 Jeptor] wiz4e] 7
A=E AR PM 3 NO,9| A4 Aegdd>d
299 >H g #M2 eh) FARE AgE
2ol Wide]l S0,9] A% Aedd>dedd>Ae



d4 €42 Yeht PM,p3 NO,9)
Ae depigc

U7 EEE 2T A PM,S) A5l A
97 A BeAE DY) AT A Ew
s%e] A4ze] WaF Aoz YL

A el

ZArel 2

o ¥ EE FFUTT oA YA WA (.
FAHALE A 2] Qg o} 47 A7,

g &

BFPAF (2006) 20059 = AERL FHAE A zAL
92-212.

AR, S, ol N2, AWM, A3, § F(2003) 24X
g 4714 BF 3 A71BAL% AR )Y,
o718 53] A e 3 =54, 151-152.

w732 (1998) Ecological footprintS o] 4-3F 74| &=29] 3+
Aokl 3t Q7 Medgm By 4
pYRR-H

FEAL FEA, AR SR 01490 (2004) 241X oo A
A28 4% A 9 971" 2d8e sew
o}, AR T3 FAGE I =23,
131-132.

e E(1998) A4rbsd A4E A% W49 AR

2340 o7 R7 4 2o

o)

a7 127

A= Sde) g A7, A AR, U(D),
149-171.

AR 2002) AIAAEAR 5 D FelAA Fol B
T4 (AR 1A A)2002-130%).

AR 73 A A 751 (2004) oA 2 o] S-32) 2 2]
= s D] e

Aed7), 234, 714 A F(2005) AE ‘3—! AEA o
7184 4= 3ol #F A, d=H71RA
3] A2 E =24, 227-228.

FTA1 (2005) Z5-A] SA QR

A =7 ed T (1997) HA 713 Hﬁéﬂi 4729

3} 2 x7lel A3 A

A7 H-(2005) AHgak & 29EA “Hz‘%} A el 3t
3.

An, X., H. Zuo, and L. Chen (2007) Atmospheric environ-

mental capacity of SO, in winter over Lanzhou in

T (A2

p]

@ 1o

China: A case study, Advances in Atmospheric
Sciences, 24(4), 688-699.

Odum, H.T. (1996) Environmental accounting : Emerge and
environmental decision making, John Wiley &
Sons, Inc..

Onishi, T. (1994) A capacity approach for sustainable urban
development: An empirical study, J. of the Regio-
nal Studies Association, 28(1), 39-51.

Ro, C.-U. and V. Robert (1999) Acid wet deposition and
critical loads in eastern Canada, Proceedings of 5th
international joint seminar on regional deposition
processes in the atmosphere, 12-16 October, Seoul,
Korea, 227-234.,

J. KOSAE Vol. 24, No. 1(2008)



