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An Estimation of Emission Reduction Rates to Achieve the
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Abstract

This study was carried out to estimate the emission reduction rates for the regional allowable
emissions by special measures to achieve the target air quality in Seoul Metropolitan Area
(SMA).

A modeling system was designed to validate the details in enforcement regulations set up by
local governments based on the current status and plans for air quality improvement.

Modeling system was composed of meteorological model (MMS5), emission model (SMOKE),
and air quality model (CMAQ). Predicted results by this system show quiet well not only daily
air pollutants concentration but also the tendencies of wind direction, wind speed and
temperature.

To achieve the target air quality in Seoul Metropolitan Area (SMA), emission allowances are
estimated by seasons and regions. Referring to the base year 2002, it was estimated that
emission reduction rates to achieve the intermediate goal in 2007 were 14.2% and 16.6% for
NOx and PMy, respectively. It was also estimated that 52% of NOx and 48% of PM,
reductions from the base year 2002 would be required to accomplish the air quality
improvement goal of 22 ppb for NO,, and 40 yg/m? for PMj in year 2014.

To improve NO, and PM;, concentration through emissions reduction policies, it was found
that emissions reduction for the on-road mobile sources would be the most effective in SMA.

Key words : Seoul Metropolitan Area(SMA), modeling system, emission allowances, NOXx,
PM;q
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Figure 1. Air quality modeling system.
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Table 1. NO, concentration for seasons and regions(2003)

(unit : ppb)
Season
Spring |Summer| Fall | Winter | Annual
Region

Seoul 43 32 36 42 38
Incheon 34 25 29 31 30
Gyeonggi| 35 25 32 38 32
Average 37 27 32 37 34

Table 2. PM;4 concentration for seasons and regions(2003)
(unit : ,ug/ms)

Season
Spring |Summer| Fall | Winter | Annual
Region
Seoul 82.0 60.7 55.7 80.7 09.8
Incheon | 72.7 58.7 50.0 623 60.9
Gyeonggi | 78.4 59.7 56.5 76.3 67.7

Average | 77.7 59.7 54.1 73.1 66.1

F 2 200399 AH9E - AEE PMy vEE
UERd Aot} A9 se= AlEA] 69.8 ug/m?,
Q1AA] 60.9 tg/m3, Z7]%= 67.7 pg/m3= A=A
7PV 2 FEE Bk AEE sE= & 1.7
Ug/m3, 915 59.7 ug/m3, 71 54.1 tg/m3, A&
73.1 pg/m3& Foll 7P F=7F =8kaL, ool 7F
AR FEE BT el AAY PMyol o
Wt FEE 66.1 4g/m3R Ve,

S 713 7124 8| up2 Eik of7]
3& et A9 - A A=A &3]
1 uiEARTES APl Qlo] ZF AARAE

&
I
-
N4 Bl 2w Y18 Sue) 1
3
-

el oof X
= °§ ug

=5
fu)
N
w
o
H

=

[ex]

=

Ao F£YEGoHR I AeF A&
£ WA E s YEo' X418t
oRFT A9 ti7del g dFE T Y
7B71%=8] ti71 8= dpzi) 7R dolrtok =
F2go] 7HsE Aoz, o] Yo tiefi e THA
2Rl /=3RS A olgA 4Pg3 Al
N0yl 2007d SR T+ A2A] 35 ppb, A
HA] 27 ppb, 771%= 29 ppbolH, PMp9] $7H
HsTE AA] 60 ug/m3, 1-A] 53 pg/m3, 7

NO,

Concentration (ppb)

—=&——  Seoul
— —&——- Incheon
—..—0.—-  Gyeonggi

T T T T T
2003 2007 2009 2011 2014

PM10

Concentraion (ug/m3)

———&—— Seoul
— —&——- Incheon
—-—0-—-  Gyconggi

0

2003 2007 2009 2011 2014

Figure 2. Goal of stages for air quality improvement (NO,, PM;)
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Figure 3. Emission contribution by sources for year 2001 and 2003 in SMA
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Table 3. Modeling period for each season

Period

Winter 2003. 02. 01. 12UTC ~ 2003. 02. 06. 12UTC

Spring 2003. 04. 01. 12UTC ~ 2003. 04. 06. 12UTC

Summer | 2003. 06. 01. 12UTC ~ 2003. 06. 06. 12UTC

Fall 2003. 10. 05. 12UTC ~ 2003. 10. 10. 12UTC

LC_Y(km)

:
-1000 -500 0 500 1000
LC_X(km)

Figure 4. Map of modeling domain by Lambert-Conformal
Projection
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Table 4. VOC and PM2.5 species using CB-IV-aero mechanism

Pollutant | Species Description
ALD2 | Acetaldehyde and higher aldehydes
ETH | Ethene(CH,=CH,)
FORM | Formaldehyde(CH,=0)
ISOP | Isoprene(CsHg)
VOC OLE | Olefinic carbon bond(C=C)
PAR | Paraffin carbon bond(C-C)
TOL | Toluene(CsH-CH3)
XYL | Xylene(CsHs-(CHz),)
NR Non reaction
PMFINE | PM 2.5
PEC | Elemental Carbon
PM2.5 POA | Organic Carbon
PNOj | Nitrate
PSO, | Sulfate
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Figure 5. Comparison with simulated data and observation for fall case
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Figure 8. Concnetration of NO, and PM;q with control and reduction emission
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Figure 9. NO, and PM;4 emission reduction rate by region to achieve goals in 2014

Line a), denotes the averaged reduction rate for target concentration
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Figure 10. NO, and PM;o emission reduction rate by season to achieve goals in 2014
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