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Abstract

Fast economic growth and urbanization of China have been causing air pollution not only over its domestic but

transboundary atmosphere. Recent high fine particle pollution episodes in China made the government move

toward more stringent air pollution control policies - which are mostly fuel switching and emissions control. In this

research, we tried to understand characteristics of Chinese emissions and their change by analyzing its emissions

inventory by year, sector, and region. From the inter-comparison of existing bottom-up emission inventories, we
found relatively good agreements (<20% difference) for SO, and NO,, but 30% or more discrepancies for some
pollutants. Inter-comparison with top-down NO, emissions estimates also showed 20~50% differences by year.

The regional distribution and inter-annual changes of emissions revealed different stages of energy/fuel mix and

policy penetration. Early increase of pollutants emissions in the eastern part of China might give strong influences

to the Korean peninsular in early 2000s but, more stringent control in that region would help improving air

pollution in Korea in near future.

Key words : China air pollutants emissions, Bottom-up emissions inventory, Top-down emissions inventory,
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Em, = (EF,)(Act) [(1- (CE)(RP)(RE)]

Em, = Controlled point/area source emissions of pollutant A
EF, = Uncontrolled emission factor for pollutant A

CE = % Control efficiency/100
RP = % Rule penetration/100

Fig. 1. Bottom-up emission calculation process.

7SS A 34 A A1 &



M2 AR 59 AR2E Sustel 49 aelel 2
o shors ke AT Aol Y AP

(<]
& AFATE v BEEAas grlskeed
nY 5o E2E $71 YRS vigoR WEIe

3
EE%th S5 wESARE olslisty] 913 M 7
22 e =7 &S vlaste Aotk &
AT A BiEES 5 5= F2sH(Tsing-
hua University)2] MEIC (Multi-resolution Emission
Inventory for china; Li ez al., 2017) QW E ], ZHE7
ekl at A=fstw s} 7|kst CREATE (Comprehen-
sive Regional Emissions inventory for Atmospheric
Transport Experiment) 20103} 201549 AWEE], 1
213 CREATES 7|¥te = 3hn] g s di7]d &
S2AHKORUS-AQ)E A ¥3l7] #ls A% <f4idt
KORUS 2015 JHET], +H2 ITASAA 7letst
GAINS (Greenhouse gases and Air pollutants INtegra-

35

% 0710984 ae) ABA W BA 89

tion and Synergies; gains.iiasa.ac.at/models/index.html)
ZY Y] Z3HE F 79 UMEZ Q] ECLIPSE
(Evaluating the Climate and Air Quality Impacts of
Short-Lived Pollutants; Klimont et al., 2017)2+ WEO
2016 (World Energy Outlook, 2016)0]4 2] £= X
o] e d=2E 7SS vlaste] Bokth(29 2).
T 2004 e vieh o] Y =7k F59
HEEFS AL 10~30% FE W9lolA U
He BoAFm 9o}, dmet Bho| wetdL 30%
ool AolE EFrh W2 At WA olA
285 = NO, & 7§ 20109 i =R &
ECLIPSE, CREATE (2010)9] H|3}] MEIC©| 40% A&
S HEFS 23, 20159 o JHE Y A
WEO, KORUS, CREATEZ} 2% 20% o]s}9] x}o|qt
= HAh o]= 20100 s S0l A E wiE
Fol FAAQ Az Sl At = WiET
of B8] & &2 NO, 9| &< 483kl e Ao
gt deEn, 1 olf= S5 SA% Ay =
AlBHE drhd wEA gtgsteThe] Aol 71%t
ozt =€
2 37HE e 4Eed Wi Aol
AR &= 3 H|A SFEo] ot 7 AF
ot HiEATY Zpol, BFAH HA +FY Aol
2 U A AEL| Apo] ol 7]dskal Jlkal A
"ok 237] g2l FY 9=, 5Y Ik ste e

=

olFx%

= MEIC (2010)
B ECLIPSE (V5a) (2010)
B CREATE (2010)
WEO (2015)
B KORUS (2015)
25| =l CREATE (2015)

30

20

15

10

Tg/yr (CO:: Pg/yr) CO -divided 10

CO CO:

NHs NO«

PMio PMzs SO. VOC

Fig. 2. Inter-comparison of bottom-up emission inventories for China.
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Fig. 4. Inter-annual emission trend by sector (China).

1990 1995 2000 2005 2010 2015 2020
14
12| PMas
m |
s 8
P 6
4
2
0
1990 1995 2000 2005 2010 2015 2020
4. 72 2HSUE WETO NBVY
H3l 24
2 FollMe =Y A 2= Wi Azt
7—‘1 ZE HuFo XN, WS ATt WEE
sjebstia shedct. el A 7140 FEe A
o WA 9= CORE A2 OE FHY 3

9] %82 W SO, NO, PM,;, VOC7HA] &35 02
Ao zH, drAsg el FH 71 59
go| AR THE odBY MEFY AT Bxo|
ofwst e MAEAE $33 Bug s T
74 B Wit 53 AAlolw, B4 Bl 19

59|14 2F Zo] A (Province) T9fo]tt.

4.1 CO,

CO= 2E HES droA wigsH, g4 23
2 A (CCS: Carbon Capture and Storage)< A|£|3}
W FHY o] A9 EASA gt 1gnz
CO.9 M2 e AR Ag TEES Hset T
2 nolgy 3 & 9ot 1Y 62 2000Lj g 2015L=1
7HA] 9] CO,9| A /Al wiEdS Uetio] &
Rolet.

oM drgE vkt o] CO,9| HjE&F2 19909
o2 A&H g FUst=Tl, 53] 2000 ] S0

J. Korean Soc. Atmos. Environ., Vol. 34, No. 1,2018



92 <

Bssbbbsg’d

20—
-
-
o0 -
o -
00 -
o0 -
o1 -

=]
=
[
[
=
=
[ |
|

Fig. 6. CO, emissions and fuel consumptions by region/year.
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Fig. 14. Ratio of WEO (TD) to WEO NO, emission estimates.
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Fig. 15. Regions of china: (a) regions of WEO (TD)/WEO
difference (Blue: WEO (TD > WEO, Red: WEO
(TD) < WEO); (b) Regions of 1st level (red) and
2nd level (blue) air quality improvement plan.
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