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Motivation of MIX Asian emission inventory

Develop a comprehensive Asian emission inventory
with best available regional inventories;

Understand the differences between inventories,
and seek the ways to improve them;

Provide model-ready emissions dataset to support
MICS-Asia, HTAP, and other activities in the
community



“mosaic” of regional inventories to large domain
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Framework of MIX compilation
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Regional Emission inventory in ASia (REAS) v2

1 [ _ﬁ:\_—.._ [ 1 I
5| A e R — | J.Kurokawal?, T. Ohara?,
e = "
! Ural i Wesjzh?e?ri; EastSibil’iiéﬁ Far East - ] T- Morlkawa3,4’ S. Ha.na,yamaS’
Vet 2o ¢ Ay J.-M. Greet?, T. Fukui’,
Kazakhstan e .'f e N L - -
A7 T 2 N K. Kawasima®, and H. Akimoto?!
| gt
ot e -ISngyzstan . . N - ER ) _ )
enis tﬁ‘“:. Ta}lkrstan . ‘.. ™ China Rorga i lgpan 1. Asia Center for Air Pollution Research
Afg“?’.'_“s‘a“ " Tegar I ) 2. National Institute for Environmental Studies
1 Pa Jstan '-. 'Bh"utpn = . . .
_ Bang,ad@gﬁ 2 A - 3. Japan Automobile Research Institute
_ T india MV“‘"‘Y@" . Taiwan 4. Japan Petroleum Energy Center
15° 'fﬁ' - Tha o ) 'et"am Philippines 5. Ocean Policy Research Foundation
> - Maldives_ i : b::,'a , 6. Joint Research center or the European Commission
Sritanka 7. The Institute of Behavioral Sciences
D\ aysla
0 Vsing 8. Mitsubishi URJ Research and Consulting Co., Ltd.
Im;lone5| !-"._i I

60" 75 90° 105 120° 135" 150" 165" 180°

® REASV2 provided emissions from countries and regions except for China and
Republic of Korea. Emissions in India other than SO,, BC, and OC were also
used in MIX inventory.

® For Taiwan, emissions for SO,, NO,,, CO, NMVOC, PM,, and PM, . developed
by the Environmental Protection Administration of Taiwan were used in REASV2.

® CH, and N,O emissions are provided by REASvZ2 for whole region including
China and Republic of Korea, but their base years are 2008.  «yrokawa et al., ACP, 2013



REAS inventory available at 0.25 degree resolution

(a) SO, in 2000 (b) SO, in 2008
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MEIC Model

Multi-resolution Emission Inventory for China (MEIC)

Pl. Qiang Zhang and Kebin He
Tsinghua University, Beijing, China

With contribution from X. Yu, F. Liu, B. Zheng, M. Li, S. C. Kang, Y.
Lei, H. Huo, Z. L. Yao, C. P. Hong, Q. Zhang, C. H. Chen, S. W. Wang,
and G. N. Geng



Emissions data in MEIC database

® Years: 1990-
® Spatial domain: Mainland China

® Categories/Sectors: ~800 anthropogenic sources, aggregated to
four sectors (Power, Industry, Residential, Transportation)

® Species: SO2, NOx, CO, NMVOC, NH3, BC, OC, PM2.5, PM10,
and CO2

® \/OC speciation: ~600 individual species, lumped to six
mechanisms (SAPRC99, SAPRCO07, CBO05, CBIV, RADM2, and
RACM2)

® Spatial resolution: user defined

Work in progress!



Emissions data processed and delivered through an online system

M E I C Home Introduction - Dataset- Users Publications Team _ & JEN]
http://wwv_v.melcmodel.org
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Multi-resolution emission‘inventory for China

MIX Asian emission inventory was developed by the MEIC team LOGIN

MEIC team recently released an Asian emission inventory, MIX, in years of 2008 and 2010. MIX was developed to E-mail
provide up-to-date model-ready emissions for multiple chemical transport models and climate models. Integrating latest

MEIC, REAS2, PKU-NH3, and CAPSS emission inventories, MIX covers ten air pollutants and greenhouse gaseous (SO»,

NO.. CO. NMVOC. NHa. PMn. PM- . BC. OC and CO») with a resolution of 0.25 dearee at Asia scale. MIX recently has  Password



A spatially resolved, unit-based emission inventory for power plants
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Power plant emissions: comparison among different datasets
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Power plant emissions:
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Approach for a high spatial resolution vehicle emission inventory

EF with spatial
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Emissions at high resolution are very sensitive to spatial proxies
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Emission maps
by sector:
2010 NO,

Point sources:

Power plants
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PKU-NH; Emission Inventory for China
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Figure 1. N flows in the manure management system and
ammonia volatilization (TAN: ammoniacal nitrogen).
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Figure 2. Source contributions (%) to ammonia emissions in China.

Huang, X., Y. Song, M. Li, J. Li, Q. Huo, X. Cali, Z. Tong, and H. Zhang (2012), A high-resolution ammonia
emission inventory in China, Global Biogeochem. Cycles, 26, GB1030, doi:10.1029/2011GB004161



Comparison between MEIC and PKU-NH, for China
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CAPSS : Korea Official Emission Inventory

v ILRPARN
7 | eHEE bHE

National Ak Folutants Emission

wEuEA

LS ifEes TEgmEe

1D suangtven | MOV LRI UA IOLY) "
“::"J Yo FUOK) QD | BARI I | OB AN NOELATNY | ORUFAPCILE
104708 P 16 BRBIRAET SRR AR _ o
COPYRIGHTIC) 2009 EY NATIONAL INSTITUTE OF ENVIRONMENTAL RESEARCH. ALL RIGHTS RESEAVED

|®EMISSION GUIDE sisuza

Sojored

v agn

25 | CONIACTUS

032-560-1653

Category Sub-category Target Pollutant
Energy industry combustion(P) 32 7(S0X, NOX, TSP, PM10, CO, VOC, NH3)
Non-industry combustion(P,A) 32 7(S0OX, NOX, TSP, PM10, CO, VOC, NH3)
Manufacturing industry 2 7(SOX, NOX, TSP, PM10, CO, VOC, NH3)
combustion(P,A)
Manufacturing process(P,A) 32 7(S0OX, NOX, TSP, PM10, CO, VOC, NH3)
Energy transportation and store(A) 32 1(voC)
Using organic solvents(A) 37 1(vOC)
Road mobile pollutant sources(T) 33 7(S0OX, NOX, TSP, PM10, CO, VOC, NH3)
Off-Road mobile pollutant sources(T) 33 7(S0OX, NOX, TSP, PM10, CO, VOC, NH3)
Waste disposal(P,A) 33 7(SOX, NOX, TSP, PM10, CO, VOC, NH3)
Natural pollutant sources(A) 7 2(VOC, NH3)
Agriculture(A) 2 1(NH3)

Unit: kt/yr
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Streets Indian Emission Inventory
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Power plant emissions: comparison between ANL and REAS
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NMVOC speciation in MIX database
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Evaluation of speciated VOC emissions using in-situ observations
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Speciated VOC emissions are very sensitive to source profiles!
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Key features of MIX inventory

® Years: 2008, 2010
® Spatial domain: Asian + Far East Russia

® Sectors: Power, Industry, Residential, Transportation, and
Agriculture

® Species: SO,, NO,, CO, NMVOC, NH,, BC, OC, PM, ¢, PM,,, and
CO,

® \/OC speciation: SAPRC99 and CB05
® Spatial resolution: 0.25x0.25 degree

® Temporal resolution: monthly



MIX inventory available at 0.25 degree resolution
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Thanks for your attention!



