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Emission inventory plays a key role in atmospheric

chemistry research
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Emission inventory plays a key role in atmospheric
chemistry research
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Multi-resolution Emission Inventory for China (MEIC)

MEIC Home Introduction - Dataset- Users Publications Team http://meicmodel_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-NH,, and CAPSS emission inventories, MIX covers ten air pollutants and greenhouse gaseous (SOs,

NO,, CO, NMVOC, NH5. PM1g, PMy s, BC, OC and CO,) with a resolution of 0.25 degree at Asia scale. MIX recently has P assword
been used to support MICS-Asia (Model Inter-Comparison Study for Asia) and TF HTAP (Task Force Hemispheric
Transport of Air Pollution) projects as the base emission inventories for modeling. Gridded emissions of MIX can be

| Remember
accessed here.

Login
If you don't have account, please

The MEIC model contributes to the national emission inventory guidelines i

The development of a complete emission inventory is an essential step in an air quality management process. To guild



Methodological framework of the MEIC model

Module 1: emission estimates Module 3: speciation mapping of NMVOC
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China Power Emissions Database (CPED)
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Point source emissions from the industry sector
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High resolution mapping of road transport emissions
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Residential emission estimates based on national survey
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Emission estimates of ocean-going vessels in East Asia
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China’s anthropogenic emissions from 2010-2017
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Multi-resolution emissions input for models
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High resolution emission inventories for Jing-Jin-Ji
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Comparison with global emissions product
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High resolution emissions data can reduce modeling bias
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High resolution emissions data can reduce modeling bias
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The weak correlation between point source emissions and population
indicates that the spatial allocation of emissions based on population used by
regional inventories can introduce large biases. Zheng et al., ACP, 2017




Application of the MEIC model

« Emission characteristics and
mitigation potential

e Evaluation of emissions data based
on CTM and observations

 Socioeconomic drivers of emissions

o Effects of trade on emissions and
environment



Revisit China’'s anthropogenic CO, emissions
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The emissions estimates for China CO, emissions based on the MEIC model combined
with measured emission factors are 9-14% lower than global emission inventories.

Liu et al., Nature, 2015
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Global Power Emissions Database (GPED)
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Application of the MEIC model

« Emission characteristics and
mitigation potential

« Evaluation of emissions data based
on CTM and observations

o Effects of trade on emissions and
environment



Driver analysis of the declining NO, emissions
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Figure 3. Monthly variations in average NO, TVCDs for non-background regions in China and selected power powers, and thermal
power generations after a 12-month moving average. Note that the first point of the 12-month movingaverage represents the data for
the period from January to December of 2005. Annual coal consumption (grey circles), average emission factor of gasoline vehicles
(greysquares with solid lines), diesel vehicles (grey squares with dash lines) and coal-fired power plants (red squares), and SCR
penetrations (red triangles) for China are also shown.

Liu et al., ERL, 2016



Evaluation of NO, emissions at city scale
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Evaluation of NO,

emissions at city scale
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Application of the MEIC model

« Emission characteristics and
mitigation potential

e Evaluation of emissions data based
on CTM and observations

 Socioeconomic drivers of emissions

o Effects of trade on emissions and
environment



International trade plays a key role in China’s air

nollutant emissions
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Export accounts for 20%-30% of China’s air pollutant emissions.

Lin et al. (2014), China's international trade and air pollution in the United States,
P. Natl. Acad. Sci. USA, 111, 1736-1741



China’s air pollution transport embodied in

trade are dominated by hea
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Energ., 184, 926-935.



International trade contributes 15% to PM, .

exposure in China
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Jiang et al. (2015), Revealing the hidden health costs embodied in Chinese exports,
Environ. Sci. Tech., 49, 4381-4388.



Methodology framework to access PM, . mortality

from international trade

MRIO model GEOS-Chem model Health impacts
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Zhang et al. (2017), Transboundary health impacts of transported global air pollution and
international trade, Nature, 543, 705-7009.



Consumption-based accounting of air pollution
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Consumption-based accounting of air pollution
Consumption minus Production
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Proportion of PM, -related deaths in a given region that are linked

to goods and services consumed in that and other regions

b Deaths occurred
8 m
s § TP B35 8y g8 8
- F N & x - — = & - @ fm
China 15|72|40|14|12|18]|3.3]|33]|2.3|1.1|586s3s5,110
estoflag 06|14|15]09|07|1.2|24|27|1.3|08]|6.0|gzes7
India| 0.6 | 0.5 05|/04|04|1.1|04]|06]|05]1.5]2.6 441900
5.4% (54,400) deaths in China Rest of

Asia| 21| 1.8 [10.7[3K] 42 | 08| 1.0| 1.9| 1.0 1.4 | 0.7| 0.8 3.6 223,108

due to consumption in USA

23(04)106]04) 02|04 |740086

14.9] 4.1]5.4]| 5.5 3.7] 6.0 | 304,940

70|05|06|04]|05|0.4|152,349

o] 18|21 1144127118053

pasneo syjea(

INmi ®
ke
@y @
o\
' -
§ il I
2

3137|2737 11.00 1.7 ] 4.1 | 164,931
05|04]02]03|03]|04]|03|03|46 0.7| 0.2| 0.5 | 15,144
29.7% (57,600) deaths in 11|10]|04|05]| 08| 08|07|08|37|2.0kLlE] 05| 1.4]|58913

Western Europe due to 0.6|05|06|06|0.4|06|04|07|02]|05]|07ERY 1.4|30752
emissions in Eastern Europe 05|o5|o2|04|02|03loz2|02|03|03]|02]0.1 EFds.3e2
T 53 % 5% I EQ EQ BY T 8 59 5D
= 32 B 32 B EEEEEE 3 3 B B8 'k
ey ¢ <« 8383 § F 5T &3

Regions where deaths occurred
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The effects of international trade on air

vollution mortalit
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Perspectives
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