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Atmospheric Transport of Chinese Pollution
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Globalizing Air Pollution
via Atmospheric Transport, Economic Trade and Their Synergy
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Globalizing Air Pollution
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An Interdisciplinary Approach to Calculating Globalizing Air Pollutic
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Emissions Associated with Production, Consumption & Tr.
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Production, Final Consumption, Intermediate Consumptic

Structure Path Analysis
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Input-Output Analysis Based on Bilateral Trade

Single Regiomnput-Output Table
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Input-Output Analysis Based on Bilateral Trade

Direct requirement coefficient matrix: A A A

Final demand: F F F
Import: I A< F
Thus: L oaL ¢ L

A A (r Ff) 1
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Domestic output Domestic output
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EmissiondEEmbodied inExport Basean Bilateral Trade

Emissions embedded in export: 000 7 ¢'m
Total emissions: (N
1

Total output: =

Total output for export (based on I0A): =m (¢ A)

Emission intensity: 7 where 'O —

Domestic direct requirement A
coefficient matrix:

Lin et al., 2014, PNAS
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Emissions Embodied in Bilateral Trade

Emissions embedded in export:
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Multi-Regionalnput-Output Analysis

A A bigger matrix to describsupplychain
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Multi-Regional InputOutput Analysis

Multi -Regional InputOutput Table (2 regions and n sectors)
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Multi-Regional InputOutput Analysis of Emissions
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Rapid Changes in Trade and Outsourcing
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Export, Importand Total GDP of China
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Trade Redefines Chinese and U.S. Emissions
SQ EmissionsTd yr)
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Trade Redefines Chinese and U.S. Emissions
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Atmospheric Chemical Transport Modeling
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Export of Goods Contributes to K A \olilf&e
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/| K A Ytog3kRegionalPollution Embedded in Trade
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Inter-Provincial Disparity in Expoitelated Deaths
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Potential PolicyDriven Outsourcing Within China
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+ Target: PM, ¢ 25% | (reduction)
* Measures:

* Electricity: 30-70% import

* Metal: 29-40% |
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*+ Coal: 13-57% |

Local reduction

B PM,; emission changes triggered by the JJJ air policy
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Tradedriven Pollution Transport:
I/ NAUOAOIf L-SESEMOVEMNYENt/

Pollution inTenggelDesert(2014/08/31)
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Shifted Economic Burden of Environmental Taxati
Via Inter-Provincial Trade Within China

Producer province-based levy mechanism
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Global Trade Leads to Complex Emission Transt

Top ten routes of emissions embedded in trade among 13 regiorZ0iih4

Black carbon Ammonia Volatile organic compounds

Lin et al., under review
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Consumption& TradeDrive Emission Redistribution
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Trade Redistributes Emissions

E, of Western Europe (BC)

Lin et al., 2016, Nature Geoscience
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Trade Transfers Emissions from Rich to Poorer Regio

Consumptionbased minus Productiofibased Emissions in 2007

Lin et al., 2016, Nature Geoscience 40



