Radiative Effect of Recent Changes in PM, . Pollution over China and local and Remote Climate Impacts
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Introduction

 PM,: is fine particulate matter with a diameter of 2.5 um or less, —~— PM.Z-S

4

 Evaluating the Climate and Air Quality Impacts of Short-lived
pollutants (ECLIPSE), v6b

United Kingdom Earth System Model (UKESM), v1

Anthropogenic Aerosol Emissions

which can come from both natural and anthropogenic sources.
 The Chinese government issued a series of emission control

policies, led to a large reduction in aerosol emissions over China in
recent years.

China had the largest reduction

in PM,, - concentration between
2008 and 2016, which is mainly
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(units: ugm=3 ) between 2008 and 2016.

= <ECLIPSE |
— ~ i« Community Emissions Data * IRF Calculation  « Temperature Response Calculation

= System (CEDS) used in Coupled RF&T Response '~ "' Tem peratu re Res ponse

It
o

BC & Sulphate IRF x regional

BC Emission (TQ)

[;

Foet = Faown — Fup

. T Model Intercomparison Project Calculation RE— o temperature response coefficients NH Latitude Bands BC Sulphate
g oo Phase 6 (CMIP6), CEDS_new and piffes - ixp —pxpos @t different latitude bands 60° - 90° 2.454+0.47 8.68-+0.49
(b) SO, __0laq.

i 7 == «Multi-resolution Emission Inventory 28° - 60 -7.7810.52 59.6413.77

B | MEIC) vi.3 Instantaneous radiative Forcing (IRF)

 China Statistical Yearbook (CSY), LSRN _@ecRe
2009- 2017, linked to Five-Year 7 N = : 5

10— ; . : : : : : .
2008 2009 2010 2011 ngé? 2013 2014 2015 2016 Plan (FYP)

Figure 1. Trends of (a) BC and (b) SO, emissions (units: Tg) in
China between 2008 and 2016 from different inventories.
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Table 2: Temperature response of Changes in all-sky China BC and SO, SW IRF (units: mK) for each
latitude bands in North Hemisphere (Shindell and Faluvegi (2009)).

* The temperature responses are opposite due to China’'s BC and
SO, emission changes.

» Mid-latitudes experienced the greatest warming, while high-latitudes
and low-latitudes experienced much smaller warming.

(a) Changes in BC emissions (b) Changes in SO, Emission
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Global BC IRF = -10.1+2.52 mWm? « PM both BC and S0O,) emissions over China decreased
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Figure 3. Changes in the global all-sky aerosol mean SW IRF (units: mWm-2)

* Reduction in PM,: over China has larger local RF, but is also
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