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Fig. 1 Interactions between air pollution and climate

system ( Source:IPCC AR6 WGI,Figure 6. 1)

A S 12 B T A AR B BURF 1] U A2 A e 171 2= 5
4> ( Intergovernmental Panel on Climate Change,
IPCC) 3575 WA A2 A DAl i 7 56 T 25 5 Je-R
B AH HLAE I £ 24518

1 KRR EFZ I

1.1 KESLYREFTEYHNERESBERE
(ERF)
Bl 2 25 55 T HE R fu Al B 1750—2019 4

co; | ——
N,O -

CFC + HCFC + HFC -

NMVOC + CO ——
S——

Organic carbon

e
Black carbon +
Ammonia 1
L

-1.5 -10 -05 0 05 10 15 20

AR RO /(W - m™)

2 AL 2E W S5 A= 04 B AR I 38 (Effective Radi-
ative Forcing, ERF) LA S Af b %] 42 BR - 15 1 3 <UL
sz, b (CH,) \NO, F1 SO, iy HE it ™ A 1)
ERF #: K, 1fii OC .BC \NH, /=4 /) ERF %5 /)N,

FHBE A B 2 0 3 AU, A J2 b 3R R AR T T
) B B, 5 TR B X PR R 2R T
HEgoHH 55 ERF it & 1 3k T H ok B2 A2 ik 3
ERF, JTHEmM B m il {E R 1. 21(0.90~ 1. 51)
W e m™ T R AR Ak Rl 3T 0 Ok 0.54
W - m™, NO, 3 fi % i J2 5 A E AL 5 8 ERF IE
B, L300 2 3 i OH ¥k Bz s /b W ot 73 i 3 3 ERF 171
i R Z A u AL 2 288 T 8 R
(AerChemMIP) A HA 3 188 X RE A 40K IR
A AR AEER — B R NO, 23 3 30 R 46
I AR L A B /) ERF i 5Tk, AR6 Ay
NO, ik 22 b 5| & 1 % ERF 1 & 4 4 1 8
-0.29(-0.57~0.0)W - m™*, g2 H& KT AR5 i1k
HE (=0.15(=0.34~+0.02) W - m™*) {HFF K IEAE
A AL AN 5 1

SO, 1 Nk HE Tk = B R £ A I 1Y A i, i
of FAU -5 5 (ERFari ) Fl1A s -2 #H BAE
(ERFaci) 32 ERF fi{f, & THEM® ERFaci DL
A% I8TE ARS h BRAE AL 5 7E ARG (1115 .
PR, R4S 2011 45 DS i R 6 40U ISV J3E 1 [
{3 ARG {4 % () ERF Lt AR5 A B KM fifE. 1750
24 SO, %1k 5 F #Yy ERF 555 -0.90
(-1.56~-0.24) W - m>, Hf-0.22W - m>3kH
SRR B AE T, -0.68 W« m 7Pk [ AU -
ZAHEAE M o NH, HF S 200 IR 2 0 B AR i,
ﬁi;raq ERF #-0.03 W - m ™,

I ———
By —
-_ Carbon dioxide (CO;)
. N0
— mEm CFC + HCFC
==
B Methane (CHa)
—- E Bmm Ozone (03)
_.+ BN HO0 (strat)
Aerosol-radiation
+ Bl Aerosol-cloud
L 1 * 1 + Sh:m ]
-1.0 =05 0 0.5 1.0 1.5
S

2 1750—2019 4F 2% Ff Al 2 400 o HE ACE AL 7 A2 (9 A5 8058 S 3000 Cas 802 - W+ ) LRAR B % 42 3k F
Py o R R 20 (b 847 °C ) ORI IPCC ARG it 5, 14 6. 12)

Fig.2 (a)Emission-based estimates of effective radiative forcing ( ERF;unit:W - m™>) and (b) the corre-

sponding changes in global mean surface air temperature ( GSAT ;unit;‘C) over 1750—2019 by dif-
ferent chemical species based on CMIP6 models ( Source;:IPCC AR6,Figure 6. 12)
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Fig.3 The multi model average surface temperature (unit;: C ) response caused by aerosol change from 1850 to

recent (1995—2014).(a) The spatial pattern of the responses in annual mean surface air temperature , and

(b) the zonal mean of the responses( Source;IPCC AR6,Figure 6. 13)
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Fig.4 Average annual concentration change of surface O,(nL - L™") under different warming levels.The

change shown in the figure is when the global average surface temperature rises (a)1.0,(b) 1.5,

(¢)2.0and (d)2.5 C (Source:IPCC AR6,Figure 6. 14)
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Fig.5 Spatial pattern of the regression coefficient of annual
surface ozone change ( ssp370SST-ssp370pdSST )
over annual surface temperature change ( ssp370SST-
ssp370pdSST) (nL - L™ - C™') during the time
period from 2015 to 2100, for the CMIP6 ensemble
average ( GFDL-ESM4  GISS-E2-1-G , MRI-ESM2-0,
UKESM1-0-LL).Regions without dots indicate that
modelled regression coefficient are statistically sig-
nificant (at the 95% significance level) ,and agree on
the sign for at least three out of four models.
ssp370SST is future simulation with SSP3-7.0 emis-
sions, while ssp370pdSST is the same as ssp370SST
except that sea surface temperatures ( SSTs) and sea
ice concentrations are take from climatology of

2005—2014 (Source ;IPCC ARG6,Figure 6.SM.1)
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Fig.6 Spatial pattern of the regression coefficient of annual
surface PM, s change ( sp370SST-ssp370pdSST )
over annual surface temperature change ( sp370SST-
ssp370pdSST) (pg-m™> - C™') during the time
period from 2015 to 2100, for the CMIP6 ensemble av-
erage ( GFDL-ESM4, GISS-E2-1-G, MRI-ESM2-0 ).
Regions without dots indicate that modelled
regression coefficient are statistically significant ( at
the 95% significance level) , and agree on the sign
for at least three out of four models.ssp370SST is fu-
ture simulation with SSP3-7.0 emissions, while
ssp370pdSST is the same as ssp370SST except that
sea surface temperatures (SSTs) and sea ice concen-
trations are take from climatology of 2005—2014
(Source ;. IPCC ARG, Figure 6.SM.2)
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Assessment of air quality-climate interactions in IPCC AR6

LIAO Hong,GAO Yucheng, CHEN Donglin, DAI Huibin,DU Nan,FANG Li, KANG Ling,
QIAN lJing, QIN Zhuofan, WANG Ye, XIE Peifu, YANG Hao,ZHANG Danyuting

Jiangsu Key Laboratory of Atmospheric Environment Monitoring and Pollution Control/Collaborative Innovation Center of Atmospheric Environment

and Equipment Technology/School of Environmental Science and Engineering , Nanjing University of Information & Technology ,Nanjing 210044 , China

This article introduces the new advances in air quality-climate interactions in the Sixth Assessment Report
(ARG6) of the Intergovernmental Panel on Climate Change (IPCC).AR6 presented emission-based estimates of
the effective radiative forcing ( ERF) of major air pollutants or their precursors, which have important
implications for understanding the climatic effects of air pollution control measures. AR6 quantified the changes in
global mean surface air temperature ( GSAT) by anthropogenic emissions.Over 1750—2019, anthropogenic ERF
was estimated to lead to change in GSAT by 1.29 (0.99—1. 65) C ,in which changes in well-mixed greenhouse
gases, 0, ,and aerosols contributed 1.58 (1.17—2.17) € .0.23 (0.11—0.39) T .-0.50 (-0.22—-0.96)
C , respectively.Changes in emissions of SO, since 1750 have made a dominant contribution to the effective radia-
tion forcing (ERF) of aerosols through aerosol-cloud interactions ( high confidence) , which partially offset the
warming caused by anthropogenic emissions of greenhouse gases (high confidence).AR6 assessed for the first
time the sensitivity of surface ozone concentration to temperature , which is —0.2—-2 nL - L™' + C ™' in remote
areas and 0. 2—2 nL - L™' - C " in polluted regions.With respect to the impact of climate change on PM, ., mod-

el results show low consistency about wheather climate change increases or decreases PM, .
air pollution ; ozone ;PM, . ;climate change
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