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The climate effects of anthropogenic aerosols

of different emission scenarios in China

LIU Hong-Nian, ZHANG Li
School of Atmospheric Sciences s Nanjing University , Nanjing 210093, China

Abstract The Regional Integrated Environmental Model System (RIEMS2. 0) and the emission
data of 2006 and 2020 were used to simulate the distributions and climate effects of anthropogenic
aerosols sulfate, nitrate, black carbon and organic carbon for the entire year of 2006. The results
show that: (1) The regional average column burdens of sulfate in 2006 are the largest among the
anthropogenic aerosols, followed by organic carbon, nitrate, and black carbon, with the regional
average value of 6.0, 4.0, 1.3 and 0. 3 mg/m?, respectively. (2) The regional average radiative
forcing (RF) of sulfate, nitrate, organic, and black carbon are —1. 32, —0. 60, —0. 40, and
0.28 W/m’, respectively. The negative RF of sulfate, nitrate, and organic carbon are larger than
the positive RF of black carbon. The net RF of anthropogenic aerosol is —1. 96 W/m”. (3) The
radiative effects and temperature change caused by anthropogenic aerosols are sensitive to
emission inventory. The column burdens and climate effects of anthropogenic aerosols are

strongly influenced by the emission scenarios. In future, the larger emission intensity may cause
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more considerable negative RF, temperature drop and precipitation reduction.
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Fig. 2 The column burden of sulfate, nitrate, black carbon and organic carbon in 2006 (mg/m*)
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Fig. 3 The radiative forcing and aerosol optical depth (AOD) of anthropogenic aerosol in 2006 (W/m?*)
(a) AOD; (b)RF at the top of atmosphere; (¢)RF of air column; (d)RF at the surface.
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Fig. 4 Annual mean radiative forcing

of each aerosol species (W/m?*)
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Fig. 5 Regional average column burdens of anthropogenic

aerosols of different emission scenario (mg/m?*)
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aerosols of different emission scenario (W/m?)
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Fig. 7 The annual average surface air temperature variation caused by anthropogenic aerosols of four emission scenarios (K)
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R2 AEARBHAASERFEHEHEE(RF) MESEEWL (AT)FE EEAREZNL (ARain)

Table 2 Average RF, surface temperature variation (AT) and precipitation

variation ( ARain) of anthropogenic aerosols in different area

A Bl B2 C D E F

RF/(W +m™?) —1.45 —1.24 —3.19 —1.22 —2.8 —2.4 —1.62
2006 AT/K —0.06 —0.07 —0.18 —0.13 —0.17 —0.15 —0.14
ARain/mm —27.1 —30.5 —47.9 5.5 —38.3 —65.0 —40.1
RF/(W +m ?) —1.11 —1.07 —2.69 —1.14 —2.67 —2.27 —1.64

2020
AT/K —0.02 —0.06 —0.13 —0.11 —0.17 —0.17 —0.10

REF
ARain/ mm —47.3 —6.6 —86.4 —13.0 —9.7 —26.6 —49.1
RF/(W +m ?) —1.04 —1.04 —2.28 —1.12 —2.21 —1.66 —1.23
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AT/K —0.05 —0.07 —0.13 —0.09 —0.15 —0.14 —0.09
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RF/(W +m ?) —1.23 —1.13 —3.45 —1.27 —3.96 —3.70 —1.93
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AT/K —0.04 —0.08 —0.17 —0.13 —0.22 —0.27 —0.13

PFC
ARain/mm —19.2 —3.2 —114.3 —16.7 —31.6 —93.9 —85.0
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SRV TS NS R R R O &
A 174 b, T TR A T T HE U AR R R RO R BUR
17 1 30 BB SR 5 B0 N Ry A T 1) 5 ek B B RO A
K2R B L O A B E R E N IR S
SR/ o T B AT A R 50N IR 0N S 2 AR
XA S QSRR 25 R 5 VR HE I 5 e L AR K ok
05 R B A% 1 15 G 0 HE B A i R R
s T X kL 2 ARG TR AL 1 4 IR VR T R (]
X FE AR TR T5 Y HE A B R BOR R i TR
AR B B IEON TR PR X SO, \NOx \BC,OC 4§

3 HE AR BR 1)t VR [ i 5 2 CO, HE RO BBk /L.

ity 245 AR AR SCR IR SE R B T IXA
TR BRI MR HE I » BEAT 5 R AR R 4 BR HE T o A2 e
A B RRUBE A RN B HE AT RE Y S Bt R o A 8 114
T R AR AZ AL L AT RETE 22 (9 FUR JR L A 8RO 5 4h
ARICRAE 2006 4F ] — 3 5 R A R HEOR 5T
89N A S T A 250 ) IR AF 5 0 R o Ak
P9 T 5 Ol i A A A 2 (] I 5 PR & AR A
BRI PE .

4 75 8

ASCF) B RIEMS2. 0 BF 58 2006 4 L J% 2020
4 REF \PSC.PFC = R HE B 5 N A8 B I
B A3 A FEAE SRR 00 AR B R B ISF .

(1) v ]t XN SR 78 T o R At R 3k = HIL ke =
TR ER = M . FL DX B B 43 0 4 6. 0.4, 0,1.3
1 0.3 mg/m”, £ P OC 1, =k A WLk SOC
JIt i L9734 43,5 %.

(2) NS I 7™ A 1 KA IO 539 98 38 ol 14
AURE R S R0 Ry IE (b TR S A0 O 1, R FR
TR S 5 A0 DA R AR i S R A R R R L A R R
A HLER A BC 19 F- 58 5 3830 4 328 — 1. 32, —0. 60,
—0.40 F1 0. 28 W/m*. ARy S0 - 340 4 ok 3 oy
—1.96 W/m® , I AN 55 T 4% 543 @ 5 0 =2 L

(3) 5 2006 4 A kb, REF 1% 5t T . it B 5.
POC.SOC & &g A i/ BC 75 5t 0 A 38 I 4 1R
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55 &

A RILA AR, PSC M5 F . R 58 & & 1 8
NGBS PR #h BE AR A, BC A 1Y m, POC, SOC Bg A
Wb, PEC S 5 F o R ER R % 5 35 W &k, 2006 4F AN
2020 4£ REF .PSC il PFC 55 F . A\ NS & &
A 11.6.10. 6.8. 6 A1 14. 8 mg/m”.

(HOREF F1 PSC 1% 5 T 5 5 5 38 1 2 {8 FAk (4
HHIE /N T 2006 4. PFC 5t 1 7 X 46 S o am ok
—2.1 W/m*, KT 2006 4F iy 48 5 w30, AR (/N T
2006 4.

(5)2006 4FF1 2020 4= REF.PSC.PFC A\ KX
Vo e 5 | R P DX B~ 349 el T AR A28 6 43 0 — 0. 083,
—0.065,—0. 065, —0. 087 K, [ i 725 b K
48 3 —0.41,—0.35,—0.36,—0.50 K.
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