doi:10. 11676/ qxxb2017. 057 % i

SERZ I HEZEXNERNEERR

T X B FhERE
GUO Zengyuan LIU Yu LI Weiliang

RERANEFRELALHE P EIL RIS ELAERE P EILP-FDF B a0, 100081

State Key Laboratory of Severe Weather . Key Laboratory of Atmospheric Chemistry of CMA , Chinese Academy of Meteoro-
logical Sciences. Beijing 100081, China

2016-11-18 Y fi ,2017-06-05 [l

IR TT, XM, BAEsE. 2017, AU B S 9N B 2 XUPL I B (B E Y. A4 4k, 75(5) . 797-810
Guo Zengyuan, Liu Yu, Li Weiliang. 2017. A numerical study of the mechanism of aerosols” effect on Asian summer monsoon.

Acta Meteorologica Sinica , 75(5) :797-810

Abstract In this paper, we use the NCEP/NCAR (National Centers for Environmental Prediction/National Center for Atmos-
pheric Research) 2001 — 2010 reanalysis data to evaluate the simulation capability of atmospheric module CAM (Community At-
mosphere Model) in the global climate system model CESM for Asian summer monsoon and atmospheric heat sources. The re-
sults show that the model can reproduce the main features of the Asian summer monsoon and atmospheric heat sources. The
mechanism of aerosol climate effects on the Asian summer monsoon is investigated by sensitive experiments. By analyzing the
influence of the inhomogeneous heating changes induced by aerosols on the divergent wind and rotational wind components, the
reason for the Asian summer monsoon weakening is explained. The results indicate that the increase in anthropogenic aerosols
weakens the Asian summer monsoon in southeastern China, northern Indochina Peninsula and Indian peninsula. The weakened
monsoon in southeastern China has led to decrease in inland precipitation and increase in coastal precipitation. Further analysis
finds that the anthropogenic aerosols increases result in changes in atmospheric heat sources, which enhance in the Arabian
Sea, the Bay of Bengal and the South China Sea and weaken in the eastern China and Indochina peninsula. The aerosols mainly
change the atmospheric heat source by affecting latent heat. The changes in latent heat are largely affected by convection
process. On the other hand, the changes in atmospheric heat sources alter the thermal structure over the monsoon region and
weaken atmospheric heat sources in southeastern China and northern Indochina Peninsula. The weakened atmospheric heat
sources reduce the generation of the total potential energy and subsequent transform from total potential energy to divergent
winds, resulting in weakened divergent winds. At the same time, the transform from divergent winds to rotational winds de-
creases in southeastern China and northern Indochina peninsula, which eventually leads to the weakening of the summer mon-
soon. Moreover, anthropogenic aerosols affect the Asian summer monsoon mainly through affecting atmospheric heat sources
and dynamic processes.
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Fig.1 Distributions of surface black carbon (unit; 107! kg/kg) calculated by experiment A (a)

and experiment B (b) and surface sulfate (unit: 1071° kg/kg) calculated by experiment A (c)

and experiment B (d) in summer (JJA) averaged from 2001 to 2010
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experiment A (b) in summer (JJA) averaged from 2001 to 2010
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5.4 RIBFEXESXK SN E T iR B XU %R I
9B

M5 A 850 hPa 48 #4341 (& 11a) A]
D 25 307 2 XL DX 2 (1 4 1R DA 7 i R 32 v A
EIJEE B 0 L B RE ZR AL b pg 2 5 G R v [ R A
TERCR AR EON . 8 11b 7R 7 407 I 1 189 Jm %o 4
[/ QAR A I R ES = R N S e i N E R [ 6
IO 55 A B Bl 2 C6) L (7D R AT, A A
2—5 Ty i eOR R TG i XL AR P B R, 1A 11
KB A 850 hPa % i R ] TG 4 iR e T 1) 4y

30° N~

ARSI ?

AR S

. . | |
—
iy \\\\\W\\\\\\ 17/ —_
AL RS %\\‘.\\u/ﬂ i\ o
I8

TSR
RN

30 60 90 120 150°E

0.0 0.8 1.6 2.4 3.2 4.0

A+ TEAE AR HOX 1) J0 48 HOXEE e W LA L ED
JEEAB TR | v ] AR Ay 00 £ A7 A DGR BIORU ) B EOXUY
e T P g~ B I S A B JRE I 8 A IE (L A7 AR R R
JR T I i BRI e 4 o 1 11 SRy A IR A XL Tl
TG A8 TR e 0 14 52 Wi o i) LA 3 A ] AR S R B
JEF g FAE DX % L JE] 11 AT 2k 4 X450 TG i KL
i) R DXL 2 R 1 0 il 58 72 DX B B XL
HH i 4 15 I T 2 A XL 1 G HIOXU B 4 A A Y
FOfE DXL X D% XA XU 1 TG R R
A TG 1EAFL - 10 WX A M DX i IO 1) G AR Y

30° N

30 60 90 120 150°E

0.0 0.2 0.4 0.6 0.8 1.0

K 11 20012010 4F 6—8 H ¥4 (2)ik3 A 850 hPa fFHUA i .m/s)» (b)ikH A 5iX% B 850 hPa
ORI 2215 G m/s) (OB A 850 hPa 48 X 1) TG 58 1R 5 40 10 (o 2105 m? /™)
(DA% A 5 B 850 hPa 5 H A1) JG i HIMU R e #0300 19 22 (L O 105 m?/s%)
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