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Outline

® Variability of EASM
-- Interdecadal variability
-- Interannual variability
-- Diurnal cycle & 1SO

® New Projects

® Suggested interactions with AAMP
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Changes of JJA Rainfall (1981-2000 minus 1958-1977)
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Proposed Mechanisms

Tropical Ocean warming (Hu, 1997; gong and Ho, 2002; Zeng et al., 2007)

€ Tibetan Plateau forcing (wang et al., 2008;Duan and Wu, 2008)
‘ Aerosol forcing (Qian and Giorgi, 1999; Menon et al. 2002; Lau et al. 2006)

Internal varia b|||ty (Zhu and Wang 2002; Ding et al. 2007a,b)

(Zhou et al. 2009, Meteorologische Zeitschrift for a Review )



Monthly Averaged AQD on 550nm for winter

1

2
o7

3
i
H b os
o o

3
F o3

I
0z

2
i

(Li et al., 2003
18 ! ! L 0
10 104 15 112 116 1 124

Optical Thickness of 2001

FFs

RirGRTE

Climate Effects of Black Carbon
Aerosols in China and India

Tl Monan, ™ famss Hansen, Lovlses Wagaranka, '

Yundang Lus®

[ ST W SEATY SRS IS TSRS U [——— e
i vith Chins. rcreserd Srough i rorth China snd mesdes st cooling in Chine
el b mdvibe rrand o Mag rewid e bavey wanneg, W il o global denale
el 10 AR AR S el ST B T B e I W il
pre<cipiateon md feepe phure changes @ the meodel That wers compa sble to
ot iyt 8 Vet davirphs wedbsdind & Lare propestion of dnorbary blail

R L LT rpe————

ek Fenat the e

ahnr cogionall wirmos phanic VsbiiTy sl vl mokont. aed slfec e lape
ke o kalmn arel el fye sl s (il sogiomal (Bevale slbmie

Chima bas boen oxporeTeimg a8 Esreuscd
w iy o i e, ey st
iannany, cres Az, and G e
il () P of disdl oo ik

e b e Cais o vl
wrmts b proageed | Tees offvals ke
cwsalr apomliy sl esked bk
o —=ThY iy e 1 e
St vt wiad vy bl s oo e
dundl o ¢ L Hoch oemswes may B e
T L T e — -
Bt D Vo] D] o w] e iiin] ST
[ it i hia ) gl 8 oo
A R b, Wl 1 P ik B il g B
reapEis el ames 0 AL T4, ouy
by = aBerratre siplirafaorn barras malle
e S oy S
rul mge s Sl abor (e g bsal dos wphe
& cavabden. drd cendaihs B rpeem) cb
b gy I adrgrriam et
relncany e st of Ehrop g, black
oarton g, @ s hae g
[T L S PR ST T S e
ity of Sl m e st el dooghis asd
Bl s e Dar fovih bl dom e
e ]
gions smich as Adfgharasius, shnich bavy -
rermranl el droaghh

Alsreplis geosls, Wi wy Das par-
tickes muemlid i S AT, Cpes & TE-
Fare of e iy skl g, piises, carbonmon s
i i P L b P, sk S,
nd ooreral ol Wk | ekl cabon
TR o i bt Bocatssr @ abwvts
e Q  —— Y

AR Pl el ot et v ik My
O e e e
b e e -

IF W FTEER BIOT VL T

il wurmeg [, &1, unlite mod sl
. E

gradmf of poropice confuslon Mo el
e NPT —

bl sl of A
mal k], wdtal Ml & L S
s Sww 8 codig speoaly &b s
e = b sy o il be kg The
clusaty il of s
e e
“uni o PaPa, b Bads o chisl po
-

Harw we g o Clarers our | ke
ome of S e filsrer ofFed o sovecls
0 W o of C Tied et Lalie W i Mt
Ceddnd et fon Spooo S (0N
Si3000 P alerimy daadel which had
e el e gy Wer Erpud o everal
Fmcargn on phibel mown ATpTEnE
Figurs | ibowea Bay inrammsllp ssdopurciod|
e wampand piical dopth A (B3 )

ram et b o
ey (4 The rembmg rshstres

Wy performed b prrmany on e ey
i cypormrwd 4wy abled By s of

SCIENCE 2002

i i
e of

mrraeis By ey m gpropriste mseed
of I, weh e snnamder rouy siine. b
onperane 1 =e remonnl B
1; Le, D arossd weer “wihile.” fo Tl A

nr,. Tt o weTe i B 20 s
Prgpn 34 Swrws Pa siresdsio s

ERA, = SES ek ool 10l by 5.5
gty of T pecied aoler
raduhon Ioachmg e marisat b wamag
il oo M il | e e B Bl o M
wogersphusrs | ] Nocumm of she Song moslel
T, Aa ervdng @ CTers aul ©vm B sans-
g iy el ke e e Tl

(=Pl based v SEadand™s r ol
Tig. 570 The ssraleid ool e Chim
Virgat Baasy D 1 diavtrns] svling Mara dhn big
e pusl 5 yeans (T 200, when imost of e
ERrraw @ EmEel s protehbiy oo
el Thad. i dgeonil, heavasy e St
R Je——
(Y0 B S T B o

Ty B sty
i wanamg |0 4 ) in e Sakara
Lo reghm afl m el hal e
el i (D] BT Dbl e woi
] rilands B | Dils aks rophn, e
iarrany of & S ser e Ty e b B
o Dpcaieny e Ches el e,
wifls Syramracal axgord i P resd of B wewbl,
wiesy B wraes gt L m rels g o
—— Ty e p———
Crmagierd Wil sibervats #,
whrmmg dews ped ovuer v e b o

1 st o, P Ml AP Prend. s g Wead
» Boughl o by & by wumomg D e

el Pl e [,

IR e e L

UHI.J."H'}.é

Fig 1, ety apred aptue el G,
1298 prm| wheoh o Eed 1 drees The Chmate
TP P ol Lt st on gl are
ety

MM e b v =, i



EASM and Global Monsoon
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(Wang and Ding 2006 GRL; Zhou et al. 2008 GRL; Zhou et al. 2008a J. Climate)
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(Zhou et al. 2008a J. Climate)



Interannual Variability of EAM

FOCUS

e The Skill of AMIP models
e The Pacific and Indian Ocean forcing to EAM

 Teleconnection and statistical prediction



Interannual variability modes of AAM

S-EOF analysis; from JJA(O) to MAM(1)
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7/
@ Correlations between observed and AMIP MME rainfall anomalies
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® High skill in
tropical region

®Nearly no skill in
summertime WNP
monsoon area.

® Better in winter

(Zhou et al. 2009a J. Climate)



IOBM influences the WNPAC
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Wu et al. 2009 J. Climate

€ During El Nino decaying
summer, the WNPAC in
June relies on the negative
SSTA in the WNP.

€ Following the growth of
WNP monsoon trough in
July and August, the IOBM
Impact gradually intensifies
and drives the WNPAC in
the Philippine Sea through
atmospheric Kelvin wave

forcing.
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EASM index in Observation, MME of 14 CGCM and statistical model

(Wu et al. 2009 JGR)



Diurnal cycle of monsoon rainfall

Focus

(BmEF)
« Diagnostic analysis based on rain- AiRABEKER,
gauge observations

 Analysis based on satellite data Bl&mskRit.
e Discussion of the mechanism {4 BT PR B o,
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Diurnal Cycle of JJA precipitation
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Spatial distributions of the amplitude (colors) and phase (arrows, LST) of the

diurnal (24h, S1) harmonics of 2000-2004 mean JJA precipitation
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OBS RCM
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Two Review Papers

Zhou, T., D. Gong, J. Li, B. Li, 2009: Detecting and
understanding the multi-decadal variability of the East

Asian Summer Monsoon — Recent progress and state of
affairs. Meteorologische Zeitschrift, 18 (4), 455-467

Zhou T., H. Hsu, J. Matsumoto, 2010: Summer Monsoons In
East Asia, Indochina and the Western North Pacific,
Report of WMO 4th International Workshop on Monsoons
(IWM-1V), WMO Report Series, in Press
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New Projects

€ Ministry of Science & Technology (MOST)
€ Chinese Academy of Sciences (CAS)

€ National Natural Science Foundation of China
(NSFC)

€ China Meteorological Administration (CMA)



MOST funding for global change, among 20 approved projects

1. Development of High Resolution Climate System Model
Pl: R.YU
Period: 2010-2015; Budget: ~ 4.5 million USD
2. Development of Biogeochemistry model
Pl: M. ZHANG
Period: 2010-2015; Budget: ~ 4.5 million USD

3. Attribution and Projection of Climate Change based on the Multi-Model
Ensemble Simulations from CMIP5

Pl: W. Dong
Period: 2010-2015; Budget: ~ 4.5 million USD
4. Air-Land-Sea Interactions in Asia and their role in Global Change
Pl. J. Li
Period: 2010-2015; Budget: ~ 4.5 million USD
5. Reconstruction of the past 2000-yrs climate of China
Pl: Q. Ge
Period: 2010-2015; Budget: ~ 4.5 million USD




CAS funding for global change, among 15 approved projects

1. Ocean-Atmosphere-Land Interaction and EASM Variability
Pl: H. Wang & Y. Hou
Period: 2010-2011; Budget: ~ 2.5 million USD

2. Data Uncertainty and 20th century climate change over China
Pl: Yang & Lu
Period: 2010-2015; Budget: ~ 5 million USD

3. Improvement of uncertainties in CAS climate system model
Pl. Lin & Zhou
Period: 2010-2015; Budget: ~ 5 million USD

4. Aerosol emission in China and its climate impacts
Pl. Cao & Liao
Period: 2010-2015; Budget: ~ 5 million USD

5. Reconstruction of climate records of China for the past 2000-yrs
Pl: Ge
Period: 2010-2015; Budget: ~ 5 million USD




Projects from NSFC

Climate of China during the past millennium
Pl: X. Zhou (CMA)

Period: 2009-2012; Budget: ~ 2.5 million USD

® Sub-project-1: Reconstruction based on tree ring (PI: Y. Liu)

® Sub-project-2: Numerical simulation (PIl: T. Zhou)

® Sub-project-3: Diagnosis and inter-comparison of proxy data (Pl: P. Zhao)



Suggested interactions with AAMP

€ Detection and attribution of interdecadal EA

monsoon variability

€ Predictability of interdecadal monsoon
variability (CMIP5 decadal prediction Exps)

€ Future change of AAM in RC

€ Monsoon variability in last mi

P Exps. (ARS)

lennial simulation



www.lasg.ac.cn/staff/ztj/index_e.htm




Prominent Features

| @ S. China Flood N. China drought (Hu, 1997; Wang, 2001)
: € Westward extension of WPSH (Hu, 1997; Gong and Ho, 2002)
| @ Zonal expansion of South Asian High (zhang et al., 2000)

[
| @ Tropospheric cooling over E. Asia (vu et al. 2004; Yu and Zhou, 2007)

: @ Spring rainfall change (Xin et al. 2006; Cai et al. 2009)

[
[
[
[
[
[
\ [
| @ East Asian westerly jet (Yu et al. 2004; Schiemann et al., 2009) :
[
[
| @ Land-Sea thermal contrast change (Ding et al. 2007) :

[

[

[

(Zhou et al. 2009, Meteorologische Zeitschrift for a Review )



Westward Extension of WPSH due to IWP warming

Warm, Cold, and Normal SST
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