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Abstract Based on the variability of the southwest Australian circulation (SWAC), the simulation capabilities of 12
atmospheric general circulation models (AGCMs) provided by IPCC AR4 have been evaluated and compared. The
seasonal features, annual cycle, associated circulation anomalies pattern, and interannual variability of the SWAC, as well
as the seasonal march of the southwest Western Australia (SWWA) rainfall are analyzed by using the IPCC AMIP models
data. Result shows that except the NCAR CAM3, the else models can capture the basic seasonal features and
corresponding circulation anomalous characteristics of the SWAC, but not for the seasonal march of the subtropical high
ridge within the SWAC domain and interannual variability of the SWAC. Thus the relevant part of the models should be
improved to well simulate the SWWA climate. In a word, the GISS MODEL _E R exhibits a little better performance
among the 12 different models, which could generally capture the features of SWAC and shows similar significant impact
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on the SWWA winter rainfall as in the observation.

Key words monsoon-like southwest Australian circulation (SWAC), model evaluation, seasonal features, annual cycle,

Atmospheric Model Intercomparison Project (AMIP)

1 5l

jillls

WK PG R [SWWA, (30°S, 115°E)
FI(35°S, 120°E) LM ] W 2= IR
BRIGAZE (5~10 1), KA L 700 2 —HE
MRETE KR AE B AR F AN i A R K R Y
10%, 1HAEIT 50 R Fr 2L kb, 7 2= K B
D> TR 20%,  BEK IR S SO R AR
Jl/b T 1 50% (Indian Ocean Climate Initiative,
2002 o T B 7K AR 92D T 4 Aab 1 A BR AR I (1) K 75 53¢
Z N, Bl SWWA 1 X 2 4 3K AR A IR — > i
RUGRSE 2 DBl A 0 4 BR A0 2 A i) ¥ 1) Bt
R

Feng etal. (2010) MAF5THRH, AR PH R
8 (SWWA) AFAESALZE RURFHIE A A R i ——1
FIRZE TR IR (SWAC), BEFRGRA AT LA R
SWWA X i 2 F1 J& A B /K AR BR AR 4, i H AR 7
T SWWA Hiu < [ K (1 KA AR F5emT BLH B 1
SWAC I Mka#. PRIk, SWAC [ hdt—4
W5 SWWA X BEKIHP . ARG S iT . B
MRS B TR VAR . Sy — 7, R
AT R AT LU 1 %1 ) SWAC [R7A2 4L, Jad >k
WA BT HE—2DIRA M SWWA HBIX I K A8 1E .

AR, R AR AL TN P e — 5 T
L AU, A H AT, B AR IR K
AN, BEARSRER K, HBEZ W 2R
WK Ak, KRR Z T2 1
P, XSRS A USSR, SWAC, i H
VPl o HISEAE BUR )R AR A 2 522 5 DY IR VP A
5 (Intergovernmental Panel on Climate Change,
Fourth Assessment Report, IPCC AR4) [J4a5, ittt
T FETER] (WCRP) “S A5 AR ZF1A] T 1 A
51”7 (CLIVAR) HUHBAU CAEH il et A 2 A K
IR (AGCMD Z 51 “ KA LA
%17 (Atmospheric Model Intercomparision Projection,
AMIP), KX — TAEMTF AL T 3201,

AMIP J& AL KA AT BT 1
R, AR TURE A AR HE fay U6 P

M EE 1] B 1] A 5] 1R 2% ) 23 1 s R A8 ) A f
RGRZE, NNFRBRAUEA IS W0 Bk
P, A A e it 7 — M EA G 1989
-, WCRP PHUERE T/E4] (WGNE) & H ¢
ST RARE S PRI o kAR A S U &5
B GG R I EE A, R IAALL 1 72 I e B X
172 AMIP &I R & T e (Gates et al.,
1992).,

H T AT RS T, AMIP CEHE T 26
NIk Csub-project), HEZTT A AR (L A%
o 271 = U e = I K Y SV K AN | A =
MBS PHAETR R ABSETR X RN S
H KV 2 SO R S 15 RN K i 1 7K
. BhiE RS HA . A EAT AR 4
BRAMVPl . KA EHAAMBE R X2 e
[PTSGER N WAy (B Z N T E (YN | B2 R LS IR TN
TR AE S 5ESE (AMIP NEWSLETTER
NO.10, I http://www-pemdi.llnl.gov/projects/amip/
NEWS/amipnl10.pdf [2010-08-24]). XLE/H7il%)
JUTE & T KA IASER &N i1, AR5
AR . ATLLUL, AMIP 78 251 AR R 40 )
XL B KA AT I B RS
%

V2 898 TAE AN [E] @) 7 1 A 5] 1 #f B2
X IPCC #a 4 kAT T H# (Mao and Robock,
1998 ; Ji K %4 Fl @4 5% 26, 2006; Irannejad and
Henderson-Sellers, 2007; vE 5 AT —JL, 2008; K
AN A2, 2008 Z8 K[ FIZ 55, 2008; Li and
Zhang, 2009; B 45 KR4, 2009; H#:55, 20105
Zhang and Li, 20100, MILEEE KA, JLTHAA M
AR BRI R R R AR P =T 45
RO A8 2R RN 25 P AR A A AN AR . B
AAEAT— AN BEAE A 7 T H AT, R AR 4

AT TAE IR SWAC I R, 52T
IPCC AR4 LM 12 4~ AMIP KAFA AR 6]
SWAC IBLAURE ST o P AN 2E, ¥ SWAC
FEARZEVRHE . SRR IE AR FR AR 2R . FAT 145 2
A S, B SR W, A
) AR () ek AR AL — S84 s[RItk



4] TSUA%E: TPCC AMIP #3242

No. 4

FENG Juan et al. Evaluation of IPCC AMIP Models in Simulating Monsoon-Like Southwest Australian Circulation 411

FIF IPCC AR4 MR gl 5L, I R AP 7 g 50
FISEE SR A — AN EAR B RE S5, AR
). 7Y 1 8 A8 B B 7K ) AR AR A A A L ol

2 ERFT

AR BPRHMI RS 2 IPCC AR4 112K
H 8 AMEZKM) 12 MR BRI A R £ 1
I T A B IEAE B, P BR 7ok B E )
GMAIL. Z[E NASA ] GISS MODEL _E R. &%
Wi INMCM3_0 FIVE [ 1 TPSL. CM4 A% i i,
R N
T B A AL AL IR S TR AN R A/ H], A T
i — AN B, ANSCIEH T 1980~1999 35 J 145
PR T BOEI T M ERA T 6~8 H (W
REM VLR, ASC = DL RO FE D, 4R
2 SR A TR AR SWAC TRBERULIE E o X)
THZIRR B, EHCHE—H58 45 51T
Bro
M FE R T NCEP/NCAR  [1)3% H 734 7
AT EERE (Kalnay et al., 1996), FEAMS G E K,
NIFETH A (SLP). KRG (u, v)o K
AC M DN IR AT SEEr XL apU 9=y S A
(Jones and Beard, 1998). Y4, F|H ERA-40 5

Frigekl (Uppala et al., 2005) X}3ET NCEP/NCAR
(25 RIEAT TR

SWAC FR¥ife % (SWACD {11542 Li and
Zeng (2000, 2002, 2003) FIZ=H - FIE BAF (2005)
I LB ASFRHEN TR 485 (DNS). X T
5 1) R R LR (G, ) > X T AR n AE AR
m J}, HHEAEA R

N A B
3,6, ) ]

Hr, VG, RAEG j) b1 BRI R &
(1968~1996 4115, Hfi: m/s), V, (i,)) &5 n
R m ARG R (L) BRI ER R R CHA : m/s ).
V (i, ) 2k SALE G, ) L 1 AR 7 BART7
(1968~ 1996 -1, Hifii: m/s) KIRER P,
& A WeEe s F A

lAl=( [ J4Pas )7, @)

o, SARKPIE IR, SR 5
ARV SERIBE DU, BT G,))s
1A, IwAs[ (|47, |+4] 47, |+] 42, Deosp; +

2, (1)

1/2
|Ai2,j71 |cosp, | +| /47-2,,-+1 |cos(pj+1J ’ )

Horb, @ R ) FHERZE, As=aApAr/4, a
JEHUIRERIEAR, Ap 1AL 23 IRE L M) L il )7

F1 ZmiIpcc FMRITEE 12 N AMIP HETRA SIRRIEAIR
Table 1 The surveys of the 12 AMIP AGCMs in the IPCC AR4 (Intergovernmental Panel on Climate Change, Fourth

Assessment Report)

PR A4 R HeUst IHEE BBl B
CNRM_CM3 Centre National de Recherches Meteorologiques, France T42(128 X64) 1979 4F 1 H % 2000 4= 12 H
GFDL_CM2_1 NOAA Geophysical Fluid Dynamics Laboratory, USA 144X90 1980 4F 1 H % 1999 47 12 H
GISS_ MODEL E R NASA Goddard Institute for Space Studies, USA 5X4 1979 4F 1 H % 2002 47 12 H
IAP_GMAIL State Key Laboratory of Numerical Modeling for Atmospheric Sciences and 2.8125X2.8 1978 4F 1 H% 1999 47 12 H
Geophysical Fluid Dynamics, Institute of Atmospheric Physics, Institute of
Atmospheric Physics, China
INMCM3 0 Institute for Numerical Mathematics, Russia 5X4 1979 4 1 H % 2003 4F 12 A
IPSL_CM4 Institute Pierre Simon Laplace, France 96x72 1979 4F 1 A% 2002 4 12 A

MIROC3_2_HIRES CCSR/NIES/FRCGC, Japan

MIROC3_2 MEDRES CCSR/NIES/FRCGC, Japan
MPI_ECHAMS5 Max Planck Institute for Meteorology, Germany
MRI_CGCM2_3_2A Meteorological Research Institute, Japan
NCAR_CAM3 National Center for Atmospheric Research, USA

UKMO_HADGEMI1 Met Office, UK

T160(320X160) 1979 4F 1 H% 2002 4F 12 A

T42(128X64) 1979 4% 1 A% 2002 47 12 A
T63(192X96) 1978 4 1 H% 1999 4F 12 A
T42(128X64) 1978 4 12 1% 2002 4F 1

1977 49 H % 2000 4 8 H
1979 4£ 1 H %2 2000 4 12 H

T85(256 X 128)

192X 144




S T 7 N S 11 I 17 4%
412 Climatic and Environmental Research Vol. 17

] o, AR IR

KPR T 1 IR 7 A& (et
B /HEE (MY MEZE el /EE (%
Z) (AR, BN FHER L4 Xk, 7F
SPEPRAET, 1 A7 AREAZE bl /22 (5
k) FIEZE (Jbksk) /&2 R ks
A CEHPRAFAERIBIR, 1998). §>0NFEHL, B
ZE R I AR AR DT T 900, W TR R
AT K ) A SR AR X — R BLARURRAE, A
VAT <27 g4 BZRMERAT RS 75 3 AR I 0] 1)
G FAE . 3B DA A 2P e e 4 B2
WY, BN B2 0T
FESEIEAR/ING (Zeng, 1994). TR THRRTHE
T A FIRRARR A R SR . X
A, ATURBERTE AR S . PR3 TE N3, ))
LS, 6 0) WA, WIS n E5 m H 1023 X8 5L
ML, AT LA IE i 6 28 R I3l X351 3 15 2
ML, ={3,, @i, )} » {} TR IEAERE 5 i R X TR
XL S, (i, ) X IR . SWAC I 4R EE i
FIX Ik (35°8~25°S, 100°E~145°E) , f#FIHIHN
850 hPa [f145 5 (Feng et al., 2010).

FIWTEIHGH  E (RIFREN D M5 R
SCHR (PP RIHALE, 19985 (HEGAFAE, 2004;
AR A, 2008) $EHHI Tk

3 HRIUK K RN AFIE BIHR L

3.1 XETHEERIERL
K1 AT 2 20 lgs o T WA IPCC AR4 1) 12
ANKRAA RSB FEHLIX 1 H (RZ) Al

10°S

20°S A

30°8 A

40°S

60°E  80°E  100°E  120°E  140°E 160°E  180°

7 H (&2 SHRZCZE 925 hPa [RFRFUFFIE LA F
EERALE . AT IMEE (- 1, nTLER]
B2 7 NCAR (1] CAM3, AR BEEL LT I FF IR
KR P4 o 08 IR T 4D 23 1 P I e 0 1 s A 2 1 2
T EBR RS AL . HAAKFE, MIROC 3 2 HIRES.
MIROC 3 2 MEDRES. MPI ECHAM5 #1 MRI_
CGCM2_3_2A B 1 H Rl & g mdt, 17
YT VUL Pt e -t BV ASEAEL D 1) o 2 P 4 P R
K i GFDL_CM2 1 " 1 AR 7 ARIEIEE
)Mk FS; GISS MODEL _E R 1 1 H4 i e 45
T ; INMCM3_0 1 7 HAR IR e L e ,
IPSL_CM4 #) 1 H4 iR ECE et .

AR, AMIP [ 12 AN KA AT
KA DRI, Fr T NCAR_CAM3
B, LR AU REAR L PR A0 HE SR 7 i 0 )
TR 2 R B A 2R R REAE o i e T
AT E B, BUAR KR A3 B U A I e
BEALL I F e B A = AR ROR , A2
X T H AR I 20 AN R AR Lo AR SR
GISS MODEL_E R FI1TAP_GMAIL X Tl i 5 &
U KPR/
3.2 METBEIRAIIERL

B3 45 T SWAC X 38445 ) V- 1) (W Rl i 2 7
BWE AR IE . TR R, BEFE T
PR T RIS EE TR 4R E—
1, ElEELT S AVIRNE T Edbmiii s, 2h
FEARYER T, T 9 AVITTMR . Mk T, B
SRR 3 5 X A A0 5 e 1) e . ) s 2 Bt A [
HEBERIAL B ARk M 1~5 A, RINIEEE; 5~8 A
B YEFELE 30°S LUIbITZ R IUA i, 2

f \‘
=

30°s & N&%’

60°E  80°E  100°E  120°E  140°E 160°E  180°

Bl A RRRFNIRX 1 (50D M7 CESD XREARE 925 hPa KPR BT SEBA Rl AT g afn i, AR

VUL i 8 T e

Fig.1 The climatology stream lines in January (left column) and July (right column) at 925 hPa. The solid line is the ridge of the subtropical high and the

location of Perth is dotted
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Fig.2 Same as Fig. 1, but for the AMIP AGCMs
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Fig.3 The averaged position of the subtropical high ridge at the meridional scale of the SWAC domain (100°E-145°E). The red, blue, and black lines

indicate NCEP/NCAR, ERA-40, and AMIP models, respectively
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Fig.5 The regression pattern of the SWACI respective to the observational sea level pressure (left column, units: Pa) and geopotential height at 925 hPa (right

column, units: gpm). The blue shaded areas denote significance at the 0.05 level
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Table 2 The correlation coefficients between the models
simulated SWACI and the observed SWACI, and their
corresponding standard errors and variance
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