0577-6619/2009/67(6)-0973-82 Acta Meteorologica Sinica S Z¢ 1k

BCC XS RIEX XTI ERZFX
‘ﬁ-:- BF“%E#*EIUE(WE*U l

I oW AFRE R OB R
WANG Lu"* ZHOU Tianjun' WU Tongwen®* WU Bo'*

o [ Bk B K BT ST BT LASG, JE 5T, 100029

H B2 BE T 5 AR B b T, 100049

hE SRR R E RSP, LA, 100081

1. LASG, Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029, China
2. Graduate School of the Chinese Academy of Sciences, Beijing 100049, China

w N =

3. National Climate Center , China Meteorological Administration, Beijing 100081, China
2009-05-18 Y # » 2009-07-14 B [a].

Wang Lu, Zhou Tianjun, Wu Tongwen, Wu Bo. 2009. Simulation of the leading mode of Asian-Australian monsoon interannual

cariability with the Beijing Climate Center atmospheric general circulation model. Acta Meteorologica Sinica, 67(6) :973—982

Abstract The performance of Beijing Climate Center (BCC) atmospheric general circulation model version 2. 0. 1 (BCC-
AGCM) was evaluated in reproducing the leading mode of Asian-Australian monsoon (A-AM) rainfall interannual variability
forced by historical sea surface temperature covering the period of 1979—2000. The observed first mode revealed by the season-
al-reliant EOF analysis is associated with the turn about of warming to cooling in the (ENSO) and is featured by the seasonal e-
volution of the precipitation anomalies over the southeastern Indian Ocean and the western North Pacific Ocean. This mode has
a quasi biennial oscillation and a low frequency component (4—6 year). The corresponding model results indicate that the mod-

el can reasonably reproduce the year-to-year temporal variations of the first leading mode, as well as its relationship with ENSO
evolution. The deficiency of BCC-AGCM lies in reproducing the spatial pattern of the first mode, which is possibly related to
the model biases in simulating general circulation. The observed western North Pacific (WNP) anticyclone is onset in D (0) JF
(1), while the simulated one is onset in SON(0). This deficiency may be due to the systematic eastward shift of simulated cir-
culation over this region. In addition, the phase locking of the South Indian Ocean (SIO) anticyclone reproduced by BCC is bo-
real winter, one season later than its counterpart in observation. It may be related to the strategies of the stand-alone AGCM
simulation in which the local air-sea coupling process that is important for the evolution of the SIO anticyclone is neglected.
Furthermore, the model has the lowest skill in reproducing rainfall distribution in boreal summer. Further discussion suggests
that this lowest skill may be related to simulated bias in mean state of summer rainfall, especially the lack of precipitation over
the southeastern Indian Ocean, which is possibly resulted from the convection scheme.

Key words Asian-Australian monsoon, Interannual variability, Atmospheric general circulation model
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Fig.1 Spatial patterns of the linear regression fields of seasonal precipitation anomalies (color shading.,
units of mm/d) obtained from CMAP observation (a) and from BCC-AGCM (b) respectively against
the corresponding first principal component from JJA (0) to MAM (1) (Spatial pattern correlations

of rainfall anomalies with the observation are marked at the upper-right corner of each panel)
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(a) Principle components of the first SSEOF mode of seasonal precipitation anomaly obtained

from CMAP and (b) lead/lag correlations between the first SSEOF principal component and the Nifio 3. 4 index
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Fig. 3 The power spectrum density (solid line) and red noise (dashed line)

of the first SSEOF principal component of seasonal precipitation anomaly

obtained from CMAP observation (a) and from BCC-AGCM (b)
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Fig. 4 Seasonally evolving patterns of 850 hPa wind (vector, units: m/s) and SST (shaded, units; ‘C) anomalies
regressed onto the principal component of the first SSEOF mode in CMAP observation (a) and BCC-AGCM (b)
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Fig.5 Stream functions of the regressed 850 hPa winds with respect to the first principal component
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RMSE between the observed and simulated
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Fig. 6 The differences of mean rainfall rate between
BCC-AGCM and observation in summer

(solid line: positive; dashed line: negative; unit: mm/d)

4 BCC-AGCM X 7738 2R 1 B ¥ i 2 %
S B R AR AS PR /D WR 2 X I 2 B0 T 58 Ak T g
ML R EN Z —. Wu % (2008) FLEE T
BCC-AGCM 1 CAM3 Xt 5 = 3 24 B 7K A B 400 45
. BCC-AGCM X H 1 X} it 2 8k I %€ RZM
J7 & (Zhang, et al,2005) ,CAM3 K ) J& ZM %
(Zhang,et al,1995), %5 &R (Wu 45 (2008) 3 H
Bl 7d.7e) . CAM3 BERS B 5 25 % 38 B JEE 7 119 52
Rk A7 . i BCC-AGCM M A BE. 75 2248 A 2
BCC-AGCM 5 CAMS3 1) 22 JI AU AL 5 X3 i 2 $fk
J5 G S V0 A 45 K2 IR ST E A T 4 RO R R FE T
PRI BT BRI K VGE R RO S
SR GRS (LN ES I Wu 45 (2008)) .
ERON e = iy SOREM #ed /&g XN iOF-A L NG
ZWs . Chen 257 2347 T NCAR/CAMS. 5 # 48 i) IF.
U 2 R 5 X AN TR i 2 8y Ry i . F
AR 7 R AL ZM J5 % (Zhang, et al, 1995),
NZM J7 % (Neale, et al, 2008),ZZM J5 % (Zhang,
2002) F1 WZM J5 % (Wu, et al,2003) . ZM Fil NZM
J5 G R FH B 2 I AT Az BE AR % (CAPED , 5t 8 X
WA E X A P E R . NZM 38 % 18 T 3
BRA XX, ZZM 7 WZIM 7% R
P 2 o S A2 2 A 1B A O RS R i 2 ke
WERHBIRE . 455 8% (Chen Y E D, 2R
FAZM 7 ZE it 45 3 mT LAASE 400 1 57 2 A T B 3 7 1Y)

@ Chen H M, Zhou T J, Neale R B, et al. 2010. Performance of the new NCAR CAMS3. 5 Model in East Asian summer

monsoon simulations; sensitivity to modifications of the convection scheme. Submitted to J Climate
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