5 32 % 45 2 1] X R OB 2 Vol. 32 No. 2
2008 4 3 H Chinese Journal of Atmospheric Sciences Mar. 2008

EIKBRAE R R IE 2= X pEKEMA IR

1, 2,3 Jdr2 Y 2
7K # T—% I#
1 FEAEEEM R, Jbat 100081

2 EHEAMEA L, Jbs 100081
3 HEREEGEDF AR, dbat 100049

## ZE DI CMAP (Climate Prediction Center Merged Analysis of Precipitation) H 344 [ K BRI G H 31 K=
TRk L (ECMWE) 1y 40 4R T4 BT HORHE ERA4O S WLINEERY . 4387 T 24 BT8O [ SR ARG & 1128 2 23 55 PR
PR (IPCC ARD Y 17 A4 BRI TR AR 2O < 1 2 XU R Z= K FNER RO B RE ) 2520301 (D
B - #RBE S AL H B K b 2R SO R P 000 5 R 0 G 5 o 0 P B 0 2 114 28 () 43 A R A 504 A X R A A4
HFEK AR o EEREAS s (D) R/ REAEAS RS R b B AR TR BG b AK ( 2 1 IR . (ELIR] B do A7 E AR 2 1
ZE5, XAAE . (1) ZBRAE i AE 7ERAURE K G i 20« KB MR e /N BB 5 (2D R 1 2 1 HE E R AR 5 00 A7
w2, JOIEE B iR T R 2 . A MBS R BERLALL L AR R KUK R AV bR B 2y
HERE, I, B AR R R K R RE ) I 2 LA BRI . FR e — Pl . Z2HRAESWE TR L
W35 R F . AR FRERBTERL, XA ERFRREFR LLA B . 340, 28 OB REME AR . AT K 7
T8 55 2 ORIV 2 IR 2 i AR i /D P S R 22—

X8R eEIEAE EXMK B KRR

XEHS 1006 - 9895 (2008) 02 - 0261 - 16 hESHES PA26.6 XHARIRES A

Evaluation of Precipitation Simulation in East Asian Monsoon Areas by
Coupled Ocean — Atmosphere General Circulation Models

ZHANG Li' 2- 3, DING Yi-Hui?, and SUN Ying?

1 Chinese Academy of Meteorological Sciences, Beijing 100081
2 National Climate Center, Beijing 100081
3 Graduate University of Chinese Academy of Sciences, Beijing 100049

Abstract Based on the monthly precipitation data of Climate Prediction Center Merged Analysis of Precipitation
(CMAP) and European Center for Medium range Weather Forecasting (ECMWF) 40-year reanalysis data(ERA40) ,
the abilities of 17 Coupled Ocean — Atmosphere General Circulation Models (CGCMs) from Intergovernmental Panel
on Climate Change (IPCC) Fourth Assessment Report (AR4) to simulate precipitation and circulation in East Asian
summer monsoon regions are evaluated. The results show that (1) most of the models can reproduce the basic pre-
cipitation pattern that precipitation decreases from the ocean in the southeastern part of East Asia to the inland of
China in the northwestern part of East Asia; (2) most of the models also can generally capture the advance of rain
belt in eastern China. However, there are still considerable differences, which are (1) the climatic mean values and

variability of rainfall in most models are much less than observation; (2) there is bias in the simulation of advance
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and retreat of rain belt, especially over the ocean, and some models even cannot capture the basic seasonal progress

over the eastern ocean. Therefore, the current CGCMs have limited capability to simulate precipitation in East Asian

monsoon areas, and need to be further improved. The multi-model ensemble shows that the simulated circulation in-

tensity in summer is weaker than observation, which may restrain the development of deep convection and be unfa-

vorable for the occurrence of precipitation, especially in the eastern part of China. Furthermore, low moisture con-

tent and related weak moisture transport may be one reason that results in the underestimate of summer precipitation

in East Asian monsoon areas in the models.
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Table 1 Introduction of models
%' (RS KELEIvE KRR KA PR MR PR

1 BCCR-BCM2. 0 1 Bjerknes Centre for Climate Research, Nor- T63 (1.9°X1.9°) 131 0.5-1.5°X1.5° L.35
way

2 CGCM3. 1 (T47) 2 Canadian Centre for Climate Modeling & A-  T47 (~2.8°%2.8°) L31 1.9° X 1.9° L29
nalysis, Canada

3 CGCM3. 1 (T63) 3 T63 (~1.9°X1.9% L31 0.9°X1.4° .29

4 CNRM-CM3 4 Meétéo-France/Centre National de Recher- T63 (~1.9°X1.9°) L45 0.5°-2°X2° L.31
ches Météorologiques, France

5  GFDL-CM2. 0 5 U. S. Dept. of Commerce/ NOAA/ Geo- 2.0°X2.5° .24 0.3°-1.0°X1.0° .50
physical

6  GFDL-CM2. 1 6 Fluid Dynamics Laboratory, USA 2.0°X2.5° L.24 0.3°-1.0°X1.0° LL50

7 GISSAOM 7 NASA/Goddard Institute for Space Studies, 3°X4° 112 3°X4°L16
USA

8 GISS-EH 8 4°X5° 1.20 2°X2° 116

9 GISS-ER 9 4°X5° 1.20 4°X5° 113
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China
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Fig. 1 Simulated zonal mean summer precipitation (a) and the differences between simulation and observation (b)
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Square Error (RMSE) relative to observation (shaded )
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Fig. 4 The main modes of summer precipitation in East Asia monsoon area obtained by EOF analysis (based on CMAP: 1979 -1999): (a)
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Table 2  Reflection of the main modes of summer precipitation in East Asia in models simulation results
CMAP-EOF1 CMAP-EOF2 CMAP-EOF3 CMAP-EOF4 CMAP-EOF5
AT R A
BB BREAEZES R RS TR BRAAEZES O SR R iR el pities
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