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Impact of Interannual Soil Moisture Anomaly on Simulation of Extreme
Climate Events in China. Part I: Model Evaluation of CAM3.1
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Abstract Extreme climate events over China in recent 40 years are simulated by using NCAR Community Atmosphere
Model (CAM3.1). Based on the observed daily data of maximum/minimum temperature and precipitation at 452 stations
from 1961 to 2000 in China, the performance of CAM3.1 is evaluated from three aspects, i.e., climatology, interannual
variations, and long-term trends. Results show that: 1) CAMB3.1 can generally reproduce the basic features of the

large-scale spatial patterns of the annual-mean extreme climate indices. The model performs better in simulating the

FSBE  2011-06-02, 2012-05-18 W14 EH

FEHTE KRS RIS 2007BAC29B03,  [H5K [ ARRIAFE A B B I H 41075082, 40905045, YLI54 “333 BiZIXAAREHRTFE” o “35

TR AR m i AeE Rl i TR BT H PAPD

EEEIN M, Lo 1985 A, it MNP URAML SR ARG . E-mail: gemini_zj@126.com
BIEE PRI, E-mail: haishan@nuist.edu.cn



PN S

1078 Chinese Journal of Atmospheric Sciences

36 %
Vol. 36

spatial patterns of extreme precipitation than extreme temperature simulation. Systematic bias is found in the simulation
of extreme climate events, and the bias in extreme precipitation simulation is evidently larger than that in the extreme
temperature simulation on the whole. 2) CAM3.1 can ideally reproduce the interannual variations of the temperature
extreme indices, but has poor performance in simulating the interannual variations of the precipitation extreme indices.
Large bias is found in the amplitude of the interannual variations between the simulated and observed extreme
precipitation events. 3) Increasing trends of both Tn95p (warm nights) and Tx95p (warm days) over most areas of China
are well reproduced by the model, but the observed trends are underestimated to some extent. In contrast, the capability of
the model in simulating the long-term trends of HWDI (heat wave duration) is poor. Overall, the capability of the model
in simulating the long-term trends of precipitation extremes is poorer than those of temperature extremes. CAM3.1 can
also capture the long-term trends of extreme precipitation events such as P95p (frequency of extreme heavy precipitation)
and R10 (number of days with precipitation greater than 10 mm) in some regions of China, but could not reproduce the
long-term trends of CWD (consecutive wet days) very well. Results can provide some references for using CAM3.1 in

extreme climate simulation.
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Fig. 12 The geographic distribution of the observed (al, bl, cl,dl) and simulated (a2, b2, c2, d2) long-term trends per decade during 1961-2000 for extreme
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shown as red /blue circles, and the filled symbols represent statistically significant (at the 0.05 significance level)
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