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Intraseasonal Oscillation of Summer Rainfall over Eastern China
Simulated with a Regional Climate Model
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Abstract Performance of a regional climate model CREM, which was developed at the State Key Laboratory of Nu-
merical Modeling for Atmospherics Sciences and Geophysical Fluid Dynamics/ Institute of Atmospheric Physics
(LLASG/IAP) , in simulating the intraseasonal oscillation (ISO) of summer rainfall over eastern China is assessed by
comparing model results against the observations and reanalysis data sets. The model reasonably reproduces the ob-
served intensity, period, and propagation features of summer rainfall climatological ISO (hereafter CISO) in eastern
China, but the location of the maximum rainfall center associated with CISO shifts northwestward. The observed
high-frequency and local oscillation characteristics of rainfall anomalies associated with the transient ISO (hereafter

TISO) are also well simulated, although the amplitude of TISO rainfall center is stronger than the observation, and
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the location of maximum rainfall center shifts northward relative to the observations. The simulated TISO period

along the Yangtze River valley is shorter than the observations, and the associated rainfall centers also shift east-

ward. The deficiencies in ISO simulation are closely related to the model’s biases in both summer mean state and ver-

tical structures of convergence and specific humidity fields associated with I1SO, suggesting that the improvements in

summer mean state and convection process are crucial for a realistic simulation of ISO. The rainfall data derived from

the reanalysis fail in reproducing both CISO and TISO, however, added values are evident in the rainfall downscaled

by the CREM model.

Key words regional climate model, eastern China rainfall, intraseasonal oscillation
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[# 1 1998~2007 4EH = (5~8 H) F#RE/K (Bfi: mm/d): (a) APHRODITE; (b) TRMM; (¢) NCEP; (d) CREM
Fig. 1 Summer (May to Aug) mean precipitations averaged over 1998 —2007: (a) APHRODITE; (b) TRMM data; (¢) NCEP data ; (d)

CREM model
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Fig. 2 Same as in Fig. 1, except for the distribution of the variance of precipitations CISO
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Fig. 3

(a, d) Meridional propagations of rainfall CISO averaged over 108°E - 123°E, zonal propagations averaged over (b, e) 21°N - 26°N

and (c, ) 28°N = 34°N from (a-c) TRMM data and (d - {) CREM model
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Fig. 4  Summer (May to Aug) mean water vapor transport
(g+kg ' +m-s 1) at 850 hPa: (a) NCEP; (b) CREM; (¢) differ-
ence between CREM model and NCEP data
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Fig. 5 Same as Fig. 2, but for TISO
(a) 200 hPa (b) 850 hPa
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Fig. 6 Differences of summer (May to Aug) mean wind (m/s) between CREM simulation and NCEP data at (a) 200 hPa and (b) 850 hPa
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