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Abstract An improved frozen soil parameterization scheme is introduced and its effects on climate in East Asia are
investigated by using the latest version of general circulation model (GCM) CAMS3. 1 developed at NCAR. Simula-
tion results show that the improved soil freezing process leads to enhanced heating of the earth’s surface by the at-
mosphere over most parts of Eurasia in winter, while it leads to enhanced heating of the atmosphere by the earth’s
surface in summer, especially the abnormal heating is significantly strengthened over the Tibetan Plateau. The cli-
mate in East Asia is very sensitive to the frozen soil parameterization with notable change of the surface air tempera-
ture in both winter and summer. With the improved soil freezing process, the simulated Siberian high is enhanced
and the East Asia trough moves westward in winter; the East Asian summer monsoon is intensified, and the west-
ern Pacific Ocean subtropical high extends northwestward, resulting in increasing rainfall in northern China and the

middle and lower reaches of the Yangtze River and decreasing rainfall in South China. These results may have mean-
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ingful implications for improving the performance of GCM to simulate the climate in East Asia.

Key words frozen soil, East Asia, parameterization
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Fig. 1

Distributions of (a, ¢) permafrost and (b, d) seasonally frozen ground simulated in expts (a, b) CAM and (c, d) NCAM, and the

differences of (e) permafrost and (f) seasonally frozen ground between the two expts. In (e) and (f), the blue areas represent where they are

frozen ground in CAM expt but not frozen ground in NCAM expt, and the red areas just the opposite
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Fig. 2 The differences of surface temperature (‘C) between NCAM and CAM experiments in (a) winter (DJF) and (b) summer (JJA).

Shaded areas are statistically significant at the 0. 05 level (similarly hereinafter)
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Fig. 4 Same as Fig. 2, but for the differences of (a) 500-hPa height (gpm) and (b) sea level pressure (Pa) in DJF
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