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Abstract To understand the impact of soil moisture on summer climate over China, the regional climate model RegCM3 was
forced by “observational” soil moisture data from the Global Soil Wetness Project (GSWP). The forcing of soil moisture pro-
duces a more realistic summer climate. Improvement is evident in the spatial patterns of both precipitation and surface (2 m) air
temperature, as well as the daily variation of precipitation and surface air temperature in summer. The interannual variations of
precipitation and temperature are also improved, as indicated by the increased correlation coefficients. The improvement is how-
ever region-dependent. The model response indicates that the sensitivity of surface air temperature to soil moisture is stronger
than that of precipitation. The modeled results suggest that the soil moisture may serve as a useful forcing factor in improving
the seasonal forecast skill over China.

Key words Soil moisture, Precipitation, Air temperature, Regional climate model
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Table 1 The spatial correlation coefficients

of the summer mean (1986 — 1995) soil moisture
between simulations and observations and
the root-mean-square errors of the simulated
summer mean (1986 —1995) soil moisture

relative to the observation
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Fig.2 Distributions of the summer mean surface
soil moisture (mm) for (a) the Ctrl experiment,
(b) the GSWP2 experiment and (c¢) the difference
between the GSWP2 and Ctrl experiments

(The 1986 — 1995 averages are taken as the climate mean)
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(b) the difference of Ctrl— observation, and
(c) the difference of GSWP — Ctrl
(Shaded regions in (c¢) indicate the correlation

coefficients being significant at the 90% confidence level)
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Table 2 The spacial correlation coefficients and the root-mean-square errors of the averaged summer

rainfall and 2 m air temperature over 1986 — 1995 for the different regions in China

N I
g GSWP i 50 L4 i 5 GSWP {5 Ak
h 0. 655 0.672 +0.017 0.212 0.222 +0.010
A4 0. 712 0. 764 +0.052 0.558 0.511 -0.047
At 0.780 0.752 -0.028 0. 430 0. 458 +0.028
% 7K (mm)
AL 0. 051 0.101 +0. 050 1.123 1. 036 -0.087
7L 0. 487 0. 550 +0.063 0.179 0.143 -0.036
[iifE) 0.183 0. 209 +0.026 0.415 0. 467 +0. 052
""""""""""""""""" Wi 0.853  0.856  +0.003  0.293  0.263  -0.030
AL 0.907 0. 920 +0.013 0. 484 0. 482 -0.002
2 m ALK e 0. 809 0. 806 -0.003 0.333 0.307 -0.026
AEEg 0.882 0. 885 +0.003 0.324 0.242 -0.082
[iiE]4 0.717 0.726 +0.009 0. 469 0.413 -0.056
[iif:3) 0.476 0. 454 -0.022 0. 349 0.319 -0.030

T VP 1 DX b 9 B T 5 T A 56 R O B ik T 90 /6 (9 BE R 3. o 1R X3 (227 54°N, 75°—135°E) , ARk X (40" 54°N, 117. 5"~ 135°E)
AL X (30°—40°N,102. 5°—130°E) , #5 X 45 (22°—30°N, 102, 5 120°E) . P b X 3 (35°—45°N. 75°—102. 5°E) . P 1 [X 45 (28" 35°N.75°—102. 5°E) .
All the correlation coefficients are tested to be significant at the 90% confidence level. China (22°—54°N, 75°~135°E), northeastern China
(40° = 54°N.117.5° = 135°E) . northern China (30° = 40°N, 102.5° = 130°E) . southern China (22° = 30°N. 102.5° = 120°E) . northwestern
China (35°=45°N. 75°=102.5°E) and southwestern China (28°—35°N., 75° - 102.5°E)
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Fig. 5 Climate-averaged summer 2 m air
temperature (K) over 1986 — 1995 for the
observation (a) and the difference between the
control experiment and the observation (b), and
(c) the difference between the GSWP and

the control experiment
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Table 3 The correlation coefficients of the regional mean soil moisture during 1 Jun—31 August for

(a) precipitation and (b) 2 m air temperature averaged over 1986 — 1995 for the various regions of China
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Fig.6 Averaged standard deviations of the summer precipitation (a— c¢; mm/d) and
2 m air temperature (d—e; K) over 1986 — 1995 for the observation (a,d) . the difference
of Ctrl — observation (b,e) and the difference of GSWP — Ctrl (c,D)
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Table 4 The correlation coefficients of the regional mean soil moisture for

(a) summer precipitation and (b) summer 2 m air temperature
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Fig. 7 Interannual variations of the summer precipitation (mm/d) and 2 m air temperature (K)

for China (a,g), northeastern China (b,h), northern China (c,i), southern China (d,j),

northwestern China (e,k) and southwestern China (f,])
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