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Abstract The influence of snow depth over the Tibetan Plateau (TP) in the preceding winter on rainfall in the fol-
lowing summer in China is simulated by the regional climate model (NCC_RegCMI. 0). The simulation results are
consistent with the relation of observed snow depth and rainfall, namely, more rainfall occurs in the Yangtze River
valley, less rainfall in South China and North China. The results accord with the pattern of “southern flood and
northern drought” in China in recent 20 years. So more snow in the TP in winter is one important reason causing
“southern flood and northern drought” in summer in China.

The paper reveals the possible physical mechanism of the impact of winter snow over TP on summer rainfall in

WFSHE 2008 -03-19, 2008 - 11 - 18 Y& R

REWE “t—I7 ERBESHERBH 2007BACO3A0T, [H5 A AR IR BIITH 10805026, 40705033, [H 5 H & KRS K &K
TitH 2007CB411505, 2008 4F JICA Ji 8 LI i 46 7 45 BAfe v 14097 F I 5 20082006

BB REH, B, 1976 4FH A, WL, PP, EZAFEBI-SHEBANTTL . RS Emal: zhuyx@cma. gov. cn



P 33 %

904 Chinese Journal of Atmospheric Sciences

Vol. 33

China. The more the snow over the TP, the weaker the sensible heat source is, which results in stronger winter

monsoon in winter, and its effect can reach South China, Southwest China and the Bay of Bengal. At the same time,

weaker heat source of the TP can last to summer, which is a reason for the weakening of East Asian and South Asi-

an summer monsoon. In the early stage of snow, the increasing of surface reflected flux is dominant; after snow has

melted, “Moist Soil” contributes to prolonging the influence process of snow on weather and climate. The reduction

of absorbed solar radiation due to the increased reflected flux, the increase of absorbed heat as snow melts, and the

long-term interaction between moist soil and atmosphere weaken the heat source of the TP, which are the main im-

pacting mechanism of winter snow over the TP on monsoon and rainfall distribution in China. The simulation results

show that the distinct effect time of snow over the TP can persist to June.

Key words the Tibetan Plateau snow, regional simulation, southern flood and northern drought, sensible heat
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Fig. 5 Surface sensible heat flux difference between sensitivity

and control experiments (units: W/m?): (a) Winter; (b)
spring; (¢) Jun. The dashed lines are negative values, shading
indicates the regions where the values pass the 0. 001 signifi-

cance level test
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Fig. 6 Same as Fig. 5, but for surface temperature difference

(units: ‘C)
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Fig. 7 Surface reflection flux density difference between sensi-
tivity and control experiments (units: W/m*): (a) Winter; (b)
spring; (¢) Jun. Shading indicates the regions where the values
pass the 0. 001 significance level test
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Table 1

and control experiments in North China, the middle and lower

Surface precipitation difference between sensitivity

reaches of the Yangtze River, South China in 20 years (units:
mm/d)

Ay Mt RICH R iBIX g

Ay 10 4F 1966 —0.03 0.22 0.53
1967 —0. 37 0. 25 1. 45
1968 0. 32 —0.49 0. 06
1969 0. 10 0.03 0.01
1970 —1.15 0. 39 0.63
1971 —1.01 —0.65 —0.45
1972 0. 07 0.16 —0.02
1973 —0.98 0. 35 0.17
1974 0.11 —0. 86 —1.04
1975 —0. 26 —0.32 —0.15
J& 10 4F 1989 —0. 44 0. 33 0.29
1990 0. 65 2.01 0.71
1991 —0. 44 1.32 0.91
1992 0. 39 0. 77 —0.53
1993 0.09 0. 58 0.67
1994 —0. 65 1.76 1.02
1995 —0.22 1. 27 0.67
1996 0.01 —0.73 —0.03
1997 —0.99 0.76 0.28
1998 —0.16 2.47 —0. 35
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