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New facts about evolution of spatial and temporal pattern of precipitation over Chinese mainland
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Abstract: Based on the 54 year yearly grid precipitation data of Chinese mainland from 1961 to 2014, we used the inverse dis
tance weighted interpolation method to analyze the spatiat temporal distribution of precipit ation. W e classified the annual precipr
itation into different quantities and summarized the variation of the area of each precipitation zone in the 54 years. This paper irr
troduced the concept of precipitation barycenter and calculated the annual precipitation barycenter and its movement features.
The results showed that the area variation and barycenter movement of each precipitation zone were in a random sequence with
obvious fluctuations. T he annual precipitation zone of 400~ 600 mm took up the largest area proportion,and showed the most
significant trend and the largest fluctuation. Under the significant effect of precipitation variability in northeast and north China,
the precipitation barycenters were highly discrete in the northeast southw est direction, and can indicat e regional climatic anome
ly. The latitudinal direction (Y- coordinate) of the annual precipitation barycenter showed the greatest correlation with the area
of the> 1400 mm precipit ation zone. The longitudinal direction (X- coordinate) showed no significant correlation. So Thus, at
this space spatial scale (Chinese mainland China) and time scale ( 54 years from 1961 to 2014) scale, the overall precipitation

pattern did not change significantly.
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Fig. 1 Area percentage variation of different annual

precipitation zones( 196+2014)
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Tab. 1 Statistical indicators for area percentage variation of
annual precipitation zones( 196+ 2014)

ST e ISUN AN MM ke MM Mt
/mm H(%) (%) (%) % M2 R R?

0~ 50 10. 06 2.32 6.27 126 - 0.046 0.163
50~ 200 22.52  12.35 17.86 0.33 - 0.050 0.089
200~ 400 25.42  13.00 17.74 122 0.052 0.086
400~ 600 23.39 12.61 17.90 201 0.059 0.172
600~ 800 18.54 7.61 11.01 160 0.024 0.031
800~ 1 000 9.40 3.61 6.79 0.38 - 0.005 0.004
1 000~ 1200 12.76 3.28 6.11 046 - 0.013 0.016
1200~ 1400 9.53 2.93 5.43  0.56 - 0.010 0.011
1 400~ 1600 7.46 2.32 4.46 129 - 0.015 0.037
1 600~ 2000 9.63 1.18 4.88 022 - 0.007 0.004

22 000 5.36 0. 00 1.52 192 0.012 0.014
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Fig.2 Positions and movement directions of annual precipitation barycenters ( 1961( 1)-2014(54))
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Fig.3 Variation of X- coordinate (a) and Y-coordinate (b) of
annual precipitation bary centers ( 196F2014)
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4 1961 - 2014
Fig.4 Displacement distance of annual precipitation

bary centers in adjacent years ( 1961-2014)
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Tab.2 Pearson correlation coefficient betw een barycentric coordinate

and area percentage of annual precipitation zones

WH 22000 21600 21400 21200 21000 >800

Y AR - 0.425 - 0.538 - 0.552 - 0.441 - 0.176 0.172

X Afr 0.3 0.268  0.262 0.233  0.203 0.351
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