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Spatial pattern analysis of annual precipitation with Climate Infor-

mation System of China
SHANG Zong*Bol 7GA() Qiong2 9YANG Dian-An' (1. Laboratory of Quantitative Ecology,Institute of

Botany,The Chinese Academy of Sciences, Beijing 100093,Chinas 2. Institute of Resources Sciences, Beijing Normal Uni-
versily, Beijing 100875 ,China)

Abstract; With Climate Information System of China, the distribution map of mean annual precipitation
was drawn to describe the spatial distribution of China water condition. First, large-scale relief maps and
topography data were used to build the Digital Elevation Models of China. Then climatic data were used to
build Trend Surface Models, and to simulate the spatial distribution trend of China precipitation pattern.
Interpolation method was used to interpolate the surplus calculated by Trend Surface Analysis. The simu-
lated data were “smoothed” twice in order to build the spatial distribution database of China annual precipi-
tation. Ecology Information System was used to plot and edit the graph, to confine the boundary, and to
generate the distribution map. Speediness, nicety, reliable theory, credibility, and practicality were char-
acterized by this method, and the simulated results can be verified too. The simulated raster climatic data
can be used for ecological modelling, or for high precision distribution map.

Key words : precipitation; spatial distribution map; Trend Surface Analysis;interpolation method; Climate

Information System of China; Ecology Information System.
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s Table 1 Simulation results of Trend Surface Modelunder
1. 2. 35 two temporal scale
2
R?
, o Temporal scale Total samples Total models
N 25236 12X 8 0. 8765
, . 2103 8 0.8997
, (D Mean monthly precipitation; 2 Mean annual precipita-
s tion,
2
Table 2 Illustration of Trend Surface Analysis results on mean annual precipitation of China
) ) (m) (mm) (mm) (mm)
Meteo‘rologica'l Longitude Latitude Elevation Observed Simulated Surplus
observation station data
results of TSA
Shenyang 123. 26 41. 46 41.6 734.4 680. 76 53. 64
Dalian 121. 38 38.54 92. 8 658.7 789.72 —131.02
Jilin 126. 28 43.57 183. 4 674.2 692.77 —18.57
Changchun 125.13 43. 54 236.8 593.9 662. 58 —68. 68
Harbin 126. 37 45. 41 171.7 523.3 587.55 —64. 25
Jinan 116.59 36. 41 51.6 685. 2 638. 41 46.79
Qingdao 120. 20 36. 04 76.0 775.7 798. 20 —22.50
Xi'an 108. 56 34.18 396. 9 580. 2 557. 34 22. 86
Beijing 116. 28 39.48 31.5 644. 3 631. 82 12. 48
Tianjin 117.10 39. 06 3.3 569.8 603.53 —33.73
Shijiazhuang 114. 25 38.02 80. 5 550. 1 583.71 —33.61
Taiyuan 112. 33 37.47 777.9 459. 4 511.79 —52.39
Zhengzhou 113. 39 34.43 110. 4 641.0 661. 04 —20. 04
Chongqing 106. 29 29. 31 351.1 1150. 8 1236. 42 —85. 62
Guiyang 106. 43 26. 35 1071. 2 1174.7 1299. 4 —124.70
Kunming 102. 41 25.01 1891. 4 1006. 4 887. 04 119. 36
Shanghai 121. 26 31.10 U5 1123.7 1213. 38 —89. 68
Nanjing 118. 48 32.00 8.9 1031. 3 1023. 66 7. 64
Hangzhou 120.10 30. 14 41.7 1398.7 1325.98 72.72
Hefei 117. 14 31.52 29.8 988. 6 1068. 19 —79.59
Fuzhou 119.17 26. 05 84.0 1343. 6 1793. 79 —450. 19
Taibei 121. 31 25.02 9.0 1869.9 2017. 98 —148.08
Wuhan 114.04 30. 38 23.3 1204. 6 1190. 58 14.02
Changsha 113.05 28.12 44.9 1396. 0 1447. 74 —51.74
Guilin 110.18 25. 20 161. 8 1900. 3 1453. 96 446. 34
Guangzhou 113.19 23.08 6.6 1694. 1 1725.72 —31.62
Haikou 110. 21 20. 02 14.1 1684. 6 1563. 84 120. 76
Xisha 112. 20 16. 50 4.7 1506. 3 1221.53 284.77
Dongsha 116.43 20. 40 0.0 968. 1 1390. 15 —422.05
Yinchuan 106. 13 38. 29 1111.5 202.7 212.92 —10. 22
Huhot 111.41 40. 49 1063. 0 417. 4 299.71 117. 69
Lanzhou 103.53 36.03 1517. 2 327.8 389.78 —61.98
Xi'ning 101. 46 36. 37 2261.2 368. 1 304. 90 63. 20
Wulumugi 87. 37 43. 47 917.9 277.6 184. 29 93.31
1951~1980 12 o s



EIS

MnlEE R Simulated results{mm)

1
Fig. 1

ML R Observed data(mm)

Comparison between observed data and simulat

ed results of mean monthly precipitation

4

693

s 3 X2 96 X 96 o
. ( 3 Do
3000
5 2500
=
:
|
B
wl
[
®
2
®
0 500 1000 1500 2000 2500 30;')0
kR Observed dats{mm)

2
Fig. 2 Comparison between observed data and simulat

ed results of mean annual precipitation
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Fig. 3

Spatial distribution map of annual mean precipitation in China
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