25 6 Vol. 25, No. 6
2006 11 GEOGRAPHICAL RESEARCH Nov. , 2006
1,2 1 1 1
(1 : 100101; 2 310027)
1951 2002 730 Mann- Kendall
GIS 3 50
60 90 90
50 60
60 70 , 80
90
: 1000-0585 (2006) 06-1031-11
1
100 , ,
1 1pcc 20 , 0.6
, , (10 3C°N) 10
0. 3%, 10 0.5 10%? Bradley™ 1855 1984
/ , 1950 1984 5 35°N
, 35 70°N ,
, 50 Hulme!¥ 1951 1980
, (0. 4mm/ a) ,
1 3mm/a, (0 30°N) , (30 50°N)
, , 50
, [5.6]
: 2006-01-18; . 2006-05-06
: (G2002CB412507) ; ( )
(1982-) , E mail :wangying @cern. ac cn



1032 25

[71

1987 ,
(8] 740 50 ,

90 | | (s 1] 4;0
50 , : ,

: “ 3S (GIS- , RS- , GPS-

)" ,
/ [12]
/
1951 2002 730
, 50
2
21
211 ,
(IDW) (GIDY) ,
(Thin Plate Smoothing Spline) , (Kriging) ™ ,
[14 16]
ANUSPLIN , [17.18]
, ANUSPL IN ,
(1 : 1951
2002 :
1 5 H 40 H
212 (3 4 5
) 6 7 8 ) (9 10 11 ) (12 1 2 ) ,
(1

Rain = aj + by Xy (i=1,2, ,m;j=1,2, ,n;1=1951 2002) (1)



6 : 1033

3000 30007
1 1981 1 1994
2500 ] 2500 ] ‘A
2000? 2oooj . e :..
0 ] g ] g 8
E 1500 4 E 15004 L6
% 1000g % 1000 ] r ."
kS ] Y=0.9816X £ ] 7 ¥=0.9850X
500% R*=0.9889 5004 R*=0.9896
0 0:,...,...., SIS REASER AREEEnanEs)
500 1000 1500 2000 2500 3000 0 500 1000 1506 2000 2500 3000 3500
S IME (mm) A AV AT (mm)
1 1981, 1994
Fig 1 Comparison of observed and interpolation precipitation of 1981 and 1994
R Xi (i,j) (mm) ;b
, 50 (mm/a) ,b>0 ,
213 )
(WMO) Mann- Kendall (191
[20] ’ ’
M- K , (i, p) R (I =1954,
,2002) (2 M :
_ ___ 45 » _2(2N+5)
M =T /O , T—N(N_l) 1, G‘"9N(N-1) (2)
, T Kendall , OF , M S
Ri(1=1951, ,2002) (R1,R2,1951 < 11 < I, £2002) Ru
< RIZ ; N M 1 M l
;M ) a =0 05
, , | M| >Ma=1 645,
95 % ;o a=01 , ) |
M| >Ma=1 282" 90 %
22
1951 2002 730 (
2) , 5 40
1400 DEM
3
31

3a , 1951 2002



1034 25

2 730
Fig 2 730 meteorologica stations of China
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Tab 1 The interdecadal changing trend of precipitation in seven typical regions ( mm/ a)

50 1539 12 52° 339 12 53 ° 2 76 2 45 1 82
60 -321 1 06 376 -0 70 -2 22 -1 67 0 76
70 311 -0 98 -3 98 -112 -3 88 -324 -3 77
80 4 39 294 -6 95 L5 -2 6 -2 97 -3 65
90 -1 54 -1 62 8 06" 0 39 330 4.34° 652"
50 0 58 051" 114" 053" -0.69 " -0.69 ° -0.69 "

* 0. 05
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The characterigics o spatiotemporal patterns in precipitation
in China under the background of global climate change

WANG Ying'? , CAO Ming-kui* , TAOBo', LI Kerang'
(1. Institute of Geographic Sciences and Natural Resources Research ,CA'S Beijing 100101, China;
2. The Department of Geoscience,Zhgjiang University , Hangzhou ,Zhgjiang 310027 , China)

Abgtract :Under the background of global climate change, there are even greater uncertain-
tiesof the precipitation changing trend and regional differences Therefore, it isone of the
most important frontier fields of presently global change research to study the changing
characteristics of precipitation in different regions In this study, we analyzed the spatio-
temporal patterns of precipitation in China during 1951 to 2002 by using spatia splinein-
terpolation method and Mann- Kendall trend test , also with the support of GIS, based on
measurements at about 730 meteorological stations nationally. The results showed that
there was an obvious decreasing trend from the 1960s to the 1990sin China, and a recover-
y occurred in the late 1990s, while in summer and winter precipitation was comparable
with that in the 1950s and the 1960s Furthermore, results showed that precipitation pres-
ented clear regional spatial differences in the analyzed period: In North China, Central
China, and southern Northeast China, precipitation reduced persstently in the period we
studied, while sharp increase occurred in the south of the Yangtze Valley, and in northern
Xinjiang, northern Northeast China, and western Tibet , precipitation decreased from the
1960s to the 1970s, and had a relative recovery in the 1980s While climate in northern
China appeared to have a sgn of turning from dry to wet, and North China, Northeast
China Plain still have been at the stage of drying which began snce the mid 1960s On the
whole, the total declining trend of precipitationin China wascomparable with that of glob-
al in the analyzed period, but regional variation patterns were opposte from global that
precipitation increased obvioudy in the middle and high latitude regions, and decreased in
the tropical and semi-tropical regions

Key wor ds:climate change; precipitation; spatial pattern; temporal variations
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