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Fig 1 The dstrbutngmap of H ydran etric statbns i the E astern T janshan mountainous area
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Fig 2 The change processes of yearlymean air temperature
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Tabl 1  The decadel changes on the air tan perature at the representative stations during diferent period in the T ianshan mountais area
(C) (C)
(m) 1960s 1970s 1980s 199052000~ 2005 ( C) (m)  190s 1970s 1980s 199052000~ 2005 (C)
900 -0.50-0.55030 0.8 040 Q1 1900 -0.50-005005 025 Q70 0 02
1440 -0.45-0.50 005 0.35 038 -0 03 1280 0.15 -0 15-020090 110 028
900 -0.90-0.250.35 0 45 L5 QM 130 -035-050015 070 010 0 01
1400-035000 015 020 050 0 o4 1400 -0.35000-015020 050 - 001
620 -0.55-0.250.00 0.70 100 o m 2000 -005-015-11 130 150 017
1920 -0.40-0.85-0.15075 1 00 -0 03 1520 -03-030-025-03 070 -019
1400 -0.75-1.2 0.55 0.95 12 0 3
2.3 Q 05 , 14
7 Q 05 ; (2)
, Q 79, 33 mm /
; 80 (10 a), ,
, , Q 4~ Q 59
80 , Q59 14mm/( 10 a); (3) ,
1986 , )
1996 ,
Q18
Q 07
3 , ;
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1960 3.2
2 , 1960~ 1970
, 3 2 , )
3 ) 15% , 1980
1990
(1) 80 ;
, s 50 a
14 7 Q 38

Q 01
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Table 2 The changes on the precipiation at the sme representative statons in the T nshan M ountains during the period fran 1960s to 1990s

(rm) (mm)
(m) 1960 1970 1980 1990 (mm) (m) 1960 1970 1980 1990 (mm)
770 244. 3 245. 6 289. 7 256 3 269 5 1400 79. 1 103 4 123 1 123 3 106. 1
1440 510. 1 509. 8 572. 8 588 3 545 9 738 27. 8 37.2 39 1 38 4 339
900 330. 1 320. 6 290. 9 321 7 329 9 %0 47. 3 40. 1 519 45 9 459
320 89 8 87. 2 114. 5 105 2 99 1 2458. 9 275.0 265 4 248 2 298 7 272. 5
620 135. 0 118 6 166. 0 152 4 146 6 140 86.9 96. 9 114 2 136 1 1. 3
1920 483. 3 461. 3 463. 9 443 2 470 0 1056 66. 5 62. 2 88 2 95 9 74 0
443 202. 6 189. 2 204. 7 218 8 206 7 1280 103. 5 114 6 134 9 153 5 126. 3
654 1. 6 23,5 289.6 290 6 259 5 1009 50. 3 61. 0 74 8 75 0 673
794 2 163. 3 167. 3 190. 3 222 1 186 8 2000 155.6 157 1 185 7 221 8 178. 2
1520 556. 8 552. 8 610. 8 641 7 590 5 1478  110. 9 127 6 135 7 136 3 125. 0
1400 364. 0 3327 364. 7 383 4 369 2 1900 1151 106 5 110 3 153 1 119. 0
900 345 7 305.7 3229 3377 336 0 1104 581 71. 2 63 6 87 4 68 5
5a , (
1960~ 1980 \ 3505m) 1990 1%, 2000~ 2005
1980 , 5%, ( 1900 m)
, 1990 3%, 2000~ 2005
10% 1980 , 1990 51%,
. 1996~ 2005 ,
1000 ~ 2%% 10 a 4
. 1% ~ 60,
40 ~ 60%, 10 a (
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( 3 ;
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, 4.1
[ 10]
,
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- U &, 10%
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Fig 3 The percent of precipiation departure of the representative station

on the south sbpe of the T anshanm ountainous area n the past years
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Table 3 The correlation coefficients between precipitaton and tine series of the representative station i the T ianshan mountainous area
(m) r (m) r
770 Q4 738 Q 36
900 0 03 1 400 Q 45
1440 Q 35 1427 Q19
320 Q0 41 1 000 Q 09
620 0 41 2458 0 07
1 050 0 03 1340 Q59
443 0 24 1 056 0 38
900 0 03 1280 Q 43
654 Q0 79 1 099 Q0 41
1920 Q3 1104 Q 33
3539 Q 36 1909 Q 43
2 160 Q0 19 1985 Q0 34
1520 0 21 1900 Q 45
794 Q0 22 3505 Q0 18
4
Tabl 4 The decadal departure percent the runoff in the ssne mam rivers in the T ianshan m oun ainous area
(%) (% )
1960 1970 1980 1990 2000~ 2005 1960 1970 1980 1990 2000~ 2005
-05 -65 -75 25 18. 0 -165 -10.5 -175 270 370
05 -60 -7.0 1.0 13. 0 -75 -155 -200 315 230
-20 - 50 25 2.0 20 -45 -55 -130 120 18 0
-20 -70 -1.0 45 16. 0 -1720 -155 -15 190 300
Q0 - 95 65 13. 5 13. 0 -35 -60 -05 35 19.0
-0 -60 -75 60 20 -65 -80 -05 140 10
-45 -40 -10 135 -60 -60 -45 -25 130 130
-03 -45 35 30 - 10 05 -1000 -95 105 33.0
-223 10.0 10. 0 3.0 4.0 -80 -45 05 55 16 0
-05 -65 -75 25 18. 0 -165 -10.5 -175 270 370
4.2 g 200 [
(1) -
%
?é e 000 2005
’ ’ Vi h |
, 1980 ~2.00 |
11980 -3.00
, -4.00
(2) \
) Fig 4 Themass curve of mnoffm odulus wesidual of wpresen ative
1996 ) 1987 statibn on fhenorh and suth sbpe of he T anshan mountainous area
4) (3) 10a
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, 1996~ 2000 1% ~ 30%, 1996~ 2000
1960~ 1980 10 ~ 200 , 1991~ 1995 o ~ 200
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’ 1
, Q2~0Q 6C/(10 a),
5000 km* 90 21
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Characteristics and Trends of Changes on W ater Cycle Factors
n the T anshan M oun tainous A rea since 1960 s

1 2 ... 3 .1 1
LAN Yougchao, WU Sufen, ZHONG Y ngjun, HAN Png, ZHAO Qi
(1 Cold and Aaid Regions E nviroumenial and Engineering R esearch Instinute, ChineseA cademy of Sciences Lanzhou 730000 China
2 Xinjiung Bureau ofH ydrolagy and Water R esources Urum qi 830000 China; 3. X ingjiang Water C onserwancy and E lectricity School, China )

Abstract The T ianshan mountanous area have being one of the main contrbutng regons of the surface runoff n
Xnjang because the especl geography and high altiude G lobalwam ing brings an mportant mpact to the w ater
cycle factors such as air temperature, precpitation and runoff and so on in the area in the recent decades years

Characteristics and Trends of Changes on samew ater cycle faciors n the T ianshan m ountainous area snce 1960s are
analyzed based the observatbnal data of precpitatbn temperature and mnoff at 38 hydwm etric statbns in he
T anshan mountainous. The result ndicated the tanperature and precipitation in the area presents an ncreasng
trend snce the 19805 especially the rise extent of air tem perature is more obvious in the recent ten years ow ng to
he mpact of Gbbalwam ng ButAs for precipitation iis ncreasng extent n the south sbpe of the Tianshan
M ountains is larger than that n the norh sbpe and the hat on west part of the south slope is he largest in the re-
centdecade Inpacted by the temperature rising and the precipitation ncreasng the runoff fran the T ianshan
M ountainous area has been presenting he ncreasing trend and he runoff n them id and thewest parts of the south

sbpe n the recentdecade is the most obvious which average ncreasng extent is above 30 .

Key words gbbalwam ng water cyclg runoff fran mountainous area



