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Table 1 Decadal temperature rises at the headwaters of Tarim River originating

from the south slopes of the Tianshan Mountains

EAR #G—5 H6—8 ) Hoo—11 ) Z(12 AEZE2 D TEFE 3
AT, (1970 4%/ C 0.1 0.2 0.8 0.3 0.5
A T,(1980 4%/ C —0.8 0.4 0.1 0 0.2
A 7501990 4%/ C —0.3 0.5 1.0 0.6 0.7
A 7,(2000 448/ C 0.6 0.9 1.8 1.0 1.6
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Fig.1 Variations of annual temperatures at Aheji

and Bayinbuluke stations on the south

slopes of Tianshan Mountains
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Fig.3 The precipitation isolines in the Tarim River originating from the south slopes of the Tianshan Mountains
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Table 2 The changes of glacierized areas at the headw aters of Tarim River originating

from the south slopes of the Tianshan Mountains from 1960 to 2000

KFR S/ km? o % AS/ km? AS/ S/ %
] 7 7530 B 2411. 56 (4918. 26) 0.140 135. 05(275. 42) 5.60
Horp FEIG R 5 i 947.01(3195. 41) 0.140 53.03(178.94) 5.60
AT 724. 72(983. 02) 0.140 40. 58(55. 05) 5.60
FF 8] 474,98 0.150 28. 50 6.00
Horpr T #RIH] 444. 53 0.150 24. 89 6.00
KA 23. 80 0.150 1.33 6.00
it 4670. 40 263. 45(403. 82) 5.64
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Table 3 Annual runoffs in the main rivers on the south slopes of Tianshan

Mountains averaged over different duration

. ESEEVRTAT) FeATFmT ==l FF#H] K
5[
EEEA Vb A2 Sk G 2Lk Kl sk K U

W, (1956—1986 4£)/ 10% m? 45.70 25.6 7.05 32.94 2.53
W, (1987—2000 4£)/ 108 m? 52. 60 30. 01 8.36 36. 96 3.56

(W= W/ Wi/ % 15. 10 17.20 18. 60 12.20 40.70
W3 (1956—1979 4£)/ 108 m3 44.97 26. 07 7.07 33.79 2. 64
W4 (1956—2000 ££)/ 108 m3 47.83 26. 98 7. 46 34.18 2.85

(W= W3/ W3/ % 6. 40 3.50 5.50 1.20 8. 00
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Table 4 The upperstream surface runoff and

interzone inflow of the two tributaries

of Aksu River(10° m*)
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Fig.9 Accumulative areas of different grades of glaciers

changing with grade area in the headwaters of the main

rivers on the south slopes of Tianshan Mountains
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Table 5 Estimated temperatures of glacierized areas of the main headwaters on the south slopes of Tainshan Mountains

N 1980 £ H F HEEL [ 2000 FEH F N 1980 E K % HESLIK 2000 4F H &=
ST i ) . ) = TR A . . . o
VK X g g/ C VK X g g/ °C VKN IX &g C VKN X g, C
JEE 3G R 5 YA —0.21 0.21 Vi3] 2.61 3.03 (3.5
G 23 0. 30 0.72(2.5) FEIKIE 2.61 3.03
oAt —0.45 —0.03
6 3

Table 6 Glacial ablation parameters for the main rivers on the south slops of Tainshan Mountains in the 1980 s and in 2000

1980 AR VK178 fil 2 %

2000 £E VK142

IR So @ W B K1k So ao Wo B VKK
/ km? / mm /km3 /108 m? /% /km?2 / mm / km3 /108 m?3 /%
JEFHE 0 3195, 41 801 2.560 45. 40 56.4 3016. 47 907 2.736 52.6 52.0
FEAFT 983.02 745 0.732 26. 50 27.6 927.97 846 0. 785 30. 06 26. 1
& 243 431. 05 907 0.391 7.19 54.4 406. 90 1047 0. 426 8. 36 51.0
VR3] 44. 53 1687 0. 750 33.80 22.1 419. 64 1857 0.779 36. 96 21. 1
HK A 23.80 1687 0. 040 2. 64 15.2 22.47 1857 0. 042 3.56 11.8
JIRLAKAZ TG B AR VK1 BB 48 M ARG B2 AN, UK )RR AR 33 W) e o 1R L 32 2 ek /b

EUFE 3hr ST 22 /)N,
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VKINARFIRE D a (mm), 3% F 38 A UK )1 b AR =2 1
AR, PLEOZ A R OK ) A A S0 Gem®),
FURT DASRASER 1 AR BN TS AE UK 1 AR AR & s
(m®). FEESIRASAL, ATLASEE 4R 1980 4 A K4S,
M B 2= R o 26, HE S0 AE T ) i R B
Ap CO), SR JER B VK kK

Wi = aiSi/ 1000000 (D
ai = 1.33(9.66+ ti. + Ar)*% ©))
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T AR BRIAT IR Rk 20 AN K, | T % /oK )1 2 T R R

Z.

R S PES ) JEE B s ST AE 1994 —1995 4R Al
1997—1998 4F HBL £ /K AR, i A2 3 B 4 K
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5 mB A Ramd R FHEm AL, B
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Fig.10 Variations of water volumes of Aksu River

and its upper stream (Kumarik River)
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compared with their 3-year moving average
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Impact of Climate Change on Surface Runoff of Tarim River Originating
from the South Slopes of the Tianshan Mountains

GAO Qian—zhaol,

WANG Run”’,

Ernst GIESE’

(1.Cold and Arid Regions Environmental and Engineering Research Institute, Chinese Academy of Sciences, Lanzhou Gansu 730000,

China; 2.Nanjing Institute of Geograp hy and Limnology, Chinese Academy of Sciences, Nanjing Jiangsu 210024, China ;
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Abstract : At present, the main water resources of
Tarim River come from two source rivers on the
south slopes of the Tianshan Mountains. Aksu
River and Kaidu River-Kongque River were select-
ed as the study regions in the paper. Based on dur-
ative rising tendency of temperature and fluctuant
increasing tendency of precipitation in the interme-
diate areas from 1956 to 2003, it is found that the
temperature was climbing intensively from 1995 to
2003 with a temperature increasing rate higher
than 3 times as compared with the average over the
48 years, and the precipitation has also continually
increased since 1986. The average annual precipita-
tion during the 1990 s was 18% more than that
during the 1980 s, even reaching 21. 4% at the
western Tianshan Mountains. Moreover, a wet is-
land expanding to the Tarim basin can be seem in
the isoline maps of annual precipitation from 1986
to 2000. The annual mountainous runoff can be
thought as the process of climate change in the in-

termediate and high mountainous zones syntheti-

cally in the case of less meteorological data in the
high mountains. The surface runoff from the head-
waters of Tarim River originating from the south
slopes of the Tianshan Mountains was continually
increasing during 1986 ~ 2003. In the Kumarik
River, a river mainly supplied by glacier meltw ater
(about 70%), the annual runoff has increased dis-
tinctly since 1994. In the Kaidu River, a river
mainly supplied by precipitation (about 80%), a
high water period in the instrumental observation
records took place during 1986—2002, as a result,
the water level of Bosten Lake rapidly rose after
1986 and reached the highest in the record since
1958. The changing tendencies of annual runoff in
the two rivers are basically similar. However, the
climate changes have a local difference between the
western section and the eastern section, with a dis-
agreement in the high water and low water peri-
ods. In addition, the range and rate of annual run-
off increasing are similar in the temperature rising

process in the last 16 years.

Key words : climate change ; temperature and precipitation ; variations of glacier meltwater and runoff ;

south slopes of Tianshan M ountains ; Tarim River



