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Fig. 1 Location of the study area
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1
Table 1  Basic situation of hydrologic and meteorological stations in the mountainous region of the main stream of Shulehe river basin
E N /m /mm /C
N 98°25° 38948~ 3 367 322.6 -2.55 1956
97°16° 39°04° 3030 121.6 1 954
N . 96°51° 39°49° 2 080 93.4 5.40 1 946
1960—2010 o SRR S
y = 0.034x + 4. 4582 y = 0.0403x - 3. 6156
° R? = 0.5666 R* = 0.6024
8. 00
»Man = Kendall " é &% W
© 400
'
3 P 2. 00
000
-2.00 W
-4.00
3.1
-6. 00
s s &4 0 b S e s id
w w o &~ = e~ w© © [=2] [=2] [=2] [=] (=] —
222 2 2 2 2 2 2 2 2 8 K
( 2
0.40 °C/(10 a) 0.34 C/(10 2
a) 111 Fig.2 Variation processes of annual mean temperature in the mountain
region of the main stream of the Shulehe River basin
° 2
Table 2 Interdecadal variation of the seasonal and annual mean
temperature at the Tuole station
0.93 C/( 10 a) 0.39 C/
(10 a); 0.43 C/(10 1960 /C -1.84 9.02 -3.54 -16.98 -3.23
a) 0.42°C/(10 a) o /C -0.56 -0.75 -0.71 -1.22 -0.59
1990 1970 /C -1.70 9.14 -3.22 -16.42 -3.07
; 1990 /1C -0.42 -0.63 -0.39 -0.66 -0.43
° 0°C 1980 /C -1.88 9.05 -2.58 -15.41 -2.74
/C -0.60 -0.72 -0.65 -0.35 -0.10
° N 1990 /C -0.84 9.79 -2.44 -14.84 -2.41
/°C 0.44 0.02 0.39 0.92 0.23
° 2000 /C 0.13  11.28 -1.50 -12.75 -1.36
/C 1.15 1.51 1.33 3.01 1.28
/C -1.28 9.77 -2.83 -15.76 -2.64
o 2
3.2
1960 2000
1960 2000 ( 3)
1990 .
1990 o

N 0. 858 mm
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Fig.3  Annual variation processes of precipitation in the mountain

region of main stream of the Shulehe River basin
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Table 4  Interdecadal variation of precipitation in mountain region of main stream of the Shulehe River basin.
1960 1970 1980 1990 2000
/mm 290.2 283.4 312.0 288.1 298.4 286.7
1% 1.22 -1.15 8.82 0.49 4.19
/mm 100. 5 131 132.1 113 139.4 120. 4
1% -16.53 8.80 9.72 -6.15 15.8
/mm 83.1 99.9 101.4 88.7 101.1 93.4
1% -11.0 6.96 8.57 -5.03 8.24
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Fig.4 Annual variation processes of precipitation in the mountain

region of Shulehe River basin
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Variation of Water Cycle Factors in the Western Qilian Mountain

Area under Climate Warming

—Taking the Mountain Watershed of the Main Stream of Shule River Basin for Example

LAN Yongchao' > HU Xinglin' > DIN Hongwei' * LA Chengfang® SONG Jie’
(1. Key Laboratory of Ecohydrology in Inland River Basin CAS Lanzhou 730000 China;
2. Cold and Arid Regions Environmental and Engineering Research Institute CAS Lanzhou 730000 China;
3. Hydrology and Water Resources Bureaw of Gansu Province Lanzhou 730000 China; 4. Institute of Hydrogeology and Engineering
Geology Prospecting of Gansu Provincial Bureau of Geology and Mineral Exploration and Development Zhangye 734000 China;
5. Hydrology and Water Resources Bureau of the Upper Yellow River Headwater of the Yellow River Conservancy Committee Lanzhou 730030 China)

Abstract: The change characteristics and variation trend of some main water cycle factors as air temperature pre—
cipitation and runoff in the upper Shulehe River basin located in the western Qilian mountain area under climate
warming are analyzed based the observational data at Tuole weather station Changmabu hydrological station and
Yuerhong precipitation stations in this paper. The results show that the climate in study area has become more and
more wet and warm in the past 50years because of the influence of global warming. The mean temperature of year
and every season seasonal all have been presenting a rising and increasing trend in the area. The precipitation of
year and every season except summer also all have been presenting an increasing trend in the area as a whole and
the annual fluctuation of precipitation variation is quite obvious especially for the precipitation during flood season.

The mountain runoff of the Shulehe River basin also has been presenting an increasing trend because the precipitati-
on in the zones which elevation are below 3 000 m and Ice and snow melt—unoff in the high elevation zones above
3 000 m all obviously increase. The reason of summer runoff increase mainly is the increase of snow and ice melt

water supply from the zones above 3 000 m because the summer precipitation did not increase.

Key word: the Qilian mountain area; the Shulehe River basin; climate change mountain runoff



