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1
Tablel Date information of hydrological and meteorological stations
/km? /m /E IN
1702 1 240 90°19° 46°44~
1326 1240 90°24~ 46°40°
(51186) 1218.2 90°22.8" 46°40.2°
1 | 1961 -2010
. 1.
2
¢ : 1987
; 11
45°00° ~47°19° N 87°00° ~91°50" E : 2
. 40 a
( ) N ( ) N : 13- 14
. 1960 — 2003
11.3 mm * (10a) ™
573 km . 15 50 a
37 882 km’
10 310 km’ 18 375 km’
811 km ® . 2183 m 3. 8%o
12.52 x10* m’ (
).
3659 m 1960 —2010 51 a
) 0.49 C - (10a) '
§ I ( ) 0.47 °C - (10a) '
’ 8 0.63 C « (10a) ™
1.16 km’ 7 ; ( 1.
14.8 mm * (10a) '
0.15 km. 38.9 mm * ( 10a) '
o 1) 49.5 mm -+ ( 10a) '
( 2) 15
; 2) 48 a
0.49 C + ( 10a) '
o 10.0 mm -« ( 10a) ™
11 3
5-6
,
4.32 mm °

. (10a)
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1

Fig.1 Annual variation of temperatures in Qinghe station

2

Fig.2 Annual variations of precipitations in Qinghe station
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2
Table 2 Seasonal distribution of runoff in typical hydrological stations in the Ulungur River watershed
/ / / /
(3-5 ) /% (6-8 ) /% (9-11 )/% (12-2 )/% (5-8 ) /% % %
28.4 57.6 10.5 3.5 80.3 32,5 6 0.9
40.0 44.5 11.4 4.1 76.5 32.0 5 1.1
23.5 54.7 19.0 2.8 70.4 234 6 0.5
6 5
3.2
c,
3)
17 6 —7
7 -8
3 1960 —-2010
Fig.3 Decadal mean monthly runoff changes in Da Qinghe 2009 4 12 249 d
hydrological station during 1960 —2010 1978
4
4.1
4 1960 -2010 N
Fig.4 Decadal mean monthly runoff changes in Xiao Qinghe
hydrological station during 1960 —2010 4
3%( 2). 1961 — 2010
3 Al
1961 - 6
2010 5
( 3. 4). 1990 1960 — 1980 6
3
Table 3 Characteristic values of annual runoff in different stations in the Altay region
C, 0.25 0.33 0.33 0.43 0.50 0.43
/ 2.42 3.10 3.56 4.32 5.74 4.6
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Table 4 Monthly variation of precipitation temperature and runoff in the Ulungur River watershed
1 2 3 4 5 6 7 8 9 10 11 12
1% 5.1 3.5 4.9 6.5 8.7 1.5 15.8 10.1 8.9 7.5 10.6 6.9
/C -22.3  -18.2 -7.1 5.1 12.6 17.7 19.2 17.1 11.1 2.9 -9.5 -19.6
1% 1.1 0.9 0.9 4.6 22.9 32.4 15.9 9.3 5.3 3.3 1.9 1.5
1% 1.3 1.1 1.5 6.5 32.0 26.6 10.8 7.1 5.0 3.9 2.5 1.7
(%)
Table 5 Monthly variations of runoffs in the Ulungur River watershed( %)
1 2 3 4 5 6 7 8 9 10 11 12
1961 - 1970 0.7 0.5 1.0 3.6 22.5 33.0 17.5 10.3 5.0 2.9 1.7 1.3
1971 - 1980 1.0 0.7 1.0 4.4 22.1 37.1 15.7 7.4 4.2 2.9 2.0 1.5
1981 - 1990 0.9 0.7 0.9 3.4 20.9 31.7 19.5 9.8 5.0 3.2 2.0 2.0
1991 -2000 1.0 0.8 1.0 5.2 23.8 26.6 17.0 10.3 6.9 4.0 2.1 1.3
2001 -2010 1.4 0.8 1.0 5.9 28.9 32.8 10.6 7.5 4.9 3.1 1.8 1.3
1961 - 1970 1.3 1.3 1.8 4.8 30.0 21.7 11.5 7.9 5.3 4.0 2.6 1.8
1971 - 1980 1.4 1.4 1.8 5.5 31.0 30.1 10.0 6.4 4.6 3.7 2.3 1.8
1981 - 1990 1.2 0.8 1.3 4.6 31.4 29.7 13.0 6.7 4.2 3.3 2.5 1.3
1991 -2000 1.6 1.2 1.6 6.6 34.6 20.3 11.0 8.5 6.1 4.1 2.8 1.6
2001 -2010 1.2 0.8 1.6 7.8 37.7 26.2 7.1 5.6 4.4 3.6 2.4 1.6
6 N N
Table 6 Decadal changes in annual mean temperatures annual precipitations winter precipitations and
annual runoff in the Ulungur River watershed
/IC /mm /mm /10 m’ /10° m®
1961 - 1970 -0.1 159.6 23.4 4.18 2.27
1971 - 1980 0.0 143.9 21.7 4.07 2.19
1981 - 1990 0.8 171.0 19.2 4.40 2.39
1991 -2000 1.5 196.0 25.4 5.22 2.46
2001 -2010 1.6 195.0 41.4 3.88 2.52
20 90 6.
1960 - 1980 5
5
90 5
1990
4 1960 - (1) 50 N
1980
(12)
5. (2) 4 -5 6 -8
4.2
1990 (3)
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Impacts of climate change on hydrological processes in the
Ulungur River watershed Altay Mountains

Nuerlan Hazaiz' ~ SHEN Yongping®  Mahat Mulatibiek'
( 1. Altay Hydrology and Water Resources Reconnaissance Bureau Altay 836500 Xinjiang China; 2. Cold and Arid
Regions Environmental and Engineering Research Institute Chinese Academy of Sciences Lanzhou 730000 China)

Abstract: The changes in temperatures and precipitation in Northwest China have aroused widespread concern in
society. The Ulungur River basin located in the southeastern of Altay region and originated in the southeast
slope of Altay Mountains the seasonal snow cover and summer rainfall is the main supply water source. Based
on the analysis of the hydrological and meteorological data in the past 50 years the results showed that the tem—
peratures and precipitation is increasing fluctuated and the extent of rise is higher than that of North Xinjiang.

The runoff is increasing in April to May and decreasing in June to August which indicating that there is an ear—
ly trend in snow melting. The runoff affected significantly by temperature indicating that the runoff is more sensi—
tive to temperature. The temperatures rise and the precipitation increases in winter resulted in the snowmelt floods
and the peak flow increasing and the destructive increased.

Key words: Change process of runoff; climate change; Ulungur River; Altay Mountains



