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Fig.1 Geographical location of the study area
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Tab.2 Change of different-sized glaciers
o, 6 0.3
A i 1% s e % km’ o 1956 - 2003 372
<0.1 1.02 3.04 29.39 0.0410 1.39 19.16 400 903 m 349 888 m
0.1~0.5 10.43  31.08 23.55 0.9479 32.06 14.20 51 015 mo. ()
0.5~1 10.73  31.97 17.92 0.9848 33.31 9.82
1~5  10.39  30.96 10.73 0.9430 31.90 4.91 s
>5 0.99 2.95 8.31 0.0395 1.34 3.49 V' =10.045"7 (3)
33.56 100 15.43 2.9562 100 5.16 WV (km'); S (km?) .
47 a 2.97
U, ° km® . 0.1 km®
2 +48.2 m +0. 005 ~19.16% 5
ke 5 km’ ~3.49%
3 0.1~0.5km’ 0.5~1km® 1 ~5 km’
- 14. 20% - 9. 82%
31 ~4.91% . :
372 3.2
1956 — 2003 217. 54 km’ (2003 ) (1956
183.98 km’ 33.56 km? ~15.42% ) (3
0.71 km’ 12.9% 47 a
0.09 km*> 6 0.1~0.3 -15.43% 3
km’ o °
5 : D <0.1 km?; 44.35%
20.1~0.5km*>; ® 0.5 ~1 km’; @ 1~5 km’; -14.38% -
® >5 km’. 2 0.1 km? 42.74% -13.76% 3
-29.39%; 5 km® 0 N
-8.31%; 0.1~ N 0 3
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Tab.3 Distribution and change of the glaciers in the distributaries of the Beidahe River Basin in 1956 and 2003

1956 / 2003 / /% 1956  /km* 2003  /km? /% 1956  /km® 2003 /km® 1%

5Y431 159 159 0 24.28 20.94 -13.76 2.97 2.43 -18.18

5Y432 165 162 -1.82 123.65 105. 87 -14.38 26.7 21.65 -18.91

5Y433 48 45 -6.25 69.61 57.17 -15.43 12.29 9.42 -23.34

372 366 -1.61 217.54 183.98 -15.42 41.96 33.51 -20.15
3.3 6~8 2

(12) (15)
2 (13 -14)
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Fig.3 Variation of annual precipitation and mean temperature at 5 meteorological stations at upper reaches of the
Beidahe River Basin in summer ( from June to August) during the period of 1956 —2005
4
Tab.4 Compared results of the change of glaciers in west China in recent decades
Tkm? 1%
1950/1970 -2003 335 -32.41 -29.60 7
1956 2003 165 ~16.22 ~25.71 (18)
1956 —2003 372 ~32.45 ~15.42
1962 - 1992 155 -6.65 -13.8 (19)
1963 -2000 70 -6.84 -12.5 (20)
3.4 50 a 0.34 C/10 a
1.7 C. 1.1 mm/a
(GIS) 50 a 55 mm™ .
(7 18-20)
o 9 035
( 4. 9 225 km**’ 1.02 km’
1960
—-2005 46 a 2.98 C/10 a ( )
46 a 1.37 C. 2
6.571 mm/10 a 46 a 30 mm?", ( ) 0.27 °C /10 a
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RS-based Monitoring of Glacier Change in the Beidahe River Basin
in the Qilian Mountains
YAN Dong-hai' LI Zhong—in'>  GAO Wenyu'  WANG Puu®  DONG Zhi-=ven’
(1. College of Geography and Environment Sciences Northwest Normal University Lanzhou 730070 China;
2. State Key Laboratory of Cryospheric Sciences Cold and Arid Regions Environment and Engineering Research Institute
Chinese Academy of Sciences Lanzhou 730000 China)

Abstract:  In this paper the change of glaciers in the Beidahe River Basin in the Qilian Mountains in recent 47

years was studied using the topographic map in 1956 and the ASTER image data in 2003 so as to ascertain the gla—
cial boundaries in these two years under the support of RS and GIS means. The results show that area of the 372
glaciers in the basin was reduced by 33.56 km’ in recent 47 years 0.09 km’ per glacier in average the change
rate was —15.42% and the total shrinkage of the glacier terminals was 51 015 m. The analyzed results revealed
that the melting of small glaciers was faster than that of large ones. After comparing and analyzing the data of aver—
age annual temperature and summer temperature as well as annual precipitation it was considered that the signifi—
cant temperature increase was the main cause resulting in the rapid shrinkage of glaciers in the Beidahe River Ba-
sin. After carrying out a comparative study on glacier shrinkage in west China it was found that the glacial melting
rate in the Beidahe River Basin was higher than that in north Xinjiang but lower than that in the Heihe River Basin
and other distributary basins. It was conferred preliminarily that the shrinkage of glaciers might be jointly caused by
climate change and the factors of glaciers themselves.
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