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1
Fig. 1 Location of the study area
,
8
9 1960—2010 o
( 1o 1.2
1 9-11
Table 1  Utilized Landsat scenes for the study
1.8 o
Google earth
1990 1990 - 11 - 15 ™ 145/35 5 o 1
o <0.01 km
1991 =10 -17/1990 — 11 - 15 ™ 145/36 "
- Bolch
1989 — 10 - 09 ™ 147/35 s
1990 - 06 -29 ™ 148 /35
1999 — 12 ~18/1999 — 10 31
2000 ETM + /TM/ETM + 145/35
/2001 —02 - 06 °
1999 —09 -29/2001 — 10 - 20 ETM + 145/36 o
1999 — 07 — 18 /2000 — 05 — 09 ETM+/TM  146/35 1.3
1998 =09 —07/1998 — 10 —09
™ 148/35
/1998 — 11 - 10
2000 - 10 - 31 ETM + 147/35
2011 - 11 -09/2011 -08 -05 °
2010 ™ 145 /35 s
/2009 —08 - 15 o
2011 -08 —05/2011 =11 -09
™ 145/36 Landsat
/2010 - 12 - 08 13 16 -17
2011 -09 -13 ™ 146 /35 °
2009 - 08 —13/2011 —08 —03 ™ 147 /35 2004 5 Google earth 14
2010 —08 - 23 ™ 148/35 ( 9.5 m) Landsat TM
2002 2002 -07 - 03 ETM + 145 /36 +2.2% .
2004 2004 -09 - 19 ETM + 145 /36
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+2.6 % .
o Shangguan Donghui ' o
£2.4 % .
2
2 Table 2 The retreat area of the different period
2.1 1976—1990  1990—2000  2000—2010
2011 6 286 km’ 1 - - -3.1
. 2. - - -16.1
2.3 9 28 9% 3. -29 -146.6 -0.7
R 4. -1.2 -49.6 -12.9
40 5. -13.9 -209.2 -63.9
4.1 % . 6. - - 1.6
1990—2000 7. -2.7 -2.17 -5.9
1976—1990 2000—2010 8. -267 -10.8 -28.7
2) o -313.8 -418.9 -112.1
. 33 -12.3 -16.8 -1.2
3) - km?; % -
3
Table 3 Comparison of different results about typical glaciers
/km?
1991—2001 +0.05 3
Landsat TM/ETM +
1990—1999 -0.32
1991—2001 -0.05 3
Landsat TM/ETM +
1990—1999 -0.05
1989—2001 -0.29 3
5Y641F0085 Landsat TM/ETM +
1990—1999 -0.28
1991—2001 -0.29 3
Landsat TM/ETM +
1990—1999 -0.62
1989—2001 -0.03 3
5Y641F0070 Landsat TM/ETM +
1990—1999 -0.41
1989—2001 -0.67 3
5Y641G0038 Landsat TM/ETM +
1990—1999 -0.12
1991—2001 +0.02 3
Landsat TM/ETM +
1990—1999 +0.33
1991—2001 -3.51 Shangguan Donghui '8
Landsat TM/ETM +
1990—2000 -6.9
1991—2001 +6.1 Shangguan Donghui '®
Landsat TM/ETM +
1990—2000 +4.6
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2 (1976—2010 )
Fig.2  The retreat area ratio of different mountain glaciers( 1976—2010 a)
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19 Fig.3 Map showing advanced Zhongfeng and Chongce Glacier
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Table 4 The change of representative glacial lake /km?
8 19-23 26 1990 2000 2010 2000—1990  2010—2000
73 1. 235.86 244.58 246.88 8.72 2.30
2. 109.22 109.92 134.77 0.70 24.85
16 629 km> 1990— 3. 99.44 99.44 104.16 0.00 4.72
2010 17. 8% 1990 4. 89.61 89.61 89.61 0.00 0.00
2000 7 27 km?. 5. 23.08 23.08 30.07 0.00 6.99
628.86 680.16 741.02 51.30 60. 86

1990—2000
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( 3.4). 50 a 6.14 mm/(10 a) 5.3 mm/( 10 a)
0.31 °C/( 10 a) 13.2 % 19.7 % 3.4
. 1985 P
0.6 °C/( 10 a) >0. 05,
2000—2010 -0.7
°C /(10 a) 3091 m o
o .
25 o
0.18 °C/(10 a) . -0.4 0.32 C/(10
°C/(10 a) . -0.16 C /(10 a) P
-0.11 C/( 10 a) 20 (1951—2005 ) 0.3
°C /(10 a) 11.6 mm/( 10 a) ** .
o 0.33 °C/((10 a) \9.5 mm/
(10 a) * 0.15 °C /(10 a) ,9.09 mm/( 10
o a) 0.79 °C /(10 a) .18. 84 mm/( 10
50 =, a) . 9

3

0.31 C/ (10 a) .

Fig.3 Variations of annual mean temperature and participation from 1960 to 2010
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4 (1960—2010 )

Fig.4 Variations of summer mean temperature and participation from 1960 to 2010
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Variation of Western Kunlun Mountain Glaciers Monitored
by Remote Sensing during 1976—2010

LI Chengxiu YANG Taibao TIAN Hongzhen

( College of Earth and Environmental Sciences Institution of Glaciers and Ecology Lanzhou 730000 China)

Abstract: The water released from Kunlun Mountain glaciers is the major source of stream flow to the Tarim Basin
and nearly 6.3 milion people live in the oasis of Tarim Basin rely on the glacier runoff. Reliable information about
current and future glaciation and runoff is crucial for the best use of melt water. Using Landsat images of Western
Kunlun Mountain in 1990 2000 and 2010 together with the China glacier inventory in 1976. We present an analy—
sis of meteorological data and glacial area change for these three periods. Results show that 1) from 1976 to 2010

glaciers reduced by 4. 1% and glacial lakes expanded by 17.8% . The change of glaciers area were inversely corre—
lated with glacier lake area. For the glacier runoff was the main contributor for the lake. 2) Increase in temperature
over the study period is the key factors causing retreat. Some stations shows lower increasing trend in summer tem—
perature from 1990—2010 which is consistent with the lower glacier retreat ratio. The time of Glacier change re—
sponse to increasing temperature lag nearly 10 —20 years. So we speculate that Western Kunlun Mountain glaciers
suffer slight retreat or keep stable in the future. 3) Surge glaciers may occur in the eastern part of study area and
some glaciers remain stable in the middle of study area. It shows that many factors were influenced glacier change

in Western Kunlun Mountain including topographic factors microclimate glacier size and so on.

Key words: glacier change; remote sensing monitoring; Western Kunlun Mountain; surge glacier



