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Fig. 1  Map showing the location of the Sawuer Mountain
1
Table 1  Information of the glaciers in the Sawuer Mountain quoted from “Chinese Glacier Inventory”
/km? /km /m /m /km®
5A259B001 1.11 1.3 3 240 3370 0.04
5A259B002 1.18 1.5 3100 3370 0.04
5A259B003 1.55 1.9 3120 3370 0.06
5A259B004 0.76 1.1 3 100 3370 0.02
5A259B005 0.28 0.7 3220 3370 0.005
5A259B006 0.30 0.7 3180 3370 0. 006
5A259B007 0.04 0.3 3320 3370 0.0003
5A259B008 0.37 0.7 3330 3370 0.008
5A259B009 1.59 2.4 3030 3320 0.07
5A259C€001 4.27 3.7 3 090 3310 0.28
5A259C€002 0.83 1.5 3260 3310 0.03
5A259C003 0.31 0.8 3 550 3310 0. 006
5A259C004" 0.70 2.8 3 070 3410 0.03
5Y754B001 0.09 0.4 3 500 3 380 0.001
5Y754B002 0.06 0.3 3 650 3 380 0. 0006
5Y754B003 0.23 0.5 3 660 3380 0.004
5Y754B004 0.09 0.3 3725 3380 0.001
5Y754C001 1.49 1.8 3237 3 380 0.07
5Y754C002 0.31 0.6 3720 3380 0.006
5Y754C003 0.38 0.7 3270 3380 0.008
5Y754C004 0.90 0.9 3510 3 380 0.04
1.81 km? 0.70 km?
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Table 2 Remote sensing images in the Sawuer Mountain used in this study
ID /m
LM21560271977246 1977 MSS 80 156 /027
LT51450271998245 1998 ™ 30 1457027
LE71450272002200SGS00 2002 ETM + 30 1457027
L.T51450272006251 2006 ™ 30 1457027
LC81450272013158 2013 ETM + 30 145/027
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Muz Taw Glacier sounded by GPR in 2013: the sounding routes (a) and C1 — C2 sounding image ( b)



1144

37

UTM WGS84

2.2.1

GIS

2.2.2
ArcGIS 10
20 60

2.2.3

(30 m x30 m)

Hall. Silvreio

13-15 .

10 u, = 2/\2 X

+30 m
+0.002 km?.

3

3.1

( 3) 1959 - 2013
17.69 km® 10. 13 km’ 7.56 km’
42.74% 0.14 km’
0.78% < a'.
. . 1977 MSS
ArcGIS 10 15.68 km’ 1959 2.01 km?*. 1998
13.79 km® 2002
13. 13 km’. 1959 - 1977
0.60% *a”' 1977 — 1998
Kriging ~ 0.55% +a”' 1998 —2002
0.96% *+ a” 2002 - 2013
1.90% «a".
1959 - 2013

[ 15.09 km? 9. 42 km?

2.3

: Landsa

0.5

85°2:

37.57%; 1959 8 2013
1 2.60 km’ 0.71 km®
t 72.69%
2 . SRTM -DEM

474N

4772t

4' 85°27’ 85°36' 85°39'E

{476 N

a7y

20134

0 1.5 3.0km
—_—)

Fig.3

1 1 1 1
85727’ 85°30’ 8533’ 8536’

3 1959 -2013
Shrinkage of glaciers in the Sawuer Mountain from 1959 to 2013



5 : 1959 -2013 1145

(3 493 m) . 1977
(3 160 m) 333 m 2 3.97 km® 1998 3.47 km’ 2006
3.19 km® 2013 3. 15 km®
1977 -2013 37 a
0.82 km® 20.65%.
1959 2013,
0.33 km’ 2006+ 1998 1977
1.68 km’ 1977 -2013 37 a
) 269.19 m 7.28 m. 1977 -
3.2 1998 62.2 m 2.83 m;
( 3) 1998 —2006 74.07 m
1959 -2013 8.23 m; 2006 —2013 132.92 m
16.62 m.
) 2013
1959 - 1977 6
ArcGIS
1959
) GPR
1977 . 1998 . 2006 . Kriging ( 4)
2013 109.55 ~124.29 m
1959
) 1959
3.3 Kriging
3
Table 3 Change of some glacier lengths in the Sawuer M ountain
1959  /km 1977  /km 1998  /km 2002  /km 2013 /km
5A259B0001 1.13 0.91 0.81 0.73 0.67
5A259B0002 2.69 2.52 2.48 2.40 2.27
5A259B0003 2.39 0.78 0.64 0.62 0.60
5A259B0004 2.32 2.16 2.11 2.07 2.02
5A259C0002 1.88 1.45 1.23 1.16 1.11
5A259C0003 0.60 0.49 0.37 0.31 0.29
5A259C0004 2.88 2.50 2.33 2.31 2.27
5A259C0005 2.70 2.49 2.38 2.36 2.22
5Y754B0001 0.43 0 0 0 0
5Y754B0002 0.30 0 0 0 0
5Y754B0003 1.00 0 0 0 0
5Y754B0004 0.82 0.70 0 0 0
5Y754C0001 1.78 1.72 1.48 1.46 1.43
5Y754C0002 0.24 0 0 0 0
5Y754C0003 0.89 0 0 0 0
5Y754C0004 0.87 0 0 0 0
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Table 4  Shrinkage of some typical mountain glaciers
/km? (% »a™')
-24.29 -0.67 . ETM 1972 -2007 21
-55.00 -0.36 « ETM 1970 - 2006 22
- -0.22 - 1960 -2010 23
-21.70 -0.49 ™ 1966 —-2000 24
-14.91 -0.05 ™ 1969 -2000 25
-7.12 -0.26 MSS. TM. ASTER 1976 -2003 26
-7.56 -0.78 . ETM 1959 -2013
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Variation of glaciers in the Sawuer Mountain within Chinese
territory during 1959 -2013

HUAI Baojuan' > LI Zhongqin' =~ WANG Feiteng'  WANG Puyu'

( 1. State Key Laboratory of Cryosphere Sciences Cold and Arid Regions Environment and Engineering Research Institute /Tianshan Glaciological
Station Chinese Academy of Sciences Lanzhou 730000 China; 2. University of Chinese Academy of Sciences Beijing 100049 China)

Abstract: As the number of glaciers in the Sawuer Mountain ( Muz Taw Mountain range) was small glaciers
located at the north and south slopes were divided into the Altai Mountains and the Tianshan Mountains by
“Glacier Inventory of China” respectively. Therefore it is difficult to study the glacier change information
should be given special consideration. In this study topographic maps Landsat images digital elevation model
and ground penetrating radar ( GPR) data were used to study the glacier variation. Through visual interpretation
and interpolation method glacierized area and glacier length changes were extracted and the Muz Taw Glacier
thickness distribution was also obtained. The results show that: (1) during 1959 —2013 glaciers had retreated
evidently glacierized area had shrunk from 17.69 km” to 10.13 km® with a retreating rate of 42.74% and an
annual retreating rate of 0. 14 km® * a~'approximately; (2) the retreating rate was 37.57% on north slopes and
72.69% on the south slopes depending on slope aspect and glacierized area; (3) based on the GPR data it is
found that the Muz Taw Glacier volume had decreased by 44. 6% as compared with the estimated glacier volume
from the topographic map in 1959.

Key words: GPR data; Landsat images; area change; shrinkage; Muz Taw Glacier; Sawuer Mountain



