39 1 Vol.39 No.1
2017 2 JOURNAL OF GLACIOLOGY AND GEOCRYOLOGY Feb. 2017

DOI: 10.7522/j. issn. 1000-0240. 2017. 0002

WANG Puyu LI Zhongqgin LI Huilin et al. Analysis of the relation between glacier volume change and area change in the Tianshan Mountains J .

Journal of Glaciology and Geocryology 2017 39(1): 9 -15. . J.
2017 39(1): 9-15.

1 12 1 3 1
(1. / 730000; 2.
730070; 3. 730070)
o 9
0.67 ~0.70.
. P343.6 A : 1000-0240( 2017) 01-0009-07
0
20 Farinotti
1-5
o o Li 7
B 8-10
V=B-+5. Vv S
B v
1 2016-08-08; : 20164209
: (41301069; 41641003)
(1983 -) 2012

. E-mail: wangpuyu@ lzb. ac. cn.



39

10
14
1
- Bahr =
AAR(
9 ( 1
P, P, Py=(1+
Py -1, (1 +Py)
( ) y
1
1 14 -15
1959 -2010 —14 883 mm
- 286 mm o
. ELA 90 m.
20 80 27 72 o
10 . 1 )
. 72 2008 7
P,:Pg: P . -8 162 mm 0
2003/2004 2004 /2005 494 mm
383 mm 7,
13
45°N
40° b
0 200 400 km B .
el [ 44 @ k)il
75 0° 35 %0° o5°F
1 9

Fig. 1

Map showing the terrain and the location of the nine monitored glaciers in the Tianshan Mountains
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Fig.2 Mass losses of the nine monitored glaciers in the Tianshan Mountains
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Analysis of the relation between glacier volume change and
area change in the Tianshan Mountains

WANG Puyu' LI Zhonggin' > LI Huilin' LI Kaiming® XU Chunhai'

( 1. State Key Laboratory of Cryospheric Sciences / Tianshan Glaciological Station Northwest Institute of Eco-¥nvironment and Resources
Chinese Academy of Sciences Lanzhou 730000 China; 2. College of Geography and Environment Sciences Northwest
Normal University Lanzhou 730070 China; 3. School of Architecture and Urban Planning
Lanzhou City University Lanzhou 730070 China)

Abstract: Glacier volume change has significant influence on sea level regional water resources eco-environ—
ment and social economy. However it is very difficult to carry out in-situ measurement. The main aim of this
study is to make quantitative investigation on the scaling relation between glacier volume change and area change
based on the ice volume estimation of nine glaciers in the Tianshan Mountains. Then the scaling relation
between glacier volume change and area change which is suited for current climate condition and response
process of glaciers is established by using statistical method in order to estimate glacier volume change from
glacier area change. It is found that there is a linear relation between glacier reserve change and glacier area
change with a determination coefficient between 0. 67 and 0. 70. The determination coefficient does not improve
much as adding samples of glaciers in the other mountain areas. The reason may be that on the one hand there
are errors in the glacier change monitoring and volume estimating on the other hand the sensitivity of glacier
change to climate change which depended on the glacier type size and their regional differentia is not the
same. Therefore in further study it is necessary to focus on not only glacier volume estimation but also on the
glacier type and its regional differentia.

Key words: glaciers in the Tianshan Mountains; glacier volume; scaling relation between glacier volume change

and area change; mechanism of glacier change



