
Accepted Manuscript

Long-term change in ice velocity of Urumqi Glacier No. 1, Tian
Shan, China

Puyu Wang, Zhongqin Li, Ping Zhou, Huilin Li, Guobin Yu,
Chunhai Xu, Lin Wang

PII: S0165-232X(17)30047-2
DOI: doi:10.1016/j.coldregions.2017.10.008
Reference: COLTEC 2464

To appear in: Cold Regions Science and Technology

Received date: 26 January 2017
Revised date: 19 July 2017
Accepted date: 11 October 2017

Please cite this article as: Puyu Wang, Zhongqin Li, Ping Zhou, Huilin Li, Guobin Yu,
Chunhai Xu, Lin Wang , Long-term change in ice velocity of Urumqi Glacier No. 1, Tian
Shan, China. The address for the corresponding author was captured as affiliation for all
authors. Please check if appropriate. Coltec(2017), doi:10.1016/j.coldregions.2017.10.008

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.

https://doi.org/10.1016/j.coldregions.2017.10.008
https://doi.org/10.1016/j.coldregions.2017.10.008


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

 

1 
 

Long-term change in ice velocity of Urumqi Glacier 

No. 1, Tian Shan, China 

Puyu Wang
1*

, Zhongqin Li
1,2

, Ping Zhou
1
, Huilin Li

1
, Guobin Yu

3
, Chunhai Xu

1
, 

Lin Wang
1
  

1 State Key Laboratory of Cryosphere Science/Tianshan Glaciological Station, Northwest Institute 

of Eco-Environment and Resources, Chinese Academy of Sciences, Lanzhou, China; 

2 College of Geography and Environmental Science, Northwest Normal University, Lanzhou, 

China; 

3 Geomatics Center of Gansu Province, Lanzhou, 730000 

*Correspondence to Puyu Wang (wangpuyu@lzb.ac.cn) 

 

Abstract Glacier flow velocity of Urumqi Glacier No. 1 has been continuously 

measured at the end of every summer since 1980. The observation results show that 

the average surface velocity was 5.5 m a
-1

, 4.6 m a
-1

, 3.8 m a
-1

, and 3.3 m a
-1

 in 

1980/1981, 1990/1991, 2000/2001, and 2010/2011, respectively. The annual average 

velocity was reduced by 1.3% a
-1

 from 1980/1981 to 2011/2012. The climate change 

is the essential cause for long term velocity change because continuous mass loss or 

gain will result in ice thickness decrease or increase. A suddenly sharp change in the 

mass balance could lead to a short change in velocity. Long term change in the 

velocity can be analyzed by glacial dynamic model. Using the simplified equations, 

analysis of the surface velocity along the centerline shows that influence of the ice 

thickness change is most important and could be modeled well. The velocity is very 

sensitive to the surface slope change but the validity of its effect modeling is 

relatively low due to the large spatial variability of surface slope. Under the 

combination effect of decrease in both ice thickness and surface slope, the velocity of 

the West Branch has a relative large decrease. The calculated decrease in surface 

velocity along the centerline is 3.8 m a
-1 

from 1981 to 2012, relatively close to the 

value of 3.6 m a
-1 

from observation. Increase in surface slope of the East Branch has 

an offsetting effect on ice thickness decrease. To further analysis, besides more data, a 

better model is needed to describe physical and dynamic processes. 
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1. Introduction 

It is well known that the widespread mountain glaciers conserve huge fresh water and 

hence their changes have vital impacts on regional water resource and economic 

society besides sea level (Arendt et al., 2012; IPCC, 2013; Vaughan et al., 2013; 

Zemp et al., 2015; Li et al., 2016). With the global warming increasing, almost all 

glaciers world-wide have continued to shrink as revealed by the time series of 

measured changes in glacier length, area, volume and mass since the middle of the 
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