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Fig. 1  Geographic location of the Gilgit River Basin and distribution of glaciers in 2016
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Tab. 1 Information of the remote sensing images used in the Gilgit River Basin
WG S HICH SIPER/m B/ % LIS 1w
LT515003519932021SP00 1993 - 07 -21 30 3.45 ™ 1%
LT515003419931861SP00 1993 —07 -05 30 5.22 ™ 1%
LT515003419941891SP00 1994 —07 - 08 30 24.49 ™ e
LT515003519941251SP00 1994 - 05 -05 30 2.48 ™ SEER
LT515003519962111SP00 1996 - 07 -29 30 38.45 ™ 5 Bk
LT51500351998216XXX01 1998 - 08 — 04 30 10.00 ™ FETE N
LE71500351999259SGS00 1999 -09 - 16 30 0.73 ETM + FEwTHE vk
LE71500352000246SGS01 2000 - 09 - 02 30 20. 47 ETM + i aE A
LE71510352000253SGS00 2000 —09 - 09 30 2.74 ETM + 1%
LE71500352004257PFS01 2004 09 - 13 30 1.39 ETM + FE RV
LE71500352005259 PFS00 2005 -06 - 16 30 0.69 ETM + 52 Bk
LE71500352012231PFS00 2012 -08 - 18 30 26.29 ETM + H 52 Bk
LC81500352014276 LGNOO 2014 -10 -03 30 1.76 OLI S EFTHEVKN
LC81500342015231LGNOO 2015 -8 - 19 30 1.73 OLI F5E K
LC81500352016314LGNO1 2016 11 -09 30 5.60 OLI AL
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Tab.2  Changes of the glacier area in the GilgitRiver Basin during 1993—2016

A4 VKN TR km? B/ 4% Bt MRV fL/km?  IBUVELR/ % AR/ % - a!
1993 1126.77 £47.32 1284 1993—2000 -14.99 £5.36 -1.33+0.48 -0.19 £0.02
2000 1111.78 +44.97 1292 2000—2016 -30.83 +6.78 -2.77 +£0.61 -0.17 £0.03
2016 1080.95 +42.16 1304 1993—2016 -45.82 +9.07 -4.07 +£0.80 -0.18 £0.03
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Tab.3 A summary of the advancing glaciers in the Gilgit River Basin during 1993—2016

- QB AR/ m T ARE A km? KPZAEAL km
/km’ 1993 2000 2016 1993—2000 2000—2016 1993—2000 2000—2016

G073768E36822N 7.54 4353 4251 4311 +0.34 -0.03 +0.46 -0.20
G073799E36831N 3.81 4069 4054 4100 +0.08 -0.06 +0.10 -0.03
G074059E36761N 13.30 3387 3387 3358 0 +0.64 0 0.23
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G073560E36559N 1.95 3887 3870 3915 +0.01 -0.05 +0.04 -0.11
G074083E36446N 2.27 4623 4593 4521 +0.06 +0.08 +0.14 +0.27
G074071E36433N 2.13 4395 4395 4352 0 +0.03 0 +0.12
G073929E36596N 6.53 3883 3844 3835 +0.25 +0.02 +0.22 +0.04
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Tab.4  Shrinkage of the glaciers in different regions
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Glacier Changes and Its Response to Climate Change in the Gilgit River
Basin, Western Karakorum Mountains over the Past 20 Years

ZHANG Wei'?, WANG Ninglian'*", LI Xiang'?, LIU Kai'"

(1. Shaanxi Key Laboratory of Earth Surface System and Environmental Carrying Capacity, Northwest University, Xi’an 710127, China
2. Institute of Earth Surface System and Hazards, College of Urban and Environmental Sciences, Northwest University, Xi’an 710127, China

3. CAS Center for Excellence in Tibetan Plateauw Earth Sciences, Beijing 100101, China)

Abstract ; Glacier is one of the most important freshwater repositories on the earth surface. Contrary to other regions
of Tibetan Plateau, glaciers on the Karakoram Mountains were found to show a slow retreat or even advancement,
which was often called as “Karakoram anomaly”. Based on the Landsat TM/ETM +/0OLI remote sensing data of
1993, 2000 and 2016, the glacier boundaries within the Gilgit River Basin over the western part of Karakorum can
be delimited for three stages by means of visual interpretation. The results showed that; (1) From 1993 to 2016,
the glacier area in the Gilgit River Basin had shrunk by almost 45.82 +9.07 km®, which accounted for
4.07 £0.80% of the total area of glaciers in 1993. Among them, average annual shrinkage rate of glacier area
during the period from 1993 to 2000 was 0.19 £0.02% , and the figure from 2000 to 2016 was 0.17 0. 03% ,
which indicates that the glacier shrinkage in the study area showed a slight slowing trend in the past 15 years.
(2) From 1993 to 2016, the average atrophy rate of glaciers with an area of <0.1 km” was as high as 12.12% ,
while that of glaciers with an area of >10.0 km” was only 0.38% . Although glaciers in the Gilgit River Basin were
generally in a state of shrinkage, the shrinkage rate tended to be related with their orientations; glaciers facing
northeastward suffered from the largest shrinkage, while those facing westward had the smallest shrinkage rate.
(3) In the study area, 12 glaciers showed advancement between 1993 and 2016, among which, the glacier coded
GO073768E36822N had the largest advancing rate, as its glacier terminus had advanced by 477 m from 1996 to
1999 with an advancing rate of 159 m - a~'. (4) In the past 40 years, there was increasing trends in temperature
over the Gilgit River Basin, while the precipitation had decreased first and then increased. Our analyses show that
the rising temperature is the main cause of glacier shrinkage, while the increase in precipitation compensates for the

glacier loss due to warming.

Key words: Glacier; Gilgit River Basin; Climate Change; Remote Sensing



