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Fig. 1 Map showing the glacier distribution in the Qilian Mountains
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Table 2 The change of glacier areas in different altitude zones in Qilian Mountains
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Table 4 The distribution of glacier numbers and areas in different scale zones in Qilian Mountains
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<0.1 331 21.35 441 28.96 608 36.61 767 41.77 840 43.00 962 46.63 1088  44.35
0.1~0.5 1349 357.00 1356 341.67 1269 312.67 1170 286.07 1130 277.77 1057 259.13 986  243.71
0.5~1.0 508  349.88 428  296.91 378  263.05 340  236.51 320  224.47 302  211.83 263  184.09
1.0~2.0 273  384.29 252 357.37 236  334.45 229  324.41 215  305.52 203  289.71 190  267.03
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Fig. 4 The areas where accuracy evaluation of glacier boundary were performed
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Table 5 The results of accuracy evaluation of glacier boundary based on high resolution images

F XI5, ZPEIE N K /m A T A /km? 2551 /km? H2/%
Landsat 87.38
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5 96. 33° ~ 96. 76° 38.03° ~ 38. 30° 4600 ~ 5700 -0.97 0. 80
7Y3-01 121. 68
Landsat 121.99
6 96. 29° ~ 96. 73° 39.23° ~ 39, 58° 4300 ~ 5450 -2.72 -2.18
7Y3-02 124.71
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Fig.5 The summer mean temperature and annual precipitation of Qilian glacier areas during the period of 1961 — 2018 and

the glacier area in the Qilian Mountains during the period of 1987 — 2018
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Fig. 6 The changes of average summer temperature over different periods in Qilian Mountains
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Fig. 7 The changes of annual precipitation over different periods in Qilian Mountains
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Using remote sensing images to monitor the glacier changes in Qilian
Mountains during 1987 — 2018 and analyzing the impact factors

WANG Yingzheng'*, LIJia'?, WU Lixin'?>, GUO Lei'?, LI Jianjiang'*
(1. School of Geosciences and Info-physics, Central South University, Changsha 410083, China; 2. Laboratory of GeoHazards
Perception, Cognition and Prediction, Central South University, Changsha 410083, China)

Abstract: Glacier meltwater from Qilian Mountains plays an important role in maintaining the ecological bal-
ance in northwest China. In order to cognize the glacier change caused by climate warming in Qilian Mountains,
we adopted Landsat images (TM, ETM+ and OLI) and band ratio threshold method to extract seven terms of
glacier boundaries between 1987 and 2018, and interpreted the time series of glacier boundaries combining with
topographic and climatic data. The results show: (1) During recent 31 years, the area of glacier in Qilian Moun-
tains has shrank from 2 080. 39 km’ to 1 442. 09 km®, corresponding to an annual rate of 0. 99%, which is signif-
icantly higher than the retreat rate (0. 58%) from 1956 to 1990; (2) The equilibrium-line altitude has increased
steadily during recent 31 years; (3) The glaciers are mainly distributed between 4 700 and 5 100 m a. s. 1. ,
and the intensity of glacier shrinkage increases as the altitude decreases; (4) About 93% glaciers have an area
below 2. 0 km®; the total number and area of glaciers small than 0. 1 km® are increasing; (5) The glaciers be-
tween 0.5 km® and 1. 0 km® experienced the fastest shrinkage, with an average annual retreat rate of 1.53%),
while that larger than 10.0 km’ experienced the slowest shrinkage, with an average annual retreat rate of
0.59%; (6) The glacier shrinkage in Qilian Mountains is mainly caused by the rise of summer temperature , and
more importantly, the glacier shrinkage has intensified during the last decade.

Key words: Qilian Mountains; glacier shrinkage; remote sensing; Landsat; climate
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