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Correlation Analysis between Glaciers and Climate Change—A Case Study of Qilian Mountain Nature Reserve
WANG Pei-pei, KUANG Hong-hai, LI Jia-yi
Abstract The glacier is an important storage form of freshwater resources. In recent years, the area of glaciers has been decreasing. Studying
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the change of glacial area is of great significance for the ecological protection and sustainable development of arid region. Based on Landsat
TM, Landsat ETM and Landsat OLI remote sensing image data and meteorological observation data, remote sensing interpretation and statisti-
cal analysis are carried out. The decision tree automatic threshold classification method is used, and the unsupervised classification method is
used to get the change of glacier area in Qilian Mountain Nature Reserve from 1995 to 2015. The results are verified by reference to the second
glacial catalogue data, and analyzed by correlation aqnalysis method Relevance to climate change. The results showed that: (Dthere were two
different stages of glacier area change in Qilian Mountain Nature Reserve from 1995 to 2015, which increased slowly from 1995 to 2005, and
declined sharply from 2005 to 2015, showing a decreasing trend as a whole. The maximum area was 376. 91 km® in 2005 and decreased to
217. 33 km” by 2015. ) The correlation between the annual average precipitation change and the change of glacier area in the Qilian Mountain
Nature Reserve was stronger than the correlation between the annual average temperature change and the change of glacier area. The correla-
tion coefficient between precipitation and glacier area was 0. 403, and the correlation coefficient between temperature and glacier area was
-0.327. @The change of glacier area in Qilian Mountain Nature Reserve is the result of the combination of precipitation and temperature. In

different periods, temperature and precipitation played a leading role respectively.
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Fig.4 Changes of annual average precipitation and annual mean temperature of the Qilian Mountains from 1995 to 2015
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Table 4 Variation characteristics of vegetation coverage in different aspect

A7 26 BE A5y, BHYE Shady slope 2. [HH Semi-shady slope BHIE Sunny slope 2 [H3 Semi-sunny slope
Vegetation TR 2l G aat(7] TR 2 a(7] TR Hets)
coverage Area Proportion Area Proportion Area Proportion Area Proportion
level hm’ % hm’ % hm’ % hm’ %

I 85 279.20 22.98 83 579. 61 22.89 78 580. 83 21.50 90 477.93 22. 46
I 235 342.60 63.42 226 944.70 62. 14 219 546. 50 60. 06 244 640. 30 60. 74
I 40 590. 10 10. 94 43 089.49 11.79 49 887.83 13.65 52 987.08 13.15
v 9397.71 2.53 10 797.37 2.96 16 995. 85 4.65 13 796. 63 3.43
\Y 499. 88 0.13 799. 80 0.22 499. 88 0.14 899.78 0.22
411 Total 371 109. 49 100 365 210.97 100 365 510. 89 100 402 801.72 100
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