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Table 1 Area change of Yulong Mountain glacier based on remote sensing monitoring in 1957-2009
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Fig.1 Retreat images of Baishui No.1 glacier terminus since 1982
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Response of Modern Monsoon Temperate Glacier to
Climate Change in Yulong Mountain

DU Jian-kuo'?, XIN Hui-juan'’, HE Yuan-qing'’, NIU He-wen’, PU Tao’, CAO Wei-hong'?, ZHANG Tao'?

(1.State Key Laboratory of Cryosphere Sciences, Cold and Arid Regions Environmental and Engineering Research Institute,
Chinese Academy of Sciences, Lanzhou, Gansu 730000, China; 2. University of Chinese Academy of Sciences, Betjing 100049,
China; 3. College of Earth and Environmental Science, Lanzhou University, Lanzhou, Gansu 730000, China)

Abstract: Sensitive responding to climate change is the most remarkable feature of monsoon temperate gla-
ciers, as the most direct and brightest indicator of climate change it would substantially go forward or back-
ward by a weak change of temperature. This article selects Yulong Mountain as research region, which is the
southernmost temperate glacier region at present in China and Eurasian continent. Based on field observation
data and remote sensing data, combining previous research results, the response process of Yulong Mountain to
climatic change is emphatically analyzed. Additionally, this article especially studies the area, shape, tempera-
ture, width, and terminus etc variation of Baishui No.1 glacier, and discusses the main causes of glacial chang-
es. The result was as follows: 1) Glaciers retreat was continuous and obvious in Yulong Mountain. Compared
with 19 glaciers with total area of 11.6 km’ in 1957, 6 glaciers had disappeared completely, and only 13 gla-
ciers exist at present, with a total area of 5.30 km® in 2001 and 4.42 km’ in 2009. The changing rate of glacier
area was —1.19% in 1957-2009, which was much faster than that of other typical glacier region in China. 2)
Compared with 1982, the quantity of the Baishui No.lglacier crevasses increased and their scales also extend
in the context of global climate change, the body of glacier had ruptured on the firn basin. A series of massive
crevasses had formed on the glacier surface since 2011. Meanwhile, the ice river/lake had appeared since 2008,
glacial ablation was much intense. 3) The glacier terminus elevation displayed rising state overall in
1982-2011, and the rising amplitude had increased since 1999. The retreat speed of Baishui No.1 glacier was
8.8 m/a in 1982-2011, and increased to 13.8 m/a in 1999-2011. 4) The lowest temperature from glacier surface
to 8 m depth at the ablation area was —0.8°C in 1982, and rising to —0.39°C in 2009. Rising glacier temperature
caused melt speed of the ice accelerate and mass balance loss intensifying. 5) The accelerating glacier ablation
and rising temperature result in ice body freezing capacity and the stability of periglacial rock mass decreasing
obviously, which ultimately leads to the ice/rock collapse happening in the appropriate circumstances, and it is
the right examples that two collapse events happened in Yanggongjiang No.5 glacier in March, 2004 and Octo-
ber, 2009. 6) The temperature and precipitation generally showed an increasing trend in 1951-2011 in Lijiang,
improving temperature tendency is 0.14°C/10 a, precipitation tendency was 9.0 mm/10 a. But the increasing
amount of precipitation cannot counteract mass wastage caused by rising temperature. The glacier retreat of

Yulong Mountain mainly ascribed to climate warming.

Key words: Yulong Mountain; monsoonal temperate glacier; glacier response; climate change



