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Fig.1 Locations of watersheds, hydrological stations, meteorological stations and glaciers in the study area, China
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Tab.2 Temperature lapse rates in different months at different latitudes
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Tab.4  Comparison of the number, area and volume of glaciers in first and second inventory in each mountain

‘ 5 — Wk 4 H (1999) o Wk 4 H (2014) IR 45 %

. A% WAVkm? Pk /km? 3 i AL/ km? VK A it/ km? T/ % KAt i/ %
Rl 1l ik 9081 9236 1012 7934 7179.77 707.95 +45.05 -22.26 ~-25.60 ~ —34.50
W K IR 85 1289 2696 248 1612 2159. 62 176.89 +4.63 -19.90 -26.81 ~ —30.54
el L 1L 3454 6231 686 5316 5988.67 558.18 £34.68 -3.89 -8.52~ -13.58
il 7694 12266 1283 8922 11524.13 1106.34 +56.60 -6.05 -9.37 ~ -18.18

£S5 ER(1999 F)ME R (2014 F) KERERBK)I ZHBEER L
Tab.5 Comparison of the number and area of glaciers in first and second inventory in each basin
S — k) % H k)N 4 B D W

WE AN (G B )

3 i FH/km? Z37e i A1/ km? A7 FHR 4/ km? BAFR/ %
B 53 5 3l 35 (5 Y67) 1005 2411.560 762 1797. 580 403.330 —0.440 42
T 4 (5 Y68 ) 853 1784.140 878 1657. 060 127.080 -0.200 4
IR SE ] I 3k (5Y65) 3297 6341.820 3274 5414.770 927.050 -0.360 [+
] 3748 (5 Y64 ) 3594 5733.370 3801 5014. 690 718. 680 -0.360 3!
7 LU 9 3 (5Y63) 905 1479.780 978 1381.090 98. 690 —0.095 !
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Tab.7 Climate change scenarios in main basins

2030 4§ 2050 4§ 2080 4§
e

KR/ C [% 7K /mm K/ C f% 7K /mm KIR/C [% 7K /mm
0] BT 75 YT AL Jk +0.45 +8.56 +1.35 +25.68 +2.70 +51.36
T 0T 9 R +0.32 +8.53 +0.96 +25.59 +1.92 +51.18
I IR 98 1] i 45k +0.29 +5.87 +0.87 +17.61 +1.74 +35.22
T FH [ 3 Jak +0.44 +2.46 +1.32 +7.38 +2.64 +14.76
o, L ] A dak +0.22 +2.75 +0.66 +8.25 +1.32 +16.50
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Abstract; Seasonal meltwater of alpine glaciers is principal water supply in southern Xinjiang, China. Global
warming makes glaciers in southern Xinjiang continue to retreat and increase glacier meltwater, inevitably
interfering local ecological environment and social economy. Past research on glacier changes merely involved in the
estimation of meltwater runoff in the mountainous areas of several basins in southern Xinjiang, but short of exact
prediction of the peak values of meltwater of these glaciers. By now, all achieved speculations on the turn points of
glacier discharge appear to be recognized by neither in their broad time range nor in accuracy, but simulation
outputs undesirable. In this study, a monthly Degree-Day Model was used to estimate the mass balance and
meltwater runoff from 1961 to 2019 in five major basins in Southern Xinjiang. Based on historical meteorological
records in the study areas, this study analyzed the changes of glacier mass balance, glacier meltwater runoff and its
turn point in the next 60 years. Results show that: (1) Glaciers in the Aksu, Weigan, and Yarkant River basin
have been at a stage of mass loss since 1961. Glaciers in Hotan and Kriya River basin were in a positive mass
balance before the 1990s, with a slight mass accumulation, followed by severe mass loss. All basins turned to be in
the stage of severe mass loss after 2000. (2) In the last 60 years, the total glacier mass balance in the basin was
-17.5m, -12.4 m, -14.2 m, -5.0 m, and -0.9 m, respectively. (3) According to our evaluation,
although glaciers are inclined to continue to melt, there will be distinct inconsistency between basins for their
increasing trend of meltwater runoff. To be specific, glacial meltwater is expected to peak in 2050—2060 in the
Aksu River basin; In the Yarkant River basin it should continue to increase until 2070 ; In the other three basins,
they will be in a steady increase before 2080, but with a tendency to increase in a slowly flat manner. This study
would aid in the guidance of regional water resource regulation, proper utilization and effective disaster prevention

in southern Xinjiang.
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