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Tang M G, Chen H W, Zhao H L, Yang W, Deng W F. Identification, development law and risk assessment of the hidden
dangers of glacial lake outburst disasters on the Qinghai—Tibet Plateau. Geological Bulletin of China, 2023, 42(5):730-742

Abstract: The Qinghai—Tibet Plateau is one of the most frequent glacial lake outburst floods( GLOFs) areas in the world. The GLOF
poses a serious threat to the safety of human beings and engineering construction.Based on the remote sensing images and data of Landsat
8 OLI_TIRS from 2015 to 2018, this paper interprets the GLOFs where located within 10 km range of more than 40000 glaciers and its
area is greater than 900 m’. This paper analyzes the distribution and development characteristics of glacial lakes, establishes the
identification index system of GLOFs, and evaluates the hidden danger points by the catastrophe progression method ( CPM) . The
following results the shown.(DThere are 16481 glacial lakes in Qinghai—Tibet Plateau, which are mainly distributed at 5000~ 5500 m
above sea level, accounting for 43.69% of the total. The area is concentrated between 0.01~0.05 km?, accounting for 47.40% of the

total.In terms of administrative distribution, the Tibet Autonomous Region has the largest number of glacial lakes, 12664, accounting for
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76.84% of the total.In terms of basin distribution, the Yarlung Zangbo River Basin has the largest number of glacial lakes, with 8321,

accounting for 50.49% of the total. 2369 potential GLOFs were identified, including 126 low—risk points, 177 medium risk points and
66 high—risk points. @ The area of hidden danger of GLOFs is mostly 0.1~0.2 km®.The altitude is mainly distributed between 5000 ~

5500 m above sea level. The distance between the hidden danger point and the mother glacier is less than 100 m, and the width of the

moraine dam is mostly less than 300 m.The backwater slope is mostly less than 50°, the slope of the ice tongue of the mother glacier is

between 10° and 20°, and most of the GLOFs burst to the north direction.

Key words: Qinghai—Tibet Plateau; glacier lake outburst flood; interpretation of remote sensing; development law; risk assessment
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Fig. 5 Distribution of glacial lakes on the Qinghai—Tibet Plateau
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Table 5 Basic information of high risk glacier lakes in the Qinghai—Tibet Plateau
FooosE 2753 (R T B s 27 R TR
= (E) (N) /m /km? i (E) (N) /m /km?
1 91°27'06" 28°2'11" 4742 0.52 34 94°43'56" 30°21'08" 4694 0.35
2 85°5013" 28°19'17" 5075 5.09 35 94°26'37" 30°37'34" 4105 0.69
3 88°4'33" 27°56'46" 5495 1.42 36 94°19'24" 30°40'59" 4127 0.22
4 87°54'31" 27°57'05" 5171 0.67 37 94°50'32" 30°40'30" 4512 0.17
5 86°26'37" 27°56'44" 5052 2.23 38 94°59'25" 30°39'43" 4249 0.63
6 86°22'45" 28°23'33" 5492 0.97 39 94°36'12" 30°27'04" 3998 1.59
7 86°18'21" 28°22'29" 5352 3.69 40 95°54'19" 29°58'56" 4194 0.22
8 85°38'06" 28°29'45" 5284 4.65 41 96°23'28" 29°52'58" 4696 0.30
9 85°46'48" 28°26'31" 5584 0.51 42 90°4'09" 28°15'53" 5154 1.72
10 85°31'36" 28°36'58" 5115 1.02 43 89°53'15" 28°13'49" 4927 1.44
11 85°27'24" 28°34'05" 4502 0.24 44 89°59'36" 28°16'48" 5090 0.29
12 84°18'01" 28°55'43" 5439 0.20 45 90°11'07" 28°14'47" 5461 0.56
13 82°53'03" 29°45'44" 5121 0.40 46 96°48'23" 29°13'47" 4268 1.39
14 82°46'56" 29°5023" 5064 2.89 47 96°30'07" 29°27'55" 3811 0.29
15 82°51'08" 29°47'46" 5164 0.49 48 96°48'56" 29°17'54" 3957 2.54
16 86°34'56" 28°11'57" 5101 1.34 49 94°43'33" 31°44'11" 4328 0.85
17 87°2'49" 28°4'05" 5589 0.80 50 94°38'44" 31°45'40" 4210 0.73
18 82°12'30" 30°15'18" 5057 1.16 51 94°45'34" 31°51'25" 4603 0.86
19 82°20'31" 30°4'42" 4849 0.84 52 94°41'16" 31°53'06" 4615 0.69
20 82°16'09” 30°6'12" 4877 1.82 53 90°7'22" 36°10'06" 5038 0.22
21 90°36'07" 28°3'34" 4867 0.38 54 89°12'32" 33°58'50" 5349 0.29
22 95°12'58" 30°39'37" 4682 0.57 55 90°59'55" 35°58'32" 4975 0.38
23 96°51'55" 29°10'17" 4451 0.19 56 89°19'01” 33°55'58" 5397 0.36
24 90°6'16" 28°14'10" 5324 5.46 57 91°2'45" 36°7'33" 5085 0.22
25 91°4'37" 28°21'03" 4794 0.92 58 91°0'27" 36°8'04" 5065 0.20
26 92°20'42" 27°49'52" 5038 0.22 59 96°13'27" 38°13'42" 4613 0.25
27 95°10'54" 30°36'06" 4289 1.11 60 97°15'47" 38°43'26" 4608 0.29
28 94°57'49" 30°38'48" 4345 0.94 61 96°10'51" 38°12'34" 4642 0.23
29 93°28'45" 30°17'15" 4572 0.17 62 96°16'40" 38°12'35" 4575 0.31
30 93°27'22" 30°16'01" 4092 0.73 63 80°34'26" 35°17'42" 5440 3.28
31 93°38'15" 30°14'29" 4187 1.05 64 80°22'19" 35°24'17" 5456 0.29
32 94°16'11" 30°5'53" 3905 0.63 65 81°25'28" 35°26'27" 5473 0.17
33 94°29'20" 30°39'18" 3921 4.79 66 91°12'41” 33°22'51" 5322 0.14
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Fe o3 S i fE R M 2540 5 HE 66.67% |, FR GG ZF
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