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Fig. 2 Estimated Jilaipcuo historical failure flow process line
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(a) 1976—2018 4EPriift; (b) BWERITTIMBMLL 5 (o d) BRIR TTHE DI BT 0L 5

(¢, d) Qiangzongkeco lateral moraine dam; (e) Qiangzongkeco terminal moraine dam; (f) overflow of terminal moraine dam
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Fig.5 Overview of Gelhaipuco: (a) evolution from 1976 to 2018; (b) Gelhaipuco mother glacier;

(¢) Gelhaipuco lateral moraine dam; (d) overview of Gelhaipuco geomorphology; (e ~i) Gelhaipuco expansion process
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Typical Monitoring of Dangerous Glacial Lakes in Southwestern
Tibet, China and Simulation of GLOF Debris Flow

WANG Xiang', CHEN Guo'“'"", DAI Xiaoai'*, CHEN Yongjun®, ZHANG Shigi'*

(1. a. College of Earth Sciences; b. College of Ecology and Environment, Chengdu University of Technology, Chengdu 610059, China;
2. School of Resources and Safety Engineering, Central South University, Changsha 410083, China)

Abstract. Southwest Tibet is one of the hardest hit areas in the middle of the Himalayas of China haunted by debris
flows relevant to glacial lake outburst flood ( GLOF). Most of the studies on GLOF were merely concerned with
flood themselves, but few attentions were paid to the simulations on debris flow mobilization caused by GLOF in the
Qinghai — Tibet Plateau, China. It is quite believed that numerical simulation is an appropriate approach to
interpretation of the mechanism of GLOF - related debris flow and assess their risks. In this study, it addressed
typical glacial lakes, Qiangzongkeco and Gelhaipuco in southwest Tibet as case study. Investigation on dynamic
change of glacial lake, simulation of GLOF - related debris flow was organized by field survey, analysis of Landsat
series remote sensing images from 1976 to 2018 and FLO — 2D hydrodynamic modelling. The results are those:
(1) Climate warming caused glaciers to retreat continuously, resulting in the continuous expansion of typical glacial
lake. The scales of Qiangzongkeco and Gelhaipuco in past 40 years had increased by 0. 61 km® and 0.26 km®,
respectively; (2) Southwest Tibet is a fully developed periglacial goe-environment favorable to glacial lake
outburst. The potential to GLOF had been increasing, especially at Qiangzongkeco and Gelhaipuco. The retreat

area of the parent glaciers at Qiangzongkeco and Gelhaipuco reached about 1 km®, and the average annual retreat
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rate reached 17% at Gelhaipuco and 13% at Qiangzongkeco, respectively. Therefore, it is necessary to further
strengthen the monitoring, prevention, and management of outburst disasters in typical glacial lakes such as
Qiangzongkeco; (3) FLO — 2D model could properly simulate the complicated GLOF - related debris flow, to
evaluate the impacts of GLOF - related disasters on the downstream. According to our simulation, GLOF - relate
debris flow at Gelhaipuco had the maximum flow velocity in the channel was about 14. 1 m/s, with an average flow
velocity 2.8 m/s and inundation depth 11.6 m. The whole inundation area was 4.9 km’. Our research

achievements can be used as the basis for formulating disaster prevention measures in the downstream area.

Key words: Southwestern Tibet; GLOF; remote sensing monitoring; numerical simulation
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