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lakes in the Poiqu River basin
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Fig.2 Number and area of glacier lakes at different altitudes
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Fig.4 The distribution of each type of glacier lake
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Volume Estimation Method for Glacial Lakes Based on V — A
Relationship and Its Scale Classification in Central Himalaya

SU Pengcheng', LI Hao'?, WANG Yang', LIU Wei'?

(1. Institute of Mountain Hazards and Environment, Chinese Academy of Sciences, Chengdu 610041, China;

2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract; In the context of global warming, glacial lakes have been abnormally increased in numbers and sizes in
the Poiqu River basin of the central Himalayas, leading to frequent occurrences of glacial lake outburst floods
(GLOF) in the region. In the research of glacial lakes, the volume of a glacial lake is a necessary indicator of risk
assessment of glacial lake and it greatly matter the estimation accuracy of peak flow of GLOF. For a proper
determination of the volume of a glacial lake, scholars conducted investigations into the significant features of
glacial lakes worldwide, and encouragingly a series of empirical formulas were built or improved for engineered
purposes after field observations. Unfortunately, these empirical formulas were not applicable to the cases of
estimating glacial lakes’ volume in the Himalayan region. This quite was due to the distinct differences in geo-
environment circumstances in the Himalayan region, which resulted in unproperly selection in calculation
parameters or statistical regression errors. For avoid the aforesaid issues, this research followed three goals:
(1) Using multi-beam underwater sonar to measure and calculate the underwater topography and storage capacity of
glacial lakes; (2) Carrying out a comprehensive field investigation into typical glacial lakes in the Poiqu River
basin of the central Himalayas; (3) Introducing a updated empirical formula to determine the volume of a glacial
lake base on the correlation between lake volume and lake area. These works were done by regression analysis of
the observations obtained from field surveys in the Poiqu River basin of the Himalayan region with other reported
data from other glacial lakes. By comparing formulas present in past studies with our improved one developed in this
research , it was found that our updated empirical formula has obvious advantage in accuracy in the estimation of the
volume of a glacial lake. Besides, this research tentatively established a volume-based classification of glacial lake
scale with reference to the existing national code of reservoirs classification. This work would provide a significant
reference for disaster prevention and mitigation as well as risk management of glacial lakes in the Poiqu River

basin.

Key words: glacial lake volume; glacial lake classification; empirical formula; the Poiqu River basin; the

Himalaya Mountains





