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Table S1. List of the model parameters, range of parameters used to estimate the uncertainties in

melt during extreme heat events and mass balance on Sangqu Glacier at glacier scale.

parameter Value +/- Uncertainty in melt
(mm w.e.)
Qsnow 0.94 0.03 0
afim 0.75 0.03 -13.8
a -0.3 10% 0
b 0.48 10% -75
Tsnowrrain(°C) 5 10% -6.1
P(%/100m) 1 10% -0.4
Co 0.004 10% 14.9
K 0.0045 10% 4.7

Table S2. List of the model parameters, range of parameters used to estimate the uncertainties in

mass balance during 2019-2020 on Sangqu Glacier at glacier scale.

parameter Value +/- Uncertainty in mass
balance (mm w.e.)
Asnow 0.94 0.03 153.2
afim 0.75 0.03 66.4
a -0.3 10% 0

b 0.48 10% 41.2
Tsnow/rain(°C) 5 10% 15.1
P(%/100m) 1 10% -0.7
Cob 0.004 10% -28.9

K 0.0045 10% -3.8

Table S3. List of the model parameters, range of parameters used to estimate the uncertainties in

mass balance during 2020-2021 on Sangqu Glacier at glacier scale.

parameter Value +/- Uncertainty in mass
balance (mm w.e.)
Asnow 0.94 0.03 138
afim 0.75 0.03 98.4
a -0.3 10% 0
b 0.48 10% 149.9
Tsnowrain(°C) 5 10% 0.3
P(%/100m) 1 10% -0.9
Co 0.004 10% -47.7
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Table S4. List of the model parameters, range of parameters used to estimate the uncertainties in

mass balance during 2021-2022 on Sangqu Glacier at glacier scale.

parameter Value +/- Uncertainty in mass
balance (mm w.e.)
Asnow 0.94 0.03 220.8
Afirn 0.75 0.03 64.5
a -0.3 10% 0
b 0.48 10% 107.5
Tsnow/rain(OC) 5 10% 24.8
P(%/100m) 1 10% 1
Co 0.004 10% -60.6
K 0.0045 10% -6.7
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Figure S1. Comparison of albedo in weekly scale at the AWS sites on Sangqu Glacier.
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Figure S2. Annual mass balance time series of Sangqu Glacier from 2000 to 2019. The year 2020
represents the period 2019-2020, and similarly for the others. Date from Hugonnet et al.(2021)
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Figure S3. Abnormal mass balance of the Tibetan Plateau during 2021-2022 (relative to the
1975/1976-2020/2021 reference period). Date from glacier mass change gridded data from 1976
to present derived from the Fluctuations of Glaciers

Database(https://cds.climate.copernicus.eu/datasets/derived-gridded-glacier-mass-

change?tab=overview)
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Figure. S4. Annual mass balance time series and extreme mass loss events for (a) Ningchan No.1
Glacier and (b) Anglong Glacier. The data were sourced from Zhu et al. (2022, 2023). The red

dashed line represents the critical value of £ .
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