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1. Asia Water Tower
2. Tipping point by 1.1°C warming level ?

3. Operational route for a resilient socio-economy
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Global Cryosphere by Type
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Basin - p—
(million) (billion %)

Ganga 6576 1039.9
Yangise 4469 41338.2
Indus 203.9 289.5
Yellow River 121.2 9742
Brahmaputra 115.0 174 2
Mekong 6.0 2214

— M Asia Water Tower (10 large catchments)
Aoun drya ZH |nfluenced population: 1694.8 million; GDP: $7054.1 billion
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Projected peak-water over HMA drainage basins in the 215t Century
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Glacier total runoff change under different climate scenarios;  (zhao, Zhang*, Xiao* et al., 2023)

Glacier evolution model integrated the ice flow dynamics is employed to project the peak water of glacier

runoff in major drainage basins. Most drainage basins (14/17, SSP245) will reach peak water before 2050s.



Distribution of total glacier area and volume
over the major high mountain and polar regions
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Projected peak-water over HMA
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Glacier runoff change in major drainage basins over HMA

The Peak water for glacier runoff in major drainage

basins under different climate scenarios
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® Both meltwater supply and demand (population) are
expected to continue to rise for a certain period, but after the
“peak”, they will steadily decrease.

® There is a mismatch between the peak times of meltwater
and population, which further creates both opportunities and
risks that vary with the basin and time.

® Both opportunities and risks are the greatest in the Indus
River basin.




Mckay et al., 2022
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Abrupt events of cryosphere (ACEs) in Asian High Mountain region

Frequent occurrence of
abrupt massive collapse
of glacier mass,
widespread thermal-
karst of permafrost and
snow cover anomaly

Glacier surge

Snow-cover
anomaly

731 N3 9

Permafrost thermal-kars
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Fuchenggou village, Mingin of
Shiyang River, August 2019

(By Dahe Qin)

» Our Safe boundaries have been defined to safeguard the ability of the Earth’s biophysical systems to continue to
function and provide services to all living beings on Earth. Meltwater is a fundamental wellbeing to many arid and
semi-arid regions such as in northwest China. Climate warming accelerates human and nature’s exposure to

significant harm.

» When meltwater crossing tipping points for the region, eco-refugees and poverty is unavoidable. Actions must be
taken for climate mitigation so that Intergenerational justice and intra-generational justice being achieved.



Suggestion: International Operation Framework on High Mountain Cryosphere Service
(Asia, Europe, NA, SA & Tropic)
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MCSIS: Mountain Cryosphere Services Information System
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