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1. Background

Cryosphere: a sphere on the earth’s surface with a certain thickness, where
temperature is continuously at or below 0 °C.

e Glacier (including ice sheet)
Frozen ground (including

permafrost and seasonally
frozen ground)
e Snhow cover
e Riverice
e y fa i O e s =iy & e Lake ice
[ l:m; ’f - : 8 ) i : AR ‘ < e Seaice
__Er g " T R 5| e Ice shelf
T— Izq:m; i {L }» ‘ [ Iceberg
= &7 e e ' e Subsea permafrost
= s = e Frozen water in the
atmosphere

The cryosphere is the world's largest reservoir of fresh water resources (>70%)



1. Background

Cryosphere in China
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1. Background
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2. Glacial meltwater

Glacier change in China
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Glacier area: decreased Glacier mass balance: negative
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2. Glacial meltwater
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2. Glacial meltwater
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2. Glacial meltwater
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2. Glacial meltwater

Time of Glacial meltwater reached peak
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3. Showmelt

Change of snow water equivalent (SWE) in China
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3. Showmelt

Earlier onset of snowmelt
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3. Showmelt

Mean annual snowmelt

1951~2020
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3. Showmelt

Snowmelt runoff ratio (1951~2017)

(b)

Sen’s slope

Snowmelt runoff ratio
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West China: >10%
North and Northeast China: >5%

South China: <2%

Decreased in most basins
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Desert, the Songhua River basin

Yang et al, 2022



3. Showmelt

Projected future changes in snowmelt (2006~2099)

China, Tibetan Plateau

RCPs: significant decreasing trends
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3. Showmelt

Differences between the projected mean annual snowmelt and the reference period (1981-2010)

e Northwest: increase in low-
elevation arid areas and
decrease in the higher
elevation Tianshan and Altai
Mountains

e Northeast: increase in the
Greater Khingan Range and
the Songliao Plain and
decrease in the Lesser
Khingan and Changbai
mountains

 Tibetan Plateau/ Southeast
China: large decrease
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RCP8.5

Yang et al, 2022



3. Showmelt

Differences between the projected snowmelt runoff ratio and the reference period (1981-2010)

o The projected snowmelt runoff
ratios are mostly smaller, except
for a few basins in Xinjiang and
North China

o The largest decreases are
projected under RCP8.5,
followed by RCP4.5, RCP2.6.

e Under RCP8.5, the showmelt
runoff ratios in the Tibetan
Plateau and Tianshan Mountains
are projected to decrease by
more than 5% in most basins and
by more than 10% in a few basins
in the far-future.
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RCP4.5

RCP8.5

2090s Yang et al, 2022



4. Hydrologic effects of permafrost degradation

Limited permeability
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4. Hydrologic effects of permafrost degradation

Change trends in winter discharge Change trends in minimum monthly discharge
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4. Hydrologic effects of permafrost degradation
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4. Hydrologic effects of permafrost degradation

Underground ice in permafrost regions
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5. Comprehensive impacts on water resources

1) Basinal scale: hydrological observation in Shule River
The difference in annual precipitation is only 10mm
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5. Comprehensive impacts on water resources

2) Regional scale Interdecadal variation of total runoff, glacial melt,
snowmelt and rainfall runoff: relative to 1970s (%)
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5. Comprehensive impacts on water resources

2) Region scale: projected runoff component
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5. Comprehensive impacts on water resources

3) National scale

Cryosphere water resources
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Thanks for your attention!




