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@ 181 rivers flooded (including 37 destructions of levees),
58 death, 15 missing (at 9:00 on 15™ October).
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@ This kind of events are projected to increase in warmer climate.
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Typhoon Hagibis (& @19%)
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@ 181 rivers flooded (including 37 destructions of levees), 58

death, 15 missing.
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@ This kind of event is projected to increase in warmer climate.
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Why Cryosphere?

 Impact of climate change is significant and clearly observed
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High Mountains

& Almost 10% (671 million people) of the global
population lived (100km from glaciers or permafrost) in
high mountain regions in 2010. It Is projected to be
736-844 million by 2050.
2010 ICHFBAOD10%. 2050£FIZIL7-8EA

@ Target region include all mountain regions where glaciers,

snow or permafrost are prominent features of the
landscape.
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Elevation Dependent Warming

@ Over recent decades as well as future projection, 0.320.2°C per
decade in mean of Western North America, European Alps,
High Mountain Asia
(global average 0.2=+0.1°C/dec) .
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Fuji mountain in Japan& £ 14 +0.35°C/104F
(3775m, 1 station, 1985-2005)
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Changes In cryosphere in high mountains

€ Over the last decades, global warming has led to widespread shrinking of the
cryosphere, with mass loss from ice sheets and glaciers (very high confidence),
reductions in snow cover (high confidence) and Arctic sea ice extent and thickness
(very high confidence), and increased permafrost temperature (very high confidence).
BEHTEICEKBEDRAD . KIREKADEED D . EWEDRE L.
BEIDRELERGENLETHRASNTNS

€ The change are projected to continue in the near-term (2031-2050) due to surface air
Increases (high confidence), with unavoidable consequences for river runoff and
local hazards (high confidence).
TNODEIEIESEZIHE. AIIRECA—AILGKE~AEZET S

€ The rates and magnitudes of these cryospheric changes are projected to increase
further in the second half of the 21st century in a high greenhouse gas emissions
scenario (high confidence). 212 ZF D REENRARDEHEENZ N FUA T
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Glacier mass loss
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SROCC Figure SPM.1
@ Projected glacier mass reductions between 2015 and 2100
(excluding the ice sheets) range from 18 = 7% for RCP2.6 to 36 +
11% for RCP8.5, corresponding to a sea-level contribution of 94 +

25 mm sea-level equivalent for RCP2.6, and 200 == 44 mm for
RCP8.5 (medium confidence).
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Impact of cryosphere change

@ River runoff GrlJIljH) : Changes in snow and glaciers have
changed the amount and seasonality of runoff in snow-dominated
and glacier-fed river basins (very high confidence) with impacts
on agriculture (medium confidence).

SLFHMMEILDEILE. REEANDEE

@ Ecosystem (4R %) : Species composition and abundance have
markedly changed in high-mountain ecosystems in recent
decades (very high confidence), partly due to changes in the
cryosphere (high confidence). ZHkEDOEDZEL

@ Tourism and recreation (*Y—"'J X L.): Skiing, glacier tourism and
mountaineering have been negatively impacted by declining snow
cover, glaciers and permafrost (medium confidence).

@ Cultural assets (3Z1b89{fi{E) : Negatively affected by future
cryospheric change in many regions (high confidence).




Ecosystem

 Decreasing snow—cover duration, glacier retreat and
permafrost thaw allow plant species, including some
endemic species, to increase their abundance and extend
their range in many mountain ranges.
EHB DR OICAIDIRIR T, HEMGREEREHZIL K
95005
 Under all climate scenarios, the duration of camouflage
. mismatch will increase, enhancing predation rates
Ry thereby decreasing populations of coatcolor changing

Ptermigan (S Fary)  species. ZIZBALHIEMOHEEDEEM

https://www.env.go.jp/nature/kisho/hogozoushoku/raicho.html




Tourism
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Ski and glacier tourism will be negatively impacted.
AEXF—RIKAILGEDY—) A LREFICITARATAITEEE
Olympic Winter Games locations are projected to exhibit
adequate SNOW.

BEDEZZFA)EV) DOEHEROEELED T S,




Observed regional impacts from changes in the ocean and the cryosphere
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SROCC

Figure SPM.2
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Impact of cryosphere change

= 5
& High mountain , Smaare.
nd ath Low Western  European Arctic
E ﬂl'ld leHI’ Hi;h Mul.l'l!:ain Lati-  Southern Hew Canada  Alps and Seandi- Russian Canada and
. land i Asia ® tudes ¥  Andes  Zealand and USA Pyrenees Caucasus nawia©  Iceland  Arctic  Alaska® Greenland Antarctica
ana regions
Water availability
E i Flood
15 754k Landslide
=< Avalanche
Ground subsidence -
2 Tundra
o |E AERER  Forest
& "E.‘.-. = Laltesfpm:ls
E" ﬁ Rivers/streams
- E £ Tourism
giﬁ Agriculture -
- g z Infrastructure
EE a Migration * (1]
s Cultural services .
A FEI ~ E’ 488 * including Hindu Kush, Karakoram, Hengduan Shan, and Tien Shan; * tropical Andes, Mexico, eastern Africa, and Indonesia;
woE includes Finland, Norway, and Sweden; ° includes adjacent areas in Yukon Territory and British Columbia, Canada; ¥ Migration refers to an
increase or decrease in net migratian, not to beneficialfadverse value,
Physical changes || Systems Attribution
increase pusitive confidence
dicriani negative sse high SROCC
increase and - o8 medium -
positivee and no
decrease megatire P — assessmant Flgu re SPM.2

12




ﬁ%‘; BHITEARS
%‘,; SHIBAURA INSTITUTE OF TECHNOLOGY

Summary

€ Changes in cryosphere are observed and projected in
high mountains. &L D E K
ZIEH RSN, F-FASESN TS

@ Impacts of these physical change on ecosystems and
human activities are more widely covered in the report.
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@ Glacier melt models have been developing, from simple
degree-day factor model to more computationally
costing method. JKAIETIIL DR - RE(LXFEITHNT
Y. JYFHEHIRAM BB TEMLEFELAIEELED
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