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(a) Delineations of mountain regions and population densities in 2015 (b) Global population projections in mountain regions by 2100 for different SSPs
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Importance of mountain water resources for lowland areas and populations

(a) Importance of mountain regions for lowland water resources (2041-2050, SSP2-RCP6.0)
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(b) Lowland population dependence on mountain water resources (2041-2050, SSP2-RCP6.0)
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(c) Lowland population dependence on mountain water resources over time
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Detection and attribution of observed impacts
of anthropogenic climate change in mountain regions
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Risks to livelihoods and the economy from changing mountain water resources @ Vountain regions
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*Dotted border between TIB and SAS is due to discrepancies between studies referring to the Southern Himalaya as part of SAS,
and the new AR6 WGI reference region delineations which include most of the Southern Himalaya in TIB.

> RZHMFREE P ERN G

s ( 2030-2060 ) LU
MRCP-2.6 ~ RCP-4.5 ~ &
RCP-6.0 WFE -

P gE—*F D EE
=% L& &ER - gaseld
AKEBERYFF T0E AR -
WAZKEIR (Viviroli et
al., 2020) - EKERZE R
& - EERKEIRET]
A9 A B A5 18 10 50-100%
(Munia et al., 2020) -

MEarT—ERELRKE
RMBEBAEEEADORN
il - 3G 1ET - HEE
il ~ &)L B#EUEFR
17, (Viviroli et al., 2020) -




ARk [ fE-B 2R K =

e

People and infrastructure in mountain regions at risks from landslides and/or floods AR [@FF @I IE N LWUE A OFIE S Eﬁ H’] AR ij] / ;,:l:t 7]( j_“!

for 1.3-1.7°C, 2-2.5°C and 4°C GWL

Mountain regions . . . . .
(a) Risks in AR6 WGI reference regions ® . (b) Risk and driving hazards in mountain regions
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*Dotted border between TIB and SAS is due to discrepancies between studies referring to the Southern Himalaya as part of SAS,
and the new AR6 WGl reference region delineations which include most of the Southern Himalaya in TIB.

> ARNERERRERE  ZEEEETZENAORIBINL0- 20% ( Blgngas
e KR AOEMNmE - o ~ Regoe ~ Mg
and Gosling, 2016; Zheng etal, 2021) -

SLUHE ) (Kirschbaum et al.,, 2020) -

> HRZZEBANBMERRMINRE - LRKERREER @ SF2ULUEFRN2°-4°CCGWLZE RS EZZIZERE

;

> *H%TBASSPl SSP3‘JZSSP4E* N —EFEAAORSHEREGTEA 2 mENER (Kirschbaum et al., 2020) -

Global Warming

15-1.7°C
— 2-25°C

L 4C

Subregion

Risk

Very high
High
Moderate

REEN

ZiR&x = (Hirabayashi et al., 2013; Allen et aI., 2016; Arnell

=& -

12




e 22 A1 5, 5 1) 1 38 R BRI RV =18

e

TLLCIF

AZHEMREEERAIEERE  ArlUBVBERE - EREEZEDSEEEERSE

AU - R EFREY RIS RN - AI0 - ESDFUKS A SRR E R BT R A ENIREMRE -

AR EREEFEIEMEIRE] (Gariano and Guzzetti, 2016) - U EIREAMERE - AISERS
J2 B 48 AR 12 E (Felder et al, 2018) - /KERE R EEH RRIEFEABEKE T - BFEE
KEEIE - ZTEAKKE - EKEE - s IRAPENAYE - R FEKHBR M KLE S
& (e.g. Yapiyev et al., 2017; Huang et al., 2021) - J& /> & /& b i BUR R AR B 5514 89
BARRE - 8FER - 25NN FEENMERIERE -

A FE 2 & E PR AR E R RS LR T E —Efn B RRE - BREERBRTESIIARR

ERERRBEFRK - ZEARWERRIMITZIEZSEARRIERA L - SRR E
BSHHERRE -

LB EESFMISFaEaEsE EfzEmE R MEREHERER MXINERRRAETE

FELUEZKLBABENEERTZENDS) ZRREEBHNE  BIRBERWEEET -
A EAHERBA ~ FKBIRIEEE - HWIUERIIENLSHWEIKES ( HluNEiEMm - (REIR
EAM EMENRIESSEESE ) @ w2 (NbSEHOKEZEEERES (Palomo et
al, 2021) -

AN

13



L& AR EREE o

IS\ S\ ¢ &R R - B8 A )
Xtent or adaptation observed in mountain regions 4 —ay =t o
Central and North J\j\ 3 1EE R 'ﬂ9: }il' B j— ﬁ
Africa Asia Australasia South America ~ America Europe Global L -I E L ‘F‘E_ . ,E ‘E & 55?
EFEHMNRAEEZEERE

0 €O € @ J <—6 (BRIREERENEL
;2B BEN) -
26060 Q@ O € C € | asiresons.
N 5 {6 ) 37 8 72 5 0 5 2 oL
0 O 6O O €0 O 6 € rmaER

o R

: e > RS BBEE T E L
: =l e REBESER  BEER
: £ — L 152 12 0] 7% 32 18 18

2@ PRl B By [ P




SEERESETHIBISUHHRE o

2h 24 h 48 h 72 h
(a) O Landslides o e - N »
Regression line - # s e o ,,? -
Sﬂ-gyr recurrence interval s A = = + LF ¥ // \"->
— == 25-yr recurrence interval ‘
——— 20-yr recurrence interval S_year
102 — — 5-yrrecurrence interval

10" 4

Mean intensity, / (mm/h)

20-year

Taiwan

10°

10" 10 10?
Duration, D (h)

25-year

10°

(b) O Landslides

Regression line
50-yr recurrence interval

——— 25-yr recurrence interval
— == 20-yr recurrence interval
10 4 ~ == 5-yrrecurrence interval

Mean intensity, I (mm/h)

vd

EEMERPNESBERRE  S0F&
. . MEE/KERIRRH S EAFEEIEN410-20%

Duration, D (h)

15



=L B R

£=%, ‘

mEm

= NERIRISIEH ST

BH
55

o
1%

BR
55

/\

Total landslide area (kmz)

Maximum landslide area (mz)

8
O Shihmen (a)
A Xindian
6 -
26% s
=
R
=
4 :
=
=z
=
=
[
-
2 -
(0)
} 42% ;
0 T T
Base period (1979-2003) End of the century (2075-2099)
Period
1.2x10¢
O  Shihmen (C)
A Xindian
1.0x10°
g
8.0x10 - =
o <
39% E
6.0x10° - o =
1
@
=
£
4.0x105 - =
Z
2.0x10° 4 lo)
% 42% %
0.0 T T

Base period (1979-2003)

Period

End of the century (2075-2099)

1.0

0.8

0.6

0.4

0.2 4

QO  Shihmen
A Xindian

0.0

;

(b)

26%

44%

Base period (1979-2003)

Period

End of the century (2075-2099)

AR
55
fiE]
] 2

1200
2 Sinamn | (d)

1000 -

800
28%

600 - 0

400

m] & 42%

0 _l_ T

Base period (1979-2003)

Period

End of the century (2075-2099)

16



SEEREESE NRFIERRE o

TCCIRP

=
(1979-2003)

84+82=166%Hc/H g R

mO01+mO0

Summer

tH 425k
(2075-2099)

45+23+55+46=169i5 [ /E ey
cO+cl+c2+c3 Ve

(MRI_c3 = MRI_c0)

L — [ [T o
3 359 4 45 5 55 & 08 06 04 02 0 02 04 06 08 C




SEEREESE NRFIERRE

BB ZiEIR

2.0 0.8
) 3 = . i Base period —
mz;owgfu‘g";';;g::lhw with End of the century ﬂ)) —_— g:r::::dm- Y (h)
Struc':ures .5_-:
Volume 12 - Issue 2| abiuary 2020 g 1.5 4 0.6
3 F
< &
é; & E
175] s =
<P 2 1.0 A o 0.4
= E
= E
L - k!
E 05 1 //"% 0.2 1
=
7
0.0 +— T T 00 A— T T - Ty
10-15% 5.10% <% 10-15% 510% =% y& 't§ iﬁ, /% EE *; ]:;i
Top typhoon events (%) Top typhoon events (%) —_ “L N N
S
@ EoIsERTE A
‘= - %R 2 78
—— Base per| — Ba [
End of the century (D —_— Ensdtal']::le century (t} @ 2 m b , h
— 0.6 ]
s § E [N E]
>, |8 2
£ 041 £ 010+
= 2 |
S S =
oE B / 3 "
0.0 T T T LR

10-15% 5-10% 5% 10-15% S-10% 3%

Top typhoon events (%) Top typhoon events (%)




ngj ngj H? 3 T I-Sl E% *E ?5[

l r |' I -E m
I .L-- .L-- = ! /N_Sl'c @



	IPCC氣候變遷第六次評估報告TCCIP專家導讀活動��IPCC WGII 6th評估報告CCP5：山區�Cross-Chapter Paper 5： Mountains 
	摘要
	前言
	觀測之衝擊–水
	山區水資源對低地區域和人口的重要性
	觀測之衝擊–農業
	觀測之衝擊–自然災害
	山區氣候變遷觀測衝擊的偵測及歸因
	觀測之調適
	觀測之調適
	未來之關鍵風險–水
	未來之關鍵風險–自然災害
	調適和氣候韌性發展路徑的選項
	山區的調適程度
	臺灣山區氣候變遷下崩塌特性研究
	臺灣山區氣候變遷下崩塌特性研究
	臺灣山區氣候變遷下崩塌特性研究
	臺灣山區氣候變遷下崩塌特性研究
	謝謝聆聽  敬請指教

