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Delineation of mountain regions, population densities

(a) Delineations of mountain regions and population densities in 2015

IPCC WGII Continental Regions * Global population in mountain regions 1283 million people 115.85
== Q?r;?:a * Global mountain area 31.74 million km? A
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Observed climate change and impacts in
mountain regions in a 1.1°C warmer world

 Climate change impacts, and their attribution to human
influence, have increased - observable and serious
consequences for people and ecosystems in many
mountain regions.

« Variable timing of glacier- and snow-melt increasingly
affecting people and economies.

» Observed seasonal changes negatively affecting tourism
(e.g. winter)

» Exposure to climate-related hazards such as flash floods
and landslides are contributing to an increase in disasters
affecting a growing number of people in mountain regions
and further downstream.
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Increasing temperatures will continue
to induce changes in mountain regions
throughout the 215t century, with
expected negative consequences for
mountain cryosphere, biodiversity,
ecosystem services and human well
being (CCP5.3.1)
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Projected impacts at 1.5°C and beyond

Many low elevation and small glaciers will lose most of
their total mass at 1.5°C.

Endemic mountain species will be at increasingly risk
of extinction by exceeding 1.5°C (even temporarily).

Regions relaying on glacier- and snow-melt for
irrigation will face erratic water supply and increased
food insecurity (already irreversible).

At 2°C GWL, the operation of low altitude resorts
discontinued without snowmaking while beyond 3°C
GWL snowmaking will be a necessary but not always
sufficient for most resorts

Damages and losses from water related hazards such
as floods and landslides are projected to increase
between 1.5°C and 3°C.
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Key risks assessments and key risks in mountains

» Loss of lives, harm to people, and damages to

Exposure, vulnerability, ~—» Risklimpactlevel ~ Ember colour

R Nultpl ines _ infrastructures from landslides and floods.
Observed impacts for assessment Very High g Fure
e e piss Transiion o q . e e e
dented aoss [ I High'o Very High » Adverse impacts to livelihoods and risks to

sectors and regions Long-term abservations High
WGI Report ’ Expert elicitation

Modeli
Synthesis N
reports/reviews

economic sectors for mountain communities and in
the lowlands from changes in water supply and its

Transition from
Moderate to High

managements.

Moderate Yellow

Transition from

ioderle « Changes to mountain ecosystems and risks of
Undetectable Wrie mountain top species extinction due to warming

and range constraints including shifts in treelines.

» Intangible losses and harm to people and loss of
cultural values from decline of ice, snow cover and
warming as well as increase in disasters.
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Loss of lives, harm to people, and damages to infrastructures from landslides and
floods

People and infrastructure in mountain regions at risks of landslides and/or floods
for 1.3-1.7°C, 2.0-2.5°C and 4°C Global Warming Levels

(a) Risks in AR6 WGI reference regions
Global warming per subregion

] 4C

20-25C

1.3-1.7°C 1
Risk
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High
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Not assessed
Confidence X
esee \eryhigh B
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@ Mountain regions

ARG WGI
reference regions

Dotted border between TIB and SAS is due to
discrepancies between studies referring to the Southem Himalaya as part of SAS,
and the new AR6 WGI reference region delineations which include most of the Souther Himalaya in TIB

(b) Risk and driving hazards in mountain regions
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There are options we can take
In every region and every sector
to adapt to climate change, but
their effectiveness declines with
Increased warming.
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Adaptation is happening and nature offers solutions

There are options we can take everywhere and  Nature offers significant and untapped

in every sector. potential to adapt and to improve people’s
Who is responding, by geographic region and sector? I iVeS an d | ivel i h OOdS .

Bwcpe ana Souh [Photos V. Muccione]
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Adaptation options for flooding and water scarcity

o osiorn st shogin peis oyt 4k St CEMER o early warning systems,
water and ecosystem-based

Impact type A option  Effecti d t t A O n
Flood defenses (Protect) @ a a p a I 7
Flood preparedness and early warning plans (Protect/Accommodate) °

sediment
engineering-based options,
land-use change

managed retreat

Flooding - Coast/River Planned relocation (Retreat)
No-buikd zone, restrict new developments (Avoidance)

® ... Evidence

(1 X3
.... Economic
c c
.' ...ﬂ .......% ).... Agreement

E based (e.g. floodpi widening rverbed) (Protect)
Flooding - River R and diversion (A
Wet and dry proofing (Accommodate)
Retention: green roofs (Accommodate)
Flooding - Pluvial Retention: parks (Accommodate)
Update drainage systems and pumps (Accommodate)
Supply: Storage (reservoirs)
Supply: Water diversion and transfer

IS

efficiency improvements
water storage

water reuse

early warning systems
land-use change

= Low on preventing damage, medium on preventing fatalities

Supply: Water reuse

Water scarcity Demand: Water saving and efficiency
Demand: Reguiate distribution

Demand: Economic instruments

Demand: Land management and cover change

g and op | drought early warning systems

Assessement score

= Availability of sand can hamper feasibility in Southern Europe
Low Medium High

= In Southern Europe, no evidence for other parts of Euroge.
= Medium in Southem Europe and high in Westem and Central Europe/Northemn Europe
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The extent of implemented and planned adaptation in
mountains is insufficient to address future (key) risks in
mountains and in particular at higher warming (beyond 1.5°C)

Extent of adaptation observed in mountain regions
¥ v Extent of planned and

i : Central and North . 9 Q
o?::‘;:f;%gi Africa Asia Australasia South America America Europe Global Imp lemented ada ptat Ion actions
extent High confidence High confidence Low confidence  Medium confidence  Medium confiderf@le  Low confidence Medium confidence q 0 Q
observed in mountain regions
Speed shown in terms of three

dimensions: i) speed (timeframe
within which adaptations are
being implemented), ii) scope
(the scale of changes observed
from the adaptation action), and
iii) its depth (i.e., degree to which
a change reflects something new)
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Proportion of studies Level of adaptation extent
‘ Unclear Low Medium High

IPCC WG2 AR6 2022, Figure CCP5.7
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With warming above 1.5°C the needs for adaptation to address
the key risks becomes increasingly urgent.

» Effective measures to reduce risks are those that are robust under uncertain futures (i.e. allow for
adaptive planning), incorporate people’s concern and values and address multiple risks.

= Examples: Ecosystem-based adaptation / awareness raising combined with early warning
systems; multi-purpose water reservoirs.

» Regional cooperation and transboundary governance enable long-term actions where risks go
beyond boundaries and jurisdictions (e.g share data/information, form joint management
committees, bring in policy that benefits all countries.

 Ability of adaptation to reduce risks declines with increasing warming.
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Adaptation and sustainable development

Climate responses and adaptation options have benefits for ecosystems, ethnic groups, gender equity, low-income groups and the Sustainable Development Goals
i nd up 1o 1.5°C of global warming) with climate responses and adaptation options

ans of sectors and groups at risk (as observed) and the SDGs (relevant in the near-term, at gl

Relation with

Observed relation with
Sustainable Development Goals* *

sectors and groups at risk

v .
&t S F gb 3y
System Climate responses’  foyystems  Ethoic  Gender  Low
transitions and adaptation options o equity  icome Types of relation
groups
Coastal defence and hardening [ / = 4+ With benefits
Integrated coastal zone management . ! / = With dis-benefits
®  Not clear or mixed
Forest-based adaptation’ / 2 i
Land and Sustainable aquaculture and fisheries Insufficient evidence
ocean
ecosystems Agroforestry not assessed

Biodiversity management and ecosystem connectivity

Water use efficiency and water resource managemernt

Improved cropland management
Efficient livestock systems

! !

B B
+ B

not assessed

Confidence level
in type of relation with
sectors and groups at risk

High
Mediam

Low

Urban and Groen infrastructire and ecosystem services ! +
infrastructure Related
systems Sustainable land use and wban planning * ' n . . Sustainable Development Goals
Sustainable urban water management not assessed 1: No Paverty
2: Zero Hunger
g et xou ey ! - B 3: Good Health and Well-being
s:\;‘r(:r?vys Resdlient power systems ot assessed 4 Quality Education
Energy refiability not assessed 5: Gender Equality
6: Clean Water and Samtation
Health and health systems adaptation B 7; Affordable and Clean Energy
8: Decent Work and Economic Growth
Livelibood diversification + / s e 9: Industry, Innovation and Infrastructure
10: Reducing Inequaity
- Pla location and resettioment L
ek R Mo . g B 11: Sustainable Cities and Commenities
sectora! Human migration® . ' n
12: Responsible Corsumption and Production

Disaster risk management

Climate services, including Early Warning Systems.
Social safety nets

Risk spreading and sharing

13: Climate Action

14: Life Below Water

15: Life On Land

16: Peace, Justice, and Strong Institutions
17: Partnerships for the Goals

Footnates: ' The term response is used here instead of adaptation because some responses, such as retrest, may or may not be dered to be adaptation. ? Including sustainable forest gement, forest
conserviation and restoration, reforestation and afforestation, * Migration, when voluntary, safe and orderly, allows reduction of tisks to climatic and non-climatic stressors. ¢ The Sustainable Development Goals

(SDGs) are integrated and indivisible, and efforts to achieve any goal in isolation may trigger symergies o trade-olfs with othes SDGs. * Relevant in the neac-term, at global scale and up to 1.5°C of global warming

IPCC 2022 WGII, Figure SPM4.B
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To avoid mounting losses and damages urgent

actions are required
* Reduced climate risks — adaptation

* Reduced greenhouse gas emissions — mitigation

* Enhanced biodiversity

This is Climate Resilient Development.

* Is considered across government and all of civil society

« Draws on wide-ranging knowledge (scientific, Indigenous, local, practical)
* Involves everyone — forming partnerships

» Conserves and restores ecosystems

* Involves marginalized groups

* Prioritises equity and justice

* Reconciles different interests, values and world views

* Requires scaled-up investment and international cooperation
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Climate resilient development pathways — benefits for people,
nature and the climate

(b) lllustrative development pathways (c) Actions and outcomes
,« W | characterizing development pathways

HIGHER

Starting today,
every action,
every decision
matters.
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“Climate resilient
development is
< i already challenging at
it 1 - current global
S warming levels.
The prospects will
become further limited
if warming exceeds
1.5°C and may not be
/ possible if warming
o beyond : exceeds 2°C.”

1PCC Sustainable
ARG Development Goals

A entacton

m lllustrative climatic or non-climatic shock,
e.g. COVID-19, drought or floods,
that disrupts the development pathway

Narrowing window of
opportunity for higher CRD




‘ ‘ The science is clear.

Any further delay in concerted
global action will miss a brief and
rapidly closing window to secure
a liveable future.

This report offers solutions to the
world.



Thank you!

veruska.muccione@geo.uzh.ch
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