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Two takeaways

 Urban areas have been — and will continue to be — the foci of

many compound and cascading climate impacts and risks
 Inadvertent risks arising from interactions between two complex
systems

» Successful urban adaptation requires climate resilient
development to occur

* Integrating responses and financing are essential steps for success



Urbanisation + climate change = problem
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On course for 1.7 °C by 2050 under
current emissions trajectory accounting
for current Paris Agreement targets

Doubling of urban population from 2020
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The difference in observed warming trends between
cities and their surroundings can partly be attributed to
urbanization (very high confidence).

Annual-mean daily minimum temperature is more
affected by urbanization than annual-mean daily
maximum temperature (very high confidence).

@ Urbanization has exacerbated changes in temperature
extremes in cities, in particular for nighttime extremes
(high confidence)

Significant contribution of
urban heating in Asian cities
towards overall warming
trend from 1950

Singapore has about 50% of
warming from local vs.
surrounding warming

Box 10.3, IPCC AR6 WGI/ IPCC WGI Factsheet Urban

(@) Trend in global surface air temperature (CRU TS, 1950-2018)
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Hazard & Exposure increases, but so does Vulnerabillity

* Rural poverty is being replaced by urban
poverty + rising income inequality

Climate change in cities and settlements

(a) Urban poor populations residing in informal settlements are highly vulnerable to climate hazards given their housing characteristics
and location in marginal lands and high-risk areas.
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IPCC AR6 WGII Technical Summary (2022)

Future risks — not just on “land”

(c) Projected number of people at risk of a 100-year coastal flood.
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Compound and cascading risks emerge

EXTREME FLOOD OR STORM SURGE

' Public services

ENERGY SUPPLY ~\€0mpmmlsed
{ \ URBAN
Traffic management Supply SERVICES
systems disrupted broken
TRANSPORT |NFGRMAT|DN
iu SYSTEMS TECHNDLGGY Social services
disrupted

Communication
disrupted

Goods and people
unable to travel

SOCIAL INFRASTRUCTURE

A flash flood damages energy
supply, for example by flooding an
electricity sub-station.

This impact cascades to
associated sectors and services
such as transport, IT and

urban services, producing a
compounded impact on social
infrastructure, wellbeing and

future vulnerability.

IPCC AR6 WGII Figure 6.2



Compound and cascading risks emerge

EVERYDAY FLOODING OF RECURRENT DROUGHTS
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Communication
disrupted

Social services
disrupted

Social wellbeing
eroded

SOCIAL INFRASTRUCTURE

Chronic climate impacts such as
everyday flooding put pressure
on social infrastructure over time.
Strained livelihoods, health and
education services challenge city
budgets and place additional
demands on formal services.
These impacts place further
pressure on already constrained
urban social infrastructure

generating vulnerabilty.

IPCC AR6 WGII Figure 6.2



Conceptual evolution of risk (per IPCC)

e ARDS risk graphic
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There is a rapidly narrowing window of
opportunity to enable climate resilient

) development
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CRD utilises
coordinated and
Inclusive
approaches to
lessen climate
risk

Implementing
existing data,
Information &
policies in
reducing climate
hazard

Reduce
occurrence of
maladaptation

Financing these
approaches is
critical

(d) Contributions of urban adaptation options to climate resilient development.

Nature-based solutions and social policy as innovative domains of adaptation show how some of the limitations of grey infrastructure can be mediated. A mixture
of the three categories has considerable future scope in adaptation strategies and building climate resilience in cities and settlements.

Nature-based Solutions

Planning and social policy

Contribution to . ~ N Grey/Physical Infrastructure

climate resilient © O _/ N .

development Negligible Small Moderate High Dikes, seawalls | water storage,
greywater use | slope revetments
| air conditioning | passive cooling

Confidence in | upgrading transport, energy,

positive contribution or [ ® water & sanitation infrastructure

| Information & Communication
Technologies | urban design &
building regulations

Addresses multiple hazards
Reduces systemic vulnerability

Constrains knock-on hazard generation

negative contribution High  Medium  Low

Mixed positive/negative
Constrains transfer of risk to other people and places °
Enhances social capital o
Enhances livelihood
Enhances health
Ecological benefit °
Flexibility post deployment o
Deployable at scale
Benefits adaptation in other infrastructure systems
Economic cost .
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Reduces poverty and marginality

Components of climate resilient development

Inclusive and locally accountable
Enables social transformation

Enables ecological transformation ®

Urban agriculture Lstreet trees |
green roofs | parks and open
space | community gardens | rain
gardens | bioswales# retention
ponds | riverbanks | floodplains
and watershed restoration

Land use planning | social safety
nets | emergency and disaster
risk management{J health
services | climate education |
heritage conservation
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Integrating adaptation with mitigation

Urban Green and
Blue Infrastructure

Mitigation Benefits

Adaptation
Co-benefits

SDG Linkages

Green Walls
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Key Adaptation Co-benefits

@ Reduce Heat Stress
O Mitigate Flooding
© mprove Healtn

O Improve Air Quality

O Promote Biodiversity
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Key Mitigation Benefits

@ Sequester and Store Carbon
O Reduce Building Energy Use
@ Reduce Municipal Water Use

O Facilitate Active Mobility

O(

E.g. urban green and blue infrastructure
(IPCC AR6 WGIII Chapter 8)




From ARG to ARY

* Need for actionable solutions for cities — especially on critical
gaps on policy and urban finance

« Special Report on Climate Change and Cities
« Scoping meeting (early 2024)
« Approval of report outline and structure (mid-late 2024)
» Selection of authors thereafter

i - Chensiyuan CC BY-SA 4.0



https://commons.wikimedia.org/w/index.php?curid=18426190

Two takeaways

 Urban areas have been — and will continue to be — the foci of

many compound and cascading climate impacts and risks
 Inadvertent risks arising from interactions between two complex
systems

» Successful urban adaptation requires climate resilient
development to occur

* Integrating responses and financing are essential steps for success



Thank you!

o @winstontlchow
e winstonchow@smu.edu.sq
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