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Warming beyond Paris and Glasgow limits of 1.5 °C

- We are already at 1.1 °C above pre-industrial
Global temperature change (1850-2020) temperatures from Greenhouse Gas Emissions & land

cover change
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Our future is still unwritten but we have a choice of
emissions pathways over the next 80 years
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We also live in a urban century

Rapid urbanisation at global scales since 1950
Future “new” urbanisation will largely occur in two continents
Growth is not homogenous — secondary cities growing fast esp. in Asia

Population Density
Bangkok rae 330 million urban population (2020)

Ho Chi Minh City 525 million urban population (2050)

Kuala
Lumpur

Singapore

Jakarta

Surabaya.
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Growth is not homogenous

Rural poverty is being replaced by urban poverty + rising
income inequality (ADB, 2013)

High and growing inequality within Indian and Chinese
settlements (Baker & Gadgil 2017; Imai & Malaeb 2018)

Insecure land tenure rights and absence of landuse planning
that is cognisant of climate change (Mitchell et al. 2015)

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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Urban heat risks
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Sea level rise & flooding risks to cities

Extreme sea level events

Due to projected global mean sea level (GMSL) rise, local sea levels that historically occurred once: per century (historical centennial events, HCES) are projected to become at
least annual events at most locations during the 21st century. The height of a HCE varies widely, and depending on the level of exposure can already cause severe impacts.

Impacts can continue to increase with rising frequency of HCEs.

(a) Schematic effect of regional sea level rise on
projected extreme sea level events (not to scale)

Historical Centennial extreme sea level
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(c) Difference batween RCP8.5 and RCP2.6
The difference map shows locations where the .
HCE becomes annual at least 10 years later )
under RCPZ.6 than under RCPB.5.

(b) Year when HCEs are projected to
recUr once per year on average
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(c) Projected number of people at risk of a 100-year coastal flood.

Calculated for sea level L
rise under SSP2-4.5, based
on current protection
levels
®
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especially from sea level rise (SLR)

Figure 1: The size of the circle represents the number of people at risk per IPCC region and the colours show the timing of risk based on projected
sea-level rise under SSP2-4.5. Darker colours indicate earlier in setting risks. The left side of the circles shows absolute population at risk and the
right side the share of the population in percentage. {Figure CCP2.4; Figure 13.6; Figure 15.3; Annex 1: Global to Regional Atlas; TS.9c}.

Coastal cities are subject to higher flood risks,

Current 1-in-100 year extreme sea level events will
likely become annual events depending on emissions

>1 billion people and $$$ infrastructure at risk from SLR
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We have a narrowing time window to reach
climate targets through ambitious reductions
in GHG emissions, deal with climate risks,
stop biodiversity loss and, at the same time,
& OUR improve peoples’ wellbeing — for example by
EA’U F . ol reducing poverty and hunger, improving

n UL EARTH . health and livelihoods and providing more

5 ﬁ people with clean energy and water. This is
climate resilient development.
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What can cities do?

Reduce risk via adaptation —
examine not just infrastructure
but also nature-based
solutions with planning and
social policy as solutions

e.g. security of land tenure to

reduce vulnerability, “green”

standards for new/retrofitted

buildings, and/or planning for

E\nd protection from Sea Level
ise

Reduce emissions not just by
technologies but also via
policies that reduce demand-
side/carbon-intensive
behaviour

e.g. policy shift to electric
vehicles

(d) Contributions of urban adaptation options to Climate Resilient Development.

Mature-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.

Contribution to - o ()
Climate Resilient c g
Development Negligible Small Moderate  High

Confidence in
positive contribution or « ®
negative contribution High  Medium  Low

Grey/Physical Infrastructure

Dikes, seawalls | water storage,
greywater use | slope revetments
[l air conditioning | passive cooling

| upgrading transport, energy,
water & sanitation infrastructure
| Information & Communication

Technologies | urban design &

building requlations

Addresses multiple hazards

Reduces systemic vulnerabil ity

Constrains knock-on hazard generation
Constrains transfer of risk to ather people and places
Enhances social capital

Enhances livelihood

Enhances health

Ecological benefit

Flexibility post deployment

Deployable at scale

Benefits adaptation in other infrastructure systems
Economic cost

Climate mitigation co-benefit

Reduces poverty and marginality

Components of Climate Resilient Development

Inclusive and locally accountable
Enables sodial transformation
Enables ecological transformation

Mixed positive/negative

°:-0000° 00

Nature-based Solutions

Urban agriculture Lstreet trees |
green roofs | parks and open
space | community gardens | rain
gardens | I:uoswales1j retention
ponds | riverbanks | floodplains
and watershed restoration

Planning and social policy

Land use planning | social safety
nets | emergency and disaster
risk managementJ health
services | climate education |
heritage conservation

200002002000 000

Figure 2: The figure is based on Table 6.6 which is an assessment of 21 urban adaptation mechanisms. Supplementary Material 6.3 provides a
detailed analysis including definitions for each component of Climate Resilient Development and the evidences. {Table 6.6;6.3.1;6.3.2;6.3.3; TS9.d}
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What can cities do?

Improve livelihoods not just by ad
hoc decision making but also via
inclusive, long-term
partnerships that reduce
poverty and enables
transformation

e.g. ‘green” employment
transition with new tech &
infrastructure

Look for co-benefits across
adaptation options that enhance
mitigation and sustainable
development

e.g. green spaces & water
sensitive urban design

Inteqgrated, inclusive planning
WOrKS

(d) Contributions of urban adaptation options to Climate Resilient Development.

Mature-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.
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Figure 2: The figure is based on Table 6.6 which is an assessment of 21 urban adaptation mechanisms. Supplementary Material 6.3 provides a
detailed analysis including definitions for each component of Climate Resilient Development and the evidences. {Table 6.6;6.3.1;6.3.2;6.3.3; TS9.d}



SIXTH ASSESSMENT REPORT
Working Group Il - Impacts, Adaptation and Vulnerability

RESILIENT
SEMARANG

Moving Together Towards
a Resilient Semarang

100 CITIES

ipcc
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City in Nature

Green, Liveable and

Sustainable Home for Singaporeans

# Plant1 million more trees, and have
every household within a 10-minute
walk from a park by 2030

& Develop over 130 ha of new parks,
and enhance around 170 ha of
existing parks vith more lush
vegetation and natural landscapes by
end-2026

@ Add 1000ha of green spaces by 2035

Green Government

Public sector will lead on

sustainability

@ Be exemplary in taking sustainability
action, including to peak public
sector carbon emissions around
2025, ahead of national target

# Encourage and enable citizens and

i to a inabili

@ GREEN PLAN

Sustainable Living

Strengthen Green Efforts in Schools

# Introduce an Eco Stewardship
Programme to enhance environmental
education in all schools

& Work towards two-thirds reduction of
net carbon emissions from schools
sector by 20:

# At least 20% of schools to be carbon
neutral by 2030

Green Commutes

@ 75% of trips during peak periods to be
on mass public transport by 2030

# Triple cycling path network to 1,320km
by 2030, from 460km in 2020

# Expand rail network to 360km by early
2030, from around 230km today

Green Citizenry:

Reduce waste and consumption

# Reduce amount of waste to landfill per
capita per day by 20% by 2026, and
30% by 2030

The Singapore Green Plan 2030 is a national
sustainability movement which seeks to rally
bold and collective action to tackle climate change.

Energy Reset

Cleaner-energy Vehicles

& New diesel car and taxi registrations.
to cease from 2025, with all new car
and taxi registrations to be of
cleaner-energy models from 2030

& Further revise road tax structure to
bring down road tax for mass-market
electric cars

@ Target 60,000 electric vehicle (EV)
charging points by 2030, with 8
EV-Ready Towns by 2025

Greener Infrastructure & Buildings

# Green 80% of Singapore's buildings
(by Gross Floor Area) by 2030

& 80% of new buildings (by Gross Floor
Area) to be Super Low Energy
buildings from 2030

# Best-in-class green buildings to see
80% improvement in energy efficiency
{over 2005 levels) by 2030

Sustainable Towns & Districts

practices, such as through green
procurement

v water
10 130 litres per capita per day

ay in HDB
towns by 15% by 2030

Green Energy

# Quadruple solar energy deployment to
1.5 gigawatt-peak by 2025

# Tap on cleaner electricity imports, and

increase R&D on renewable energy

and emerging low-carbon
technologies

Itis a living plan which will evolve as we work with Singaporeans

and partners from all sectors to

it for

Let's work together to make Singapore a green and liveable home,

Sustainability as New Engine

of Jobs and Growth

@ New Enterprise Sustainability
Programme to help local enterprises
adopt sustainability practices

@ Develop Singapore to be a carbon
services hub, and a leading centre for
green finance in Asia and globally

@ Develop Jurong Island to be a
sustainable energy and chemicals
park

# Leverage opportunities in sustainable
industries to create good jobs for
Singaporeans

New Investments to be

Carbon and Energy Efficient

@ Seek new investments to be among
the best-in-class in energy/carbon
efficiency

Jointly led by:

Resilient Future

Safeguarding our Coastlines

against Rising Sea Levels

@ S85b dedicated to coastal and
drainage flood protection measures

@ Formulation of coastal protection
plans for City-East Coast, North-West
Coast (Lim Chu Kang and Sungei
Kadut) and Jurong Island by 2030

Safeguarding Food Security

@ Produce 30% of our nutritional needs
locally and sustainably by 2030,
through developing land and sea
space and skilled workers, funding
support, and promoting R&D

Keeping Singapore Cool

@ Moderate the rise in urban heat, such
35 with cool paint and by increasing
greenery

Examples of potential resilient cities in Southeast Asia — the important role of land administration in

climate resilient urban development
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Climate resilient policies requires urban planning
Informed by robust research

In Singapore, the multi-agency Cooling Singapore 2.0 Initiative (National Research Foundation) that
contributes to SG Green Plan — “Resilient Future”

CS2.0 develocsos a digital urban climate twin (based on climate, energy, building, traffic and vegetation

models) to aid agency stakeholders in Singapore in examining what solutions can effectively reduce
urban heat & thermal discomfort

COOLING SINGAPORE

HOME

Cooling Singapore is a research project dedicated to developing
solutions to address the urban heat challenge in Singapore.
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In conclusion...

Land administration is an important
component in enabling climate
resilient development, especially in
cities that are facing high levels of
risk to their residents and
infrastructure bl " &€ Climate change is the

defining issue of our
time - and we are at a

Policies related to landuse plannin definind moment.
should be based on robust I?esearc : - =2
inclusive of all stakeholder
viewpoints, and should not be ad
hoc/short-term in duration to deal with
the climate emergency facing

humanity

(@\ Anténio Guterres,
! United Nations Secretary-General,
‘\‘\ : g4

10 September, 2018
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