Parallel Session: Beat the Heat Training

Session 1: Urban Heat Planning
and Integration into Policy
Frameworks

15:00-16:30, 15 September 2026
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Dr. Eleni Myrivili

Global Chief Heat Officer,
Strategic Lead Beat the Heat,
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Extreme heat is
a silent killer

The deadliest climate hazard — half a million deaths per year
Days per year that max temperature exceeds 35°C |
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i+
BT Cities with max temperature above 35° C for at loast 150 days per year

[

US: 1,500+ daily heat records

broken in June; Philadelphia/DC
France: 2,025 excess deaths in

one June heatwave, hardest on
45+

WORLD RESOURCES IMSTITUTE

India: by late April, 98 of world's
100 hottest cities were Indian

highs above 46
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July 2026: 2nd-warmest on record globally, +1.47°C vs
pre-industrial; highest July sea surface temps ever

3.79 billion people exposed to extreme heat if warming

passes 2°C 41% of global population in 2050

Huge impacts on productivity -
2-3% productivity drop per

degree above 20°C (ILO)

Strained power grids, transit

widespread outages
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Beat the Heat
A mutirao against
extreme heat

A COP30 - UNEP Cool Coalition
flagship implementation drive,
launched in 2025,

BE A Beat the Heat
operationalises the Global
THE Cooling Pledge, turning
commitments into scalable
HEAT cooling action.

Objective: accelerate local-level
solutions for extreme heat and
sustainable cooling.
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Survey results: Vaté
.se L High Urgency, Low Readiness
Cltl es already recog nl ze extreme Percentage of surveyed cities reporting heat as a priority risk versus lack of foundational action.

heat as a major risk, but most still

lack the basic planning and data 64.2%

foundations needed to respond. 45.0% 40.4%
Extreme heat as a Have not yet started Have not yet started
top 3 priority risk heat mapping or planning nature-based solutions

and passive cooling

Survey conducted with Beat the Heat cities and states
between February and June 2026.
About 150 respondents
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Cities joining forces to

Beat the Heat

250+

®
®
® o
@& .(
(O}
®
(| N @
e &
L
e®
e«
%
@
3t
mﬁﬂ ous a8
ade S0
.. (.O .(.& (C'
ee
o o0 -~
o
. «

Ministry of Sustainability
orRE —

and the Environment

-
=N

Coalition
INEP-convened ive

A Cool

&
p

environment
programme



100+
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Beat the Heat focus areas*

L2 2NN

Conduct urban heat
assessments and prepare
action plans — identify
hotspots and integrate
heat into urban and
climate plans.

&

Implement nature-based
and passive cooling
solutions, including
through building codes.

il

Procure low-GWP, high-
efficiency cooling
technologies for public

buildings.

(* corresponding to the subnational commitments of the Global Cooling Pledge and two
of the national commitments of the Global Cooling Pledge)



Survey results: G330

I ) High Demand for Infrastructure and Planning
Over 90% Of C|tles are as klng for Percentage of cities prioritizing each commitment if they could only receive support for one.

foundational heat planning and

nature-based solutions.

49.5%
42.2%
Cities recognize that to survive extreme heat, they
must first establish core governance (Heat Action
9 . o,
Plans) and deploy nature-based & passive cooling 8.3%
solutions.
Nature-based solutions Heat action planning Sustainable cooling
and passive cooling and governance procurement
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Survey results:

Planning is a catalyst for action

Cities with heat mapping and
planning are significantly more likely
to move toward implementing cooling

solutions.

Planning is the Catalyst for Action

Percentage of cities actively designing, strategizing, or implementing physical cooling solutions.

Over 8.5x more likely to be advancing
NbS strategies, passive designs, or pilot projects

70.0%
8.2%
Cities with NO formal Cities with heat mapping
heat mapping or plans and/or planning
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Agenda - Beat
the Heat Training

15 Sept Session 1C. Urban Heat Planning and
15:00-16:30 Integration into Policy Frameworks

Site Visit 1: BCA Braddell Campus
(or for registered partners: Heat Resilience
& Performance Centre (HRPC))

15 Sept
17:00-18:15

16 Sept Session 2C. Implementing Nature-Based
09:00-10:30 and Passive Cooling Solutions

16 Sept Session 3C. Financing and implementing
11:00-12:30 urban heat and cooling resilience

16 Sept Site Visit 2: Punggol Digital District
14:00-17:30 Site Visit 3: Sentosa Island
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Session 1C. Urban Heat Planning and Integration into Dol

Policy Frameworks

Singapore’s Digital Twin

What this session looks at:

« How cities can integrate urban heat
considerations into planning, strategies,
and policy frameworks

« Some of the tools and data now
available to identify heat hotspots and
target interventions (satellite data,
digital twins, heat-risk mapping: e.g. see
Keep Cool Hub)

« Real examples of cities embedding heat
into governance

« Explore how different contexts are
addressing this issue
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Session 1C. Urban Heat Planning and Integration into Policy nihiye
Frameworks 430

Key considerations from existing city experience

« Start with assessing the current situation

Coal Cities Lab

« Embed heat into existing planning and building

Selected Scenario ~

«“

codes, as much as possible not as a standalone

© Fortaleza 1926 September 2025

]

document

oo
oo

it

* Prioritize the most exposed — outdoor workers,
elderly residents, informal settlements

« Sequence solutions: passive and nature-based
first, mechanical cooling as a complement to
avoid maladaptation

 Assign clear ownership — someone has to act WRI Cool Cities Lab
on the data, convene different stakeholders,
and keep the plan current
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Survey results:

B Not yet started

B Planning or starting heat

Heat action planning mapping

B Heat mapping completed,
but vulnerability assessment
notyet completed

(o]

Only 7% of respondents have

M Heat mapping and
vulnerability assessment
completed

implemented or institutionalized heat

actions. B Heat Action Plan developed

W Heat actions being
implemented or
institutionalised

44% have not yet started to plan for or

implement heat actions
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Survey results: e

B No city-specific heat data
available

Availability of heat-related data

B Basic heat data available, but

65% of respondents do not have not decision-ready
. m City-level heat dat ilable,

usable heat data available. el S

B Heat data actively used for

. . planning or risk management

21% actively use the available data

B Integrated heat data systems

in place

environment Coalition and the Environment
programme ' nnnnnnnnnnnnnnnnn ve

U N & (‘ Cool ' ': Ministry of Sustainability
~




Extreme heat preparedness & Urban Heat Management Handbook g |

Shi Hui Phua

Urban Specialist, World Bank
Group
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= %%% PLEDGE ASSEMBLY

SINGAPORE 15 - 18 SEPTEMBER 2026

BEAT THE HEAT TRAINING

Extreme Heat Preparedness

& Urban Heat Management
Handbook

Phua Shi Hui
Urban Specialist, The World Bank Group
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@ WORLD BANK GROUP
@ WORLDBANKGROUP (/%)

UNLIVABLE UNLIVABLE

CONFRONTING EXTREME URBAN HEAT IN
WHAT THE URBAN HEAT ISLAND EFFECT MEANS FOR
EAST

LATIN AMERICA AND THE CARIBBEAN

@wonmsnuksnoun o KRIHS

Combating
Heat in Cities

Operationalizing the Urban Heat
Agenda at the World Bank

Mobilizing Investment for
the De ing World’s
nable Cooling

SesTEMBER 204

C

How Cities in Europe and Central Asia
Can Survive - and Thrive - in a Hotter Future

@ vomosmueoncee

@D @
@J WORLD BANKGROUP ‘4@' ymN ®
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.A Livable Future

~ Protecting Jobs and Growth
Extreme Heat in South Asia's Ci
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andbook

Handbook on
_ Urban Heat
on

Management

in the Global South
Volume I

Handbook on

@ WORLD BANK GROUP

Urban Heat

Management
Summary for Policymakers

in the Global South
Volume IT

Handbook on
Urban Heat
Management

in the Global South

Volume I

Technical Manual
1. Summary for
Policymakers

Solutions Catalog

2. Technical Manual

3. Solutions Catalog
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Urban Heat Management Handbook

5 Principles

Start now - if Needed, Start Small
Make the Journey Together

Establish Clear and Funded
Mandates for Long-term Action

Tailor Heat Management to the
City

Build on What Has Worked Well in
the Past

1

UNDERSTANDING
HEAT RESILIENCE

Introduction
to key concepts
and terms around
urban heat resilience
and management

|
®

What is heat risk?

)

What are the impacts of
extreme heat in cities?

S

i Why is heat risk
~~ | becoming more important?

\

How are cities in the
Global South
particularly affected?

2

ASSESSING
HEAT RISK

Creating an evidence
base to inform action
on heat resilience

O

Assess Context
and Capacity

®)

Assess Hazards

®)

Assess Exposure

Assess Vulnerability

®)

Assess Impacts

Combine Heat
Risk Assessment

3

PLANNING FOR
HEAT RESILIENCE

Developing heat
management plans
and implementing

interventions for

heat resilience

®

Communicate Heat
Risks and Impact

©)

Set Objectives for Heat
Management in your City

®)

Outline and Prioritize
Heat Resilience Solutions

Develop Prioritized
Heat Resilience Solutions
for Implementation

®)

Monitor and Evaluate
Heat Risk and Resilience

RESPONDING TO
HEATWAVES

Implementing actions
to respond to heat
waves and reduce

heat-related impacts

Preparing for
Heatwaves

Respond during
the Heatwave

Learning from
the Heatwave
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Feels like over 52 deg C: Bangkok boils with heat index ¢ |
hitting ‘extreme danger’ level X

Sign up now: Get insights on Asia's fast-moving developments .-.
-

Bangkok set for region-topping temperatures in years
to come: Study

Experts say the Thai capital must act now or face a much hotter future, with projections of
up to 120 extreme heat days a year by 2050.

a Jack Board
<

29 Apr 2026 06:00AM
(Updated: 29 Apr 2026 07:51AM)

©e00000
(C seeghnamurggmer )

Bangkok's maximum heat index has exceeded 52 deg C and fallen into the "extreme danger” category. PHOTO: EPA

Bangkok heat index reaches 51.9 deg C, heightening
heatstroke risk

Sign up now: Get insights on Asia’s fast-moving developments

B i : —
Bangkok has some 1.3 million outdoor workers who are exposed to rising heat. (Photo: CNA/Jarupat
Karunyaprasit)
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SHAPING A G Understanding urban heat “:‘3 ::E‘l
BANGKOK: et S
Tackling Urban Heat for a More Livable City

Measuring its impact on health,
infrastructure & the economy

Proposing strategic actions for better

heat resilience
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Bangkok at risk:

&

111&
HAZARD EXPOSURE
Magnitude of heat Which people and
stress in urban settings

assets are affected,

where, for how long

O

VULNERABILITY
Degree to which a given heat

exposure causes harm
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Urban heat island intensity by district

Khiong Sam Wa

Nong Chok
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Source: World Bank / National University of Singapore

strong UHI effect at ~2 °C

compact
0 built-up areas

Mean UHI intensity, December 2019
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Bangkok's vulnerability to heat
Children & elderly population by
district, Bangkok

Children (<15 years old)

Who is most at risk?

# 10,001 - 20,
Source: WB staff calculation based on World Pop (2024)
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1°C
increase

Health

2,300 lives lost
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AL +$
Do
Yu*
Place People
Targeting for heat Engagement with at-risk Coordination across
“hotspots” communities departments
£
2 Early warning coverage &
= accessibility
=
(/) .
Cooling centers &
hydration points
@ Regulations & policies
Green & blue
infrastructure expansion
0 Sustained governance &

Integration of heat funding mechanisms

resilience in planning &

codes
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Case study 1: Accessing data for planning through Google

Rajroshan Sawhney

Research & Applied Al Partnerships lead,
APAC, Google

and the Environment



Google Research

Google Research
Heat Resilience

Our Website

Supporting Action on Urban Extreme Heat




Google Research

Heat Resilience is Part of Google's Broader Commitment to Applying Machine Learning
to Urgent Global Challenges

Flood Forecasting Wildfires Green Light

Forecasting & mitigating Detecting & forecasting Reducing vehicle-based Post-disaster
floods wildfires emissions & harms damage assessment
Open Buildings Weather Food Security African Languages

A LN 3
Mapping the Skillful weather forecasting for Forecasting food insecurity and

African continent Africaand the Global South Computer Vision for plant
phenotyping




Google Research

Urban Warming is Accelerating, Creating an Urgent Humanitarian and Economic Crisis

Extreme heat is a silent killer. It is responsible for an
estimated 0.5M deaths annually.

The impact is large and growing. 1.6B urban residents
will face regular, extreme heat waves by 2050. Cities
heat up at twice the global rate

Cities are ready to act. We see strong demand and
willingness to adapt.

Heat Deaths Have Doubled in the US.
in Recent Decades, Study Finds

T hugust heat wave bears down on a

Over 60,000 Europeans died from
heat during 2024 summer: study

Maois than 50,000 people died from hast in Dutope during et year's
recor-breaking summer, a benchmark study sakd Monday, in the lstest warnes of the
massive toll cimate change ks hawing cnitha continer,

How Extrems Heat Kills, Sickens, .

Strains and Ages Us b

o e ot e Earth’s 10 Hottest Years on Record Are
the Last 10

Heat Is Costing the U.S. Economy
Billions in Lost Productivity




Google Research

Precise Data is Lacking

While active, long-term urban redesign (trees
and reflective roofs) is highly desired, cities
face significant hurdles in planning and
execution because they lack hyper-local,
parcel-level data to target high-return
interventions

monetization_on

The Resource Barrier

Collecting actionable, neighborhood-level
environmental data typically requires
commissioning expensive municipal LiDAR
flights and custom thermal surveys, which
strains local public budgets

Google’s Goal is to Close the Data Gap to Support Cities Resilience to Heat

Closing the Gap with Google Al

Fuses global machine learning models
with high-resolution aerial and multispectral
satellite pixels to automatically map urban
structures, vegetation, and reflectivity

Replaces high-cost custom
monitoring with open, address-level spatial
indicators—delivered as a free public good to
empower every municipality, regardless of
budget size



Google Research

Supporting UNEP’s Vision for Global Cool Cities

Supporting the Global Cooling Pledge

At COP28, UNEP's Cool Coalition launched the
Global Cooling Pledge (signed by 70+ member states) to cut
cooling-related emissions by 68% by 2050

Google Research provides hyper-local
environmental data needed to deploy passive, zero-emission
cooling solutions to support these critical subnational goals

Aligning with "Beat the Heat"

We partner to aligh our open-science
datasets with UNEP’s Beat the Heat initiative

The initiative mobilizes over 250+ cities and
100+ partners around nature-based cooling and climate-
resilient urban design




Google Research

Tree Canopy

Provides data on urban tree cover

Helps cities understand current tree canopy
coverage, identify planting opportunities,
prioritize expansion in vulnerable
communities, and track progress against
urban forestry goals

We Currently Support Users Through 3 Primary Products

Cool Roofs

High-resolution rooftop albedo (reflectivity)
data.

Helps cities understand their current
baseline albedo, identify and prioritize
neighborhoods for cool roof interventions
(often using equity filters), and monitor
albedo changes over time to inform policy

ThermoKnob

Scenario modeling tool that allows users to
estimate the potential land surface
temperature reduction from cooling
interventions (eg. "What is the cooling
effect of increasing tree canopy by 15%?")




Google Research

Decision-Making & Data Gaps

Empirical Planning Questions

® Where should we plant trees to maximize shade in highly exposed
pedestrian corridors?

® Which commercial buildings have large, flat roofs that are prime
candidates for cool roof coatings?

® How many degrees of land surface temperature reduction will we
get for a given budget?

Dismantling the Analytical Bottleneck

Google's tools resolve these questions by
moving from coarse, regional heat estimates to address-level and
neighborhood-level precision.

Provides the quantitative metrics needed to
justify capital budgets and align stakeholders around concrete targets.




Google Research

Tree Canopy

Proprietary machine learning models segment high-resolution aerial
imagery to detect individual tree crowns, separating tree canopy
from low-lying grass, shrubs, and structures.

What Planners Can Do with the Data

Map Coverage: Understand current tree canopy coverage
aggregated at neighborhood and census block levels.

Identify Opportunities: Pinpoint non-forested, permeable ground
and right-of-way spaces available for planting.

Prioritize Equity: Overlay canopy deficit maps with demographic
filters to prioritize vulnerable neighborhoods.

Scale & Access

Available in 2,000+ cities, directly in Environmental Insight Explorer
(https://insights.sustainability.google/)

@

Tree canopy percent

A =




Google Research

Cool Roofs

Estimated rooftop reflectivity in select cities, based on Al algorithms
trained on high-resolution aerial imagery combined with satellite
reflectivity measurements.

Roofs comprise 20% to 25% of the total surface area in typical cities.

Conventional dark roofs absorb 85% to 95% of solar radiation,
heating up to 150°F (65°C) or more.

Models and observations suggest that local cooling of 1 °C or more
is highly feasible if municipalities manage to significantly increase
regional reflectivity (albedo).

Address the urban heat island effect by quantifying solar radiation
management potential per building, integrating albedo
management into natural roof resurfacing cycles.

EFTER W NIRRT

Rooftop albedo

.ﬁ-—'\

Rooftop information

Average Low-slope
albedo roof area %

0.471 99%

Low-slope Steep-siope
albedo

0.474

Roof area for building




Gcogle Research Google UrbanHeat Resilience 09/2026

Cool Roofs

https://sites.research.google/gr/heat-resilience/




Google Research

T g—
ThermoKnob —— P | oo s e srtecs tparhs () G
ook 1019 104.5 104.3 W05 1087 1098 1109
Overview 10?1“F ]D?1F ]
Estimating the temperature reduction potential of

trees and cool roofs to empower decision makers. & ool rook area

Planners cannot afford trial-and-error with million-dollar capital ; |

improvement budgets. ThermoKnob simulates physical thermal changes b i

in advance. 15.4% 15.4% +
S}

San
-

Key Capabilities Tree canopy

¢ Interactive "What-If" Sliders ek e

Model tree cano ercentage and cool roof area changes instantly. & il
Py e & & Y 22.0% 22.09

or

e Localized Temperature Simulations
Predicts surface temperature drops in °F/°C at census tracts levels.

—ell)

14 Targeting global expansion scheduled for 2027
US Cities




Google Research

How to access our data

50+ Cities

® |nteractive visualization

® Direct raw data download
available

Google Earth

All US census tracts mapped and
accessible

2000+ Cities

Google Earth
® All US census tracts mapped

® |Includes 18 other countries
worldwide

14 US Cities (Pilot) + Hyderabad, India

Los Angeles, Phoenix, Austin,
Miami-Dade, Baltimore, Boston, Boulder,
Colorado Springs, Melbourne, Nashville, New
York, San Antonio, Stockton, Tempe, Washington
DC, Hyderabad




Google Research

Case Study: Stockton, CA

©

The Challenge

Stockton's Office of Environment and
Sustainability was developing a proposal for
a new cool roof ordinance. To gain support,
they needed compelling, visual data to
demonstrate the potential benefits to city
leadership and the community.

O

The Action

Using the Heat Resilience tool’s temperature
effect modelling, the planner modeled
scenarios to quantify the local temperature
reduction that could be achieved by
increasing the number of cool roofs across
the city

O

The Impact

The data and visualizations from the tool
became the foundation of a formal
ordinance proposal. This data-backed plan is
now being used to advocate for a cool roof
requirement in Stockton's Climate Action
Plan (2024-2026)

o

I'm really heavily relying on the Heat Resilience Lab to showcase
the visual data to back the policy.

Senior Management Assistant, Stockton’s Office of Environment and Sustainability




Google Research

Connect & Access Resources

Our Website

Scan to access interactive models, tools, and downloadable datasets.
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Case study 2: Athen's extreme heat services

Iphigenia Keramitsoglou

Research Director,
National Observatory of Athens (NOA)
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¢OR AUTHORITIES

Complete solution

&) PREPAREDNESS € OPERATIONAL

¥, Identify gaps & i L ‘7 Manage cooling
A enderserved areas N spaces in real time

Add / update spaces

@ Before the heat season

Identify underserved neighbourhoods, analyse
cooling-space accessibility and test intervention
scenarios.

€ During heatwaves

Manage cooling spaces in real time, update
operational status instantly and communicate
directly with citizens and visitors via a dedicated

FOR CITIZENS & TOURISTS - LML =
MOBILE APP aTaalD I TN € POST-SEASON
o COMPLETE ANALYTICS

_HEAT RESILIENCE o
CIRCLE

People,

mobile app.

@ After the heat season

Understand how services were used, collect citizen
feedback and make evidence-based decisions for
future investments.

€ At the same time, citizens and tourists receive
personalised heat-health information, access to @extrerﬁ“c’i
cooling spaces, cool routes, protection features for

vulnerable people and direct participation through — A suomsuernes
feedback and reviews. i ‘ BB e

Cooler cities for
generations to come.

EMPOWER COMMUNITIES ‘ ’ A SUSTAINABLE FUTURE

"" Infarmation. Connection.

ONE PLATFORM. EVERY PHASE. COHPLETE PROTECTION. —
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Singapore Demo

prepared for the Global Cooling Pledge Assembly 2026, 15-18 September 2026
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ANNOUNCEMENT

Destination Earth
Destinatiqn Earth

A Highly Accurate Digital Model of the Earth

EXTREMA Global AAS

Advanced Application Service ’ ,

Contract starts: October 1st, 2026

Funded by the
European Union

Send your interest to: extrema@noa.gr
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From Models to Decisions:

Tools for the Climate-Ready City
Cooling Singapore 2.0
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Lead, Project Management and Research Translation ‘
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Cooling Singapore
(CS) is a research
project dedicated to
developing solutions
to address the urban
heat challenge in

Singapore.

CS1.0

Jan 2017 — Dec 2018

(24 months)

CS 1.5

Apr 2019 — Sept 2020

(18 months)

(SEC) SINGAPORE-ETH
CENTRE

TOOLS
FOR COOLING
SINGAPORE

GUIDE OF 20+ SIMULATION TOOLS
SS URBAN

TO ASSE: EAT ISLANI
OUTDOOR THERMAL COMFORT




Singapore Views

The Urban Heat Island (UHI) effect

Local Climate Zones

. Water Large low-rise
Bare Soll or Sand . Lightweight low-rise
E Bare Rock or Paved Open low-rise
Low Plants | Open mid-rise
Bush, Serub Open high-rise
Sparse Trees Compact low-rise
Dense Trees Compact mid-rise
Heavy Industry Compact high-rise

Sparsely Built

Baseline

Current (2016)

£ CS

Urban Heat Island (UHI) [°C]
-2 0 2

Insufficient Data _




Cooling Singapore 2.0 (WP. A)

Sept 2020 — Aug 2024

Meso-Microscale
Climate Simulation

How can we help planners to
better understand the impact
of new policies and plans on
the urban climate?

ik

. >
Scenario 1 Scenario 2 Scenario 3

What-if
District cooling A Solar PV A Electric cars A
Scenarios

1.  Build a Digital Urban Climate Twin (DUCT)
for Singapore, which includes various
computational models. Digital

Twin

2.  Usethe DUCT to evaluate quantitatively
what-if scenarios for future Urban Heat
Island (UHI) and Outdoor Thermal Comfort
(OTC) analysis.

Real World




Developing a Digital Urban Climate Twin (DUCT)

DUCT is a tool that is capable to model the passive factors such as urban morphology, blue-green infrastructure and land
cover, and active factors such as waste heat generated by buildings, transportation, etc.

DUCT includes various Input Processing/simulation Output
f Whal-if scenario parameters Federation of models Simulated climate data
computational models:
1. Urban Climate Models
(meso- and micro-scale)

2. Anthropogenic Heat Emission
Models

(e.g., industry, traffic, building air
conditioning)

To allow users to evaluate
quantitatively what-if scenarios for
future Urban Heat Islands (UHI) ,
Outdoor Thermal Comfort (OTC)
and Energy Efficiency (EE)
analysis.




From Science to Policy -How
to bridge the gap?

Users (e.g., planners) can ask what-if
guestions and explore how the new
master pans and policies perform in the
simulation before implementing them.

SIMULATE

TRANSLATE
SCENARIOS

ANALYSE
& MODIFY

IMPLEMENT

REPEAT
SIMULATION
PROCESS

POLICY

Master Plans

PLANNING I

APPLICATION
INFRASTRUCTURE

SCIENCE

(Federation of) Models

Results can inform the planning process
and contribute to the development new
master plans.

Users can explore what-if scenarios.

Explorer Application leverages the models to run
simulations as part of the what-if analysis process.

Adapters are used to
operationalize models.
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Belo Horizonte,

Brazil

. Jakarta, Indonesia

.....
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DUCT Use Cases

The flexible setup of the DUCT
allows for additional model
onboarding and extension to
other cities or climatic regions.

The team has further extended
and tested the DUCT’s
capabilities in other cities, such
as Madrid, Vienna,
Bhubaneswar, Belo Horizonte
and Jakarta




Jakarta: city-scale climate analysis for prioritization of high-risk areas

City-scale climate simulation

present
2024-10-26_22:00:00UTC

1 l T e B
. »

29
-6.20

-6.30

26

-6.40 |
23

106.70

106.80 106.90 107.00
S

3

{Rakrancs Vector|

Relative humidity (%) Temperature(°C)

Wind speed (m/s)

34

32+

51 ot \/”

7

T
0:00 6:00 12:00 18:00 0:00

27 Oct 2024

Objective:

To run the “Baseline” simulation that
represents the present-day
condition, using the dynamic forcing
imported from the mesoscale
climate model output.

Data Layers:
Static layer (Land cover, land use,
3D buildings & tree canopy)

Dynamic layer (Spatio-temporal
boundary conditions)

72




District: Potentials for heat mitigation

District-scale climate simulation
Air temperature (°C)

at 2.5 meters above ground
24-hr average

<

32°C

District-scale climate simulation
Wind speed (m/s)

at 2.5 meters above ground
24-hr average

2.0 m/s

District-scale climate simulation
Outdoor thermal comfort (°C)

at 2.5 meters above ground
24-hr average

g




District: Potentials for heat mitigation

District-scale
climate simulation
Outdoor Thermal
Comfort (°C)

60 °C

25

ywl\:l‘ it

!
glv

Objective:

To analyse hotspots and cold-spots
in terms of outdoor thermal comfort
and identify potential what-if
scenario.

Data Layers:
Static layer (3D buildings)

Dynamic layer (District-scale climate
simulation output)




District: Potentials for heat mitigation

Objective:
To analyse hotspots and cold-spots
in terms of outdoor thermal comfort
and identify potential what-if
e ‘_\ scenario.
A
. \

\ Data Layers:

e N ('R Static layer (3D buildings & tree
+ ’ . "
\

Issic X N ‘ : . p N | canopy)

Dynamic layer (District-scale climate
simulation output)




District: Potentials for heat mitigation from ground-up

2.5m Outdoor Thermal Comfort (°C) | night-time average

~

. A Objective:
--Mitigation scenario - _ :
WA Nl Proposing appropriate data-
’ SR informed solutions to cool down its
immediate surroundings, with 10%
increase of “comfortable” area

during night-time.

Datasets:
Microclimate simulations (before
and after)

OoTC
Night-time average
29 UTC +7




District: Potentials for heat mitigation from ground-up

2.5m Air Temperature (°C) | Change in temperature distribution

oS Gy % A e Objective:

% | 3 Simulation of wind  corridors
resulting in measurable localised

Change in 2m Temperature distribution

g : cooling effects and an increase in
| East of corridor i )
5 areas experiencing lower average
'§ - ambient temperatures.
2
0- Datasets:
10
' West of corridor Subset of microclimate simulations
z (before and after)
54
5
O- T

30.4 30.6 30.8 31.0 31.2
T2 (°C)

Histogram of Baseline

Histogram of S02
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DUCT, the use-case for climate and energy systems

iFORES

COOLING
SINGAPORE

Measuring the climate change impact on
energy consumption in Bhubaneswar (India)

~ 2050 extreme day .. WRF model output

Current ~ 2050 mean day .,

T T T T . T
85720 85760 85800 §5.840 85.880 85920 85.720 85.760 85800 85.840 85.880 85.920 85.720 85.760 85.800 85.640 85.880 85.920

Passive cooling through building retrofitting
(Green roof, cool paint, & PV panel)
Baseline

Current = Future mean e=== Fyture extreme

Roof intervention

762000 05000 3

Direct climate-driven changes in Energy Use
Intensity (EUI)

EUI Change due to
high efficiency-
HVAC

EUI Change due to

EuilEine e 2050 warming

(244000 20443000 22462000 22455000

Tour C) Commercial Ave : +4.5% Ave : -20.39%

T

Residential Ave : +6.8% Ave : -8.02%

Nighttime

Office Ave : +5.32% Ave : -19.15%

The results of Cooling Singapore’s
collaboration with IFOREST are integrated into
Bhubaneswar’s first Integrated Heat And
Cooling Action Plan (IHCAP).

dEh

IHCAP

= @

Cooling for Al

INTEGRATED HEAT AND
COOLING ACTION PLAN FOR
BHUBANESWAR

iFOREST

Report link




DUCT, the use-case for heat vulnerable populations

Understanding heat-
risk vulnerability in
Belo Horizonte (Brazil)

Simulated air
temperature +

Demographic &
Socio-economic
capacity

VES
Elderly population g

Ta Mean (K) Belo Horizonte

e e 4
: » SERFS T )

P 204 £ ‘yj*% UHV score per district
; - Verylow (-0.44 - 0.43)

d Low (0.43-0.82)

Moderate (0.82-1.11)

Bl High (1.11-1.57)
Il Very high (1.57 - 2.23)

Children pgpulatiop

Income level

~2050 Scenario Urban Heat Vulnerability Map

Land-use map

Greening strategies to provide urban ‘cool’ spaces

Scenario 1 -
Future city plan

Scenario 2 -
Urban parks

Baseline -
Current Scenario

-~ :
> cooLinc
GLOBAL COVENANT SINGAPORE
MAYORS o s

A
CLIMATE & ENERGY

City-scale climate
prediction

Vulnerability
assessment

Scenario 3 -
Wind corridor

District-scale climate
analysis - heat resilient
urban design

District:
Padre Eustaquio
(2 x 2 km?)

N SING #ORE
T~ PAVILION

Cooling Singapore at COP30, Belem
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Case study 5: Cox's Bazar Urban Heat Action Plan L3t

Tanvir Hasan Rezaul

Deputy Town Planner and Project Director,
Cox's Bazar Development Authority (CoxDA),
Bangladesh
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COX’S BAZAR: FROM HEAT
ASSESSMENT TO LOCAL e —
URBAN ACTION

Urban Heat Action Plan (UHAP) for Cox’s Bazar

CoxDA experience with ESCAP-supported heat
assessment, local planning and pilot implementation

SESSION 1C 15:00-16:30

Presented by: Beat the Heat Training and Study Tour,

Singapore
15-16 September 2026

Md. Tanvir Hasan Rezaul

Deputy Town Planner and Project Director, Cox’s Bazar District Master Plan Project
Cox’s Bazar Development Authority (CoxDA)

Ministry of Housing and Public Works

Government of the People’s Republic of Bangladesh



Cox’s Bazar: a growing coastal tourism hub

The local heat challenge reflects coastal geography, rapid urban growth and an economy that depends heavily on outdoor

activity.
Geography and climate Bangladesh in South Asia Cox’s Bazar in Bangladesh
*Bay of Bengal coastal setting
e Hot, humid tropical conditions e CHINA
® © (&) Administered by Pakistan;
[ dain:_eg by India )
Economy and exposure L o %xg“mw
H H H H H H (@ Administered by India;
* Tourism, fisheries, dry-fish processing and salt production wmwcnmmm"
e Rapid infrastructure growth e B
e Outdoor workers and seasonal visitors
Priority groups N i 2 MYANMAR
*Low-income and fragile-housing communities = ! /V“ ' gv;ﬁ N
e Older people, children and persons with disabilities \.\ fr" | &Lﬁf*‘ “&k
eIndigenous, displaced and host communities 5 § b 4 k) f
\ i o ’? / |
Ly - L
o ,‘! SRI LANKA 3 -y
j { ) |
. MALDIVES \x//) 0 200 400 mi g

0 200 400km N

Source: Britannica
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Heat assessment and evidence priorities

The assessment provides an initial evidence base. The draft UHAP proposes more detailed ward-level mapping and monitoring to target future action.

Humid coastal heat

At 33°C and 80%
humidity, the Heat Index
canreach approximately
48°C.

Evidence gap

No ward-level heat
measurements currently
exist. The UHAP proposes
heat maps for 12 wards and
10 union areas.

Livelihood exposure
Fishing, dry-fish processing,
tourism, transport and
construction involve
prolonged outdoor work.

Unequal vulnerability

Older people, children,
persons with disabilities and
low-income households face
greaterrisk.

R Iy
: G

POLAR ZONE

TEMPERATE ZONE

TROPICAL ZONE -‘ ) &
................................. e
TEMPERATE ZONE “ -
............. . "= =~ TR N TSTRRRAE SN VS SV S e
POLAR ZONE

@HIGHHEAT ‘
@ HIGH HUMIDITY e
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From heat assessment to a locally owned Urban Heat Action
Plan

ESCAP and United Cities and Local Governments Asia-Pacific (UCLG-ASPAC) supported CoxDA and local partners to connect heat evidence with
implementation priorities.

Technical assessment Stakeholder Action planning Pilot preparation
Heat, vulnerability engagement Eight intervention Local preparedness,
and institutional Local institutions, areas and phased communication and
evidence communities and priorities cooling measures

occupational groups

Local ownership
CoxDA, the Pourashava, national counterparts, sector agencies and community groups have complementary roles
in validation and future implementation.




Proposed heat alert and emergency response system

The draft UHAP proposes a locally calibrated system for endorsement, technical validation and operationalization.

Proposed Heat Index alert levels

* Yellow: Heat Index at least 40°C for two days
e Orange: Heat Index at least 45°C

* Red: Heat Index at least 50°C

* Provisional WBGT Red trigger: at least 33°C at
monitored sites

e Technicalvalidation and annual review
required

Dissemination and protective action

¢ Daily temperature and humidity data from
BMD

e \Ward, union and mosque announcements
e Coast Guard VHF radio for fishing vessels
¢ BFDC Jetty and health-sector notifications

¢ Alerts activate cooling, health and worker
protection

BMD data informs local alerts and protective action
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Community preparedness and local implementation

Local institutions and communities connect the Urban Heat Action Plan with protective action during extreme heat.

Community response

e Use public spaces and existing
facilities for shade, water and
temporary cooling

¢ Prioritize workers and communities
with high outdoor heat exposure

LOCAL PREPAREDNESS COMMUNITY RESPONSE N

Capacity building

e Orient institutional focal points
and Red Crescentvolunteers

e Prepare simple guidance for
cooling-station operation, first aid
and referral

Heat communication

e Share clear heat-health messages
through posters and local channels

¢ Reinforce hydration, shade, work-
resttiming and signs of heatillness

CAPACITY > COMMUNICATION
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Pilot package under preparation

CoxDAis moving from planning toward early implementation with support from ESCAP and UCLG ASPAC.

Heat awareness
500 outdoor-grade posters

Public shade
One demonstration structure

Cooling stations
Equipment for four
educational institutions

Red Crescent support
Megaphones and emergency
health kits

Dry-fish workers
Water filters and sun-
protection hats or mathals
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Pilot examples: heat awareness and cooling stations

Two complementary measures will support public communication and access to temporary cooling.

- " BEAT THE

A HEAT WAVE

Stay Cool, Stay Safe, Save L Lives! 7R

Fatrerar
Heatcan  Temperature  Humidity
cause serlous
illness

Cox's Bazar is Heat Prone — :
Let's Protect Ourselves and Our Community

)\  DRINK PLENTY OF WATER DRINK WATER

\' Drink water r‘gullrly even if Drink water often o
o keep your S Move the person to a cool
you don't fee! thirs Blatp Jou b .' persor place.
STAY IN GOOL PLACES PLAY IN SHADE .‘
Stay indoors or in shaded areas Play in shaded areas @ 0 Give sips of water or ORS if conscious.
araatiog the hottest part ofhe1eay and avoid playing N
part of the day (11am - 4pmi, ._ in the hot sun. vaus:': or
/omiting
DEFATHET e @ 0 Gool the body with wet cloth or fan.
Wear laose, light-colored Wear a cap or hat O
clothes and use a hat or ‘when going " —
umbrella when outside. outside. “ Seek medical help immadiately
if symptams do not improve
EAT LIGHT & HEALTHY WEAR LIGHT CLOTHES

Wear loose, light-colored

Eat fresh fruits, vegetables
at fresh fruits, veg clothes to stay cool.

and light meals.

High Body . . .

cuskc: ﬁfig‘r;:::,s,\my = “xénam:;:w;fm“ T:r:pcr:tun P 0SSl b le S |te sinc l. u d e

and those who are sick or alone. N e . oheas

KEEP YOUR SURROUDINGS COOL e T educational facilities that

int trees, use sh; yourparentsor %y -

Ve o e et euses techer oo | can provide water, fans,
i I vt S s ey el TOGETHER, WE CAN BEAT THE HEAT basic first aid and heat
{ sunlight. ::xl.:?; mﬂ :..d w:l':; l;r. long gvg ny’:m and weather updates. ‘ AND BUILD 'ACDDLEI'(, . .
{ g or evening. ing ht days. protected. ‘ SAFER COX'S BAZAR! information.

UCLG UN
® coon . o @) Escap
Unted s s Govarents e sz o

Illustrative poster design; final materials will be produced in Bangla
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Dry-fish worker protection

Targeted support for one of Cox’s Bazar’s major outdoor livelihood groups.

Nazirertek Dry-Fish Area (Shutki Polli)

\

Bay of Bengal

INTERVENTION

Nazirertek dry-fish
community

PURPOSE / SCOPE

50 water filters + 300 sun-protection hats / mathals
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Public shade and Red Crescent support

The pilot combines a demonstration canopy with volunteer response equipment.

16 ft (Overall Width) | |*4’f't == 8ft — 8ft — 8ft s 4ft‘“f

3t 8ft 3t (End Overhang) (Span-1} (Span-2) (Span-3) (End Overhang
Overhang (Column to Column) Overhang

PLAN VIEW (TOP)

)
Y)

27 ft (Overall Length)

121t
(Clear Height

=P S —— B T —
4ft 8ft Bft 8ft 4ft
(End Overhang) (Span-1) (Span-2) (Span-3} (End Overhang)

SIDE ELEVATION (3 SPANS ONLY)

} PERSPECTIVE r-iE'-

— Insulated cormugated sheet

" A One demonstration canopy

Gl purlin

MS bracket plate

__—— MSround pipe column
LT (@ 76 mm, 3 mm thk,
powder coated)

—— WPC decking (25 mm)

withsubfrara Megaphones and emergency health kits for

volunteers

(Logo Base Length)

LOGO BASE DETAIL (FRONT VIEW)

PROPOSED PEDESTRIAN SHED FOR COXDA | LENGTH: 27 FT | CONCEPT DESIGN (3 SPANS ONLY)

Illustrative design



Next steps for institutionalizing heat resilience

The draft UHAP provides a proposed roadmap, subjectto endorsement, institutional confirmation and available resources.

1 Endorse and integrate the UHAP

e Seek formal institutional endorsement

¢ Integrate heat priorities into the District
Master Plan and DAP

e Translate priorities into development review,
public-space standards and investment
planning

2 Operationalize, learn and adapt

e Establish institutional roles and data-
sharing arrangements

e Test the alert system and pilot measures

e Use monitoring and peer learning to refine
effective approaches before wider scaling

ENDORSEMENT > IMPLEMENTATION > LEARNING > SCALE
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Key takeaways

Cox’s Bazar is building a locally grounded pathway from heat evidence to planning and early implementation.

Coastal humidity changes
the risk

Evidence must become
more local

Institutions and communities
shape the plan

Pilots can test the wider
system

Heat Index can show physiological stress that dry-bulb
temperature alone may understate.

Ward-level mapping and monitoring can guide investment and alert
calibration.

Local government, sector agencies and community groups have
complementary roles.

Preparedness measures can generate lessons for implementation of the
UHAP.
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THANK YOU




