
Urban Climate 
Resilience Master Class 

Module 1

Introduction to Climate Change & Urban Resilience
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UCRMC Course Overview

Module 1 Module 2 Module 3 Module 4 Module 5 Module 6

Introduction to 
Climate 

Change and 
Urban 

Resilience

Understanding 
Climate Risks 
in Your City

Locally Led 
Adaptation for 

Urban 
Resilience

Ensuring 
Climate 

Resilience of 
Urban 

Infrastructure

Step-by-Step 
Guidelines for 

Delivering 
Climate 
Resilient 

Infrastructure

Financing 
Climate 

Resilient Urban 
Infrastructure

Welcome to the Urban Climate Resilient Master Class! You are about to start Module 1.
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01 | Introduction
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Why this Topic Matters

This module serves as a 
foundation for your 

UCRMC course journey by 
introducing key concepts 
and definitions that will 
be used throughout the 

course.

It introduces the 

concepts of climate 

change, climate risk and 

climate resilience. It then 

starts to outline how 

these concepts can be 

applied to cities like yours 

in Bangladesh and Kenya.

Module 1 also provides 

an introduction to the 

concepts of equity and 

inclusion. This will help 

you understand how work 

to promote resilience 

should support vulnerable 

and marginalized groups 

of people.
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How to Approach this Module

There are 8 sections in 
this module. 

Each section will take 
between 10 - 20 minutes 

to complete.

Each section has important 
information to read, followed by a 

short exercise.

Have a notepad or blank 
document ready to make notes 

and carry out the exercises.

You can look in the slide notes for 
extra information and links if you 

want to read more.

You can return to this 
Module at any point as 
you participate in the 

UCRMC course to refresh 
your memory or brush-up 

on any background 
concepts.
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02 | Learning Objectives
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Learning Objectives
By the end of Module 1 participants will be able to understand: 

Recognize the critical 

importance in promoting 

equity and inclusion in climate 

resilience in cities.

The main types of climate 

hazards that cities are 

facing.

The concepts of climate 

risk, adaptation, and 

climate resilience.

The concepts of equity and 

inclusion 
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03 | Concepts & Definitions
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How to Approach this Section

This section will take 10 minutes to complete if you 
fully read all the definitions and do the exercise. 
However, you may be familiar with some definitions 
already. 

Have a notepad or blank document ready to make 
notes. Make note of any definitions or concepts that 
are new to you. 

The exercise at the end will test your memory of the 
definitions. 
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Concepts & Definitions

Climate Risk
The chance of negative consequences for 
people and nature because of climate issues. 
Risks happen when climate hazards affect 
exposed and vulnerable people, communities or 
systems.

Climate Hazards
Physical events or trends linked to climate 
change, such as heat, extreme weather events 
(e.g., floods and droughts) and sea level rise, 
that may cause damage and loss.

The Greenhouse Effect
Think of the greenhouse effect like a natural 
blanket for our planet. The Sun sends warmth 
to Earth, and some of it stays trapped by gases 
in the air (e.g., HϜO, COϜ, CHϞ, NϜO). Human 
activities emit (make) more of these gases, 
making the blanket thicker. This extra warmth 
makes the Earth heat up: global warming.

Climate Change
Long-term changes in the weather because of 
human activities. This refers to changes over 
several decades or longer, and is different from 
the day-to-day changes we see in the weather.
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Concepts & Definitions

Vulnerability
The likelihood of being negatively affected by 
climate hazards. This can be influenced by 
factors like economic status, access to 
resources, quality of infrastructure, governance, 
and the ability to adapt to changes.

Exposure
The presence of people, livelihoods, assets, 
infrastructure, services, etc. in locations that 
could be adversely affected by hazards. This 
could include, for example, living on a flood 
plain, a steep slope, or in a neighbourhood with 
poor drainage.
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Concepts & Definitions

Maladaptation
Actions that attempt to address climate change 
but that might make the problems caused by 
climate change worse. This could include 
increasing emissions, becoming even more 
vulnerable to climate change, creating unfair 
outcomes, or making things worse for our well -
being, both now and in the future.

Risk Reduction
Taking actions to make sure bad things related 
to disasters happen less often and cause less 
harm. This involves doing things to lower the 
chances of disasters, making sure we're less 
vulnerable to them, and being better prepared 
to handle them when they occur. the goal is to 
prevent new risks, lessen existing ones, and 
become more resilient overall.

Adaptation
Making changes to cope with the actual or 
expected changes linked to climate change. It 
helps us reduce the harm and make the most of 
any good things that can come from it.

Mitigation & Low Carbon Development
Mitigation means taking actions to reduce or 
absorb the emissions of greenhouse gases that 
cause climate change. Low-carbon 
development means finding ways to reduce the 
gases causing climate change without harming 
our well-being and economic growth. 
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Concepts & Definitions

Climate Resilience
The ability of people and nature to manage 
difficult situations caused by climate change. 
It's about ensuring that physical infrastructure, 
economic systems and livelihoods, human 
health, ecosystems, and social systems can 
function well, even when faced with challenges 
from the changing climate.

Urban Resilience
Urban resilience means how well a city and all 
the things in it, like people, buildings, and 
systems, can prevent problems, handle them 
when they occur, bounce back to normal after 
something goes wrong, and build back better. 
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Concepts & Definitions

Equity
Equity means making sure that everyone, 
including marginalised and vulnerable people, 
communities and districts, gets the support 
that they need. In the context of climate 
change, it means recognizing and addressing 
the unequal burdens that are made worse by 
climate change, whilst ensuring that all people 
share the benefits of climate protection efforts.

Social Inclusion
Social inclusion is about making sure everyone, 
no matter who they are, including marginalised 
and vulnerable people, communities and 
districts, can be part of society in a better way. 
It means giving everyone a chance to join in, 
have opportunities, and be treated with respect, 
especially if they've been at a disadvantage 
because of who they are.

Ill
u

st
ra

tio
n

b
y

M
a

is
h

a
R

a
h

m
a

n
,O

ri
g
in

a
lc

o
n

c
e
p

t
b
y

C
ra

ig
F

ro
e
h

le

16

Few get more than they need

Some get just what they need

Many get less than they need
REALITY

Everyone gets the support they 

needEQUITY

Everyone gets the same 

support, this works better for 

some than for others
EQUALITY

The structural & systemic cause 

of inequality is addressed; 

Everyone can come as they are
JUSTICE



Review Exercise
14 concepts and definitions have been 
covered. How many can you remember? 

Look at the list on the right
hand side of this slide.

Have a blank paper (or 
document) ready to write on.

Challenge yourself to write the 
definitions for any of the items 
you are not 100% sure of.

After writing them, go back to 
the previous slides and check if 
you got them right.

The Greenhouse 
Effect Adaptation

Climate Change

Climate Hazard

Climate Risk

Vulnerability

Exposure

Risk Reduction

Mitigation & Low 
Carbon Development

Maladaptation

Climate Resilience

Urban Resilience

Equity

Social Inclusion
17



04 | Climate Change, Risks & Hazards 
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How to Approach this Section

This section will take 20 minutes to complete if you 
fully read all the information. Some of the scenarios 
will be more relevant to your city than others. 

Have a notepad or blank document ready to make 
notes. As you go through, have a think about how 
these aspects might relate to the context in your city. 

The exercise at the end will encourage you to think 
about the most relevant risks and hazards in your city. 
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development, and understand the importance of equity and 
inclusion to our work, let us explore these concepts in a bit more 
detail. 
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What is climate change?

ÅGreenhouse gases (incl. COϜ, CH4, 
NϜO, HϜO) trap solar energy, 
warming the atmosphere.

ÅHuman activities, such as 
transport, energy use and industrial 
processes, have increased the 
concentration of greenhouse gases 
enhancing the greenhouse effect, 
causing global warming.

ÅThis causes climate change: 
changes in long-term climate.

ÅImpacts include hotter 
temperatures, more severe storms, 
intense rainfall, droughts, sea level 
rise, flooding and land/mudslides.

Urban areas are responsible for 70% of global COϜemissions, and 
climate change can affect cities in many ways, including by damaging 
infrastructure, causing food and water insecurity, impacting livelihoods, 
and increasing health risks, poverty, displacement and inequality.
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Mitigation and Adaptation

Mitigation means reducing 
emissions of greenhouse 
gases that cause climate 
change i.e., addressing the 
cause of climate change.

Adaptation means 
adjusting to actual or 
expected climate change to 
minimise harm or exploit 
beneficial opportunities i.e., 
adjusting to the impacts of 
climate change.

Both need to respond to 
issues of inequality, social 
exclusion and injustices.
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What is climate risk?

Climate risk is the chance of 
negative consequences for 
people and nature because of 
climate change.

Risks happen when climate 
hazards affect exposed and 
vulnerable people, 
communities or systems. 

Climate risk is therefore 
closely linked with issues of 
equity and inclusion ƿsince 
risks are made worse by 
vulnerable and marginalized 
groups.

Climate risks occur as a 
results of three inter -linked 
elements: 

ÅHazard: climate event 
e.g., drought, flood, 
landslide

ÅExposure: being in places 
that could be negatively 
affected

ÅVulnerability: likelihood of 
being negatively affected. 
This is often made worse 
by inequality and social 
exclusion.

Vulnerability

ExposureHazard

Risk

Risk = Hazard x Exposure x Vulnerability
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What climate risks do cities face?

Increased water stress and 
scarcity

Degraded water and sanitation 
infrastructure

Damages to infrastructure

Disruptions to essential services

Food insecurity and livelihood 
disruptions

Increased transmission of vector 
borne diseases

Displacement and shelter needs

Economic, social and community stress

Cities face a wide range of potential climate risks. These risks can have negative impacts on people, social 
structures, infrastructure, and the natural environment. Risks are unevenly distributed, with disproportionate 
implications for vulnerable and marginalised groups, such as women. This drives climate inequity. 
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Heatwaves

Climate Hazards in cities
Flooding

Drought

Extreme Rainfall
Sea Level Rise & 

Coastal Inundation

Wildfires

Cities face a range of climate hazards, which can lead to the 
climate risks highlighted in the previous slide. This section 
presents a closer look at the different types of climate 
hazards that cities are exposed to.

Rapid-onset climate hazards refer to sudden and intense 
environmental events, such as floods, landslides and 
wildfires, which unfold rapidly, often with little warning, and 
result in immediate and severe impacts on communities and 
ecosystems. 

Slow-onset climate hazards,  such as sea level rise, 
droughts, and gradual temperature increases, and changes in 
rainfall patterns, develop gradually over time, progressively 
worsening environmental conditions and posing long -term 
challenges to adaptation and resilience efforts.

Storms & Cyclones

Landslides
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Climate Hazards

Climate change disrupts historical precipitation 
patterns, leading to alterations in the frequency, 
intensity, and duration of rainfall events. This presents 
a slow-onset hazard with significant implications for 
cities worldwide. 

Some regions experience increased rainfall and 
flooding, while others face prolonged droughts and 
water scarcity. 

Altered precipitation patterns have social and 
economic implications for cities. Flood damage 
displaces residents, disrupts businesses, and strains 
emergency response systems, exacerbating social 
inequalities. 

Drought-induced water shortages impact agriculture, 
industry, and tourism, leading to economic losses and 
unemployment.

Changing Precipitation Patterns
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Flooding is the most common climate hazard. As a result 
of climate change the number of people impacted by 
floods is expected to double by 2030. 

Cities face river (fluvial) flooding and extreme rainfall 
(pluvial) flooding, as well as coastal flooding. Cities are 
vulnerable to floods due to their proximity to rivers, lakes 
and seas, but also due to urbanization processes which 
have reduced natural drainage and increased surface 
water retention. Flooding can overwhelm both natural and 
urban drainage systems leading to significant impacts.

Floods cause direct impacts, such as damaging property 
and infrastructure, disrupting essential services, and loss 
of life and injury. Indirect impacts include economic losses 
(from the loss of productivity, business interruption, 
increased insurance premiums, and decreased property 
values), health risks (e.g., from waterborne diseases), 
social disruption (e.g., from displacement or residents and 
strain on social services) and long-term recovery 
challenges (e.g., rebuilding infrastructure).

Climate Hazards
Flooding
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Climate Hazards
Rising Temperatures

Rising temperatures pose a slow-onset hazard with 
profound impacts on cities worldwide. These include: 

ÅHigher health burdens from heat-related illnesses and 
poor air quality.

ÅWater stress, caused by disrupted water cycles.

ÅInfrastructure strain e.g., roads and railways can buckle 
under extreme heat.

ÅEconomic costs due to reduced labour productivity, 
damage to infrastructure, increased energy 
consumption for cooling. 

ÅSocial vulnerability, as low-income neighbourhoods and 
marginalised populations bear the brunt of rising 
temperatures. 

ÅAdaptation challenges, as cities must adapt by 
retrofitting existing infrastructure, implementing heat 
action plans, and enhance green spaces to mitigate the 
urban heat island effect.
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Increased temperatures will lead to a higher frequency of 
extreme heat days and heatwaves (longer periods of 
higher than average temperatures) in cities. Extreme heat 
currently affects 68 million people globally, but this could 
rise to 1 billion people if global temperatures rise to 2 °C.

Extreme heat directly leads to heat stress conditions, such 
as heat stroke, and even death - particularly in elderly 
people and those vulnerable to cardiovascular disease, 
respiratory diseases and diabetes. Extreme heat also 
disproportionately impacts women, and those whose 
livelihoods expose them to extreme heat. Heat therefore 
has implications for public health, particularly in settings 
with overburdened healthcare systems.

Heatwaves can also lead to disruptions in critical 
infrastructure services such as energy distribution due to 
overheating and high consumption, and water shortages. 
Heatwaves also increase the risk of urban fires. 

Climate Hazards
Heatwaves
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Climate-related disruptions in the water cycle will increase 
the likelihood of drought in many cities. Prolonged dry 
weather will trigger meteorological droughts, while low 
water supply in the water system will lead to hydrological 
droughts. 

Heightened water scarcity from droughts will intensify 
water shortages, undermine water quality, and enhance 
competition over water resources, impacting household 
water usage and reducing availability for crucial sectors 
like energy production, agriculture, industry, and sanitation 
infrastructure. Socioeconomic droughts will affect the 
supply and demand of various commodities, while 
agricultural droughts will impact crops. 

Vulnerable groups, such as women, children and the 
elderly, particularly those residing in informal settlements 
without reliable water distribution infrastructure, will face 
heightened risks due to increased drought occurrences. 
women and girls inordinately bear the impacts of water 
insecurity particularly in low -income households.

Climate Hazards
Drought

P
h

o
to

b
y

Y
o

d
a

A
d

a
m

a
n

,U
n

sp
la

sh

29



Wildfires are set to become more frequent and intense in 
the coming years as temperatures rise and droughts 
worsen. Fires can be started by human activities, such as 
burning waste or discarded cigarettes, as well as natural 
factors, such as lighting strikes. The risk of fire is higher in 
hot, dry and windy climate conditions, which can be made 
worse by climate change.

Wildfires can cause serious damage to urban property and 
infrastructure, lead to power outages and service 
disruptions and necessitate evacuations and 
displacement, as well as causing loss of life and injury. 
Wildfires also cause economic losses, social disruption 
and long-term recovery challenges. 

Wildfires can degrade air and water quality, leading to 
public health impacts. For example, smoke from wildfires 
can also lead to serious respiratory and cardiovascular 
diseases in people, leading to sickness and death.

Climate Hazards
Wildfires
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600 million people around the world live in coastal zones 
that are less than 10m above sea level. Coastal cities are 
particularly vulnerable to the impact of tropical storms and 
cyclones, which are expected to increase in intensity and 
frequency as a result of climate change.

Tropical storms and cyclones can lead to significant 
damage to urban infrastructure because of high -speed 
winds, extreme rainfall and storm surges causing urban 
flooding and blowing down buildings and other structures. 

Storms and cyclones can also cause loss of life and injury, 
and power outages and service disruptions. They can 
cause particular damage to vulnerable groups living in 
informal settlements or in housing that is not resilient to 
high winds and lacks appropriate drainage infrastructure.

Climate Hazards
Storms & Cyclones
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Sea levels are already rising and will continue do so for the 
coming centuries. The melting of polar ice caps, which is 
accelerating rapidly due to climate change, is expected to 
lead to significant sea level rise over the next century 
alone.

600 million people around the world live in coastal zones 
that are less than 10m above sea level, putting them at 
high risk from rising sea levels.

Sea level rise leads to an increase in coastal inundation 
and flooding, coastal erosion, salination of water sources, 
destruction of crops, and damage to infrastructure in the 
built environment, such as roads, bridges, utilities and 
transportation networks, requiring costly repairs, upgrades 
and adaptation measures. 

Climate Hazards
Sea Level Rise
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