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Executive Summary 
The main objective of REACHOUT is to bridge the last mile in climate service delivery to 
support European cities in building resilience to climate change. The project aims to build the 
capacity of key city staff, local authorities, community groups and private sector, by addressing 
the main barriers for uptake and by exploiting existing achievement in climate services. The 
project is founded around the Triple-A approach, whereby cities will proceed in a thorough 
Analysis of existing and future risk, set their Ambition with respect to climate resilient 
development and proceed to relevant Action.  
 
In this context, the development and delivery of a comprehensive Learning Program for City 
Hubs will ensure that the Triple-A services that are co-created with the City Hubs are well-
conceived and taken-up. The present deliverable (D5.2) consists of the material developed for 
Module I of the Learning Programme, as part of the full Learning Programme (D5.1) consisting 
of 4 Modules in total for City Hubs. Thus, the rationale behind the different sessions included 
in Modules I through to Module IV is described in D5.1.   
 
As validated by the stock-taking research activity in Work Package 1, one of the primary 
barriers for cities to use climate services relates to their ability to, firstly, understand and 
manage climate information and, secondly, translate it into valuable knowledge upon which 
actions, decisions and/or policies can be supported. To address this gap in knowledge, in 
Module I, city employees are trained on the Fundamentals of Climate Risk Assessments. 
Considering that any subsequent adaptation solution will need to be embedded in the way the 
city operates, it is considered critical that the trainees will receive training on the 
Fundamentals of urban resilience. Moreover, the project gives emphasis on how climate 
risk is communicated to drive future climate action. To this end, the strength of story-mapping 
will be leveraged. Thus, the project takes advantage of the first Module of the Learning 
Programme to present an Introduction to Storymaps to the trainees. This will support future 
co-creation activities based on story-mapping. These three themes covered in three respective 
sessions give much needed background for the Modules II, III and IV to follow.  
 
While lecture presentations are useful to present concepts on the abovementioned themes, 
these will be supported by hands-on exercises on climate related challenges identified by the 
city hubs. The aim is to provide participants with useful content but also to give them the 
opportunity to test their learning in applied exercises. Furthermore, the Learning Program 
includes moments of interactive discussion and peer to peer learning, fostering dialogue, 
collaboration and sharing experience among different cities.  
 
Module 1 is delivered online in April 2022 (date to be set based on participants availability). All 
participants will attend simultaneously the lecture presentations. The planned exercises will be 
delivered by splitting the participant in groups, making use of breakout rooms. For this reason, 
the preferred platform to deliver the online sessions is Zoom. All the sessions of the Learning 
Program will be delivered in English. The Liaison Partners are expected to provide assistance 
to the City Hubs in case of difficulties or language barriers. The translation in local languages 
of all the sessions and training materials is not considered possible. Nevertheless, the partners 
involved in the Learning Program will explore the possibility to provide limited but tailored 
resources translated into local languages (for instance glossary, definitions, summary of the 
sessions).  
 
The online sessions will be recorded (upon participant agreement) and the content of the 
Learning Program will constitute a knowledge base.  Lastly, the delivery of the Module will be 
followed by a brief Evaluation exercise (note, this is different to workshop evaluations - see 
Milestones).  
  



 

 
Page 4 of 7 Version 0.4 17-11-2022 

D5.2 Online Training Module I - Learning Program for the City Hubs 

Module 1. Session content description 

Module 1 of the Learning Program is intended to provide an introduction to resilience and 
climate risk, setting the ground for the following modules. The programme is delivered online 
to the city hub participants in April 2022, and it will focus on the concepts of resilience and 
climate risk, suggesting a systemic approach in dealing with climate services and climate 
adaptation. Last, the module will introduce story-mapping. The sections below provide a 
short description of the contents of the three sessions. The three session presentations are 
attached as Annexes. An introduction presentation to the learning programme and the 
project will precede the sessions. 
 

Module 1, Session 1 | Resilience Fundamentals 

The first session of Module 1 is entirely dedicated to Resilience Fundamentals. Cities are 
facing a growing number of challenges and threats, many of which are driven by climate 
change. The scale and unpredictability of urban risk is increasing due to human and asset 
density (some of which are particularly vulnerable), the interconnectivity of urban systems and 
the more frequent extreme events which affect cities. Therefore, resilience is fundamental for 
better risk management and to enhance the performance of cities in the face of multiple 
hazards. In this context, the provision of climate services can support to achieve climate 
resilient development outcomes. 
 
The Resilience Fundamentals session provides city officials and partners with a clear 
understanding of resilience definitions and theory, emphasizing on the close connection with 
climate risk and disaster risk management. The course introduces resilience frameworks and 
their application, to enable practitioners to embed resilience thinking into their work and 
achieve multiple resilience outcomes, i.e., ‘do more with less.’ Content includes exploration of 
shocks and stresses, resilience qualities and the City Resilience Framework, with the aim to 
develop an understanding of current resilience practice. Moreover, the session emphasizes 
how critical it is to institutionalize urban resilience, by developing suitable governance 
structures that give room for resilience-oriented program development.  
 
The last part of the session focuses on the implementation of urban resilience. It emphasizes 
the importance of building capabilities in disaster risk management and identifying the best 
leverages in decision-making to achieve multiple resilience outcomes at the same time. In this 
sense, co-benefits and trade-offs closely relate to the notion of resilience. 
 
Several opportunities are planned for interaction with the participants to allow reflection and 
drive an open discussion (see questions embedded in the lecture slides).  
 
 

Module 1, Session 1 Resilience Fundamentals: Introduction 

Lead by R-Cities (supported by: DEL) 

Estimated duration 2 hours  

Type Lecture presentation & discussion 

Attendance All City Hubs 
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Module 1, Session 2. Introduction to Climate Risk Assessment 

Building on the concepts introduced before, the session focuses on climate risk assessment. 
Climate services are essential to prevent and mitigate the risk of adverse climate related 
events. Therefore, it is important for the City Hubs to have a solid understanding of how to 
perform a climate risk assessment and understand the Analysis step as the first step in the 
Triple-A approach of REACHOUT. The session is structure in two parts, one theorical and one 
practical. 
 
In the first part, the session introduces what a climate risk assessment is, and the value of 
assessing the likelihood of future climate hazards and the potential physical and sectorial 
impacts of these hazards. Having appropriate climate information is crucial for identifying and 
prioritizing actions, but also to identify hotspots that require immediate action.  
 
Afterwards, the session focuses on the various concepts and definitions of climate risk, 
hazards, exposure and vulnerability. Risk is defined by an interplay of hazards, exposure and 
vulnerability. The session continues by presenting recent successful applications of climate 
risk assessments.  
 
The second part of the session includes a practical exercise focusing on the identification of 
local climate hazards within the City Hubs and which sectors are mostly affected. The goal of 
the exercise is to familiarize participants with thinking in systems. Participants will reflect on 
events which took place in the past, they will investigate if there are climate projections 
available, if there are specific vulnerable locations, and if there are specific vulnerable 
communities and physical assets. The exercise lasts around 20 minutes and participants are 
divided in groups (breakout rooms). It represents an opportunity for City Hubs to start framing 
and applying what they learn in their local context. 
 
 

Module 1, Session 2 An introduction to climate risk assessment 

Lead by CAS 

Estimated duration 1.5 hours (20 min. exercise) 

Type Lecture presentation + group exercise 

Attendance All City Hubs 

 

Module 1, Session 3 | Introduction to Story-Mapping 

Module 3 provides an introduction to story-mapping. Communication is essential in climate 
services, and the session will explain how climate related research, climate action and climate 
services can be presented in a ‘storymap’ to efficiently bring the climate story to the public. 
 
Storymaps are a powerful way to tell a story. They hold a framework for combining text, 
images, videos, infographics and (interactive) spatial data. There are many ways to create a 
storymap, as for example on online platforms such as ArcGIS or shorthand. Also, storymaps 
can be presented on their own or embedded in a website.  
 
The session will reflect on various aspects of communicating climate action, e.g., on framing 
the narrative (i.e., opportunity or risk avoidance), the purpose (i.e., warning, educating, 
persuading), and on defining the users and audience. In addition, the session will demonstrate 
various examples of impressive storymaps, analyzing both the narrative and the visual, and 
discuss some do's and don'ts.  
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More importantly, the session will show the steps that will be taken to tailor storymaps for the 
different city hubs and possible other end users. The final group exercise will focus on creating 
some first vision for storymaps: participants will be guided to identify the possible users and 
audience, clearly define the purpose and design an effective structure. The various groups can 
work on different storymaps tailored to the local context of their City Hubs. 
 

Module 1, Session 3 An introduction to Story-mapping 

Lead by CAS (supported by: NGI) 

Estimated duration 2 hours (40 min. exercise) 

Type Lecture presentation + group exercise 

Attendance All City Hubs 
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REACHOUT 
Introduction to the Learning Program

Resilience in Europe through Activating City Hubs reaching Out 
to Users with Triple-A climate adaptation Tools



REACHOUT motivation

• The formulation and implementation of climate adaptation plans in cities 
worldwide needs to speed up rapidly to keep in pace with projections of 
climate risks 

• Focus on climate service delivery to cities across Europe

• The project has received funding from the European Union’s Horizon 2020 
Framework programme (LC-GD-9-2-2020 Developing end-
user products and services for all stakeholders and citizens supporting 
climate adaptation and mitigation)

• From October 2021 to March 2025

• 16 partners, under the lead of Deltares

• 7 City Hubs in Europe



REACHOUT primary objective

To bridge the last mile in climate 
service delivery to better support all 
European cities in building resilience to 
climate change by a pragmatic 
approach that builds upon existing 
achievements and addresses main 
barriers for uptake.



Secondary objectives

1. Support effective engagement of citizens and 
business in adaptation decision making in 7 city 
hubs.

2. Tailor these services to local policy contexts.

3. Innovate the Triple-A toolkit building upon 20 
existing prooved successful open source tools.

4. Recommend sustainable business 
and implementation models for the 
services employed based upon 
successful examples elsewhere.

5. Upscale the use of the services to the wider city 
hub network.

6. Create a supportive network of champions, service 
providers and platforms to sustain the services 
beyond the lifetime of the project.

7. Build a robust evidence base providing successful 
examples of implementations.



REACHOUT principles

• Align the development of services with local adaptation policy processes to 
achieve climate resilient urban development;

• Engage with citizens and the private sector in climate resilient urban 
development;

• Improve upon existing successful examples of urban climate services 
(Triple-A toolkit);

• Consider City Hubs to be the anchors to advance climate services;

• Use agile development to co-create tailored services based on the triple A 
toolkit;

• Use business and implementation models based upon proven success to 
support upscaling and uptake in and beyond the hubs.



Triple-A approach & toolkit (1)

The identification of 
adaptation actions, finding the 
right mix based on reactive, 

preventive and transformative 
strategies: co-design and 

action planning – tools and 
services that support 

identification, evaluation, 
prioritization and design of 

feasible adaptation solutions.

Defining joint adaptation 
ambitions that are supported 

by the city’s stakeholders: 
dialogues about risk 

prioritization and identification 
of possible levels of 

acceptable risk/safety. 

Analysis of a city in light of 
climate change: 

- risk assessment / stress test

- mapping services for 
vulnerabilities, impact and 

opportunities  



Triple-A approach & toolkit (2)

• The Triple-A structured 
approach to support cities in 
the analysis of climate 
vulnerability and risk, in 
the formulation of ambitions, and 
to implement a program of 
action for adaptation.

• The Triple-A approach will enrich 
and improve unlocking the 
potential of EU datasets and tools 
established by earlier H2020, 
Copernicus, GEOSS & 
JRC activities.



Roadmap towards service delivery

User needs assessment:

What is the next step for

your city?

Tool & Data menu

What can we offer

City Hub roadmap

workshop

City Hub Climate

Services Roadmap

Cross Hub 

Development Teams



City Hubs Engagements activities

• Collaborative stock taking

• Co-creation process

• City-Hub workshops as co-creation labs

• Cross-City Hub learning

• Co-creation exchange lounge

• Story mapping



Learning programme

To support REACHOUT:

• We build the capacity of key city staff, local authorities, community groups and private sector

• We base the Learning Programme on the learning needs identified for each City Hub

• We deliver 4 Modules split in sessions

Introduction

Resilience Fundamentals

Climate Risk Assessment

Introduction to Story Mapping 

MODULE 1

Fundamentals of climate 
services

Exploring climate data for 
your city

Stakeholder engagement

Designing an engagement 
campaign

MODULE 2

Story Mapping & Sensory 
mapping

Climate service design

Resilience Pathways

Resilience value realization

MODULE 3

Portfolio prioritization using 
climate services

Business case for climate 
services

Wrap-up and conclusion

MODULE 4



Project partners
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1.0 
Introduction



Adaptation

The process of adjustment to actual or expected climate and its effects. In human systems, adaptation seeks to moderate or avoid

harm or exploit beneficial opportunities. In some natural systems, human intervention may facilitate adjustment to expected climate and 

its effects. (IPCC glossary)

Mitigation

• (of climate change) A human intervention to reduce the sources or enhance the sinks of greenhouse gases. (IPCC glossary)

• (of disaster risk and disaster) The act of mitigation something or the state of being mitigated: the process or result of making

something less severe, dangerous, painful, harsh or damaging. A human intervention to reduce the sources or enhance the sinks of

greenhouse gases. (IPCC glossary)

Resilience is the ability to survive, adapt, and thrive
in the face of any challenge. 

Setting the scene…



Sustainable

• Sustainability: a dynamic process that guarantees the persistence of natural and human systems in an equitable manner
(IPCC glossary).

• Sustainable development: development that meets the needs of the present without compromising the ability of future generations to 
meet their own needs (WCED, 1987).

Climate-resilient pathways for development

A continuing process for managing changes in the climate and other driving forces affecting development, combining flexibility, 
innovativeness, and participative problem solving with effectiveness in mitigating and adapting to climate change. If effects of climate 
change are relatively severe, this process is likely to require considerations of transformational changes in threatened systems if 
development is to be sustained without major disruptions (IPCC).

Resilience is the ability to survive, adapt, and thrive
in the face of any challenge. 

Setting the scene…



2.0
Cities on the frontline



Cities are…

Strong communities



Social infrastructure

Cities are…



Cities are…

Governance systems 

and services



Cities are…

Natural and built environment



Cities are…

Economic engines



Cities as systems

• Cities rely on a complex web of systems to 
perform essential functions including 
institutions, infrastructure and information 
systems.

• City systems can be physical such as 
public infrastructure, private housing or 
ecosystems.

• They can also be processes and practices 

such as rule of law, community cohesion, 

industry standards (labour, building codes) 

and emergency response procedures.

• The more robust each individual system is 
the stronger the city is overall.





Globalization Urbanization Climate Change

Global trends



Other major trends

Rate of Change

Digitalization Energy TransitionPandemic Recovery

Complexity & 

Connectedness
Uncertainty



Transforming New Orleans

New Orleans faced several major urban emergencies 
in the last decade (especially Hurricane Katrina in 
2005) but learned important lessons and worked to 
become a vibrant city, with a shared vision of 
becoming a global leader in urban resilience.



Extreme weather 2021

Germany July 2021

Greece, Summer 2021

Italy, August 2021

Philippines, December 
2021

U.S., 2021



Question:

What are the major trends
in your city? Share your story!



3.0 
Why Urban 
Resilience?



Cape Town

• 2018 Day Zero – city on the world stage 
after it was declared that they were running 
out of water.

• Growing population, informal settlements, 
history of division and inequality, high 
unemployment, poverty, food security.



Different applications of resilience

Ecology: the ability of a system to absorb disturbance and maintain function; the capacity of the system 

to self-organize (versus lack of organization, or organization forced by external factors) (Holling, 1973).

Structural Engineering: The ability to return to the steady-state following a perturbation. The intrinsic 

ability to adjust functioning prior to, during, or following changes and disturbances, so that the structure 

can sustain required operations under both expected and unexpected conditions (Hollanagel).

Psychology: Resilience is the process of adapting well in the face of adversity, trauma, tragedy, threats 

or significant sources of stressors. It is a person’s ability to recover from difficult experiences (American 

Psychological Association).

Socio-Ecological: the powerful capacity of people to learn from their experiences and to consciously 

incorporate this learning into their interactions with the social and physical environment (Folke, 2006).

Source: 100 Resilient Cities pioneered by the Rockefeller Foundation 



Urban Resilience

The capacity of individuals, communities, 
institutions, businesses, and systems within a 

city to survive, adapt, and thrive no matter what 
kinds of chronic stresses and acute shocks they 

experience.



Shocks

External short-term deviations from long term trends that have 
substantial negative effects on people’s current state of well-being, level 
of assets, livelihoods, safety or their ability to withstand future shocks. 



ACUTE SHOCKS

fires

flooding

earthquakes

disease outbreaks

terrorist attacks

are sudden, sharp events that threaten a city.



Stresses

Long-term trends or pressures that undermine the stability of a system 
and increase vulnerability within it. 



CRONIC STRESSES

are slow moving and weaken the fabric of a city.

climate change

poverty

food insecurity

economic inequality

homelessness



Intersection of shocks & stresses

• Natural/Climatic: earthquakes, flooding, drought, wildfires, sea level rise, tidal flooding, extreme heat 

• Human induced: conflicts, terrorism, poverty, inequities, crime and violence, high unemployment 

Interstate Bridge Collapse Homeless encampmentsStructural racism Extreme Heat Pandemic

• Biological: diseases, virus, pandemic



Cities already challenged with known 
stressors are increasingly vulnerable to 
catastrophic shocks while facing financial 
distress and a major gap in investment.

75%

$134B
the cost to cities worldwide from 
natural disasters

77M
urban dwellers may be pushed back 
into poverty

100M
additional people will fall into 
poverty (mostly in cities) due to 
COVID-19

Without significant investment, the World Bank estimates that by 2030:

of the world’s populations will live in cities by 2050.



A different trajectory

Shocks and stresses can lead to 
a downturn.

But there is the opportunity to 
learn from them and change our 
trajectory.



Resilience during Covid-19

A just and resilient recovery improves the well-being of all community members by 
addressing pre-existing inequalities to increase community resilience.



4.0 
Resilience Governance



City leverages and city decisions

Government 

Money

Government 

Assets
“Things You Own”

Other People’s 

Money: 
Government / Private Sector 

Intersection

• City Expense Budget

• City Capital Budget

• Procurement – Built Environment

• Procurement – Contracts

• Franchising

• Government Owned Property

• Government Employees

• Government Processes

• Government Operations

• Government Convening Power

• Zoning / Land Use

• Rules & Regulations

• Enforcement

• Tax Policy / Incentives

• Licensing & Permits

• NGO Funded work



Chief Resilience Officer (CROs) responsible 
for leading, coordinating, and developing city 
resilience strategy, plans and actions.

These diverse and dynamic leaders are driving 

change in some of the world’s most complex 

and fast-changing cities.

R-Cities is a worldwide network of 96 active 

CROs as well as alumni CROs.

R-Cities Network of Urban Resilience 
Champions



Chief Resilience Officer

David Groisman, Buenos Aires

Director of Resilience and General 

Director of Strategic Management

David is Director of Resilience and General 

Director of Strategic Management at the 

Government of Buenos Aires, where he leads the 

development, promotion, and coordination of 

transversal cross initiatives ensuring the effective 

completion of the government administration’s 

strategic priorities.

Han Je Hyun, Seoul

Chief Resilience Officer and Deputy 

Mayor for Public Safety Bureau

Han has spent over 28 years in Seoul Metropolitan 

Government, where he has held many positions 

including Deputy Mayor of Seoul Metropolitan 

Infrastructure Headquarters, General Director of 

Water Circulation Safety Bureau, and Director-

General of Urban Regeneration Bureau. He 

established the Clean Construction System to 

promote access and transparency of all 

constructions across the city. 

Brian Strong, San Francisco

Chief Resilience Officer and Director 

of Office of Resilience and Capital 

Planning

Brian is responsible for San Francisco’s Resilient 

SF strategy, 10-year Capital Plan, and annual 

Capital Budget. He created the City’s first multi-

year capital plan in 2006 and has implemented a 

number of innovative resilience programs to 

protect San Francisco’s infrastructure, including 

the creation of a Capital Planning Fund to support 
early project development.



• Bringing together different stakeholders to address 

shared challenges

• Design innovative resilient projects and programs

• Informing decision making and advising city leaders 

on future risks and trends

• Leveraging opportunities for funding the cities

The role of Chief Resilience Officer



R-Cities members have released 81 holistic, comprehensive resilience strategies that will help them 
better tackle the challenges of the 21st century.

City Resilience Strategies are the result of a participatory process to identify the main resilience 
challenges of a city. They provide the vision, objectives, dimensions, priorities, and projects to drive the 
city's resilience action. Resilience Strategies are a roadmap and a call to action.

Resilience Strategies





Question: 

What are your governance 
arrangements around 
resilience?



5.0 
City Resilience
Framework and tools



Resilience for whom?

Resilience of what?

Resilient to what?



City Resilience Framework

CITY RESILIENCE 
FRAMEWORK

City resilience has 4 key dimensions

The 12 drivers in the City Resilience Framework 

collectively determine the city’s ability to 

withstand a wide range of shocks and stresses. 



City Resilience Framework

CITY RESILIENCE 
FRAMEWORK

Health & Well-being: The health and wellbeing of 

everyone in the city.

Economy & Society: The social and financial 

organizations that enable urban populations to live 

peacefully, and act collectively. 

Infrastructure & Environment: The way in which 

manmade and natural infrastructure provides critical 

services, protects, and connects urban citizens. 

Leadership & Strategy: Effective leadership, 

empowered stakeholders, and integrated planning.



City Resilience Framework

Robust and inclusive labour 

policies and standards, as well as 

social security provision for the 

unemployed

Qualities of resilience

Fair employment standards 

and regulation 

Living or decent wage

Accessible social welfare

Develop Variables

& Metrics



Disaster Management cycle



From knowledge to management of 
disaster risk

Cristina Corbane (European Commission)



From knowledge to management of 
disaster risk

Source: Poljiansek et al., 2021 Mysiak J., Casartelli V. and Torresan S. (2021)



From knowledge to management of 
disaster risk

Mysiak J, Casartelli V and Torresan S. (2021)

Framework to evaluate capabilities in managing risk and enhancing urban resilience.



Resilience qualities

Past experiences inform future decisions and 

actions.

Broad and meaningful engagement – aiming to 

create a sense of shared ownership among 

stakeholders.

Connections between systems and institutions 

are harnessed to generate multiple benefits.

Alternative strategies can easily be adopted 

to deliver services, depending on the 

circumstances.

Systems are well-conceived, constructed and 

managed. Any failure is predictable, safe, and 

proportionate.

Seeking better ways to use existing 

resources, both in good times and bad.

Spare capacity exists to allow continued 

functioning even when disrupted.

REFLECTIVE

INCLUSIVE

INTEGRATED

FLEXIBLE

ROBUST

RESOURCEFUL

REDUNDANT

Resilient systems exhibit certain qualities that enable them to withstand, respond, and adapt more 

readily to shocks and stresses.

Source: https://www.rockefellerfoundation.org/wp-content/uploads/City-Resilience-Framework-2015.pdf



Paris – Oasis Schoolyards

• The OASIS project plans to transform 10 schoolyards into cool islands through innovative 
techniques, nature-based solutions, in an integrated approach.

• Reduce heat island effects and improve social cohesion and resilience.

• Co-design and educate with the school community and 12 city departments.

#INCLUSIVE #INTEGRATED #RESOURCEFUL



Question: 

Can you share a project that 
you are currently implementing 
and assess against the 
qualities?



6.0 
Urban Resilience In 
Practice



Making Rotterdam’s first resilient 

neighborhood

• Resilient BoTu empowers two neighborhoods (Bospolder
and Tussendijken) to become the first city “resilient district”.

• Direct application and interpretation of cutting-edge urban 
resilience thinking,

• Achieve multiple benefits in a highly consultative process 
that is very responsive to the needs of most-impacted 
inhabitants.

#FLEXIBLE #INCLUSIVE #INTEGRATED

#RESOURCEFUL



Building Wellington’s Resilient Community 

Water Access

• Water resilience and security as a priority. 

• Through its public water company, the City developed a 
decentralized, emergency water supply network (22 strategically-
placed Community Water Centers) not connected to the city’s 
main public water supply infrastructure.

• Ensure that most Wellingtonians will still be able to access 
potable water for a period until supply lines can be re-established.

#REDUNDANDT #RESOURCEFUL #ROBUST



Question: 

What are the co-benefits and 
trade-offs in these projects?



Question: 

Can you share a project from 
your city with multiple benefits 
and multiple beneficiaries?



Resilience Lens

Guiding principles that contribute to resilience thinking for all city actions:

Approaches urban challenges in an integrated & holistic 

way (uses City Resilience Framework)

Considers impacts of multiple shocks and stresses identified 

through a broad risk assessment

Aims for short, medium, and long-term benefits 

Considers performance across the 7 qualities of resilience

Aims for equitable outcomes 

Takes a multi-stakeholder/ inclusive approach 

Considers cross-boundary connections and  implications 

(i.e., intercity/regional/national/global)

1

2

3

4

5

6

7



Q&A
Closing Discussion
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Introduction to Climate
Risk Assessments
REACHOUT Learning Program

Module 1 | Session 2

Climate Adaptation Services



Content
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1. Introduction

About Climate Adaptation Services (CAS)

• Independent Knowledge Broker in The Netherlands

• Established from the Research Programme ‘Knowledge for 

Climate’

• Focus on developing climate services together with users 

and knowledge institutes



1. Introduction

What is a Climate Risk Assessment?

“A Climate Risk Assessment (CRA) seeks to understand the likelihood of 
current and future climate hazards and the potential impacts of these 
hazards on cities and their inhabitants. It includes the identification of risks
to development activities.”

- C40 Cites, Climate Action Planning Guide, 2022



1. Introduction

Why do we do it?

• To build an evidence-based climate change 
adaptation story for a city

• To identify a wide range of key climate 
hazards, impacts and risks

• To visualise where possible climate risks 
‘connect’ with city sectors and development 
priorities 

• To ensure that opportunities to make 
development climate resilient and “climate 
proof” are identified and exploited



1. Introduction
How does this feed into the Triple-A methodology of REACHOUT?

ANALYSIS

AMBITION ACTION

ACTION

Based on the ambitions and on 

the risks you want to reduce, 

you can identify effective

adaptation measures.

ANALYSIS

In order to effectively climate-

proof your city and tackle the 

impacts of climate change, it 

is necessary to firstly 

understand climate risk and 

the specific challenges within 

your city. 

AMBITION

Based on the identified risk, you can set an ambition for your city, and think of goals 

and targets.



2. Common definitions

CLIMATE 

RISK

PROBABILITY OF A 

HARMFUL CLIMATE 

EVENT OR TREND 

IMPACT= ×

Hazard

(likelihood 

× magnitude) 

Exposure Vulnerability

Adaptive 

capacity

Sensitivity

×

-

×

!



Hazards

Examples:

• Heatwaves

• Increase in extreme rainfall

• Prolonged droughts

• Coastal flooding

Where to find information?

• Historical events

• Projections

• C3S datastore and applications

• Local data (Met office, universities)

• SMHI climate viewer

“The potential occurrence of a natural or human-induced physical event 

or trend or physical impact that may cause loss of life, injury, or other 

health impacts, as well as damage and loss to property, infrastructure, 

livelihoods, service provision, ecosystems, and environmental 

resources.“ – Working group II AR5, IPCC, 2014



Scenarios

Source: Sixth Assessment Report of the IPCC Working Group I, 2021

SSP5-8.5: fossil-fuel based development

SSP3-7.0: regional rivalry scenario

SSP2-4.5: intermediate scenario

SSP1-2.6: sustainable development scenario

SSP1-1.9: very ambitious scenario to represent the 

1.5°C goal of the Paris Agreement

The scenarios are identified by a name of the form SSPx-y, where SSPx is the socioeconomic pathway used to model 

the scenario and y is the approximate level of radiative forcing resulting from the scenario in 2100.



Dryspell

DroughtSubsidence

Wind

erosion
Wild

fires

Heat

Heat 

waves

Urban

heat 

islands

Coastal 

flooding

Storms

Tropical 

storms

Tornados

Thunder

storms

Winter 

storms

Floods

Flash 

floods

River 

flooding

Erosion

Surface 

flooding

Ocean 

acidification

Hazards
The wide variety of climate hazards can be overwhelming. 

However, many hazards are related to other hazards. 

For the sake of overview in a climate risk assessment, it 

helps to categorise climate hazards into recognizable 

themes. 

In practice, hazards tend to fit well in heat, drought, flood

storm and sea-level rise related themes.

SLR

Coastal 

erosion

Surface 

flooding

Salinization

Inundation



Impacts
“Impacts generally refer to effects on lives, livelihoods, health, ecosystems, economies, societies, cultures, 

services, and infrastructure due to the interaction of climate changes or hazardous climate events occurring 

within a specific time period and the vulnerability of an exposed society or system. Impacts are also referred to 

as consequences and outcomes.” - IPCC, 2014

Some examples:

• Drink water shortages

• Increased energy consumption

• Change in distribution of biodiversity

• Damage to infrastructure

• Crop failure



Impacts

Profit

Planet

People

Climate change impacts are the consequences of climate change for natural, social and economic capital in 

the city. Therefore, an impact assessment seeks to characterise, diagnose and prioritise sectoral impacts. 

Some examples of sectors:

• Education, health

• Environment, water

• Agriculture, transport, industry



Exposure

“The presence of people, livelihoods, species or ecosystems, environmental functions, services, and 

resources, infrastructure, or economic, social, or cultural assets in places and settings that could be 

adversely affected.” – Working group II AR5, IPCC, 2014

Some examples:

• Population concentrated at low elevation (%)

• Population concentrated in flood plain (%)

• Population depending on crucial infrastructure

(%)

• Buildings or infrastructure located on subsiding

soil (#)



Vulnerability

“The propensity or predisposition to be adversely affected. Vulnerability encompasses a variety of concepts and 

elements including sensitivity or susceptibility to harm and lack of capacity to cope and adapt. See also 

Contextual vulnerability and Outcome vulnerability.“ – Working group II AR5, IPCC, 2014

Vulnerability can be divided into two factors:

Sensitivity                                                Adaptive capacity

The degree to which a system, asset, or species 

may be affected, either adversely or beneficially, 

when exposed to climate variability or change or 

geophysical hazards. Such as: 

• Elevation level

• Poor drainage system

• Exposed electricity system

• Old sewage system

The ability of systems, institutions, humans, and 

other organisms to adjust to potential damage, to 

take advantage of opportunities, or to respond to 

consequences of hazards. Such as: 

• Possibility to increase infiltration

• Opportunities to increase urban green

• Cool spaces

• Dam protecting areas

• Water storage system



Factors that determine your vulnerability

Physical factors
• Poor design of buildings and

infrastructure
• Land use planning

Social factors
• Poverty and inequality
• Demographics

Economical factors
• Dependence of certain industries/crops
• Access to natural resources

Environmental factors
• Location
• Elevation/relief
• Biodiversity

Vulnerability



Risk

“The potential for consequences where something of value is at stake and where the outcome is uncertain, 

recognizing the diversity of values. Risk is often represented as probability of occurrence of hazardous 

events or trends multiplied by the impacts if these events or trends occur.” – Working group II AR5, IPCC, 

2014

Examples of climate risk:

• The increase in costs for 

freshwater production, because 

of surface water shortage.

• Water scarcity

• Destroyed or damaged buildings 

because of coastal flooding 

or fluvial flooding

Source: Climate Adaptation Services



3. Examples

Examples of relevant Climate Risk Assessment approaches for urban areas:

• Urban risk assessments: an approach for understanding disaster and climate risk in cities (The 

World Bank, 2012)

• Climate Change Risk Assessment Guidance (C40 Cities, 2018)

• Climate risk and response: Physical hazards and socioeconomic impacts (McKinsey Global 

Institute, 2020)



3. Examples - London 

Source: Climate Risk Mapping - London Datastore

Climate risk assessment using 13 metrics.

https://data.london.gov.uk/dataset/climate-risk-mapping




3. Examples – CRA for C40

Some of the principles:

• Follows a simple replicable process with consistent IPCC 

terminology 

• Allows for rapid implementation by non-experts

• Identifies a wide range of hazards, impacts and risks

• Makes use of open access, freely available data

• Offers fit-for-purpose, non-technical information

Consist of three building blocks:

Hazard 

assessment

Risk

assessment
Impact 

assessment



3. Examples – CRA for C40

Hazards assessment: historical and future



3. Examples – CRA for C40

Draft climate impact diagram Co-produce & validate impacts Final climate impact diagram

Impact assessment: the impact diagrams



3. Examples – CRA for C40

Impact assessment: the impact diagrams



3. Examples

Risk assessment: the risk matrix



3. Examples

Risk assessment: the risk matrix



3. Examples

Risk assessment: the risk matrix



4. Exercise
Identify climate impacts for your city

In city hub breakout groups



4. Exercise
Based on the sector-based 

impacts described before, 

impact diagrams can be set 

up. 

Why?

• Present a simplified, visual 

summary of current scientific 

knowledge of climate 

hazards and impacts in a city

• Gain more insight into 

opportunities and risks

• Kickstart the search for 

additional knowledge or 

collaboration partners



4. Exercise
Exercise objectives: List the relevant climate 
impacts for your city. Think from your own 
experience. We have prepared a starting point 
for each city!

Guiding questions:

• Which hazards is your city (currently) facing?

• What are the effects if those hazards increase or 
intensify?

• How may that affect the city and its sectors?

Exercise rules:

• 25-minute break out rooms

• Template in Miro

• There are no wrong answers!

• Report back in plenary (2 minutes pitch)



4. Exercise
For now: 

• We will be going to MIRO first to do a collective practice round

• Every city is assigned a breakout room

• Every city is assigned a spot on the MIRO

• Please don’t interfere with the other participants ;-)

To the MIRO!

https://miro.com/app/board/uXjVOEbKq24=/


4. Exercise

Let’s complete the exercise!

Per breakout group, please elaborate in max. 2 minutes:

• What are the key hazards that you have identified

• What are the key impacts that you have identified



This project has received funding from the EuropeanUnion’s Horizon 2020 

research and innovation programme under grant agreement No 101036599.
reachout-cities.eu 

Thank you for your
participation
Are there any questions on this
approach? Does this approach seem
relevant for your city?

Please contact 
felix@climateadaptationservices.com

about:blank
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Climate stories
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Human barometer

I'm pretty much 

through, keep it short!

Weekend is overrated, 

take all the time you 

need!

I had espresso for 

lunch and am ready to 

go again!



Today’s programme

Presentation about climate stories

1. Introduction

2. Communicating climate change information – challenges

3. How to get the message across

4. Organisational aspects

- Short break –

Exercise!

Plenary discussion & closing



Learning outcomes

To recognize potential communication challenges and 
opportunities for climate change adaptation

To describe how climate stories can support communicating 
climate change and adaptation information

To feel inspired to collaborate with us to develop a climate story!



Today’s programme

1. Introduction

2. Communicating climate change information – challenges

3. How to get the message across

4. Organisational aspects



1. Introduction

Climate story showreel



1. Introduction

All cities will get a climate story!



Menti 



Today’s programme

1. Introduction

2. Communicating climate change information – challenges

3. How to get the message across

4. Organisational aspects



2. Communicating climate change information – challenges

Researchers

Citizens

Societal actors
Climate scientists

Climate 

service

DEMAND

Climate 

knowledge 

SUPPLY

Decision-makers



2. Communicating climate change information – challenges

Researchers

Citizens

Societal actors
Climate scientists

Climate 

service

DEMAND

Climate 

knowledge 

SUPPLY

Decision-makers

Climate change 

is uncertain. We 

have four 

scenarios..

What should I 

do? 



We need to bridge the gap!

2. Communicating climate change information – challenges

Researchers

Citizens

Societal actors
Climate scientists

Climate 

service

DEMAND

Climate 

knowledge 

SUPPLY

Decision-makers



Today’s programme

1. Introduction

2. Communicating climate change information – challenges

3. How to get the message across

4. Organisational aspects



Telling the climate story

With climate stories, we combine climate change narratives with 
data visualisations like maps, charts, and tables in order to get a 
message across



Climate stories

The narrative The visuals



Climate stories

The narrative The visuals



Risk Prevention narrative Value Creation narrative

Preventing climate risks and disasters

Adaptation narratives

Exploiting social, economic and environmental
opportunities for the city



Adaptation narratives

• What are possible climate change futures?
• Is there local and political support for measures?
• How can measures be financed?

• What is the probability of an extreme flood event?
• What is the uncertainty in flood model prediction?
• How effective is a green roof for lowering temperatures?

Risk Prevention narrative Value Creation narrative

Supporting information and services

• Cost benefit analysis

• Accounting tools

• Precipitation statistics

• Design lab

• Developing and exploring scenario's

• Checklists for synergies between policy domains



Adaptation narratives: Risk Prevention 

Economic damage (Euro)

Heat

Drought

Storm

Precipitation

Flood

Likelihood (1/X years)



Framing the climate story

C40, Jakarta Climate Action Plan, 2021



Framing the climate story

C40, Jakarta Climate Action Plan, 2021



Menti



Researchers

Citizens

Societal actors
Climate scientists

Decision-makers
Universal domain

Personal domain

Emotional domain



narrative
structure

trigger
threat

threat
helper

Start 
situation

Final
situation

Hero's Journey



Example



Example



Example





Example



Example



Example



Climate stories

The narrative The visuals



Climate stories

The narrative The visuals



Climate stories

The narrative The visuals

Maps Charts Tables



Climate stories

The narrative The visuals

Maps Charts Tables











Climate stories

The narrative The visuals

Maps Charts Tables











Climate stories

The narrative The visuals

Maps Charts Tables









Today’s programme

1. Introduction

2. Communicating climate change information – challenges

3. How to get the message across

4. Organisational aspects



Organisational aspects

Who will keep the story alive?

o Climate champion

o GIS department

o Planning department

o Communication department

o Environmental agencies

o Universities

o Met office Make it a living document!



Menti



Short break



4. Exercise



Do you think the city will benefit from a climate story?

Meh…Not really YES!



Take-away messages

• Producers and users of climate information have different 

perceptions of what is usable, which can hamper effective climate 

action

• You can use climate stories to close this gap, combining 

narratives and visuals to get the message across

• A story evolves and requires organizational effort to keep it alive



Get Inspired!

• Värmland County in Sweden launched a story map to create awareness among officials and politicians. The 

story map illustrates what municipalities can do, not what they must do.

• An example from forest management to mitigate landslides: 

https://storymaps.arcgis.com/collections/f7a537e7091f4ac88347cd6685996483?item=2

• Climate Risk Assessment for Durban, South Africa

• Realizing Sustainable Development Goals in the Indus River Basin

• A map narrative on Wildfire risk in the Netherlands (you can find many more similar to this one on the Dutch 

Climate Impact Atlas)

https://ext-geoportal.lansstyrelsen.se/arcgis/apps/MapSeries/index.html?appid=9564686cb9a543f5a72fced67d895bbf
https://storymaps.arcgis.com/collections/f7a537e7091f4ac88347cd6685996483?item=2
https://ethekwini.maps.arcgis.com/apps/MapSeries/index.html?appid=4c59620219d343a1aec468b87aa0ffc5
https://climadapserv.maps.arcgis.com/apps/Cascade/index.html?appid=a43dd03a21c94392b9ad091e8edb40b0
https://www.klimaateffectatlas.nl/en/wildfires
https://www.klimaateffectatlas.nl/en/map-narratives


This project has received funding from the EuropeanUnion’s Horizon 2020 

research and innovation programme under grant agreement No 101036599.
reachout-cities.eu 

Thank you for your
participation

Please contact us:

nellie.sofie.body@ngi.no

Sean.Salazar@ngi.no

eva@climateadaptationservices.com

felix@climateadaptationservices.com

http://reachout-cities.eu/

