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RISK=
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EXPOSURE 

X

VULNERAB-

ILITY

Will you get 

flooded?

Do you have 

flood 

defences?



THINKING ABOUT RISKS

Models probably under-estimate the hazards at the moment, and we often under estimate 

risks by ignoring cascading and compound effects
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1. Climate change: the change in the 

average weather (gradual warming, 

drying)

2. Changing weather: particularly extremes

3. Tipping points in climate: change in 

large-scale behaviour of the system

4. Land use change (habitat loss, 

fragmentation and degradation)

General classes of environmental hazard:

Ecological 

re-wiring

causes local 

changes in 

species which 

destabilise the 

ecosystem 

leading to 

extinction 

cascades and 

“outbreaks” 

(pests, 

diseases)



Changing climates are coherent hazards that can emerge 
gradually over time

i.e. crop breeding is 
not keeping pace 
with climate change

Average time 

taken to 

breed and 

approve a 

new crop and 

get it into 

farmers’ 

fields

(20 years)

Challinor et al. (2016) Nature Climate Change
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http://kellysclassroom.com/winter-2014-what-is-this-polar-vortex/

The climate system is now presenting globally coherent 
hazards that lead to extreme events

Polar vortex and jet stream movements associated with climate change
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EXPOSURE 
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VULNERAB-
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Climate change slow-onset issues (e.g. gradual drying)
Changing weather, especially extremes
Spatial synchrony through teleconnections (e.g. jet stream)
Tipping points
Climate change on ecology

Will you get 

flooded?

Do you have 

flood 
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Direct impact

Climate hazards and societal risks

Impact chain Impact cascade

Power cut

FloodFlood

House fires

Power cut

Flood Dam failure

People 

displacement
Yield 

loss
Water 

system

failure

Systemic failure

Productivity loss, 

trade impacts 

overseas

Social and economic 

disruption



RISK=

HAZARD 

X

EXPOSURE 

X

VULNERAB-

ILITY

How much does 

national/institutional/ 

financial/national security rely on 

goods from overseas that could 

be disrupted by hazards?

Are systems efficient but 

fragile (e.g. just-in-time)?

Shaped by 

political, 

economic and 

social factors 

(and also the 

perception of the 

hazard)

Climate change slow-onset issues (e.g. gradual drying)
Changing weather, especially extremes
Spatial synchrony through teleconnections (e.g. jet stream)
Tipping points
Climate change on ecology

Will you get 

flooded?

Do you have 

flood 

defences?
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Source: CCRA3

Direct hazards impacting on the UK

https://www.ukclimaterisk.or

g/independent-assessment-

ccra3/technical-report/



Credit: CASCADES H2020 project
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Risk cascade (example from CCRA2): supply shock

• Destabilisation of 

fragile 

economies (Arab 

Spring, Syria)

• Movement of 

people into the 

EU

• Rise of 

nationalism
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The disruption caused by the risk cascade 

is typically orders of magnitude greater 

than the direct costs of the original hazard

Risk cascades



RISK=

HAZARD 

X 

EXPOSURE 

X 

VULNERABILITY

Extremes (damaging weather, pests and 

diseases etc)

Global interconnectivity of economies

Global interconnectivity of risks

Slow action on climate change 

Lean economies, inter-connected across space, sectors and time.  

Weakened int’l architecture of cooperation (rules based systems)

Geopolitical changes and disruptions

Polarising societies and attitudes

Increased inequality (exemplified by COVID-19)

Extreme  

weather

unusual  

weather
Ecological 

impacts: pests

Ecological impacts: 

diseases



Key points

1. Evidence for transmission of climate risks across sectors and 

borders has increased since CCRA2.

Greater evidence:

• from observed events (e.g. salad supply chain 2017) and more complex 

risk analysis (breadbaskets with simultaneous climate risks)

• of changes in geopolitics that favour risk amplification (e.g. EU exit 

altering trade patterns and just-in-time supply chains)

• of climate change acting as an amplifier of risk (e.g. violent conflict -

both directly and via food)

• of major institutions, not famed for sensationalism (eg US army), taking 

it seriously



“In light of these findings, the 

military must consider changes in 

doctrine, organization, equipping, 

and training to anticipate changing 

environmental requirements. 

Greater inter-governmental and 

inter-organizational cooperation, 

mandated through formal 

framework agreements, will allow 

the DoD to anticipate those areas 

where future conflict is more likely 

to occur and to implement a 

campaign-plan-like approach to 

proactively prepare for likely 

conflict and mitigate the impacts 

of mass migration.”
https://climateandsecurity.files.wordpress.com/2019/07/implications-of-climate-change-for-us-

army_army-war-college_2019.pdf

https://climateandsecurity.files.wordpress.com/2019/07/implications-of-climate-change-for-us-army_army-war-college_2019.pdf


The metaphorical zoo of future instability

18

Turbulent

Uncertain

Novel

Ambiguous

e.g. food disruption: drought, flood, heatwave 

affecting one or more production areas; pests and 

diseases; disruption on port or transport 

infrastructure; disruption on centralised processing 

facilities; problems with labour caused by climate 

hazards (diseases, movement, instability) etc etc

etc

If there are 1000 potential black 

swan events, each at 1/1000 

probability, then something is 

very likely to happen

Black swan: rare, 

high-impact events



If we can’t predict the exact risks, only that “something will 

happen” we need to focus on resilience:
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Redundancy (i.e. not maximally efficient, not “just-in-time”)

Modularised or distributed (i.e. not centralised for efficiency)

Diversified (critical needs are spread across multiple pathways)

Flexibility, agility or substitutability (components can be swapped, or consumers are 
happy/able to chose alternates, or businesses can reconfigure; social safety nets)

Properties of resilience to reduce exposure and vulnerability
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• There is evidence that we are not keeping pace with climate 

change, nor with associated ecological rewiring and 

subsequent risk cascades across sectors and borders

• The world is increasingly TUNA and shocks are likely to 

increase in frequency and severity; currently models are not 

capturing the full extent of hazards

• Risk cascades leading to systemic risks likely to be more 

common: they are an important multiplier of existing tensions

• The cascading risks can have much greater impact than direct 

risks: resilience building is key

• We need to address this through communication, coordination 

across and within government, business and society to build 

capacity to understand the risks and to mitigate their impact

Conclusions

Turbulent

Uncertain

Novel

Ambiguous
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Independent Assessment of UK Climate Risk

A comprehensive assessment of climate risks and opportunities

CCRA3

Advice Report

UKCP18 and 
other climate 

science

Impacts 
research

Adaptation  
research

CCRA3 National 
Summaries and 

Factsheets

CCRA3 Supporting 
reports:

• Valuation Report
• Wildfire Report
• Projections  

comparison
• Opportunities
• Flood projections
• Water projections
• Behaviour
• Thresholds
• Interacting risks
• Socioeconomic  

dimensions
• Improving 

accessibility

CCRA3 Technical Report



Independent Assessment of UK Climate Risk

61 risks and opportunities identified – 54 with high urgency scores

N1 Risks to terrestrial species 
and habitats

N2 Risks to terrestrial species 
and habitats from pests, 
pathogens and INNS

N4 Risk to soils from changing 
conditions, including seasonal 
aridity and wetness

N5 Risks to natural carbon stores 
and sequestration from 
changing conditions

N6 Risks to and opportunities for 
agricultural and forestry 
productivity

N7 Risks to agriculture from 
pests, pathogens and INNS

N8 Risks to forestry from pests, 
pathogens and INNS

N11 Risks to freshwater species 
and habitats

N12 Risks to freshwater species 
and habitats from pests, 
pathogens and INNS

N14 Risks to marine species, 
habitats and fisheries 

N16 Risks to marine species and 
habitats from pests, pathogens 
and INNS

N17 Risks and opportunities to 
coastal species and habitats 

I1 Risks to infrastructure networks 
from cascading failures

I2 Risks to infrastructure services 
from river and surface water 
flooding

I5 Risks to transport networks 
from slope and embankment 
failure

I8 Risks to public water supplies 
from reduced water availability

I12 Risks to transport from high 
and low temperatures, high 
winds, lightning 

H1 Risks to health and wellbeing 
from high temperatures

H3 Risks to people, communities 
and buildings from flooding

H4 Risks to people, communities 
and buildings from sea level rise

H6 Risks and opportunities from 
summer and winter household 
energy demand

H8 Risks to health from vector-
borne diseases

H11 Risks to cultural heritage H12 Risks to health and social 
care delivery

H13 Risks to education and 
prison services

B1 Risks to business sites from 
flooding

B2 Risks to business locations 
and infrastructure from coastal 
change 

B6 Risks to business from 
disruption to supply chains and 
distribution networks

ID1 Risks to UK food availability, 
safety, and quality from climate 
change overseas

ID5 Risks to international law 
and governance from climate 
change overseas that will 
impact the UK

ID4 Risks to the UK from 
international violent conflict 
resulting from climate change 

ID9 Risk to UK public health from 
climate change overseas

ID7 Risks from climate change 
on international trade routes

ID10 Risk multiplication from the 
interactions and cascades of 
named risks across systems and 
geographies

N3 Opportunities from new 
species colonisations in 
terrestrial habitats

N9 Opportunities for agricultural 
and forestry productivity from 
new species

N10 Risks to aquifers and 
agricultural land from sea level 
rise, saltwater intrusion

N15 Opportunities for marine 
species, habitats and fisheries

N18 Risks and opportunities from 
climate change to landscape 
character

I3 Risks to infrastructure services 
from coastal flooding and 
erosion

I4 Risks to bridges and pipelines 
from flooding and erosion

I6 Risks to hydroelectric 
generation from low or high 
river flows

I7 Risks to subterranean and 
surface infrastructure from 
subsidence

I9 Risks to energy generation 
from reduced water availability

I10 Risks to energy from high 
and low temperatures, high 
winds, lightning

I13 Risks to digital from high and 
low temperatures, high winds, 
lightning

H2 Opportunities for health and 
wellbeing from higher 
temperatures

H5 Risks to building fabric

H7 Risks to health and wellbeing 
from changes in air quality

H9 Risks to food safety and food 
security

H10 Risks to health from poor 
water quality and household 
water supply interruptions

B3 Risks to businesses from water 
scarcity

B5 Risks to business from 
reduced employee productivity 
– infrastructure disruption and 
higher temperatures

B7 Opportunities for business -
changing demand for goods 
and services

N13 Opportunities to marine 
species, habitats and fisheries

I11 Risks to offshore 
infrastructure from storms and 
high waves 

B4 Risks to finance, investment, 
insurance, access to capital

ID8 Risk to the UK finance sector 
from climate change overseas

ID2 Opportunities for UK food 
availability and exports

ID3 Risks to the UK from climate-
related international human 
mobility

ID6 Opportunities (including 
Arctic ice melt) for international 
trade routes 

More Action
Needed

Further
Investigation

Sustain Current Action, 
Watching Brief
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Urgency Score

The level of urgency of adaptation has increased since 2017

6 of 10 international risks require More Action

CCRA 2

CCRA 3

Source

CCC Analysis



Independent Assessment of UK Climate Risk

Highest priorities for further adaptation in the next two years

Time period

2020

Public procurement, business resilience

Biodiversity, soil and water protection 
and restoration, environmental land 
management, sustainable farming and 
forestry, Net Zero, green finance

Infrastructure, energy, Net Zero

Building regulations and strategies, planning 
reform

National resilience, overseas aid, research 
and capacity building

2050 2100

Magnitude of risk

High Medium

Key policy areas

Risks to the viability and diversity of terrestrial and freshwater
habitats and species from multiple hazards

Risks to soil health from increased flooding and drought

Risks to natural carbon stores and sequestration from
multiple hazards leading to increased emissions

Risks to crops, livestock and commercial trees from
multiple hazards

Risks to supply of food, goods and vital services due to climate
-related collapse of supply chains and distribution networks

Risks to people and the economy from climate-related
failure of the power system

Risks to human health, wellbeing and productivity from
increased exposure to heat in homes and other buildings

Multiple risks to the UK from climate change
impacts overseas 



Resilient supply chains & distribution networks

• Extreme weather is already causing supply chain disruption

• International climate hazards will increasingly affect supplies, 

infrastructure & transport routes

• Adaptation actions include:

• Identifying and mapping interdependencies 

• Providing better information and advice, especially for 

smaller businesses

• Diversification of supply chains

• Stronger reporting requirements for businesses and 

infrastructure providers, including the Adaptation 

Reporting Power



Multiple risks from climate change overseas

• Extreme weather events globally can create cascading risks 

that spread across sectors and countries

• The current model of conventional risk governance which 

focuses on single events and single sectors does not 

account for these types of risks

• Adaptation actions include:

• Increased global capacity building for climate resilience, 

including supply chains, health systems and early warning 

systems 

• Integrating adaptation into international climate projects 

to deliver a resilient Net Zero 

• International cooperation and clear commitments at 

COP26 to leverage increased adaptation financing, 

supporting developing countries to implement their 

national adaptation actions



Independent Assessment of UK Climate Risk

Principles for effective adaptation policy

2. 
Integrate adaptation into other policies

3. 
Adapt to 2ºC; assess the risks for 4ºC 

5. 
Prepare for unpredictable extremes

7. 
Understand threshold effects

9. 
Consider opportunities

4. 
Avoid lock-in

6. 
Assess interdependencies

8. 
Address inequalities

10. 
Funding, 
resourcing. 

1.
A vision for a well-
adapted UK
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www.theccc.org.uk

@theCCCUK


