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• CCRA presented to Parliament:

– by the Government (January 2017)

• Updated adaptation programmes:

– UK (England): summer 2018

– Scotland, Northern Ireland: 2019

– Wales: as part of Wellbeing Act

• Next ASC statutory progress reports:

– Scotland: September 2016

– UK (England): June 2017

www.theccc.org.uk/uk-climate-change-risk-assessment-2017

http://www.theccc.org.uk/uk-climate-change-risk-assessment-2017
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UK CCRA 2017:
Structure and lead contributors

Synthesis Report (50 pages + annexes)

• Key messages
• Risk groupings
• Chapter summaries
• Urgency scores
Authored by the ASC

Evidence Report (8 chapters + annexes, ~2,000 pages)

• 1: Introduction (Kathryn Humphrey  – ASC Secretariat, James Murphy – Met Office)
• 2: Approach and context (Rachel Warren – UEA)
• 3: Natural environment and natural assets (Iain Brown – York)
• 4: Infrastructure (Richard Dawson – Newcastle)
• 5: People and the built environment (Sari Kovats – LSH&TM, Dan Osborn – UCL)
• 6: Business and industry (Swenja Surminski – LSE)
• 7: International dimensions (Neil Adger – Exeter, Andy Challinor – Leeds) 
• 8: Cross-cutting issues (Roger Street – UKCIP)
Supported by ~70 contributing authors and members of the ASC Secretariat

National summaries (80-100 pages each)

• England
• Northern Ireland
• Scotland
• Wales
Compiled by the ASC Secretariat

Available on CCC’s website: www.theccc.org.uk/uk-climate-change-risk-assessment-2017

http://www.theccc.org.uk/uk-climate-change-risk-assessment-2017
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Identifying the most urgent 
risks/opportunities

Source: ASC (2016) UK CCRA 2017 – Chapter 2: Approach and context
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Six priority areas

Source: ASC (2016) UK CCRA 2017 – Synthesis Report

RISK MAGNITUDE:

NOW FUTURE
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Risks from flooding and coastal change



7

Risks from high temperatures

MORE ACTION NEEDEDHIGH CONFIDENCEHIGH MAGNITUDE

26th June 2011 

Source: Arup (2015) Reducing urban heat risk

30 - 33ºC

15-25oC

Urban heat island in London
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Risks to food

MORE ACTION NEEDEDMEDIUMCONFIDENCEHIGH MAGNITUDE

Corn & soybean prices, June 2012

Origins of food consumed in the UK, 2013

Source: Origins of food chart from Food Standards Agency (2016) Food crime, annual strategic assessment

Food vs non-food price inflation (UK)





Agriculture and health

 Synergistic with Hepatitis B Virus 
to cause liver cancer

 Impairs growth and development of 
children

 Suppress immune system –
increased susceptibility to diseases, 
e.g., HIV, malaria?

 Death (>200 people in Kenya)
 Trade impact: US$1.2 billion loss

Aflatoxins: highly toxic substances produced by the  
ubiquitous Aspergillus fungi in common staple crops



Global Extremes Global changes to average climate 
conditions plus increase in 
occurrence of extreme events

Disrupted production 
& supply chain (It1)

Violent conflict 
(It5) & unstable 
governance (It6) 

Abroad

UK

Food safety (It2)Impacts on global 
production (It3)

Increase in UK 
animal and plant 
diseases (NE9, PB12) 

Events in a single year Long term 
trends

Price volatility / disrupted 
food supply

Health impacts: 
decreased 
nutrition and 
food safety

Changes in trade / 
unsustainable land use

Decreased food 
affordability for 
vulnerable groups

Long term trends in 
UK  production (Ne3)

Risks to agriculture 
from UK water 
extremes (Ne6)

Food systems risks from UK CCRA report 2017



System(s) failure: role for 
“plausible futures”

Available at http://www.foodsecurity.ac.uk/Homer-Dixon et al (2015) http://www.ecologyandsociety.org/vol20/iss3/art6/



Overview

I. Changing climates

II. The international dimensions of 
climate change can dominate

III. Policy gaps



Current policy

The objectives of the Government food security strategy are:

1. UK food security built on access to a wide variety of 
markets including domestic, the EU and an open, 
rules-based world trading system.

2. The importance of sustainable intensification of UK 
agriculture.

3. Making the most of our productivity potential 
through the agri-tech strategy (Defra, 2015a)



Main conclusion from Chap 7

• Weather extremes abroad 
identified as a major issue

– Production shocks

– supply chains

• Systemic resilience needed

– International coordination

– National-level strategy on food 
security needs to cut across 
many departments, e.g.

• FSA for detecting emerging food 
safety threats

• FCO for interactions between food 
security and conflict and migration 

• BIS and DEFRA for supply chains

www.theccc.org.uk/uk-climate-change-risk-assessment-2017

http://www.theccc.org.uk/uk-climate-change-risk-assessment-2017


Table 7.3: Policy areas needing strategic coordination to improve resilience of the food system

Description Policy arena 
(Dom/EU/Int) and 

timescale

Actors involved Address risks Address 
opportuniti

es

Functioning of 
international trade and 
markets

EU, international
Immediate

Defra, BIS, Academia, Industry It1

Management of change in 
the UK farm sector for 
systemic resilience to 
climate change

Domestic, EU
All timescales, 
especially short-to-
medium

Defra, Academia, Industry It1, It3, Chapter 6, 
Chapter 3

Chapter 6, 
Chapter 3, 
It3

UK business, innovation 
and aid aimed at 
opportunities and 
adaptation overseas 

Domestic, 
international
All timescales

BIS, DFID, industry It1, It3, Chapter 6 Chapter 6, 
It7, It3

Resilience into supply 
chains

EU, international, 
domestic
Immediate

Academia,
Defra, FCO, BIS, DoH/ Department 
for Work and Pensions (DWP)

It1, Chapter 4, 
Chapter 6

Chapter 6, 
It3, It7

Emerging food fraud and 
contamination risks

Domestic, EU, 
international
Begin planning 
within 5 years

FSA and SFSA (Fraud and 
contamination)
International monitoring?

It2, Chapter5

Demand-side 
management 

Domestic, EU
Immediate action 
will enable 
medium-term 
change

DoE, DoH, BIS, Defra, Department 
for Communities and Local 
Government, NHS,
consumer associations
Big society?

It3, It1, Chapter 3 Chapter 3, 
It3

Source: CCRA authors





Government response published 17/1/17





Complex system: who has the power?
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Are there any opportunities?



(some) research gaps

• Quantify the covariate nature of 
risk of multiple food production 
failures in world regions.

• Assess the risk posed by abrupt 
change and climate tipping 
points to global food production 
including an assessment of the 
likelihood, impact and 
geopolitical consequences of 
climate change and food 
insecurity.

• Characterise and quantify food 
system risks in supply chains, 
nutrition, and political instability 
due to extreme weather and 
climate change.

www.theccc.org.uk/uk-climate-change-risk-assessment-2017

http://www.theccc.org.uk/uk-climate-change-risk-assessment-2017


See “The Black Swan” by Nicholas Taleb

http://www.melanieswan.com/

 Why humans can’t predict 

 Epistemic arrogance and corresponding future blindness

 Fooled by reductions – especially when told by people in suits

 Flawed tools of inference from Mediocristan

Reflection: discerning what can and cannot be 

predicted

Mediocristan Extremistan

 Gaussian

 Linear (easier to predict)

 Experts

 Exceptional is inconsequential

 Black Swans

 Non-linear (impossible to predict)

 No experts

 Exception matters

=> Don’t predict, go to parties



The challenge of 1.5 (or 2) degrees

Agriculture needs to be part of the solution

Demand-side issues:
• Food-based emissions will either be the totality or 

large fraction of 2C budgets
• Changes in diet to achieve targets? 

Hedenus et al. (2014)   Bajželj et al. (2014)







Figure 7.1: Interactions between food system, migration and geopolitical risks/opportunities for the UK  

Food export/import mix: UK land-
use change

Demand for humanitarian 
assistance in globally affected 

regions

Food price volatility

Health impacts, nutrition and 
food safety (vulnerable groups)

Changing demand for labour in 
food system and inward 

migration

Demand for interventions, 
geopolitical instability and 

conflict

Displacement of vulnerable 
populations from weather 

extremes (It4)

Disruption to supply chains (It1) 

Disruption to agricultural 
production (It1)

Violent conflict over resource 
scarcity (It5)

Global food production (It3)

Food safety (It2)

Increased animal and plant 
disease

Increased risk of human disease

Unstable governance and 
geopolitical instability (It6)

Short-term shocks Long-term impactsImpacts to the UK

Economic attractiveness and 
viability of areas and settlements 

causing migration (It4)

Long-term investments, impacts 
on insurance

Section 7.2 Section 7.3 Section 7.4 Chapter 6

Global water availability

Chapter 5Box 7.2
 

Source: CCRA authors 
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Risks from flooding and coastal change

MORE ACTION NEEDEDHIGH CONFIDENCEHIGH MAGNITUDE

New sheltered housing development, built 2012

Dawlish, winter 2013 

Cockermouth, December 2015

Folkestone,
December 2015
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Aim of UK Climate Change
Risk Assessment 2017

Based on an assessment of climate risks and 
opportunities, and current adaptation actions, 
what are the most urgent priorities for the next 
national adaptation programme and 
programmes for devolved administrations?

Source: ASC (2015) UK CCRA 2017 - Method
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The UK CCRA 2017 Evidence Report

3 years

c80 authors

>2,000 pages

6,000 review comments

6 priority areas
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The most comprehensive assessment of 
risks and opportunities to date
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Direct effects Indirect effects
Major  effects & 
discontinuities

International:
Other international 
areas of concern

Loss of small island 
states

Impact on global 
economy

Large scale global 
tipping points

UK (imported):
Impacts in the UK 
from international 
effects

Disruption to trade 
routes and supply 
chains

Volatility of food 
and feedstock 
prices in the UK

Major shifts in 
global patterns of 
food production

UK (domestic):
Impacts arising 
directly in the UK

Flood risks, water 
scarcity, etc

Cross- sectoral, 
wider economic

High++ scenarios, 
major sea level rise

Source: ASC (2016) UK CCRA 2017 – Chapter 2: Approach and context

Focus of CCRA2Focus of CCRA1
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Project A: Flood risk 
projections for all four 

UK nations 

Project B: Updated 
projections of water 

availability for the UK

Project C: Climate 
change impacts on the 

UK’s natural assets

Project D: Development 
of high-end (High++) 

scenarios for
UK climate impacts

Four NERC-funded research projects

Available on CCC’s website: www.theccc.org.uk/uk-climate-change-risk-assessment-2017

http://www.theccc.org.uk/uk-climate-change-risk-assessment-2017
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Glacier mass

Global average sea levelGlobal average temperature

Summer arctic sea ice extent

Indicators of climate change

Record highs in 
2014, 2015

~50% loss in summer 
sea ice extent

31 successive years of 
net losses

Source: NASA, NOAA Climate.gov, Met Office Hadley Centre

Rising at >3mm 
per year



36Source: (a) NOAA/NCDC, (b) IPCC Fifth Assessment Report (2014)

20cm

20cm

Lag in the Earth’s climate system means 
further changes are inevitable

• Sea level rise during 20th century set to 
be repeated in the next 30-40 years

• Largely regardless of future greenhouse 
gas emissions

• Overall a meter of sea level rise by 2100 
is plausible

• More depending on rate of Greenland 
and Antarctic ice sheet melt
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Paris Agreement reduces the chance of
3-5oC warming but some risk remains

Source: Gütschow et al. (2015), Climate Action Tracker
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Risks, opportunities and priorities

About 60 risks/opportunities identified

Distilled into six priority areas for urgent 
action
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Risk of shortages in water supply

Source: HR Wallingford (2015) for the ASC- Updated projections of water availability in the UK

MORE ACTION NEEDEDHIGH CONFIDENCEHIGH MAGNITUDE

Water availability in the 2080s under a 3.5oC, low 
population growth and high adaptation scenario

Demand as %
of available supply

River Kennet, 2011
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Risks to natural capital

Source: from Defra (2015), see UK CCRA 2017 – Chapter 3: Natural environment

MORE ACTION NEEDEDMEDIUMCONFIDENCEHIGH MAGNITUDE

Baseline (1961-91) 2050s (high emissions scenario) Holme post,
nr. Peterborough

Agricultural land classification in England and Wales
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Risk from pests and diseases

RESEARCH PRIORITYLOW CONFIDENCEHIGH MAGNITUDE

2007 2013

Incidence of Dothistroma needle blight
in the Forestry Commission Estate

Source: ClimateXChange indicators for the ASC
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Risks in different parts of the UK

WETTER DRIER

CLIMATIC ZONES FOR 
TEMPERATURE AND RAINFALL 
(CURRENT CLIMATE) WETTER DRIER

Cold water plankton

Coastal squeeze

Rock Ptarmigan

Hemsby, Norfolk
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Uncertainties in the magnitude of future 
warming and therefore risks

Source: ASC (2016) UK CCRA 2017 – Synthesis Report, based on Warren et al. (2016) for the ASC

Present day: 0.85oC warming
(2003 – 2012 vs. 1850-1900)

Paris Agreement aims 
for “well below” 2oC

National commitments (INDCs)
imply around 2.7oC warming

Greater than 4oC remains 
possible by 2100

Very large uncertainties, only a small number of studies, greater potential 
to exceed tipping points in climate, human and natural systems
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Next steps

CCRA2 research conference:

– joint with Government and the 
research councils (November)

CCRA presented to Parliament:

– by the Government (January 2017)

Updated adaptation programmes:

– UK (England): summer 2018

– Scotland, Northern Ireland: 2019

– Wales: as part of Wellbeing Act

Next ASC statutory progress reports:

– Scotland: September 2016

– UK (England): June 2017

www.theccc.org.uk/uk-climate-change-risk-assessment-2017

http://www.theccc.org.uk/uk-climate-change-risk-assessment-2017

