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« Updated adaptation programmes: Synihesls TepOrt PrQTres T PmETilve years
— 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

* CCRA presented to Parliament:

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



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

UK CCRA 2017:
Structure and lead contributors

Committes on

Synthesis Report (50 pages + annexes) National summaries (80-100 pages each)
* Key messages * England

* Risk groupings * Northern Ireland

* Chapter summaries e Scotland

* Urgency scores  Wales

Authored by the ASC Compiled by the ASC Secretariat

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

* 1:Introduction (Kathryn Humphrey — ASC Secretariat, James Murphy — Met Office)
: Approach and context (Rachel Warren — UEA)

: Natural environment and natural assets (/lain Brown — York)

: Infrastructure (Richard Dawson — Newcastle)

: People and the built environment (Sari Kovats — LSH&TM, Dan Osborn — UCL)

: Business and industry (Swenja Surminski — LSE)

: International dimensions (Neil Adger — Exeter, Andy Challinor — Leeds)

: Cross-cutting issues (Roger Street — UKCIP)

Supported by ~70 contributing authors and members of the ASC Secretariat
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Identifying the most urgent
risks/opportunities

Committes on

1.What is the current and future magnitude
of risk/ opportunity?

High, medium or unknown Low

A 4

2.To what extent can we expect the risk/ opportunity
to be managed?

TT

Significant adaptation Less significant
shortfall adaptation shortfall

\ 4

3.Are there benefits to further action in the next five
years, over and above what is already planned?

‘f

Yes No

More urgent Less urgent

\
MORE RESEARCH SUSTAIN WATCHING
ACTION PRIORITY CURRENT BRIEF
NEEDED ACTION

/

Supported by capacity building

1

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



Committes on

Six priority areas

Flooding and coastal change risks to communities, businesses and
infrastructure (Ch3, Ch4, Ch5, Ché6)

Risks to health, well-being and productivity from high temperatures
(Ch5, Ché)
MORE

ACTION
NEEDED

of shortages in the public water supply, and for agriculture,
energy generation and industry (Ch3, Ch4, Ch5, Ché)

ks to natural capital, including terrestrial, coastal, marine and
freshwater ecosystems, soils and biodiversity (Ch3)

ks to domestic and international food production and trade
(Ch3, Che, Ch7)

d emerging pests and diseases, and invasive non-native species, J| RESEARCH
affecting people, plants and animals (Ch3, Ch5, Ch7) PRIORITY
NOW === e e e s e e — === - = FUTURE
RISK MAGNITUDE: Low MEDIUM m

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



Risks from flooding and coastal change Commnints on




Risks from high temperatures

HIGH MAGNITUDE HIGH CONFIDENCE = MORE ACTION NEEDED
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26th June 2011

Source: Arup (2015) Reducing urban heat risk 7



Risks to food

HIGH MAGNITUDE IVERICIVICONSIDENCEN ORE ACTION NEEDED

Origins of food consumed in the UK, 2013 12 Food vs non-food price inflation (UK)
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Source: Origins of food chart from Food Standards Agency (2016) Food crime, annual strategic assessment 8



WHEN PEANDTS ATTACH

m m FOOD ALLERGY RESOURCES PEANUT ALLERGY FACTS PEANUT ALLERGY

Food safety alert! Peanuts might he in your cumin.

BY JAELITHE JANUARY 14, 2015 FOOD SAFETY

Totally easy to tell apart, right? I'm sure no one would ever mix these up.

After months of recalls of cumin, spice mixes that contain cumin, and hundreds of thousands of
pounds of packaged foods that contain cumin due to the presence of undeclared peanut and tree nut
ingredients, on February 18th, the U.S. Food and Drug Administration finally issued a public advisory
statement warning people with peanut allergies “to consider avoiding products that contain ground
cumin or cumin powder.”



Agriculture and health

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

Synergistic with Hepatitis B Virus [ADENES oo
1-0 Caus e | ' ve r' Cance r' el E Emallthlsto a fnend e el E pnntableuersmn T

; SpOi.lt maize Killer maize sparks Kenya alarm

Impairs growth and development of  iearens:  covmsenmpomsons o ™

have urged the government

: o declare a national
C h ' d ren SChOOlS fOOd ::I;sastertfulluwitng the death EASTERN  SOMALIA

re than 80 people from KENYA

Suppress immune system - e R
increased sus cep‘rl bil I'I‘y to diseas €S, [ErThrmmrim loneni e o -
eqg., HIV, malar'la? Peanut Butter recalled due to aflatoxin

Death (>200 people in Kenya) levels

Trade impact: US$1.2 billion loss RS
Aflatoxin: The Single Pet Food Aflatoxin.

Ingredient to Be Especially Vigilant About .
October 09,2013 | 87,006 views | 2 Disponible en Espafiol Pet FOOd Contamlna nt

K fYGrinP= & "

By Dr. Becker

If you're a regular reader of my Healthy Pets newsletter, you know | often
discuss the need to feed dogs and cats the right type of protein. And, of course,
species-appropriate protein for carnivorous pets comes from animals — not
plants.




Events in a single year Long term | Egod systems risks from UK CCRA report 2017

trends

Global Extremes

Violent conflict
(1t5) & unstable
governance (It6)

Disrupted production
& supply chain (It1)

Abroad

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

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

UK ) )
Risks to agriculture

from UK water
extremes (Neb6)

Price volatility / disrupted
food supply

Long term trends in
UK production (Ne3)

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

Changes in trade /
unsustainable land use

Health impacts:
decreased
nutrition and
food safety

Decreased food
affordability for
vulnerable groups




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

FOOD SYSTEM
Diminishing land Proximate triggers:
availability; falling Australian drought, grain
marginal returns to futures speculation?

intensification

Extreme weather, X
QOutward cascade:

water scarcity / > >
widespread political

A i instabilit
Rising food Aoad of food system: Food price Y

demand Failure of international surge
stabilization mechanisms /
2000s: Increased
biofuel output
--------------------------------------------------- Intersystemic boundary -------- S
1980s-90s: Cheap oil

ENERGY SYSTEM raises ag. energy intensity;
2000s: Costly oil boosts food
prices and biofuel output

Rising energy Global food \
demand © \ crisis

Mature oil
field decline 4 a a

‘ /Overload of energy QOil price

system: Speculation surge
produces breakdown
in market regulation

of prices

Declining EROI

STAGE 2: SS+RC

Fast processes operating across multiple systems

STAGE 1: SS+LFBB

Slow processes mainly within single systems

Homer-Dixon et al (2015) http://www.ecologyandsociety.org/vol20/iss3/art6/
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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

e Weather extremes abroad
identified as a major issue

— Production shocks
— supply chains

e 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

UK | Climate
Committee on 2017 | Change
Risk
Assessment

UK Climate Change
Risk Assessment 2017

Synthesis report: priorities for the next five years

www.theccc.org.uk/uk-climate-change-risk-assessment-2017
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Table 7.3: Policy areas needing strategic coordination to improve resilience of the food system

Description Policy arena Actors involved Address risks Address
(Dom/EU/Int) and opportuniti
timescale es
Functioning of EU, international Defra, BIS, Academia, Industry It1
international trade and Immediate
MEILES
\ERETE g i de e BN -0 8 Domestic, EU Defra, Academia, Industry It1, I1t3, Chapter 6, Chapter 6,
the UK farm sector for All timescales, Chapter 3 Chapter 3,
systemic resilience to especially short-to- 1t3
climate change medium
UK business, innovation Domestic, BIS, DFID, industry It1, I1t3, Chapter 6 Chapter 6,
and aid aimed at international 1t7, 1t3
opportunities and All timescales
adaptation overseas
Resilience into supply EU, international, = Academia, It1, Chapter 4, Chapter 6,
chains domestic Defra, FCO, BIS, DoH/ Department Chapter 6 It3, It7
Immediate for Work and Pensions (DWP)
FOEELEA T LRI EL Il Domestic, EU, FSA and SFSA (Fraud and [t2, Chapter5
contamination risks international contamination)
Begin planning International monitoring?

within 5 years

Demand-side Domestic, EU DoE, DoH, BIS, Defra, Department [t3, It1, Chapter 3  Chapter 3,
management Immediate action  for Communities and Local It3

will enable Government, NHS,

medium-term consumer associations

change Big society?

Source: CCRA authors
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Europe

S UK tops chart of EU food waste

France has announced measures to tackle food waste as the EU throws away 89m
tonnes of food each year - and the UK is one of the worst offenders

Ami Sedghi

Friday 22 May 2015
1850 B5T
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O |n the UK, supermarkets are actually responsible for only a small percentage of food wasted; households are the
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biggest culprit. Photograph: Bloomberg via Getty Images

France’s parliament has announced measures to tackle food waste by passing a
law banning supermarkets from destroying unsold food. Instead they will be
obliged to give it to charities or to put it to other uses such as animal feed.



Government response published 17/1/17

* “In general, the Government endorses the conclusions of the Adaptation Sub-
Committee, with the exception of some of those on food security.”
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MEETINGS COVERAGE

GENERAL ASSEMEBLY > SECOND COMMITTEE GA/EF/3242

9 OCTOBER 2009

Food Production Must Double by 2050 to Meet
Demand from World's Growing Population,

Innovative Strategies Needed to Combat Hunger,
Experts Tell Second Committee

Journal of Rural Studies xxx (2011) 1-10

- - - - - x
Contents lists available at SciVerse ScienceDirect S kg__a[.lﬁ]])[ES

Journal of Rural Studies

;—. L T
ELSEVIER journal homepage: www.elsevier.com/locate/jrurstud

Doubling food production to feed the 9 billion: A critical perspective on a key
discourse of food security in the UK

Isobel Tomlinson®

Soil Association, Policy Department, South Plaza, Marlborough Street, Bristol BST 3NX, UK




processing

Market
and
retail

Environment — packaging
atmosphere,

weather and climate

sourcing

transport

Environment-
land and water N | [0 e e e e e e e e

demand

nutrition

wellbeing 2 health I

Complex system: who has the power?



Are there any opportunities?

Committes on

21



(some) research gaps

* Quantify the covariate nature of —
risk of multiple food production C”‘"‘"‘““ A0 E!;i”"’e
failures in world regions.

* Assess the risk posed by abrupt UK Climate Change

. . . Risk Assessment 2017
Change and Cllmate tlpplng Synthesis report: priorities for the next five years

points to global food production
including an assessment of the
likelihood, impact and
geopolitical consequences of
climate change and food
insecurity.

e 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
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Reflection: discerning what can and cannot be
predicted

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

Mediocristan Extremistan
= Gaussian = Black Swans
= Linear (easier to predict) = Non-linear (impossible to predict)
=  Experts = No experts
= Exceptional is inconsequential | = EXxception matters

=> go to parties

See “The Black Swan” by Nicholas Taleb

http://www.melanieswan.com/



" 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) Bajzelj et al. (2014)










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

Impactsto the UK

regions

Long-term investments, impacts
oninsurance

Box 7.2 Section 7.2

Source: CCRA authors

Short-term shocks

Disruption to supply chains (1t1)

Disruption to agricultural
production (It1)

Displa Inerable
populat weather
ex (1t4)

Violent conflict over resource
scarcity (It5)

Section 7.3 Section 7.4

Long-term impacts

Global food production (1t3)

Food safety (It2)

Increased animal and plant
disease

Unstable governance and
geopolitical instability (1t6)

and
viability of areas and settlements
causing migration (It4)

Increased risk of human disease

Chapter 6 Chapter 5




Committes on

A Y
Risk/opportunity More Research Sustain Watching | Rationale for score
(relevant section(s) of | action priority current brief
chapter) needed action
It1: Risks from UK At the present, there is no co-
weather-related ordinated national approach to
shocks to international ensure the resilience of the UK
food production and food system. Coordinated
trade (7.2) approaches require broad
participation across policy,
industry and research.
It2: Imported food UK There is a gap in surveillance
safety risks (7.2) systems to monitor food safety
at source and through complex
international supply chains.
I1t3: Risks and UK The UK may increase its
opportunities from comparative advantage in
long-term, climate- specific areas of agricultural
related changes in production in the future. Trends
global food in global agricultural production
production (7.2) and consumption need further
|10 NITOTINg and assessment.

28

28



Risk/opportunity More Research Sustain Watching | Rationale for score

(relevant section(s) of | action priority current brief

chapter) needed action

It4: Risks to the UK A more proactive strategy to

from climate-related work in partnership with other

international human countries is needed to provide

displacements (7.3) rapid legal and basic assistance
to migrants and to build long-

UK term resilience in exposed

regions. Otherwise overseas
development efforts will
increasingly be diverted to
provide humanitarian (i.e.
emergency) aid.

It5: Risks to the UK Further evidence is needed to

from international understand the appropriate

violent conflict (7.4) balance between long-term

UK development aid (resilience

building, disaster risk reduction,
state stability) and responsive
interventions (peace-keeping,
humanitarian aid).

It6: Risks to UK There is a lack of systematic

international law and
governance (7.4)

monitoring and strategic
planning to address the
potential for breakdown in
foreign national and
international governance and
inter-state rivalry, caused by
shortages in resources that are
sensitive to climate change.




Risks from flooding and coastal change

HIGH MAGNITUDE HIGH CONFIDENCE = MORE ACTION NEEDED

Dawlish, winter 2013

| e

| FoIkestone
December 2015

Coc uth éce.mber 315
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Aim of UK Climate Change Cﬂmwn
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

C 3 years

C ¢80 authors

€ >2,000 pages

€ 6,000 review comments

C 6 priority areas

‘ Committes on

32



The most comprehensive assessment of
risks and opportunities to date

Committes on

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

Focus of CCRA1

Cross- sectoral,
wider economic

High++ scenarios,
major sea level rise

Focus of CCRA2

Source: ASC (2016) UK CCRA 2017 — Chapter 2: Approach and context
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Four NERC-funded research projects Cm"-"

Project A: Flood risk Project B: Updated
projections for all four projections of water
UK nations availability for the UK

Project D: Development
of high-end (High++)
scenarios for
UK climate impacts

Project C: Climate
change impacts on the
UK’s natural assets

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

34


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

Indicators of climate change

Global average temperature

250

15
Record highs in g w
E
' 2014, 2015 = 1%
3 £
3 2
805 < 100
$ = 50
¥ 2
0
-0.5
Summer arctic sea ice extent

1
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§ g ]
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£’ : A1 i
£ ~50% lossin summer I

g sea ice extent

Committes on

Global average sea level

I I I I I I
Rising at >3mm
per year .
e i
e 3.2 mm/yr
T (1993
2014)
0.8 mm/yr g
(1870-1924) Ly 1.9 mm/yr
) | (1925-1992) i
1 ) 1 1 1 1 1 1 1 1 1 1
1880 1900 1920 1940 1960 1980 2000

Glacier mass

31 successive years of
net losses

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



Lag in the Earth’s climate system means

Committea on
further changes are inevitable
S e S
1.0 Y I Y I Y I Y |
« Sea level rise during 20t century set to : : m‘";’;’gg
be repeated in the next 30-40 years
08 -
e Largely regardless of future greenhouse
gas emissions 06'_ -
. E [
* Overall a meter of sea level rise by 2100 = |
is plausible w4k 0
o
g
* More depending on rate of Greenland | : ¢
and Antarctic ice sheet melt 02 I i
L Q
1 20cm “
50 Lo 1 * L 1
£5 o 2020 2040 2060 2080 2100
= g so Year
Source: (a) NOAA/NCDC, (b) IPCC Fifth Assessment Report (2014) 36



Paris Agreement reduces the chance of

Commiittes on
3-5°C warming but some risk remains
W e, v, %

L Warming
- projected
o by 2100
~
(@]
B 150 o mm e
El Baselines:
c 41-48°C
Q
‘@
.E [E0 L I T et e e T ——
¢ Current
g Policies:
o 33-3.9°C
@ 50 -
3 Pledges and
-E INDCs:
e 24-2.7°C
v
o 0 - 15-1.7°C
© Below 1.5°C:
3 13-1.5°C
[

-50
1990 2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100

Source: Gutschow et al. (2015), Climate Action Tracker 37



‘ Risks, opportunities and priorities C‘“““““”"

C About 60 risks/opportunities identified

C Distilled into six priority areas for urgent
action

38
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Risk of shortages in water supply

1 HIGH MAGNITUDE HIGH CONFIDENCE = MORE ACTION NEEDED

‘l
% Demand as %
of available supply
& B Negative Available Resource

B o1-25%
B 25-50 %
N 50-75%
. | 75-100%
. 1100-125%
I 125- 150 %
B 150 - 200 %
B >200 %

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

Source: HR Wallingford (2015) for the ASC- Updated projections of water availability in the UK 39



Risks to natural capital Chmase San

MORE ACTION NEEDED

Agricultural land classification in England and Wales

Grade 3b
Grade 4

- Grade 5

Non Agricultural

Baseline (1961-91) 2050s (high emissions scenario) HoIme pot
nr. Peterborough

Source: from Defra (2015), see UK CCRA 2017 — Chapter 3: Natural environment 40



Risk from pests and diseases

LOW CONFIDENCE RESEARCH PRIORITY

12007 G 2013

Incidence of Dothistroma needle blight
in the Forestry Commission Estate 1 * &
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Risks in different parts of the UK i

_— wf
WETTER\DRIER

Rack Ptarmigan

CLIMATIC ZONES FOR :
TEMPERATURE AND RAINFALL NV <
(CURRENT CLIMATE) , @ﬁTER DRIER Hemsby, Norfolk




Uncertainties in the magnitude of future Gmmmn
warming and therefore risks

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

Greater than 4°C remains
possible by 2100

National commitments (INDCs)
imply around 2.7°C warming

Paris Agreement aims  4oC

for “well below” Zoce/\

Q Present day: 0.85°C warming
\ \oa\‘e«\ (2003 — 2012 vs. 1850-1900)
o°

Source: ASC (2016) UK CCRA 2017 — Synthesis Report, based on Warren et al. (2016) for the ASC 43



Next steps Gmmm“

= A B Y
C CCRA2 research conference: UK | Climate
Committee on 2017 g!;inge
— joint with Government and the C Aassneit

research councils (November)
UK Climate Change

C CCRA presented to Parliament: Risk Assessment 2017

Synthesis report: priorities for the next five years

— by the Government (January 2017)

C Updated adaptation programmes:
— UK (England): summer 2018
— Scotland, Northern Ireland: 2019
— Wales: as part of Wellbeing Act

C Next ASC statutory progress reports:
— Scotland: September 2016
— UK (England): June 2017

www.theccc.org.uk/uk-climate-change-risk-assessment-2017 44
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