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5 year research programme

» Approximately £40 million
8 Research Themes

* Ring-fenced monies for collaborative
Centres of Expertise and strategic
partnerships

» Centre of Expertise on Climate Change



Scottish Government 2011-2016

 Environmental Change (Local Responses to Global

Change) Theme 1: Ecosystem Services

Theme 2: Strong and resilient sources and supply chains for water and
energy (Water and Renewable Energy)

Theme 3: Technologies and management tools to deliver greater
benefits from rural land use and increased resilience to change (Land
use)

Theme 4: A rural economy resilient to global and local change
(Economic adaptation)

 Food, Land and People (Optimising the Potential of

Scotland’s natural assets)

Theme 5: Efficient and resilient supply chains for food (Food)

Theme 6: Animal/plant health and disease and animal welfare (Health
and Welfare)

Theme 7: Healthy safe diets (Diet and Health)

Theme 8: Vibrant rural communities (Rural Communities)



Centre of Expertise on Climate
change

« MRP & University collaborations e.g.
through shared studentships and postdocs

» Large emphasis on policy needs and
knowledge exchange

* Looking beyond land-based sector
» 3 work streams : adaptation, mitigation, risk
» Centre directorate



Mapping SG research



Climmate change key research challenges

* Understanding impacts

» Selection adaptation strategies

* |dentifying mitigation strategies

» Effectiveness, efficiency and equity

» Understanding synergiesé& trade-offs
between responses

* Behaviours
* Inventory (re mitigation)



UK climate is already changing

/" Rainfall: heavier bursts in winter
 Sea level: rising >1mm/yr

« Seasons: spring now arrives 11 days earlier than in
1970s

\.* Many trends accelerating

~




UK climate is already changing

-

.

» Even if the most ambitious global mitigation targets are achieved,
the world has 50% chance of warming by 2°C or more by 2100.

» Adaptation involves responding to the unavoidable consequences
of climate change to which the world is already committed.
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Extreme weather events are likely to
intensify and become more frequent

Events like the 2003 European heatwave are likely to become the norm
by the end of this century (under a medium emissions scenario)
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Models give an indication of future UK
climate — UKCPQ09

2080 summer precipitation
(50% probability, central estimate)

/-Higher annual \ -

temperatures 7o
 Sea level rise |

« Warmer, wetter winters,
especially in the West

e Hotter, drier summers,

\especially in the East / ~ /1
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 Temperature and rainfall

Climate Change and agriculture

changing

— Varies with region & season

— Change in growing seasons
(beneficial in places)

More extreme events
— Floods, droughts, heat waves

high winds

— Agricultural systems need to
be resilient to deal with
multiple stressors (including
climate change)
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Key challenges/opportunities for farming

...consider the
global food system
fromgefoduction to

beyond narrow
jves of nutrition,

IS IS a unique time in
history — decisions made now
and over the next few decades
will disproportionately
influence the future

Food security is one of this century s
key global challenges... This must be
done in the face of changing

consumptlon patterns, the |mpacts of

Biological science..
leading role ...in p
scientific solutions
potential food sho
require significant f
disciplinary science for food secur



Predicted climate change impacts by
2050 (pcc, 2007)

g Global imperative (& opportunity) to increase
productivity in N hemispshere? SN
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Understanding downscaled projections

 Assessment of the UKCPQ09 scenarios

* Applied to agriculture (plants, animals,
diseases & pests), biodiversity, forestry
water, transport, housing .....etc.

 Various research projects being undertaken
to understand impacts and responses

e.g. biophysical modelling
- Range of sites across Scotland
» Costs and benefits of warming



Understanding local impact: Biopihysical modelling DNDC

INPUTS

Soil Characteristics

Crop Parameters

Climatic Drivers

Farming Practices

MODEL

Crop growth and
development

Climate / soil physics

Soil C, N
biogeochemistry

OUTPUTS

Soil C, N Dynamics

Crop Production

—>

Trace Gas
Emissions

N Leaching
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Crops/grassliand — longer growing season

 Increased grass production — increased
grazing period
— 5 wks for cattle, 7 wks for sheep, north vs south

» Potential welfare and disease exposure
consequences

— longer grazing season extending the exposure
to environmental parasites and pathogens

 GHG balance changes with longer grazing
period



Policy direction

SCOTLAND'S CLIMATE .
CHANGE ADAPTATION g Scotiand’s path o o
FRAMEWORK 4 - ‘ lowe- carban aconemy

Comertes cnTinaeCar
Setriary iIT .
* How well prepared is the

UK for climate change?

Adaptation Sub-Committee
September 2010



http://www.scotland.gov.uk/Topics/Environment/climatechange/scotlands-action/adaptation/AdaptationFramework/TheFramework

Mitigation: The Climate Change Act (2008)

695 Mt CO,e

International aviation
& shipping*

UK non-CO, GHGs

OtherCO,
Industry (heat &
: i 108
industrial processes) 77% cut
(= 80% vs. 1990)
Residential &

103

Commercial heat

. v
Domestic transport

159 Mt CO.e

184

Electricity Generation

2006 emissions 2050 objective
* punker fuels basis



Y Independentadvice to
Climate Change v /= ¢ Government on building a low-
W carbon economy

| Home | Reports | Carbon Budgets | Topics | Sectors | News | Aboutthe CCC | Contactus

You are here: Home

Text: Smaller | Larger 2 Printable Version

Welcome to the Committee on Climate Change (CCC)

The Committee on Climate Change (CCC) is an independent body established under the Climate Change Act to €9 emai 2 frend K sharehis

advise the UK Government on setting carbon budgets, and to report to Parliament on the progress made in :

reducing greenhouse gas emissions.

o RNew climate change bill under

N i fire

Read and download the CCC’s report:
Building a low-carbon economy - the UK’s :
contribution to tackling climate change e

SPB calls for increase in

windfarms

Audio & Video

Audio and Video

Quick Links

o Lipcoming Events

N
°
e Climate change booklet

Sectors Sign up to our Newsletter

Carbon Budgets

The CCC (Committee on Includes information about There is potential for emissions i ForNEAS ALERT antl Information
Climate Change) has proposed climate science and the to be reduced across all emall address:
levels for the first three carbon  environment, economic and sectors of the economy. To I
budgets from 2003-2022. .. social impacts, global and UK find out gbput some of the ' ; S
targets. .. opportunities and technologies :

Our Privacy Policy

required read on...

- i Climate Change Glossary

At



Cost effective abatement potential
determined through sectoral based

assessment
Consolidated UK MAC Curve
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Methods — Marginal abatement cost curves
(“bottom-up”)

* Options ranked in

£/tCO2e _
1.200 decreasing order of
e Expensive options, cost-effectiveness from
- small emissioq savings LtoR
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MACC for ALULUCF (2022, CFP, 3.5%)

Cost effectiveness

Livestock measures
£2006/tCO,e
Crops/soils measures
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Greenhouse Emissions from Dairy
Systems

Interacts with the system

CHs N0

.. Ao e oo el 2
i i3 . L {8
\ | |

\ '/ I
CO,
(x

. é‘ 3 / : ,I;“ ' -

%‘enetlcs of the cow N,O, NH,, CO,

' |Processing,

retail,
waste




Mitigation and Adaptation

Adaptation involves responding to the unavoidable
consequences of climate change to which the world is already

committed.

_ Mitigation Adaptation

Targets

Indicators

Knowledge
and
uncertainty

Context

Clear national target: 80% by No agreed national-level
2050 targets for adaptation

Standard metric exists to No agreed final metric
measure progress across all  across sectors
sectors (CO,-equivalent

emissions)

Most emission sources Uncertainty in local and
identified, being monitored & regional climate
addressed projections, not all risks

identified
Global National, regional and local



Behaviours

 \WWhat instruments or incentives to affect
mitigation and adaptation?

* Production versus consumption side
accounting



