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A Framework for Action

Action should

be flexible

Although there is still uncertainty over the future climate, we need to consider
options now and make decisions that maximise future flexibility — in many cases
it is failure to take decisions that locks us into inflexible pathways.

Conserving biodiversity in a

changing climate by maximising
flexibility and resilience

Biodiversity is a strong example of an area where we
need to be prepared to act in the short-term in order
to avoid limiting our options in the future. We may
not know the precise effects, the exact costs or the
definite timing of climate impacts, but we already
know enough to start taking action. Climate change
means that we need to adopt an increasingly dynamic
approach to managing ecosystems and conserving
our biodiversity. In 2008 the England Biodiversity
Group published a set of adaptation principles,
designed to help guide the approach to conservation
of biodiversity:

e Take practical action now;

e Maintain and enhance ecological resilience;

e Accommodate change;

e Integrate action across all partners and sectors;
e Develop knowledge and plan strategically.

There is a need to ensure that biodiversity, habitats
and ecosystems are in the best possible condition,
so that they are able to continue to function
effectively in the face of new or increased pressures.

Mouse with acorn

We must continue our efforts to conserve and
manage protected sites to bring them into favourable
condition, as well as taking a landscape-scale
approach, building in habitat enhancements to
reduce other pressures on biodiversity and developing
habitat networks to aid the dispersal of species. The
challenge is to take the right action at the right time
to minimise losses, facilitate change and take
advantage of new opportunities.
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One of the key challenges we have to face is designing
conservation targets and objectives for the future that are
demanding, but also achievable and sufficiently flexible
to cope with the unpredictable nature of both climate
change and society’s response to it. The EU has a target
to halt the decline in biodiversity by 2010 and the
European Council re-stated its commitment to this goal in
2008. On the world stage, a global target exists to reduce
the rate of biodiversity loss by 2010'. New targets at

both the European and global level are expected to be
negotiated this year, showing an ongoing commitment
to biodiversity conservation and enhancement.

It is possible that as the climate changes, sites that
were designated for one set of species may not retain
them at the previous levels of abundance, regardless
of the level of conservation effort, even though those
protected sites will remain a vital resource for many

Porlock Ridge — an example of adaptive management

Porlock Ridge; © Natural England

An important aspect of adaptation to climate
change will be the need to accept change and
reconsider current practices. At Porlock Ridge,
an SSSI on the Severn Estuary, adaptive
management means that one high quality
habitat is being naturally replaced with another.

This shows how change can be accommodated
successfully so that while one set of valued assets
may be lost a new set is created.

A storm in 1990 breached the shingle ridge
separating the marsh, which was designated as an
SSSI, from the sea and the marsh was inundated
with seawater. The damage was repaired but —
recognising the likelihood that ridge would
continue to be breached in future — work was
commissioned to consider a sustainable long-term
solution. Since a further storm in 1996 Natural
England have initiated a “managed retreat” on the
site which will slowly allow the land to return to the
way it was 200 years ago, with a low, wide ridge of
shingle and a lagoon behind. Land use has changed
—the area is now grazed very much less, and the
coastal path has been formally diverted. Birds and
flora are being monitored, as is the changing shape
of the ridge.

The previous habitat of Porlock Marsh has now
largely been destroyed by inundation, but a new
saltmarsh has been created which is one of largest
on Severn Estuary. This is first time an SSSI has been
renotified after natural coastal processes have
operated and changed an area.'

14 Available at: http://www.cbd.int/2010-target/

15 It is important to note that, as with all adaptation case studies, the principles illustrated here are highly relevant to other situations, but the
appropriate action in other cases will depend on the circumstances, costs and benefits of different courses of action and the objectives for that

particular area.
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Semi-natural woodland in the New Forest, © FC Picture Library

other valuable species and may become part of the
distribution ranges for other protected species. It is
possible that some iconic species or those that
currently characterise a particular habitat may change
their distribution or frequency too. In future, therefore,
the emphasis is likely to be on improving and buffering
the capacity of existing sites to cater for a wider range
of species. Reducing fragmentation of habitats will also
allow some species to move around the landscape
more easily and find patches of suitable conditions.

There is a case for reconsidering traditional
approaches in the face of substantial future
challenges. Re-examining how we frame conservation
objectives for individual sites could be needed, as well
as different perspectives on governance. In future, our
targets may need to be less informed by a historical
perspective and perhaps more focussed on managing
habitat condition so that sites are better able to
withstand current and future stresses, enable the
movement of species where necessary and continue
to provide vital ecosystem services.
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Taking the long view

- promoting flexibility and

diversity in woods and forests

Another good example of an area where we need

to take decisions in the short-term with a view to
maintaining flexibility and retaining benefits in the
long-term is forestry. Because trees have a long
lifespan any adaptive measures need to be appropriate
to both current and future climatic conditions. By the
end of the century, some native tree species are likely
to lose ‘climate space’'®, particularly in southern
England. The range and ability of the majority of
priority woodland species (both flora and fauna) to
persist will change as a result of climate change;
some will decline further, others will benefit.

Many uncertainties remain about both the future
climate and the response of trees and woodland
ecosystems to climate change. Expanding the range
of tree species to increase resilience — at stand'”

or landscape scale — when restocking existing
woodlands or planting new ones, represents the
most appropriate adaptation response at this time.
This type of 'no-regrets’ approach can also provide
additional insurance against the uncertain future
impacts of pests and diseases.

16 The area of land which has a climate suitable for a particular species or habitat.

17 Stand — a group of trees that can be managed as a single unit.
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Marine and Coastal Access Act

The Marine and Coastal Access Act 2009,

the first of its kind anywhere in the world,
introduces a single piece of legislation for

the protection of the marine environment.
Through a new marine planning system we
will be able to manage our environmental,
social and economic needs together, and an
ecologically coherent network of Marine
Protected Areas (MPAs) will be created by 2012.

Marine Conservation Zones are a new type of MPA.
They will be designated to conserve flora, fauna,
habitats whether rare or threatened or
representative of UK biodiversity, as well as
geomorphological features. Levels of protections
will be site specific and dependent upon a site’s
conservation objectives. These are expected to
range from sites which have little or no restrictions
to sites where all damaging activities are excluded.
Existing Marine Nature Reserves are converted into
MCZs under the Act, Lundy became and MCZ on
12 January 2010.

Our seas are already showing the effects of climate
change and with increasing use of the sea by many
competing interests, we must make sure that the
marine environment can cope with changing
conditions. We have a duty to look after our seas
for future generations. It is envisaged that our
network of MPAs will contribute to halting the
decline in biodiversity by conserving representative
UK habitats and species, and areas where there are
rare and threatened species and habitats.

Marine Conservation Zones are a flexible
mechanism. They can be decommissioned,
modified, or moved to ensure they are still
protecting the feature they were designated to
protect, or to ensure they continue to fulfil their
contribution to the network. This is particularly
relevant in relation to climate change. The UK
network of MPA will contribute to protecting UK
biodiversity, providing some respite from other
pressures in the face of climate change.

The Forestry Commission is preparing a Climate
Change Action Plan for the Public Forest Estate in
England. The Plan benchmarks existing management
practice and will initiate actions to enhance species
diversity and genetic diversity through appropriate
provenance mixtures. Changes in woodland
management systems will also be considered,
including those that promote diversity in age and
structure and promote natural regeneration. The

Plan will also ensure sufficient diversity within timber
species at landscape and, in some cases, stand level. It
will also require that less common and some relatively
untried species are planted — in part a response to the
reduced range of ‘conventional’ species as a result of
recent pest and disease outbreaks. This will require
that sub-optimally performing species (under current
climatic conditions) are planted to provide the
required diversity and, as a consequence, resilience to
changing climatic conditions or the threat posed by
pests and diseases.

Broadleafed woodland in the Chilterns, © FC Picture Library, Isobel Cameron

Balancing a flexible approach with continuity of focus
A key challenge for the future, for all parties with an
interest in conserving the natural environment, will be
developing flexible policies and setting targets that can
adapt to reflect changing contexts; while continuing to
recognise the value of biodiversity and ecosystems and
their contribution to wellbeing and prosperity. Wildlife
is under threat for a number of reasons — such as
pollution, habitat loss and development and climate
change can exacerbate all of these pressures.

It is important, however, that we are able to distinguish
between present threats, pressures that are likely to
develop in the short or medium term and those which
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may only develop under certain scenarios in the longer
term. While we will have to accept that some changes
are unavoidable, we will also need to develop capacity
to distinguish between: avoidable climate-driven
changes, avoidable changes driven by other pressures
and those changes that we cannot realistically avoid.

In all of this we need to continue our work to protect
biodiversity so that we can continue to benefit from the
ecosystem services our natural environment delivers.

Policy and Practical Challenges

for the Future

Recognising opportunities as well as threats

Climate change is unquestionably a threat to the
natural environment. Consequently, much of the focus
is, quite rightly, on managing the risks and enhancing
resilience. It is important however that we recognise
the opportunities where they do occur. Climate change
could be beneficial for some species in Britain allowing
them to spread northwards and increase their range.
A well-known example of this is the spread of Dartford
Warbler, which used to be confined to small parts of
Dorset due to cold winters, but which are now found
as far afield as Suffolk and Staffordshire.

Given that some native species may become
threatened in southern parts of their present-day
distributions, taking a flexible approach may include
welcoming the establishment in the UK of new

Little Egret, © Bev Barker .

species. For example the Little Egret has become

a welcome sight in the south since its arrival in the
UK in the late 1990s. We will need to make such
judgements on a case by case basis, using sound
science. It will be important to monitor the situation
and control measures may become necessary where a
non-native species does become invasive and a threat
to conservation objectives.
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A Framework for Action

Action should be
evidence-based

Making full use of the latest research, data and practical experience
(including the UK Climate Projections 2009) so that decision-making

is well-supported and informed.

Defra’s Evidence Investment Strategy
The major global challenges of climate change,
protecting ecosystem services and ensuring a
sustainable food supply call for quality evidence
and innovation to contribute to good policy making
and sound government. Defra recognises this and
invests heavily in evidence: approximately £240m
to evidence-related activities, including research,
surveillance and scientific specialists in 2009/10.

“It is absolutely essential that all the policies

that we formulate are based on sound evidence.
We now understand more about the challenges
facing the earth’s climate, ecosystem services and
the supply of sustainable and healthy food. There
has never been a time when there was a greater
need for good quality evidence to contribute to
policy making and sound decisions.”

Prof. Bob Watson — Defra’s Chief Scientific Adviser

There have always been compelling arguments for
protecting individual ecosystems on the basis of their
aesthetic and cultural values. However, Defra’s new
Evidence Investment Strategy (EIS)'® published in

January 2010 emphasises that it is becoming
increasingly clear how our natural environment offers
more tangible benefits to the economy, lifestyles and
even survival.

The strategy highlights protecting ecosystem

services as one of the three big interlinked evidence
challenges for the Department and recommends that
more evidence investment needs to be directed to
these big enduring challenges. Not only will habitats
and species be affected directly by climate change
and sea level rise, they will also be affected by policy
and behavioural shifts in sectors such as agriculture,
water, transport and energy. While the general
principles and direction of climate change impacts on
biodiversity in the UK are understood, the details and
timing of impacts on individual species, habitats and
sites are very uncertain. Key areas identified for further
evidence gathering include the implications of climate
change for species (including non-native species) and
ecosystems, and on wildlife disease. This is a long-term
agenda, requiring a more sophisticated understanding
of the value of ecosystem services and the relationship
between economic and environmental performance.

18 Available at; http:/Avww.defra.gov.uk/evidence/science/how/strategy.htm
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Figure 4: 10, 50 and 90% probability levels of changes to the average daily mean temperature
(°C) of the winter (upper) and summer (lower) by the 2080s, under the Medium emissions
scenario. © UK Climate Projections 2009

19 Available at: http://ukclimateprojections.defra.gov.uk/
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Policy and Practical Challenges

for the Future

Dealing with uncertainty

A challenge - for all organisations — is to plan for the
uncertainties that still remain over the impacts of
climate change and to keep options flexible if the
climate or other risks change faster, or more slowly
than we believe they will at the moment. UKCP092°
shows a range of climate changes up until the end
of the century with associated probabilities to give
a measure of the strength of evidence for each
outcome, based on current science from the Met
Office Hadley Centre, and including information
from observations and other climate models.

UKCPQO9 represents a comprehensive survey of the
spread of plausible outcomes consistent with current
understanding, and illustrates clearly that it would be
wrong to plan a strategy to deal with just one single
projection (such as the central estimate for the medium
emissions scenario). In addition, the projections are
likely to be updated in the future as understanding and
modelling technology improves. Therefore adaptation
plans will need to be robust to known uncertainties
captured in UKCPQ9, and also sufficiently flexible to
allow modification in the light of new projections as
they emerge.

Getting to grips with both the temporal

and spatial dimensions of climate change

It is clear that climate impacts will be felt differently

in different parts of the country and that the impacts
will change over time. A common challenge for all
organisations seeking to assess and manage climate
change risks based on sound evidence will be to move
from a broad appreciation of the general impacts
(warmer, wetter winters, hotter drier summers etc.) to
a more specific understanding of the probable impacts
on key outcomes and objectives in a given area over a
given timescale. This will be important in ensuring that
adaptation responses are both timely and proportionate.

Building capacity and capability to plan ahead

Whilst continuing to build the evidence base and
improve the modelling are crucial elements in building
our capacity to adapt, it should be recognised that
these are only part of a wider story. Understanding how
best to work with probability and projected scenarios,
how to establish priorities based on an effective analysis
of risks and how to plan for the long term all pose
challenges for individuals and organisations in all
sectors. All of us will need to improve our capacity and
capability to work in ways which may be new to many
of us. This will be an iterative process that will require a
culture of ongoing learning and a willingness to share
and evaluate new approaches.

20 Available at: http://ukclimateprojections.defra.gov.uk/
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Action Research

Whilst we have an increasingly sophisticated
evidence base addressing the potential impacts
of climate change both spatially and over
time, much less is known about the factors
influencing the capacity of organisations and
individuals to respond to this information.
Defra is currently undertaking research to
improve our understanding of both the
practical processes and the strategic choices and
challenges involved in applying the UK Climate
Projections (UKCP0Q9) to land management for
environmental purposes.

The project aims to enhance our understanding

of the full range of factors influencing land
management organisations seeking to incorporate
climate risks into their planning processes. The
project focuses on a package of action-learning
delivered to four case study organisations.

Clinton Devon Estates — focussing on Clinton
Farms to provide an insight into climate change
adaptation with an environmental focus on
agricultural land. Environmental considerations are
a key priority, including heathland management,
river management and forestry. Concerns for the
future include impacts on forests and woodland as
a result of climate change and the potential for an
increase in exotic diseases and pests.

Lake District National Park — focussing on
the Windermere Catchment Restoration
Programme; a partnership programme involving
a variety of other organisations including the
Environment Agency. Their key concern is to

improve water quality and preserve the natural
ecology of the catchment and lakes, which in
turn will help to support a healthy, local economy.
Climate change is a key concern in improving land
management plans to take into consideration
potential future risks including increased levels of
flooding and erosion.

Lea Valley Regional Park Authority seeks to
meet the leisure, recreation and nature conservation
needs of London, Hertfordshire and Essex. Focusing
on Walthamstow Marshes on the margins of
east London, an SSSI and one of London’s last
natural floodplain grasslands. Climate related
concerns include issues around too much water
causing flooding; too little water from drought or
over abstraction; water quality which affects users
for consumption and leisure (e.g. canoeing) and an
increase in visitor numbers (as a result of warmer
summers) leading to environmental pressures.

Royal Society for the Protection of Birds — the
RSPB promotes conservation and the protection
of birds and the wider environment as well as
managing 200 nature reserves. Focusing on
Dearne Valley Reserve near Barnsley in South
Yorkshire. Climate related concerns include cost
and damage to the environment as a result of
invasive species and changing migration patterns.
Changing rainfall patterns may be exaggerated
within the Dearne Valley as it receives floodwater
for the surrounding urban areas leading to
additional concerns around flood defence and
increasing spring droughts.
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A Framework for Action

Our response to
climate impacts
should be prioritised

For example, by focusing more attention on policies, programmes and activities that
are most affected by the weather and climate, those which have long timescales for
implementation or long-term implications, where significant investment is involved
or high values are at stake, or where support for national infrastructure is involved.

Managing flood and coastal erosion
risks — high impact, high priority

Flooding and coastal erosion already cause significant
damage and disruption in England. Changes in sea
level and weather patterns are expected to increase
the frequency and intensity of all types of flooding
and coastal erosion with impacts for people and the
economy. These will also pose new challenges for the
natural environment. Increased flooding could result
in more soil, debris and pollutants being washed into
watercourses, with consequences for biodiversity.

Sea level rise against fixed defences could lead to

the loss of ecologically important coastal habitats
such as intertidal flats and marshes and threaten the
sustainability of supra-tidal habitats such as sand
dunes and shingle banks. This will also increase the
risks as these habitats lose their capacity to break the
destructive force of wave energy reaching the coast.
Saltwater flooding may adversely affect vulnerable
freshwater habitats at the coast. Action to meet these
challenges needs to be planned well in advance.

Different approaches to flood risk management

will be needed in the future, including those that
work with nature. Hard defences to reduce the risk
of flooding and erosion (such as concrete barriers)
cannot easily adapt to rising sea levels and may make
erosion worse. Also, they could impact on biodiversity
by altering the physical properties (hydromorphology)
and diversity of river corridors, wetlands and coastal
areas. Faster coastal erosion could lead to destruction
of sewers or exposure of old rubbish dumps,

with consequences for human health and the
environment. And loss of development land to
inundation or erosion could place further pressures
on the environment, as we seek to move or replace
homes, roads and other infrastructure.

There are also opportunities to manage the increasing
risks in ways which both enhance the environment
and mitigate the impacts on people. For example:

e Creating "blue corridors” to make space for water
within urban areas could have wildlife and amenity
benefits — Defra is researching the viability and
benefits of this approach.
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Floodling in the East of England, © Mike Page

e The realignment of defences to more sustainable
locations could create ecologically valuable intertidal
areas and fluvial habitats which also help dissipate
wave energy and reduce the risks to people.

e Restoring wildlife rich wetlands and natural flood
retention areas could reduce flood risk downstream.

e Restoring habitats such as woodland in catchments
and improving land and soil management could
reduce run-off and local flood damages as well as
sustaining the capacity of land to support
agriculture in the long term.

e Increasing the use of Sustainable Drainage Systems
(SUDS) can improve water quality and public
amenity, improve the attractiveness of urban
developments through the incorporation of ponds
and reedbeds, and help to tackle flooding from
surface water run-off by reducing the volume and
flow of water to sewers. SUDS also offer biodiversity
benefits by creating habitats for biodiversity.

In future a mix of both ‘hard’ and ‘soft’ approaches to
managing flood risk and coastal erosion are likely to
be required to ensure we meet the needs of people,
businesses and the wider environment. This will need
to take account of both the nature of the risks
involved and the full range of costs and benefits
associated with alternative options.

The Environment Agency estimates that

in order to maintain current levels of
protection against river and sea flooding
alone, investment in flood and coastal risk
management assets needs to increase by 80%
in real terms by 20352'. However, because of
the serious nature of the risks involved, work
to improve the way we manage flood and
coastal erosion risk in England is already well
advanced. For example:

e The Environment Agency's Long Term Investment
Strategy sets out the scale of investment needed
in flood and coastal defences over the next 25
years (2010 — 2035), taking account of the
impacts of climate change.

e Shoreline Management Plans set out flood and
coastal erosion risk management policies for 20,
50 and 100 years into the future.

e Catchment Flood Management Plans (CFMPs)
give an overview of the flood risk across each
river catchment and estuary. They recommend
ways of managing those risks now and over the
next 50-100 years.

21 The Environment Agency's assessment is based on the ‘medium’ scenario set out in the UK Climate Projections 2009 (UKCPQ9)



Large Scale Sustainable Drainage System, © Urban Water Technology Centre, Abertay

Water - managing multiple e Alack of water may affect fragile habitats such as
demands on a limited resource chalk downs leading to changes in species and
Climate change will affect the spatial and temporal their distribution.

distribution of rainfall in this country. Summer rainfall e Farmers and businesses may suffer through a lack
will reduce, particularly in Southern England, and less of water for food production and processing.

water may be available for abstraction, e.g. from rivers
for irrigation. Recent work by the Environment Agency
suggests that the net effects of changing rainfall
patterns will reduce river flows by 15% by the 2050s%2.
Climate projections also suggest that winter rainfall
could increase in some regions by as much as 30% by

e An increased frequency and severity of summer
drought is likely to represent the greatest threat
to woodlands from climate change.

e Low flows could affect tourism on our waterways
by preventing navigation activity in the summer

the 2080s, while rainfall intensity could increase both months.

in winter and summer. In England, our public water e Rising sea levels may lead to saline intrusion into

supply systems take advantage of rainfall from October fresh water sources, affecting water affordability

to March to replenish reservoirs and aquifers, with and quality.

relatively little dependence on summer rainfall.

However, agriculture tends to rely on summer rainfall We need to achieve more sustainable use of water

for crop growth. despite a range of different demands (for domestic
use, industry, agriculture, the natural environment,

Because water is essential for life, changes in rainfall tourism, housing, etc.) both now and in the future.

distribution have wide-ranging implications for the These demands have implications beyond the direct

natural environment: impacts of water scarcity and the need to reduce
water use in water stressed areas while increasing the

* Water quality and aquatic flora and fauna could be capacity of the landscape to capture and store water

affected as reduced river flows will make it harder

safely throughout the year.
to dilute or disperse pollutants.

22 Reported in: Water for People and the Environment, Environment Agency 2009 water resources strategy.
Available at: http:/publications.environment-agency.gov.uk/pdf/GEHO0707BMXQ-e-e.pdf
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Derwent Water, © Graham Soult

The Environment Agency's abstraction licensing regime
is the main mechanism for achieving sustainable
management of water resources. Extensions to the
scope of the licensing regime from 2009 mean that

all sectors are now controlled?® and could have their
allocations of water changed, if necessary, to respond
to climate impacts. New proposals to time limit existing
abstraction licences provide a further way to proactively
manage the impacts of climate change on catchment
areas. Defra has recently consulted on these proposals
with a view to setting out a revised approach.

Because managing multiple demands for water is

such a fulcrum issue, achieving and maintaining

a sustainable water abstraction regime is the icon
indicator for adapting to climate change under PSA27:
Leading the global effort to avoid dangerous climate
change?*. Achievement of this objective means that the
overall regime for water management is adapting well
to climate change.

23 Where the quantity taken exceeds the threshold of 20 cubic metres per day.

24 Available at: http:/Awww.hm-treasury.gov.uk/d/pbr_csr07_psa27.pdf



Natural Environment Adapting to Climate Change | A Framework for Action | Our response to climate impacts

Setting Priorities — Agriculture and Climate Change Adaptation Project

Defra has been working in partnership with
key stakeholders including Natural England,
the Environment Agency, the Forestry
Commission and the Rural Climate Change
Forum?® to identify a range of priority
adaptation actions that are likely to reduce
vulnerability to multiple climate risks without
causing other problems for the environment
and/or have multiple benefits for agricultural
production, ecosystems and climate change
mitigation. To respond effectively to all the
threats and opportunities that climate change
will bring, farmers and land managers will need
to take a wide range of actions, including:

* planning, risk assessment, and monitoring; land
management actions that will create important
‘green infrastructure’ to benefit both farms and
wider society;

e changing farm types, crops and livestock;
¢ introducing new technology; and

* improving management of water, crops, livestock
and inputs such as pesticides and fertilisers.

Many of the priority adaptation actions identified
within these categories have significant co-
benefits for the natural environment and are
already considered best practice. Therefore their
additional role in adaptation gives extra incentive
for farmers to pursue them. For example, ‘green
infrastructure’ measures such as planting trees,
putting in buffer strips next to watercourses,
reconnecting rivers and their flood plains, restoring

or creating ponds and wetlands, are excellent
examples of ways that farmers can cope with several
climate change impacts that also have significant
benefits for biodiversity, habitats, soil and water
quality. Similarly, optimising fertiliser and pesticide
inputs to increase yields, save costs and cope with
new or increased pests and diseases will be highly
beneficial for biodiversity and water quality.

Meanwhile potential adaptation measures that could
have detrimental impacts on the natural environment
have been identified (see section on secondary
impacts of farming sector adaptation measures on
pages 22 to 23) — and will need to be approached in
a sustainable way. It is in everyone’s interests that any
adaptation by agriculture enhances, or at the very
least does not harm, the natural environment as
healthy biodiversity and ecosystems are vital for
future food production.

Many farmers say they just need good information
on the impacts and possible responses in order to
adapt their farm to climate change. The Agriculture
and Climate Change Adaptation Project is working
with industry to encourage farmers to take up the
most beneficial adaptation measures, by enhancing
existing advice and guidance (e.g. the industry-led
Farming Futures,?® Government skills and advice
programmes) and demonstrating best practice.
National monitoring and R&D will be important to
ensure that adaptation by the farming sector is
sustainable and does not solve one set of problems
while creating another.

25 Chaired by Dr John Gilliland (representing the Sustainable Development Commission), the other members of the Forum are Defra, the NFU, CLA,
AIC, the Agriculture and Horticulture Development Board, Carbon Trust, Environment Agency, Forestry Commission, National Trust, Natural

England, and RSPB.

26 The industry-led initiative Farming Futures is an online communications collaboration which encourages action on adaptation as well as
mitigation by providing over 40 case studies and fact sheets, events and workshops on how to prepare for the impacts, opportunities, risks and
responsibilities that climate change brings, available at: http://www.farmingfutures.org.uk/
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Policy and Practical Challenges

for the Future

Assessing climate risks and building adaptive capacity
All organisations involved in managing or advising on
the natural environment should take a systematic
approach to identifying climate risks and opportunities
and plan how best to respond to these. For example by:

Examining how the delivery of their objectives has
been affected by extreme weather events in the
past. For example in addressing its responsibilities for
flood risk management, the Environment Agency
draws on past experience to provide support for
individuals, communities and businesses to prepare for
flooding. This involves following some simple steps
including signing up for free flood warnings, making a
flood plan and researching ways to reduce the impact
of flooding on homes and properties.

Considering a wide range of possible risks to
their activities — including any indirect impacts,
such as disruption to supply chains, or changing
customer needs. For example, the Rural Climate
Change Forum (RCCF) do this by bringing together
industry, non-governmental organisations and
Government bodies, to provide a forum for dialogue
with, and advice to, Government. The forum provides
advice, awareness-raising and leadership for rural
stakeholders, and identify research needs on climate
change and other rural land management issues.

Examining which of these are the priority risks
that require an early adaptation response (these
include significant risks that organisations are
already facing, and those where it is important
to take steps now because it could take some time
to plan and implement an effective response).
For example, the forestry sector has to plan ahead
(fifty years or more). Adaptive measures need to

be appropriate to both current and future climatic
conditions so detailed planning and capacity building
is required now. The Forestry Commission is working
with Defra and other partners in order to build
adaptive capacity and implement adaptive actions.

Identifying areas where the immediate priority

is for further research and analysis to understand
impacts and build a stronger basis for future
decision-making. For example, in March 2009, a joint
Natural Environment Research Council, Defra and

DECC Ocean Acidification Research Programme, worth
£12 million, was launched. The programme will run over
5 years, and outputs will support work on adaptation.

Considering which of the risks they are dealing
with could best be taken forward in conjunction
with their partners, stakeholders, suppliers or
customers. For example, the National Park Authorities
and the Broads Authority have committed to engage
with residents and visitors on the future of our National
Parks to ensure we all plan for the inevitable changes
ahead and to promote understanding of the adaption
work planned and underway.

Improving their organisational capability
through embedding adaptation risk
management into their existing business
planning and risk management processes

and ensuring staff have access to relevant
information and training. For example a range
of organisations involved in land management
have volunteered to take part in ‘Action Research’
sponsored by Defra with the aim of enhancing their
capacity to address the challenge of climate change
(see page 35).
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A Framework for Action

Adaptation measures
should be effective,
efficient, and equitable

Effective — reducing the risks from climate change without introducing perverse
effects; efficient — long-term benefits of adaptation actions should outweigh the
costs; equitable — the effects of the activity on different groups and where the costs

should fall should be taken into account.

Effective - reducing the risks

from climate change without
introducing perverse effects

We have argued that ecosystem services underpin our
wider adaptive capacity and that an approach focused
on maintaining and managing healthy natural systems
provides us with a framework for ensuring that
adaptation actions are effective and limit the risk of
perverse outcomes.

Ecosystem services can be defined as services
provided by the natural environment that benefit
people. These benefits include:

e resources for basic survival, such as clean air
and water;

e a contribution to good physical and mental health,
for example through access to green spaces, both
urban and rural, and genetic resources for medicines;

e protection from hazards, through the regulation
of our climate and water cycle;

e support for a strong and healthy economy,
with raw materials for industry and agriculture,
or through tourism and recreation;

e social, cultural and educational benefits, and wellbeing
and inspiration from interaction with nature.

Through the Ecosystems Approach Action Plan
(EAAP)?7, Defra have commissioned, supported and
monitored a growing body of research related to
ecosystem services and their use as a framework for
planning and decision making. Initiatives such as the
National Ecosystem Assessment (NEA) see page 50
are providing us with a much better understanding of
what UK ecosystems have the potential to deliver,

and how we can continue to benefit from the services
they can provide.

27 Available at: http:/Awww.defra.gov.uk/environment/policy/natural-environ/change/government.htm
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Walkers in the Countryside

Five core principles underpin an ecosystems approach:

1. Taking a more holistic approach to policy-making
and delivery, with the focus on maintaining healthy
ecosystems and ecosystem services;

2. Ensuring that the value of ecosystem services is
fully reflected in decision-making;

3. Ensuring environmental limits are respected in the
context of sustainable development, taking into
account ecosystem functioning;

4. Taking decisions at the appropriate spatial scale while
recognising the cumulative impacts of decisions

5. Applying adaptive management of the natural
environment to respond to changing pressures,
including climate change.

These are supported by an approach that identifies
and involves all relevant stakeholders in the decision
and plan making process.?®

Efficient - long-term benefits of
adaptation actions should outweigh
the costs

Understanding the economic value of the resources
and services that the environment provides to society is
essential if we are to make the necessary investments in
maintaining and enhancing the natural systems that

Green Book Guidance

HM Treasury’s Green Book: Appraisal and
evaluation in central government encourages
an holistic assessment of the whole life

costs and benefits to UK society of a policy,
spending or regulatory proposal. It is therefore
well-suited to taking account of the wider
environmental costs and benefits of proposals.

A range of supplementary guidance exists on
environmental and sustainability issues including
intergenerational wealth transfers and social

discounting, valuation of changes in biodiversity,
and a guide to sustainability and value for money.

In June 2009, new guidance on ‘Adaptation’
was jointly published by Defra and HM Treasury.
This is designed to enable public bodies to take
account of expected climate changes and the
increased risks and uncertainties resulting from
current and expected future atmospheric
greenhouse gas levels. In future, all departments
will ensure that their major policy and
investment decisions take account of the latest
supplementary guidance on adaptation.??

28 Available at: http://www.defra.gov.uk/environment/policy/natural-environ/change/government.htm
29 Available at: http:/Awww.hm-treasury.gov.uk/data_greenbook_supguidance.htm#Adaptation_to_Climate_Change
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provide them. It will help us to make better decisions that
enable society to benefit more fully from those services
now, and also to avoid the potentially significant costs

of having to replace these services in future should our
natural systems become less effective at producing them.

New practical tools for valuation and a growing
evidence base mean there is increasing scope to value
environmental impacts in policy appraisal*®. Economic
valuation can help us to understand the direct and
indirect impacts of climate change on the natural
environment and how this will affect society. For
example, the Stern Review has supported action to
reduce CO, emissions by concluding that, if we don't
act now, the overall costs and risks of climate change
will be equivalent to 5-20% of global GDP each year.
Valuation can also help us to assess the potential for
investment in the natural environment to contribute
to adaptation responses.' A healthy, effectively
managed natural environment delivers quantifiable
economic gains for example:

e |t is estimated that UK businesses could save
£0.4 billion through more efficient use of water.

e The pollination of strawberries, apples, pears and
other crops, is estimated to be worth around £200
million a year.*?

® The natural environment makes a significant
contribution to the economy through tourism and
recreation, with estimated expenditure on rural
leisure visits amounting to £10.6bn in 2006.

Equitable - the effects of the activity

on different groups and where the costs
should fall should be taken into account
The Millennium Ecosystem Assessment33 showed

how, across the world, we are already eroding the
“infrastructure” of our natural systems — our soils and
seas and the communities of plants and animals that
live on and in them — estimating that 60% of the

W.A.T.E.R

The Environment Agency is a partner,
together with the Westcountry Rivers Trust
and South West Water, in a new EU project
called WATER — Wetted land: the Assessment,
Techniques and Economics of Restoration.

This 3.8 million euro project will work with
partners across the North Coast of France and
the South Coast of England to develop a market-
based catchment restoration scheme which will
be based on a Payments for Ecosystem services
(PES) model and aims to identify both delivery
and funding mechanisms to lever private
investment for catchment restoration. It will
achieve this by developing a set of five robust
cost/benefit guides that demonstrate how
investment from private companies in catchment
restoration can make a long-term impact on their
profitability and competitiveness.

Ultimately, the aim is that the people and
businesses that benefit from good ecosystem
function will directly pay the people who deliver
good ecosystem function because they have a
clear understanding of the economic, social and
environmental benefits shown by this project.

services we get from our environment are being used
unsustainably. The Economics of Ecosystems and
Biodiversity (TEEB)** project has taken this argument
further, suggesting that we are losing services with

a value equivalent to around 50 billion euro from
land-based systems alone. These losses are equivalent
to around 7% of GDP by 2050 and are forecast to
intensify with climate change. Both locally and globally
the financial and human costs of overstretching these
resources do not necessarily accrue to those who
receive the benefits and vice versa. For example:

30 Further information available at: http://www.defra.gov.uk/environment/policy/natural-environ/using/value.htm
31 For example see: http://www.naturalengland.org.uk/Images/nochargev2_tcm6-14259.pdf
32 The health of livestock and honeybees in England, National Audit Office, 2009

Available at: http://www.nao.org.uk/publications/0809/the_health_of_livestock.aspx

33 Available at: http://Awww.millenniumassessment.org/en/index.aspx

34 The economics of ecosystems and biodiversity (TEEB), Available at: www.teebweb.org
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e Soil erosion in England alone is estimated to cost
the agriculture sector around £45m a year, and may
cause further costs by reducing water quality and
increasing flood risk when that soil enters our rivers.

e In 2002, water customers paid over £90m to remove
nitrates and pesticides from drinking water sources.

However, the TEEB initiative does not only highlight the
economic scale of a degraded environment, it also
shows the possibilities of making the transition to an
economy which recognises and takes into account

the role of biodiversity and ecosystem services. This
growing evidence base is supported by practical action
on the ground demonstrating how markets for services
such as water purification or recreation and tourism can
make these values real for landowners, incentivising
them to use and manage their land for multiple
purposes. For example, managing our soils, restoring
natural habitats next to water bodies, and reducing the
inputs from farming and sewerage could greatly reduce
the costs associated with soil erosion and water quality,
as well as protecting wildlife in our lakes and rivers.

Effective adaptation is a question of social justice.
The negative effects of a poor natural environment
often affect poorest people most. In deprived areas,
there is typically more air pollution, less green space,
fewer trees, more derelict land and lower levels of
biodiversity, resulting in real impacts on the quality
and length of people’s lives.

For example:

e Increasing physical activity through universal access
to quality green spaces could save the NHS around
£2.1bn every year®;

e Air pollution reduces the average life expectancy of
people living in the UK by 6 months, at an annual
cost of £15 billion (in the range £8 — £17 billion)®*.
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Fig 5: Defra Environmental Equality Indicator®’

However, we also know that investing in the natural
environment can help us to improve quality of life and
manage risks that are set to increase in a changing
climate, for example properly managed, urban green
spaces can help us manage surface water flooding,

filter pollution and cool the city air. The Department

of Health’s Heatwave Plan for England?® recognises

that creating greener neighbourhoods can improve
adaptation to the increased frequency of heat waves
and help to prevent associated negative health impacts.

35 For information please see: http://www.naturalengland.org.uk/Images/TINO55_tcm6-12519.pdf

36 For more information see: http://www.defra.gov.uk/environment/quality/air/airquality/strategy/documents/air-pollution.PDF

37 Level of deprivation is determined by the Index of Multiple Deprivation. Eleven environmental conditions or characteristics have been included:
river water quality, air quality, green space, habitat favourable to biodiversity, flood risk, litter, detritus, housing conditions, road accidents,
flytipping and presence of ‘regulated sites’ (e.g. waste treatment, industrial or landfill sites or sewage treatment works). For each of these
conditions the population living in areas with, in relative terms, the 10 per cent least favourable conditions have been determined. Data mainly
from 2005 to 2007-8. For further information see: http://Awww.defra.gov.uk/sustainable/government/progress/national/60.htm

38 Available at: http:/Awww.dh.gov.uk/en/Publicationsandstatistics/Publications/PublicationsPolicyAndGuidance/DH_099015
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River Glenridding, © Crown Copyright

Policy and Practical Challenges

for the Future

Making it happen

We know that the benefits to society at large of
maintaining the integrity and health of natural
systems can substantially outweigh the individual
(and often more immediately marketable) benefits of
over-exploiting individual parts of the system. As the
climate changes we will need to brigade the existing
levers available to us (including market mechanisms,
incentives, planning and regulation) to produce the
necessary level of cooperative action needed to
ensure that our environment continues to benefit
individuals and society in a changing climate. Our
growing knowledge of how these natural systems
work together underlines the case for encouraging a
strategic approach to managing land and ecosystems.

This is a challenge that will require a joined up approach
across different sectors and parts of Government to
ensure that we sustain and, where possible, optimise
the adaptive and other benefits we receive from natural
systems. This will ensure that individual policies
complement one another and that integrated delivery
of multiple policy objectives can be achieved, with any
necessary trade-offs in the longer term made based on
an analysis of the full range of costs and benefits:
economic, environmental and social.

We have the knowledge and the tools to deliver a
healthy natural environment and the scientific and
economic arguments point to action now being both
necessary and cost effective. If we work with each
other and with natural systems, we will have real
opportunities to increase the efficiency of delivering
many of the services that society needs and values.
And if we balance our demands rather than
overloading natural systems, we can reduce the risk
of leaving our children and future generations with
higher costs for the essentials of life and a poorer
planet to support them.
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The components of Defra’s ongoing work to address the future challenges and
opportunities of climate change to our natural environment include a substantial
focus on developing our evidence base, further and more sophisticated risk
assessment as our skills and knowledge continue to improve, the identification
and delivery of practical actions to promote and protect our precious landscapes
and biodiversity, and an emphasis on further engagement with stakeholders.

The Adapting to Climate

Change Programme

The cross-government Adapting to Climate Change
Programme (ACC Programme) was established in
2008 to bring together and drive forward work

in Government and the wider public sector on
adaptation in England and the UK for reserved
matters. The ACC Programme is directed by a
Programme Board with senior representatives

from most central Government Departments. The
Department for Environment, Food and Rural Affairs
(Defra) provides the ACC Programme delivery team,
but responsibility for embedding adaptation into
individual government policies is the responsibility of
the relevant government Department. The focus of
activity for the ACC Programme involves:

* Developing a more robust and comprehensive
evidence base about the impacts and consequences
of climate change on the UK.

e Raising awareness of the need to take action now
and help others to take action.

e Working across Government to embed adaptation
into Government policies, programmes and systems.

* Measuring success and taking steps to ensure
effective delivery.

Climate Change Act 2008

- Adaptation Reporting Power

The Climate Change Act 2008 requires public bodies
and statutory undertakings, such as utilities companies,
to ensure that they are adequately prepared for

the impacts of climate change. It prioritises those
organisations that are responsible for our key public
services such as energy, water, transport and health.
Around 90 of these organisations will be required to

report to Government by the end of 2011 outlining
their assessment of the risks climate change poses to
them and the actions they are going to take in response.
These bodies will need to talk to their stakeholders

and customers and other organisations that they work
with to ensure their plans are complementary and
sustainable. Government will also use the information
to inform the National Adaptation Programme which
will be laid before Parliament in 2012. Under the
Adaptation Reporting Power the Environment Agency
will be issued with a Direction to report (joint with the
Welsh Assembly Government). The Environment Agency
will submit its report in September 2010. In addition a
number of natural environment organisations have been
invited to report voluntarily:

¢ the National Park Authorities and the Broads
Authority;

¢ Natural England;
® The Forestry Commission; and
e British Waterways.

These organisations have expressed their willingness
to be involved. For example, Natural England have
agreed to be amongst the first to report by September
2010, and hope that their report will provide an
excellent example of how climate risks to the natural
environment might be managed. The National Park
Authorities have all agreed that they will report and
embed adaptation into their long term National Park
Management Plans and aim to be exemplars on
landscape scale adaptation.

Next steps
e First round of reports requested February 2010

e First reports delivered November 2011
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Climate Change Risk Assessment

The Climate Change Act 2008 requires the first
Climate Change Risk Assessment (CCRA) to be
reported within three years of the Act coming into
force (i.e. by 26 January 2012), and thereafter for one
to be undertaken every five years. The Government’s
aim is for the CCRA to identify, assess, and where
possible to monetise the key climate change risks and
opportunities at UK, national and regional level to
inform government policy and spending. This will
include risks and opportunities to the natural
environment, biodiversity, and landscape.

The CCRA will assess the potential impacts from
climate change, using the latest Projections, across
different sectors and regions, to identify the highest
priority risks to the UK. It will assess the severity of
the potential risks through combining understanding
of these impacts across sectors with an assessment
of their current and future vulnerability and capacity
to adapt. Whilst central government is the primary
customer, regional bodies and wider public, private
and third sectors will be able to use these outputs to
aid adaptation within their organisations. Delivery
of the CCRA is closely linked with the Secretary of
State's power to request reports from public bodies
and statutory undertakers on how they are assessing
the risks to their organisation of climate change (see
section on the reporting power above).

Next steps
e Climate Change Risk Assessment published —
January 2012

e Publish first statutory programme for adaptation
& second strategy on the use of the reporting
power — 2012

Climate Change Plan

In March 2010 all Government Departments
published a Departmental Adaptation Plan. Defra’s
Climate Change Plan recognises that climate change
is the most serious long term threat to the natural
environment and human well-being, but at the same
time our natural environment is our greatest asset:
the basis on which we can build a future in a rapidly
changing climate. Ecosystems provide the services
that clean our air and water, and give us food,
medicines, energy, and raw materials. They
regenerate soils and pollinate crops, regulate the
climate, cool cities; and help to control floods. Defra
recognises the importance of enhancing the resilience
of ecosystems, and of working effectively with natural
processes to offer protection from climate change to
homes, infrastructure, livelihoods, and human life.
The Department’s Climate Change Plan sets out a
range of practical actions to tackle some of the
immediate challenges facing our natural environment
as a result of climate change.

Next steps

More detailed discussion of these issues will be
needed by Defra, other parts of Government, delivery
partners and stakeholders in the next 12 months,
with a view to developing more detailed approaches.

e Ongoing engagement with stakeholders will be
crucial to this process, as will the sharing of
information and experience to develop robust
responses in the face of changing circumstances
and future uncertainty.

e Defra’s Plan will be reviewed in the first half of
2011, with more substantial updating in 2 years’
time and again every 5 years. This will ensure that
further progress is being achieved in terms of risk
assessment, decision-making and capacity-building
to deal with the impacts of climate change for
Defra’s policy agenda.

o All Departments will update their Climate Change
Plans on a regular basis — the first of these updates
will be available in 2011/12.
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National Ecosystem Assessment

The UK National Ecosystem Assessment (NEA) is the
first analysis of the UK’s natural environment in terms
of the benefits it provides to society and continuing
economic prosperity. Part of the Living With
Environmental Change (LWEC) initiative the NEA is
an inclusive process involving many government,
academic, NGO and private sector institutions. The
NEA will create compelling and easily understood
explanation of the state and value of the UK's natural
ecosystem services. It will be useful to institutions and
individuals to raise awareness of the importance of
ecosystems and the services they provide to society,
as well as assisting in strengthening policy-making

to ensure effective management in future.

Next steps

Throughout 2009, the NEA has looked back 60 years to
understand how our ecosystems and the services they
provide have arrived at their current state and value.

* This year the assessment will look forward 50 years,
developing scenarios for how those ecosystems may
change in future, including how climate change is
likely to affect them.

e |t will then consider how society might respond
to these changes to maintain and enhance the
benefits, including adaptation benefits, that we all
will continue to get from our natural environment
in a changing climate.

Lawton Review of England'’s

wildlife and ecological network

Across England large areas of land are protected
under environmental and landscape designations.
Both within these designations and outside them the
Government and others have invested in protecting,
enhancing and restoring important wildlife habitats,
including innovative approaches such as initiatives
that promote the provision of ecosystem services. In
September 2009 Environment Secretary Hilary Benn
announced a review of England’s wildlife and
ecological network, including its links with our

National Parks and its ability to adapt to climate
change and other pressures. The review will:

e examine evidence on the extent to which the
collection of sites represents a coherent and resilient
ecological network capable of adapting to the
challenge of climate change and other pressures;

e examine the evidence base to assess whether a
more inter-connected network would be more
effective today and in the future and, if so, how
this could be delivered;

e taking account of the ecological, economic and
social costs and benefits, make costed and
prioritised recommendations on any measures that
should be taken including how Government and
other organisations can work together to deliver the
recommended model.

The review is chaired by Professor Sir John Lawton.
Natural England will work closely with the review
and provide the secretariat. The review will also
complement the National Ecosystem Assessment.

Next steps
* The review will report to the Secretary of State for
Environment, Food and Rural Affairs by June 2010.

Climate Change Action Plan

for the Public Forest Estate

Adaptation measures will be introduced across
Forestry Commission woodlands in England through
implementation of the Climate Change Action Plan
for the Public Forest Estate. Adaptation of woodlands
in private ownership will be encouraged through
grant-aid for woodland creation and management
through the English Woodland Grant Scheme (eWGS:
part of the Rural Development Programme for
England)*® and the requirement to apply the UK
Forestry Standard and its underpinning Climate
Change Guidelines.

Next steps
e Climate change considerations will also be included
in an ongoing review of eWGS.

39 For further information go to: http://www.forestry.gov.uk/ewgs
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Natural England - Future Landscapes
Natural England’s developing ‘Future Landscapes'#®
policy will help us to identify the likely impacts

of climate change on landscape character to aid
adaptation. Future landscapes should emerge as a
result of planned interventions using a landscape
character approach. It's not just about how land looks
but maintaining and increasing the ecosystem services
provided by particular landscapes.

Environment Agency - future research
Defra has an extensive joint research programme with
the Environment Agency. This includes a number of
current projects that are informing our policy on
climate change adaptation, such as:

e building on UKCPQ9 to develop knowledge about
the likely implications of climate change for flood
and coastal erosion risk management;

* making properties more resilient to flooding;

e understanding how development of “blue
corridors” could help make space for water in
urban areas; and,

e helping coastal communities at risk from coastal
flooding and erosion to understand the implications
of UKCP09.

Adaptation in the Planning System
Tackling climate change is at the centre of what
Government expects from good planning. As well as
contributing to the reduction of emissions, this also
means planning and shaping places that are resilient
to, and fit for our present and future climate. We
are building into the whole planning system clear
expectations on adaptation: draft National Policy
Statements on nationally significant infrastructure
projects, regional strategies and local development
frameworks all take account of the need to adapt to
a changing climate. New policy statements:

e Planning for a Natural and Healthy Environment*';

¢ Planning for Development and Coastal Change®?;
and

e Planning for a Low Carbon Future in a Changing
Climate*

have been published for consultation. These combine
to provide councils with a “green planning rulebook”
so new sustainable developments are planned and
built with the aim of reducing carbon emissions and
with the future climate in mind. Proposals for the new
climate change planning policy will ensure new
developments are built in the right places, utilising
sustainable sources of energy and encouraging the
installation of electric car charging points.

Next steps

e Consultation paper on a new Planning Policy
Statement: Planning for a Natural and Healthy
Environment — 09/03/10 to 01/06/10

e Consultation on a Planning Policy Statement:
Planning for a Low Carbon Future in a Changing
Climate— 09/03/10 to 01/06/10

e The Local Democracy, Economic Development and
Construction Act 2009 sets out that new Regional
Strategies are to include policies designed to
contribute to the mitigation of, and adaptation to,
climate change.

e PPS 25: Development and Flood Risk makes sure the
impacts of climate change are taken into account in
planning sustainable new development so that it
will be safe over its lifetime from the risk of river,
sea and other sources of flooding. We will be
consulting later in the summer on improving
delivery of the policies in PPS 25.

40 Available at: http://www.naturalengland.org.uk/Images/futurelandscapes_tcm6-8638.pdf

41 Available at: https://ppsnheconsultation.communities.gov.uk/

42 Available at: http://www.communities.gov.uk/publications/planningandbuilding/coastalchange
43 Available at: http://www.communities.gov.uk/publications/planningandbuilding/ppsclimateconsultation








