Climate Change
and the Historic
Environment




Climate change is one of the most important and urgent problems facing us today. Without
action to reduce greenhouse gas emissions, the direct impacts of a changing climate will have
major adverse effects on society, the economy and the environment, including our cultural
heritage. The wide-ranging actions required to limit further damaging emissions, combined
with the need to adapt historic assets to make them more resilient to a changing climate,
will also have significant implications for the historic environment.

English Heritage is the Government’s adviser on the historic environment. Our responsibilities
include the understanding and conservation of archaeology on land and under water; historic
buildings, sites and areas; designed landscapes and the historic aspects of the wider landscape.

We also manage an estate of more than 400 historic properties.

This statement, which updates and replaces our 2006 position paper, sets out our current
thinking on the implications of climate change for the historic environment. It is intended
both for the heritage sector and also for those involved in the wider scientific and technical
aspects of climate change; in the development of strategies and plans relating to climate
change impacts; or in projects relating to risk assessment, adaptation and mitigation.

Alongside this high-level statement, English Heritage continues to publish more detailed
research and guidance relating to climate change and its implications for the historic
environment. These publications are listed in this document and are available at the Historic
Environment — Local Management website: www.helm.org.uk/climatechange and the English

Heritage website: www.english-heritage.org.uk

OUR CHANGING CLIMATE

Although the Earth’s climate changes continually, and
often dramatically, as a result of natural processes, there
is now a strong scientific consensus that greenhouse
gas emissions resulting from human actions are causing
significant additional and very rapid changes to the
climate. These changes will have a major adverse impact
on the environment, on society and on the economy.

During 2007 the Inter~Governmental Panel on
Climate Change (IPCC 2007a to d) published its
Fourth Assessment Report. IPPC Working Group |,
charged with examining the physical science basis for
climate change, concluded that global atmospheric
concentrations of carbon dioxide, methane and nitrous
oxide have increased markedly as a resutt of human
activities since 1750 and now far exceed pre-industrial
values determined from ice cores spanning many
thousands of years.Working Group | also noted that
due to an improved understanding of anthropogenic

warming and cooling influences on climate they were
very highly confident (90 per cent certain) that the
globally averaged net effect of human activities since
1750 has been one of warming.

Among the climate changes noted by Working Group |
were:

* Eleven of the |2 years between 1995 and 2006
rank among the |2 warmest years in the
instrumental record of global surface temperature,
available since 1850.The linear warming trend over
the last 50 years is nearly twice that for the last
|00 years, with average global surface temperature
rising by 0.74°C between 1906 and 2005.

* Widespread changes in extreme temperatures have
been observed over the last 50 years. Cold days,
cold nights and frost have become less frequent,
while hot days, hot nights, and heat waves have
become more frequent.

Cover image: Over the past 45 years, the UK has experienced an increase in the contribution to winter rainfall from heavy precipitation events and
the IPCC Fourth Assessment Report predicts increased risk of inland flash floods in Europe. This poses a significant threat to the historic environment.
St Michael and All Angels Church, Tirley, Gloucestershire in the flooding of July 2007. © Reuters/Stephen Hird. RTR1556C



The historic environment is
vulnerable to changes in the climate

01l Storm damage at Ashridge
Estate, Hertfordshire after the
January 1990 storm.

03 An extensive fire at Fylingdales
Moor in 2003, following a very
dry summer, caused damage to
important archaeological sites.
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02 Clavell Tower, Kimmeridge Bay,

Dorset during work to relocate it

further from the eroding cliff edge.
© The Landmark Trust

» Expansion of sea water as a result of warming
together with melting of glaciers and the ice caps
mean that global average sea level rose at an average
rate of |.8mm per year between 1961 and 2003.
The rate was faster over 1993 to 2003, at about
3.Imm per year, with the total 20th-century rise
estimated to be between 0.12 and 0.22m.

* Since the 1970s, higher temperatures and
decreased precipitation have led to more intense
and longer droughts over wider areas, particularly
in the tropics and subtropics.

* The frequency of heavy precipitation events has
increased over most land areas, consistent with
warming and observed increases of atmospheric
water vapour.

* Although there is no clear trend in the annual
numbers of tropical cyclones, there is observational
evidence for an increase of intense tropical cyclone
activity in the North Atlantic since about 1970,
correlating with increases of tropical sea surface
temperatures.

Drawing on these observations and recent climate
modelling at the international level, IPPC Working
Group | suggests that for the next two decades a
warming of about 0.2°C per decade is projected

for a range of differing greenhouse gas-emission
scenarios, with further emissions at or above current
rates causing additional warming. As a result, best
estimates suggest that by the end of the 2Ist century
temperatures could rise by between 1.8 and 4°C or,
if all uncertainties are taken into account, between
I.I' and 6.4°C.The working group believes this
projected warming may increase the frequency of
heat waves and heavy precipitation events and may
also increase the intensity of storm events, although
the number of these events may decrease.

Working Group | also predicts an average rise in sea
levels globally of between 0.18 and 0.59m relative to
1980 to 1999 levels by the end of the century.




It should be noted, however; that in reaching this

conclusion IPCC chose not to include the full effects of
ice sheet flow, given the considerable uncertainty about
this process, so these figures may be an underestimate.

In October 2006, Sir Nicholas Stern, Head of the
Government Economic Service and former World Bank
Chief Economist, published his independent review on
the economics of climate change (Stern 2007).The
review concluded that there is still time to avoid the
worst impacts of climate change, if concerted action is
taken now. It estimated that the impact of unmitigated
climate change will be equivalent to a permanent loss

in world consumption per head of at least 5 per cent
and, if a wider range of risks and impacts is taken into
account, potentially as much as 20 per cent of global
GDP each year In contrast, the costs of stabilising

the climate were considered to be significant but
manageable. Action to reduce greenhouse gas emissions
in order to avoid the worst impacts of climate change
was calculated as costing around | per cent of global
GDP each year

The Stern report also highlights the effects of
uncertainty on the way in which climate change impacts
on society, the environment and the economy and
how these impacts should be assessed. Uncertainty
about the occurrence and impact of large-scale climate
change events implies that measures to adapt to

and mitigate the impacts of climate change should
adopt a precautionary approach. Stern also makes
recommendations about the appropriate approach

to international co-operation in taking forward action
on climate change.

CLIMATE CHANGE IN THE UK

The latest assessment of the climate of the United
Kingdom and recent trends by the UK Climate Impacts
Programme (UKCIP) agrees with the IPCC Fourth
Assessment Report that warming of the global climate
system is unequivocal and that man-made greenhouse
gas emissions have caused most of the observed
temperature rise since the mid 20th-century (Jenkins
et al 2007). In addition it concludes that:

 Central England temperature has risen by about a
degree Celsius since the 1970s, with 2006 being the
warmest on record.

* Annual mean precipitation over England and Wales
has not changed significantly since records began in
| 766. Seasonal rainfall is highly variable, but appears
to have decreased in summer and increased in
winter, although with little change in the latter over
the last 50 years.

* All regions of the UK have experienced an increase
over the past 45 years in the contribution to winter
rainfall from heavy precipitation events; in summer
all regions except north-east England and northern
Scotland show decreases.

* There has been considerable variability in the
North Atlantic Oscillation, but with no significant
trend over the past few decades.

» Severe windstorms around the UK have become
more frequent in the past few decades, though
not above the level seen in the [920s.

* Sea-surface temperatures around the UK coast
have risen over the past three decades by about
0.7°C.

* Sea level around the UK rose by about [mm
per year in the 20th century, corrected for land
movement. The rate for the 1990s and 2000s
has been higher than this.

In 2002, in order to assist long-term planning for future
climate change, a series of scenarios for climate change
in the UK was published by the UK Climate Impacts
Programme (UKCIP) on behalf of Defra (Hulme et al
2002). These scenarios suggest that:

* Average annual temperatures across the UK may
rise by between 2°C and 3.5°C by the 2080s,
depending on the future scale of global emissions
of greenhouse gases; in general, there will be greater
warming in the South-East, where temperatures
may rise by up to 5°C in summer by the 2080s;
high summer temperatures will become more
frequent and cold winters increasingly rare.

* Winters may become wetter and summers may
become drier across the UK, with the biggest relative
changes in the South and East; summer precipitation
may decrease by 50 per cent by the 2080s in the
South-East, while heavy winter precipitation will
become more frequent.



A changing coastline threatens
historic buildings and sites.
Responses need to be planned

as early as possible.

07 Coastal defence work adjacent
to a Martello tower threatened by
erosion at Slaughden, Suffolk. ©
English Heritage

08 The English Heritage-funded

survey programme allows risks to
historic assets to be assessed at
national and local levels. © English
Heritage

09 Erosion of Second World War
defences at Ringborough, near
Aldbrough East Yorkshire,
demonstrates the rapid pace of
coastal change © English Heritage

Rapid Coastal Zone Assessment

The Government's overarching Climate Change
Strategic Framework for the UK (Defra 2007a) sets
out the broad direction of travel on future policy.
Key areas for action identified by the framework

are incentives for energy-efficient and low-carbon
investment delivered through emissions trading,
taxation, and regulation; driving the transformation

of new low-carbon technologies, in particular through
Government procurement and subsidy; and promoting
significant modifications to personal behaviour

on issues relating to a changing climate.

The revised UK Climate Change Programme (HM
Government 2006) is designed to deliver progress
towards international and domestic commitments on
greenhouse gas emissions, with progress reported
annually to Parliament. The first progress report was
published in July 2007 (Defra 2007b). Among key
developments as part of the programme are:

* the establishment of The Office of Climate Change
(www.occ.gov.uk) in October 2006 in order to co-
ordinate climate change policy across Government

* the independent review of the economics of
climate change, by Sir Nicholas Stern (see above)

* a Climate Change Bill (2007), which is intended to
put in place a legally binding framework to enable
the UK to meet and, if possible, exceed these
international obligations. Through a combination of
domestic and international action, the proposed Act
will require the UK to reduce its contribution to
carbon dioxide emissions by between 26 and 32 per
cent below 1990 levels by 2020 and by 60 per cent
by 2050. In order to achieve these reductions, the
Act will establish five-year carbon budgets, based on
recommendations by an independent Committee on
Climate Change, and will require independent annual
reporting of progress to Parliament




* the Energy White Paper Meeting the Energy
Challenge (DTI 2007), which sets out the strategy for
reducing emissions of greenhouse gases arising from
energy production and consumption while ensuring
security of supply. The package of policies in the
White Paper could save between 84 and 2] million
tonnes of carbon dioxide by 2020

* an adaptation policy framework, which identifies
priority areas for adaptation and defines the roles
and responsibilities of Government Departments in
delivering action

* a raft of initiatives launched in 2007 aimed at the
energy efficiency of the built environment, particularly
the housing sector. These are designed to implement
the duty placed on the Secretary of State by the
Housing Act 2004 to take reasonable steps to
improve residential energy efficiency by at least
20 per cent by 2010 from a year 2000 baseline.

The most recent measures include the Code for
Sustainable Homes (www.planningportal.gov.uk),
which sets new national voluntary standards,
including ones on energy efficiency for the sustainable
design and construction of new homes; the Zero
Carbon Homes initiative, which proposes a
progressive tightening of energy-efficiency standards
in the Building Regulations, rising to a zero carbon
target in 2016; proposed changes to Permitted
Development Rights for micro-generation to make it
easier for householders to install micro-generation
technologies; and a new Supplement to Planning
Policy Statement |: Delivering Sustainable Development
(ODPM 2005), setting out how participants in the
planning process should work towards reducing
carbon emissions in the location, siting and design

of new development.

Local authorities already have a series of targets to
improve the energy efficiency of the housing stock.
The Home Energy Conservation Act (1995) requires
them to improve the energy efficiency of residential
accommodation in their area, with Government
recommending a target of a 30 per cent improvement
by 201 . The local government performance framework
requires councils to use the Standard Assessment
Procedure (SAP) to report on the average energy
efficiency rating of the local authority-owned housing
stock and the 2006 Local Government White Paper
proposed they should report on the percentage annual
reduction achieved in CO, emissions in both the local
authority estate and across the community.

CLIMATE CHANGE AND THE HISTORIC
ENVIRONMENT

Many historic buildings, sites and landscapes have
already experienced and survived significant climatic
changes in the past and may demonstrate considerable
resilience in the face of future climate change. However,
many more historic assets are potentially at risk from
the direct impacts of future climate change. Without
action to adapt to a changing climate and limit further
changes it is likely that these will be irreparably
damaged and the cultural, social and economic benefits
they provide will also be lost. Equally, the significance
and integrity of important historic assets can be
threatened by poorly designed adaptation and
mitigation responses. The non-renewable character of
historic features and the potential for their damage and
loss should, therefore, always be taken into account
when adaptation and mitigation responses are being
planned and executed.

Some implications of the direct and indirect impacts

of climate change on historic assets are considered
further below. Detailed English Heritage guidance is also
available on a number of these topics (see Key Sources).

Direct impacts
Direct impacts of climate change on the historic
environment may include:

* rising sea levels and a possible increase in
storminess that endangers historic landscapes,
structures, buildings and archaeology in the
coastal zone

* increased extremes of wetting and drying that
heighten the risk of ground subsidence and
accelerated decay of stonework and thus pose
a threat to many historic buildings

* more frequent intense rainfall that causes increased
erosion of archaeological sites and damaging flooding
in historic settlements, the latter making historic
buildings difficult to insure

* changes in hydrology that put buried archaeological
remains, including well-preserved wetland
archaeology, at risk

* changes in vegetation patterns that threaten the
visibility and integrity of archaeological remains and
historic landscapes



The implications of renewable
energy projects for historic
buildings, sites and landscapes and
their settings should be evaluated at
an early stage in project planning.
10 Prehistoric standing stone and
wind turbines on St Breock Down,
Cornwall. © English Heritage

I'l Miscanthus planting near Sutton
Church, Cambridgeshire. © English
Heritage

Well-designed adaptation and
mitigation measures can often be
accommodated in historic buildings
without loss of their special interest

12 Photo-voltaic array installed on
the roof of St James's, Piccadilly,
London, a Grade I-listed |7th-
century church. © Simon Dawson,
St James's Church Piccadilly

I3 Historic Gibson Mill, Hardcastle
Crags, West Yorkshire, provides a
model of sustainable development
with its power generated on site,
using renewable sources including
water power. © National Trust

* a warming climate that makes some historically
authentic tree plantings difficuft to conserve

* changes in the distribution of pests that threatens
the integrity of historic buildings, collections and

designed landscapes

* possible increases in the frequency or geographical
range of extreme weather that could pose an
increased risk of damage to some historic landscapes

and buildings.

Impacts from adaptive responses
Some adaptive responses to climate change may
themselves have an impact on the historic environment,

for example:

* ‘Hard’ coastal defence is seen as untenable on
much of the undeveloped coast and has led to a
new emphasis on selective managed realignment and
‘soft’ defences (such as saft marsh), posing a possible
risk to archaeology, buildings and landscapes.

* New flood defences, particularly in historic towns,
can cause major archaeological damage along historic
waterfronts and may impair the character of historic
quaysides and waterside buildings and gardens.

* The design integrity of some historic buildings and
landscapes could be damaged by the need to
provide new and more effective rainwater disposal
or storage systems or flood protection features.

* Alteration of agricultural and forestry practices,
resulting from changes in crop, stock or species
viability, could pose a risk to buried archaeological
sites, traditional farm buildings and historic

landscapes.






