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Executive Summary

10 key points to focus on:

1. The climate is changing. We are faced with many years of inevitable and
unavoidable climate change. This will have impacts for the Isle of Man, its
environment, society and economy. There are choices to be made about the future
of the Isle of Man.

2. Climate change is not just an environmental issue. The effects of a changing
climate will have profound implications for the Island’s economy, society and
culture.

3. We face two challenges we must reduce our emissions and adapt to inevitable
climate change.

4. Uncertainty is not a reason for inaction.

5. Government strategies, programmes and individual projects should be stress-
tested against the climate scenarios. A stress test requirement should be
introduced into Goverrnment 5 year business plans, legislation, codes of practice
etc. to build adaptive capacity and deliver adaption action.

6. Detailed risk assessments and a risk based approach to decision making are
required to climate proof future decisions.

7. The past is no longer a guide to the future. It is no longer appropriate to use
historic climate data as a basis for decision making.

8. Our understanding of future impacts will change as our scientific knowledge
improves. A regular review of the climate scenarios developed for this study is
essential. It is also necessary to implement a programme of baseline data and
analysis in those areas where there is insufficient information.

9. A partnership approach should be adopted. For example, the impact of climate
change on water resources will affect a range of sectors and organisations
(business, agriculture, biodiversity, water supplies, water quality, recreation etc.).
Continuing engagement across the Island is required to develop a climate change
stakeholder partnership structure which can promote action and provide guidance
and support.

10. The essential role of those with high profile positions operating within government,
social, business, cultural and environmental organisations in providing leadership
and creating an agency for change.
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We face two climate change challenges
Although increasing attention has been paid to the mitigation agenda, we have not
understood the significant emerging risks posed directly by climate change and increasing
climate variability.

Any conceivable emissions reductions policies, even if successful, cannot have a
perceptible impact on the climate for some decades – some change is already ‘locked in’ by
historic emissions and by inertia in the climate system. Global temperatures will continue
to increase for at least the next 40 years and sea level will rise for many centuries.

We must develop strategies to address these climatic changes.

This is not a reason to be complacent about emissions reductions. We must reduce our
emissions in order to limit future climate change (this is often referred to as mitigation). We
must also adapt to the locked-in inevitable climate change in order to deliver a sustainable
society and economy for the Isle of Man. These are not alternative strategies.

Climate change is happening – it’s a process that is already underway. It is already having
effects on the environment, society and economy of the Isle of Man.

There is no quick fix as these effects will stay with the Island for decades to come.

Uncertainty is no excuse for inaction

Uncertainty over climate change is often cited as justification for delay or inaction. Yet
there is greater consensus in the scientific community that man-made climate change is
underway than on almost any other issue. We have more knowledge and understanding
about how our climate is changing than we have about demographic change, interest rate
movements, currency fluctuations, or variations in financial markets, and yet every day
decisions are taken that are affected by these uncertain drivers.

While there are still uncertainties about the precise impacts of these climatic changes at
individual locations, there is sufficient information now to enable climate risks to be
incorporated into decision-making.

The sophistication of climate modelling improves year on year. In the UK, the UKCIP02
climate change scenarios (produced by the Hadley Centre for Climate Prediction and
Research and the Tyndall Centre for Climate Change Research) currently provide the best
information on how the UK’s climate is expected to change over coming decades. The next
UKCIP climate change information package, due to be released in 2008, will incorporate
probabilistic climate information, and provide a useful tool for risk-based decision-making.

In this study we have combined the information from the UKCIP02 scenarios with
additional work undertaken on behalf of the British Irish Council and the Republic of
Ireland. This has allowed a comprehensive view of the future climate scenarios to be
created for the isle of Man.

The future of the Isle of Man is in part dependent upon the skill of its decision makers at
weighing risks and making robust decisions in the face of uncertainty. A succesful Isle of
Man will take climate risks into account today and develop adaptive strategies and actions
to manage the uncertainties.
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What did the study involve?
The Isle of Man Government commissioned this report to identify the potential impacts of
climate change for the Isle of Man.

The study was managed by the Department of Local Government and the Environment
(DLGE). A steering group whose membership was drawn from a cross-section of Island
stakeholder organisations provided guidance.

The steering group and acclimatise (the project’s consultants) received expert advice from
the UK Climate Impacts Programme (UKCIP). Working within the risk framework provided
by UKCIP not only allows the use of a number of important climate scenarios and tools, it
also provides a ‘route-map’ for future studies.

The study was conducted over the period of 12 months starting in July 2005 in four stages:

 Identify problems and objectives
 Key receptors, vulnerability thresholds and decision making criteria
 Risk assessment
 Adaptation options

These stages are described in detail in a Technical Paper (Methodology). The study
examined a number of sectors (some of which were grouped together for convenience)
chosen to reflect a broad cross-section of the Island’s environment, society and economy.

The sectors in the study are:

 Transport
 Business
 Tourism
 Society and culture
 Historic environment
 Health
 Leisure and recreation
 Communications and energy
 Water management
 Waste management
 Built environment
 Natural resources and environmental quality
 Marine environment
 Agriculture, fisheries and forestry

Stakeholder workshops were held in December 2005 and March 2006. An extensive
engagement exercise was conducted throughout the study period to ensure that the full
range of possible impacts could be identified.

A number of complimentary studies were undertaken:



9

Complimentary
studies

Description

Socio-economic
scenarios

The identification of climate impacts and a risk assessment should not
be undertaken in isolation from a consideration of potential changes
in our society and economy. Published scenarios prepared for UKCIP
were used to provide a briefing to assist with the identification of
climate impacts. These enable an understanding of how the
receptors, their thresholds and sensitivities may change over time,
providing the context for assessing climate impacts.

Climate scenarios A review of relevant regional climate change models and scenarios
was undertaken to ensure that the most appropriate information is
being used for the Isle of Man. The relevant scenarios used were: the
UKCIP02 scenarios, the BIC Scenarios of Climate Change and the
scenarios produced for the Republic of Ireland. Additional work was
undertaken by the University of Ireland. The scenarios used for the Isle
of Man are described in detail in technical paper 4. The scenario
information was widely disseminated to stakeholders.

Costing extreme
events under
climate change

Using the outputs from the socio-economic scenarios and the climate
change scenarios together with the costs of extreme events, the study
looked at the potential future cost of similar extreme events.

Isle 0f Man’s
economy in a
global context

Whilst the focus of the project was the Isle of Man, it is important to
recognise that the climate change impacts must be assessed within a
regional and an international context. The Isle of Man’s economy does
not exist in isolation from the rest of the world and climate change
impacts elsewhere may have significant implications. A review of the
potential impact of climate change on financial services (the most
important sector in the Isle of Man’s economy) was undertaken.

Hyrdological
modelling

The hydrological impacts of climate change were identified as a key
issue for the Island. A hydrological model was developed for the
Island to:

 assess the annual and seasonal changes in effective run-off,
 determine the spatial distribution of change to highlight the

areas most at risk from water shortages and flooding.
 assess the impact on water supply and resource

management, water quality and flood management.

The modelling results were used to inform stakeholders and to assist
with the identification of potential impacts. The results of this
research work are provided in technical paper 10.

A number of options to manage the impacts were identified ranging from ‘do-nothing’ to
‘do a little’ to ’do a lot’. These options explored both risk reduction and adaptation to the
potential climate impacts. The input from the workshops and the steering group played a
major role in this stage, which was combined with existing published impact assessments
in order to provided suggested responses.
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Adaptation options have been developed in conjunction with stakeholders and from
literature searches. Adaptation matrixes have been developed for each sector (see
technical paper 8) using the concept of ‘building adaptive capacity/delivering adaptive
action’ which was developed by UKCIP and is now included within the UK Defra
‘Adaptation Policy Framework’. Examples of possible options can be found in Table 6.

Next steps: adaptation policy framework

Adaptation is necessarily cross-cutting. It involves promoting an understanding of how
the changing climate will affect all sectors, and then encouraging relevant parties to take
action to reduce future risks and take advantage of future opportunities. The study
provides guidance on the next steps, moving beyond scoping and a description of the
possible impacts of climate change, to focus instead on risks and opportunities where
action needs to be taken in the short, medium and longer-term. There are a number of
areas where it is particularly important to respond, because decisions taken now will have
long-term impacts.

To assist with this process the study takes the concept of ‘building adaptive
capacity/delivering adaptive action’ and recommends the development of an Isle of Man
‘Adaptation Policy Framework’. This work is covered in technical paper 12.

Study reporting

The study results are presented in a series of technical papers as follows:

1. Technical summary
2. Methodology
3. Climate indicators
4. Future climate change scenarios
5. Costing the impacts of climate change: estimated costs of three historic events
6. Socio-economic scenarios
7. Historic costings under future climate change scenarios
8. Sector impacts
9. The Isle of Man’s economy in a global context
10. Climate change and water resources on the Isle of Man
11. Workshop reports
12. Adaptation policy framework

These are designed to provide detailed information and analysis for those interested in
pursuing their understanding and awareness of the issues facing the Isle of Man.
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The climate is changing
Global indicators of climate change

The rising concentration of carbon dioxide (CO2) and other greenhouse gases (GHGs) in the
atmosphere is changing its composition and preventing heat from escaping the earth’s
surface. Man-made emissions have already increased CO2 concentrations by one third
compared to the start of the industrial era and, by mid-century, concentrations are
expected to be twice pre-industrial levels.

Figure 1: Comparison of observed continental- and global-scale changes in surface
temperature with results simulated by climate models using natural and
anthropogenic forcings. Decadal averages of observations are shown for the period 1906–2005
(black line) plotted against the centre of the decade and relative to the corresponding average for
1901–1950. Lines are dashed where spatial coverage is less than 50%. Blue shaded bands show the
5–95% range for 19 simulations from 5 climate models using only the natural forcings due to solar
activity and volcanoes. Red shaded bands show the 5–95% range for 58 simulations from 14 climate
models using both natural and anthropogenic forcings. [Source: IPCC, Fourth Assessment Report
Summary WG1 AR4 2007].
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Figure 2: Observed changes in (a) global average surface temperature; (b) global
average sea level rise from tide gauge (blue) and satellite (red) data and (c) Northern
Hemisphere snow cover for March-April. All changes are relative to corresponding averages
for the period 1961-1990. Smoothed curves represent decadal averaged values while circles show
yearly values. The shaded areas are the uncertainty intervals estimated from a comprehensive
analysis of known uncertainties (a and b) and from the time series (c) [Source: IPCC, Fourth
Assessment Report Summary WG1 AR4 2007].

Global average temperature has risen by about 0.6°C since the beginning of the twentieth
century, with about 0.4°C of this warming occurring since the 1970s. The
Intergovernmental Panel on Climate Change (IPCC) has attributed most of the observed
warming of the last 50 years to human activities.

The summer of 2003 was an unusually warm one over large parts of the continent of
Europe, with August temperatures of 3°C higher than the long-term average. This caused



13

major business disruptions and over 20,000 excess deaths directly attributable to the high
temperatures. In the UK there were 600 additional deaths making it the most significant
natural catastrophe in many centuries. The Met Office estimates with high probability that
the risk of such anomalously high European temperatures has already doubled due to the
effects of GHG emissions.

The warming of the climate has led to an increase in the frequency of very hot days. There
is also a trend in the seasonality of precipitation, with winters becoming wetter, and
summers increasingly dry.

In the absence of any human modification of climate, temperatures such as those seen in
Europe in 2003 are estimated to be a 1-in-1,000 year event. A simulation using the Hadley
Centre model of summer warming until 2100 over southern Europe shows that by the
2040s a 2003-type summer is predicted to be about average, and by the 2060s it would
typically be the coldest summer of the decade.

The current scientific consensus attributes most of the increase in global temperature
experienced since the middle of the 20th century, to human activities (IPCC, 2007). This
warming is associated with increasing concentrations of greenhouse gases in the
atmosphere since the beginning of the Industrial Revolution. The Fourth Assessment
Report of the Intergovernmental Panel on Climate Change (IPCC, 2007) is the most
authoritative assessment of global climate change to date. In terms of past global climate
the principal observations of this report include the following:

 Increases in global average air and ocean temperatures, widespread melting of
snow and ice, and rising global mean sea level mean that warming of the climate
system is now unequivocal;

 Eleven of the last twelve years (1995 -2006) rank among the 12 warmest years in the
instrumental record of global surface temperature (since 1850);

 The ocean has been absorbing more than 80% of the heat added to the climate
system, causing seawater to expand and contributing to sea level rise;

 Mountain glaciers and snow cover have declined on average in both hemispheres,
further contributing to sea level rise.

As a consequence of the continued increase in concentrations of greenhouse gases it is
likely that global temperatures will increase significantly during the course of the present
century. Projections of global climate, derived from General Circulation Models (GCMs)
suggest that:

 A warming of about 0.2°C per decade is projected over the next two decades,
regardless of emissions reductions;

 A best estimate of 1.8-4.0°C warming and 0.18-0.59m sea level rise, by the last
decade of this century (relative to 1980-1999), depending on the success of future
emissions reductions strategies;

 Snow cover is projected to contract and sea ice is projected to shrink. In some
projections, Arctic late summer sea ice disappears almost entirely by the end of this
century;

 There is a 90% likelihood that heat waves and heavy rainfall will continue to
become more frequent;
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 It is likely (with a 66% probability of occurrence) that tropical cyclones – typhoons
and hurricanes – will become more intense, with larger peak wind speeds and more
heavy precipitation;

 Sea levels will continue to rise and global temperatures will increase for centuries
due to the timescales associated with climate processes.

Indicators of climate change for the Isle of Man

An analysis of the meteorological data for Douglas and Ronaldsway has shown that that
the global trends described above are reflected in changes on local climatic conditions.
The key findings of the analysis are as follows:

 Annual temperatures relative to the mean for the 1961-1990 period display
changes that are largely consistent with the global record. However, the Isle of Man
displays a faster rate of warming from the 1980s onwards than is apparent at the
global level. This characteristic is consistent with changes in the Central England
temperature series and Irish temperature records.

Figure 3: 10-year moving averages of the regional temperature anomalies for
the Central England Temperature series, Ireland and the Isle of Man, relative to
1961-1990
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Figure 4: Global and Isle of Man temperature anomalies, relative to 1961-1990

 6 of the 10 warmest years on record in the Isle of Man have occurred since 1988,
making the 1990s the warmest decade on record.

 Minimum temperatures were found to be warming at a greater rate than
maximum temperatures while seasonal increases in minimum and maximum
temperatures are consistent with global trends.

 Annual precipitation, which varies largely from year to year, displays no significant
trend. However, a significant increasing trend was found in the spring receipts at
Douglas, while a decreasing trend at Ronaldsway during the summer months was
also found to be significant.
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 The 1990s have seen the number of frost days reduced by half in comparison to
previous decades.

Figure 5: Annual number of days on which air frost was recorded at
Ronaldsway (1947-2004)

 Sea surface temperatures are increasing

Figure 6: Annual average anomalies (1904-2005) of sea surface temperatures
from Port Erin, Isle of Man, relative to the 1961-1990 period
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 The trends in temperature identified for the Isle of Man are largely consistent with
findings from other studies and in line with global trends.

Future climate change in the Isle of Man

Under continuing climate change, we can expect:

 Increasing climatic variability.
 Rising temperatures in both summer and winter.
 Increasing risk of heat waves .
 Changing patterns of rainfall – less in summer, more in winter.
 Increasing risk of drought and flood.
 Sea level rise.
 Increased frequency and severity of sea storm surges.
 Possible increased storm intensity and frequency.

In order to obtain future projections of climate change for the Isle of Man data from a
General Circulation Model was obtained, which utilised a range of future greenhouse gas
emissions scenarios. Emissions scenarios are based on predicted global development
pathways and range from a fossil fuel intensive future with high levels of greenhouse gas
emissions to a less greenhouse gas intensive future where the emphasis is placed on
environmental sustainability.

Using this information together with the results from Regional Climate Models developed
for the United Kingdom and the Republic of Ireland and work undertaken for the British
Irish Council, climate change scenarios have been developed for the Isle of Man. The full
results are contained with Technical Paper 4: Future Climate Change Scenarios.

Precipitation changes have been modelled and a summary of the results for 2020s, 2050s
and 2080s are within Table 2.

Precipitation changes Summer Winter

2020s -10.4 to -8.6 +4.8 to +5.8
2050s -24.4 to -15.5 +8.6 to +13.6
2080s -42.4 to -22 +12.2 to +23.6

Table 2: Precipitation changes 2020s, 2050s, 2080s

Temperature changes were also modelled and a summary of the results for temperatures
changes in 2020s, 2050s and 2080s are within Table 3.
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Table 3: Temperature changes for 2020s, 2050s and 2080s

Future sea level rise, accounting for isostatic rebound, for the Isle of Man for a medium-
high emissions scenario results in a rise of 2.4-12.4cm for the 2020s, 5.1-29.1cm for the
2050s and 8-54cm by the 2080s (see Table 4).

Emissions Scenario 2020s 2050s 2080s

Medium-High
emissions (accounting
for isostatic rebound)

2.4-12.4cm 5.1–29.1 cm 8 - 54cm

Table 4: Potential change in sea level for the Isle of Man for 2020s, 2050s, 2080s

MonthsClimate variable
DJF MAM JJA SON

Annual

Mean temperature (oC) +1.7 +2.2 +2.7 +2.8 +2.4
Max. temperature (oC) +1.8 +3.0
Min. temperature (oC) +1.8 +2.4
Precipitation (%) 20 12 -36 -8 -1
Snow (%) -75
Cloud cover (%) -3 -4 -9 -8 -6
Relative humidity (%) -0.8 -1.8 -4.4 -1.6 -2.1
Soil moisture (%) 2 2 -12 -7 -4

Table 5: Changes in seasonal and annual values for a selection of variables for the Isle
of Man by the 2080s for the Medium-High emissions scenario.

Temperature
changes

Summer degrees oC Winter degrees oC

2020s +0.6 to +0.8 oC +0.4 to +0.5 oC
2050s +1.1 to +1.8 oC +0.7 to +1.2 oC
2080s +1.6 to +3.1 oC +1.1 to +2.0oC



19

Figure 7: Isle of Man change in temperature (oC), 2020s for all emissions scenarios

Figure 8: Isle of Man change in temperature (oC), 2050s for all emissions scenarios

Figure 9: Isle of Man change in temperature (oC), 2080s for all emissions scenarios
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Figure 10: Isle of Man % change in precipitation, 2020s for all emissions
scenarios

Figure 11: Isle of Man % change in precipitation, 2050s for all emissions
scenarios

Figure 12: Isle of Man % change in precipitation, 2080s for all emissions
scenarios
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 On an annual basis mean temperature is projected to increase by 2.4oC, while a
slight reduction of 1% in annual rainfall is likely.

 Increases in mean temperature are projected for all seasons, with greatest
increases in summer and autumn of 2.7oC and 2.8oC respectively. Increases of 1.7oC
and 2.2oC are suggested for winter and spring.

 Increases in winter and spring precipitation with decreases in precipitation for
summer and autumn are likely. The greatest increases in precipitation are
suggested for the winter months, with a likely increase of 20%, while the greatest
decreases are suggested for summer with a reduction of 36% likely by the end of
the current century.

 Large seasonal changes in precipitation reflect a more marked seasonal contrast in
rainfall amounts with wetter winters and drier summers likely. These changes in
rainfall may have a significant impact on water supply and storage during the
summer and winter months.

 The variability of both temperature and precipitation between individual years is
also projected to change, with a reduction in variability in mean winter
temperatures and an increase in the variability of summer temperatures. Year to
year variation in summer precipitation is likely to decrease for the summer months,
while an increase in the variability of winter precipitation is suggested.

 The suggested changes in seasonal temperature and precipitation are broadly in
line with previous work conducted for Britain and Ireland.

 Differences between the emissions scenarios employed are not that apparent in
the 2020s, but by the 2080s the difference in winter precipitation ranges from 13%
in the Low Emissions scenario to 25% in the High Emissions scenario.

Climate change scenarios for the Isle of Man, based on a high resolution regional climate
model, show warming in all seasons and all periods in the future, coupled with an
increasing tendency towards wetter winters and drier summers than currently experienced.
Changes in wind speeds are projected to decrease marginally, except in the winter season.
By the 2080s, under the medium-high emissions scenario, precipitation is expected to
increase in winter and spring, and decrease in summer and autumn. Snow cover, relative
humidity and cloud cover are also expected to decrease in all seasons and annually.

Over the course of the present century significant climate change can be anticipated in the
Isle of Man. Changes in temperature and precipitation are likely to have considerable
knock on effects for hydrology and water resources management, while sea level rise and
increased storm surges coupled with increasing winter runoff are likely to heighten flood
risk and erosion in many areas.
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Impacts and implications for the Isle of Man
Sector impacts

A review of existing published sources (mainly regional scoping studies from the UK and
the Republic of Ireland) and stakeholder engagement was used to identify potential
climate change impacts. The active involvement of stakeholders was particularly
important during this process, using a stakeholder workshop (see technical paper 11) and
direct discussions.

The results from this exercise are provided in technical paper 8, and are contained in the
impacts matrices for each sector.

In Table 6 examples of potential impacts are provided for each of the main social, economic
and environmental sectors, together with some of the opportunties and adaptation
options, identified during the course of the Scoping Study. A more comprehensive set of
potential impacts identified in discussions with stakeholders and as part of the Study’s
reseach work can be found in Technical Paper 8.



23

Table 6: Examples of potential impacts for each of the main social, economic and environmental sectors

Sector Potential impacts Opportunities Options

Transport  Disruption to transport modes from flooding
and other extreme weather events

 Maintenance and repair of existing assets
need to take into account climate risks

 Asset failures under increasing temperatures
e.g. road surfaces, expansion joints, railway
track and equipment

 Impact of storm surge and tidal flooding on
coastal roads

 Increase in cycling and motorcycling
accidents in summer

 Climate proofing new projects at the
design stage may lead to significant
longer term cost savings

 Reduction in de-icing of runways and
aeroplanes, with consequential cost
savings and improvements in surface
water discharge quality.

 Improve land / storm drainage to
prevent flooding / damage to roads

 Strategy to retrofit assets to cope with
climate change

 Asset vulnerability inspections and
mapping

 New road schemes with improved
drainage systems

 Maintenance procedures and standards
regularly reviewed to take the changing
climate into account

Business and the
economy  Increasing insurance and regulatory costs for

business
 Impacts of climate change on regional and

worldwide markets for financial services
 Business continuity
 Health and safety implications for workforce
 Disruption to business and supply chains

and transportation systems by extreme
events

 Indirect impacts from outside /external
climate change impacts on the Island –
Isle of Man may have a competitive
advantage

 Opportunity for the Isle of Man to
provide business continuity support
facilities for major financial companies
affected by extreme events around the
world.

 Changing markets and demands for
good and services

 Due diligence and corporate
governance procedures to include
climate risk assessments

 Stress-testing decisions against
alternative climate scenarios

 Planning and design requirements for
buildings

 Assess potential costs over a longer
time horizon

 Awareness raising within the business
community

Tourism  Visitor facilities and accommodation may
need to be upgraded to provide expected
levels of service under higher temperatures.

 Increased risk of upland fires
 Increase in the risk of food poisoning arising

from the impact of higher ambient air
temperatures on food hygiene, preparation
and sto rage.

 Impact of storm surge on main
accommodation areas in Douglas

 Expansion of café culture and outdoor
dining

 A longer, more reliable summer and
warmer winter extending the tourist
season

 New markets in specialist activity/event
holidays based on water sports/leisure
and eco-tourism

 Fiscal incentives to encourage
improvements to buildings to cope with
excessive heat in summer and / or wet
weather in winter

 Monitor and review food hygiene,
preparation and storage procedures –
introduce new standards

 Landscape assessment to identify at
risk areas and tourist ‘carrying capacity’

 Review land-use planning policies to
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Sector Potential impacts Opportunities Options

encourage farm diversification and
development of holiday
accommodation

Society and
culture

 Impacts on vulnerable sections of society:
the elderly, young children, and those with
respiratory illnesses

 Impact on reputation of Isle of Man –
extensive (potentially adverse) media
coverage of extreme events

 Voluntary social service and support
organisations ability to cope in extreme
events

 Lifestyles and health may benefit from a
move to a more outdoors culture
throughout the year, providing that the
potential adverse health impacts from
increased exposure to sunlight and air
pollution are managed

 The Island’s response to the challenge of
climate change may reinforce ‘national
identity’

 Identification of vulnerable groups in
society and action plans developed for
extreme events

 Engaging children through the
education curricula. Climate change can
be an interesting and informative topic
for covering a range of topics and can be
approached quantitatively and
qualitatively.

 Examine potential correlation between
‘climate change’ and ‘quality of life’
indicators

Historic
environment

 Building decay accelerated as a rise in
temperature may lead to an increased rate of
chemical attack on certain structures and
fabrics

 Increased winter rainfall and storminess,
particularly in exposed areas, resulting in
water-saturated building fabrics

 Drier compacted soils are likely to increase
the risk from subsidence; vulnerable sites
will require stability assessments and
protective measures

 Increase in damage from increasing visitor
numbers

 Increase in visitor interest in the Isle of
Man’s history and culture providing
additional revenue

 Drier summers and changes in crop
patterns may expose previously
unknown archaeological sites

 Need to consider the susceptibility of
different materials to the likely future
climate

 Identify sites at risk from subsidence -
vulnerable sites will require stability risk
assessments and suitable protective
measures

 Identify sites at risk from flooding.
 Assess potential adaptation options.
 Review baseline data for historic sites

and review against climate change
impacts to identify knowledge gaps.

Health  Increased incidence of mould growth and
associated health risks (asthma, allergies etc),
particularly in poorly heated / ventilated
housing

 Increased risk of skin cancer, heat exhaustion
and dehydration

 Exposure of vulnerable groups
 Health problems associated with food

 Tendency towards eating healthier foods
in warmer weather

 Fresh healthy and locally produced food
available for a longer period

 More opportunities for outdoor
activities, with associated health benefits

 Reduction in fuel poverty risks for the
elderly

 Heat warning systems for the elderly
during ‘heatwaves’

 Awareness raising of impacts of sun
exposure and the need for preventative
measures

 Monitoring of disease and illness against
changes in climate variables,, for
example, temperature, humidity, and
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Sector Potential impacts Opportunities Options

preparation, hygiene and storage in higher
temperatures

 Vermin population explosions

precipitation
 Assess hospital buildings and other

health care facilities (existing and
proposed) – design for the future not the
present.

 Stress-test existing public health
regulatory standards – do they provide
the protection required under a warmer
climate

Leisure and
recreation

 Grass pitches, bowling greens, golf courses
etc. may need additional drainage systems to
cope with increased intensity and short
duration storms

 Conversely these facilities may also have
increased demand for irrigation during the
warmer summer months

 Increased erosion on mountain trails for
cycling and motorcycling, and on footpaths

 Increased exposure to the sun and an
increase in sports-related injuries

 Potentially greater participation in
outdoor sport and leisure activities

 An extended ‘season’ for outdoor
activities, and use of facilities with
increases in revenues

 Reduction in heating requirements for
indoor swimming pools and other
leisure and recreational buildings

 Development of new facilities to meet
increase in demand, creating wider
economic benefits

 Heat and sun exposure awareness
raising campaigns

 Change to drought tolerant and harder
wearing grass-seed mixes

 Sub-soil drainage systems for both
natural and artificial pitches adapted to
store rainwater for re-use

 Rain water harvesting and storage to
irrigate sports pitches and golf courses

 Restrictions on access to vulnerable
areas at risk from fire during heatwaves

Communications
and energy

 Ground movements may affect underground
cabling, pipe work, overhead and
underground networks

 Increasing pressure on security of supply
 Disruption of energy supplies and

communications during extreme events
 Change in demand profile and related

changes in plant maintenance cycles
 Flooding of installed assets

 Development of a renewable energy
generation capability on the Island
reducing the exposure to external
security of supply issues

 Improving energy efficiency

 Flood proof buildings to ensure assets
are not damaged and services remain
uninterrupted during flooding episodes

 Business continuity requirements
identified, documented and periodically
reviewed

 Stress- testing design, operational and
maintenance procedures

Water
management

 Increased risk of algal blooms and
stratification in reservoirs

 Increased river and coastal flooding risks, and
flash floods in urban areas

 Increased frequency in operation of storm

 Increased ambient air and water
temperatures may improve sewage
treatment biological processes

 Potential for reuse of rainwater /
rainwater harvesting

 Stress testing of water and sewerage
assets, to assess their resilience to
climate change

 Encourage water conservation and
demand
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Sector Potential impacts Opportunities Options

overflows leading to watercourse pollution
 Drinking water bacterial failures arising from

increases in water temperature
 Water treatment processes unable to cope

with changes in raw water quality
 Increased competition for limited raw and

treated water resources

 Adopting a cross-sectoral approach to
both flood management and water
resources

 Incorporate climate change into all
designs for flood defences – design for
the future and not on historic data.

 Review sewerage design standards and
encourage the use of SUDS for new
development proposals

 Use open spaces, parks, recreational
areas for temporary water storage to
alleviate flooding.

 Baseline data collection on catchments,
flows, flood plains and event return
periods.

Waste
management

 Increased rate of waste decomposition
within waste reception and storage facilities
leading to higher levels of odour, vermin and
insect infestations.

 Impact on the combustion process if waste is
of higher moisture content than anticipated.
This may result in variations to chemical and
reagent usage in flue gas treatment systems.

 Higher intensity rainfall would almost
certainly increase rates of erosion and may
also increase the spread of ground
contaminants on landfill sites.

 Increased refuse collections – to reduce
health risks as temperatures increase.

 Design waste collection containers to
keep waste dry.

 Education needed on waste separation
and segregation.

Built environment  Overheating in existing and new buildings
 Increased requirement for specialist

expertise in technical aspects such as
cooling, ventilation, passive solar design

 More robust designs required for rainwater
disposal systems above and below ground

 Increasing dampness leading to mould
 Increased risk of coastal and river flooding

and sewer flooding
 Increased risk of subsidence

 Increased solar gain for passive water
heating, photovoltaic etc

 Less days lost through frost on
construction sites

 Strengthening of roofs and claddings on
existing buildings

 Use the ground floor space for flood
compatible uses e.g. car parking or raise
the ground floor above the likely flood
level

 Restrict location of new development
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Sector Potential impacts Opportunities Options

Natural resources
and
environmental
quality

 Increased temperature stress on cold water
fish species

 Climate change will alter the probability of
invasive and alien species establishing,
which may have important effects on local
biodiversity

 Drying out of wetlands in summer
 Lower summer river flows providing less

dilution for existing discharges – river quality
problems

 Provision of more food e.g. insects and
therefore enhance biodiversity

 Amphibians may benefit from warmer
wetter winter conditions

 Opportunities for range expansion of
habitats and species

 Managed retreat, encourage new
habitats and increase biodiversity

 Manage protected and designated
areas. Integrated land use and
management strategies developed

 As a small island with limited resources
need to prioritise on monitoring e.g.
indicator species for each habitat.

Agriculture,
forestries and
fisheries

 Lack of water for crops (grass, fodder, or
cash) therefore affecting farming throughout
the Island

 New pests, an increase in insects leading to
an increase in disease risk

 Increased temperature stress on cold water
fish species

 Additional housing needed for livestock
 Climate change will alter the probability of

invasive and alien species establishing

 Agricultural related infrastructure may
need to evolve to match changes in
land use

 Integrated land use and management
strategies developed

 Better water resources planning; and
information on ‘best practice’
techniques for soil conservation in a
shortened cultivation window

 New crops will need new infrastructure
processing plants – and new markets
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Two detailed studies were undertaken to further explore the impacts of climate change:
 The cost of extreme events.
 The water resource and hydrological implications.

The costs of extreme events

The Scoping Study also looked at the costs of three extreme events:

 The flood at Sulby on the 8th of December 2000.

 The storm surge and tidal flooding that affected coastal areas of the island on
the 1st of February 2002.

 The windstorm that hit the island on the 7th and 8th of January 2005.

Taking these events as a baseline and using the climate scenarios developed for the Isle of
Man and the UK it has been possible to calculate the potential increase in costs attributable
to similar events in the future.

The annual average damage costs increase significantly and in the case of the ’Sulby’ and
‘Feb 2002 storm surge’ type events the costs are 2-3 times higher than at present. This
seems to provide additional justification for investment in flood defence systems at Sulby.
The process of calcluating annual average damage costs for extreme events can assist with
other decisions regarding investment in climate change adaptation measures.

Water resources and hydrology

An additional analysis of the impact of climate change on water resources for the Isle of
Man was undertaken recognising its potential significance. This provided an initial
assessment of:

 The annual and seasonal changes in effective runoff for the Isle of Man.

 The spatial distribution of change in order to highlight the areas most at risk
from water shortages and flooding.

 The impact of climate change on water supply and resource management,
with particular emphasis on water quality and flood management.

This is the first time that climate model predictions have been employed to model effective
runoff for the Isle of Man under future climate scenarios and while there are a large number
of conclusions that can be taken from the research the main characteristics of change are
provided below.

 On an annual basis the reductions in effective runoff are likely for low-lying
areas in the north and south of the island, while increases are suggested for
the central uplands. Greatest reductions in annual effective runoff are
simulated for the 2050s and 2080s.
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 Winter runoff is seen to increase for all parts of the island, especially by the
2080s with national increases in the order of +15% simulated under the A2
scenario. The greatest increases are expected to occur in the central uplands.

 All parts of the island will experience substantial decreases in summer and
autumn runoff. Greatest reductions are expected in the north of the island
and it is likely that the frequency and duration of low flows will increase in all
areas. Reductions in runoff of the extent suggested could prove problematic
for a country that relies so heavily on surface water resources. The contrast
between increasing winter runoff and decreases in summer runoff can be
seen in figures 13 and 14.

 The magnitude and frequency of individual flood events are likely to increase.
Rising sea levels may also exacerbate flooding impacts. Seasonal flooding is
likely to occur over larger areas and persist for longer periods of time.

 Long-term deficits in soil moisture are likely to develop due to reductions in
autumn runoff.

 By far the most significant results in terms of water supply are the reductions
likely in summer and autumn effective runoff. Such reductions could be
particularly problematic given the reliance on surface water resources for
water provision in the Isle of Man. Reductions of the magnitude suggested for
the summer months, especially for the 2050s and 2080s could result in
prolonged drought conditions and low water levels in many of the island’s
reservoirs. Furthermore, evaporation losses are likely to increase during the
summer and autumn months and will also have a significant effect on
reservoir yields.

 Water quality is an essential component in the planning and operation of
water management systems. The simulated reductions in effective runoff
indicate that a number of water quality issues may arise as a result of climate
change. Taking into account the scale of reductions indicated it is not
unreasonable to assume that the frequency and duration of low flows will
increase. This would mean that less water would be available to dilute organic
effluent. While Biological Oxygen Demand (BOD) is greatly reduced by the
sewage treatment process, a certain amount of flow is required to receive
effluent. Therefore, if flows fall below a minimum level there may be
consequences for fisheries and freshwater ecosystems.
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Figure 13: Simulated percent change in winter effective runoff for each future time
period (Note the significant increase in run-off in the Douglas area and the potential
impacts for flood protection)

Figure 14: Simulated percent change in summer effective runoff for each future time
period (Note the contrast between summer and winter and the potential impacts for
agriculture, increased fire risk, water resource issues, impact on biodiversity etc.)
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Next steps: Adaptation Policy Framework
The Scoping Sudy provides guidance on the next steps, moving beyond scoping and a
description of the possible impacts of climate change, to focus on risks and opportunities
where action needs to be taken in the short, medium and longer-terms. There are a
number of areas where it is particularly important to respond, because decisions taken
now will have long-term impacts.

To assist with this process the study uses the concept of ‘Building Adaptive Capacity’ (BAC)
and ‘Delivering Adaptation Action’ (DAA) and recommends the development of an Isle of
Man ‘Adaptation Policy Framework’ (APF). This concept has been developed by the UK
Department for the Environment, Food and Rural Affairs and is becoming an established
feature of the emerging UK climate change policy.

This approach is helpful in describing adaptation options and in helping stakeholders to
develop their own responses to the risks they face. It is also useful when determining roles
and responsibilities for key organisations.

It draws together adaptation planning efforts, identifies actions, delivery, roles and
responsibilities across government and the public and private sectors. The APF is designed
to ensure efforts in adaptation planning are co-coordinated and coherent. Many of the
impacts of climate change require co-ordinated action by government departments,
businesses and other stakeholder groups. Identifying organisational responsibilities, co-
ordinating action plans, agreeing joint objectives will be vital if the most appropriate
adaptive action is to delivered.

The APF also provides a firm foundation for future target setting and performance
measurement. The stronger the foundation the greater the support provided enabling
informed policies to be developed, along with a focused agenda and a proactive
adaptation response.

Table 7 indicates the range of generic actions which organisations can take. This table can
be used as part of the delivery of an Island APF to identify the key organisations and their
relative responsibilities.
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Organisation Building adaptive capacity Delivering adaptation
action

International
institutions
IoM government
Local authorities
National agencies
Financial services
Research bodies
Professional bodies
Training bodies
Sector specific business
support organisations
Business
NGOs
Voluntary organisations
Other

This can be characterised by the
following actions:
1. research,
2. data collection and

monitoring,
3. developing regulations,

standards, codes, polices,
programmes or plans,

4. internal organisational
development,

5. awareness raising, and
6. working in partnership

All agencies have a role to play
in building adaptive capacity.

This can be characterised by
the following actions:
1. accept impacts and bear

some loss
2. spread/share impacts
3. avoid negative impacts
4. exploit opportunities

All agencies have a role to play
in building adaptive capacity.

Table 7: Generic actions by organisations

Building adaptive capacity

In the early phases of responding to the climate change challenge it is inevitable that the
focus will be on building adaptive capacity within organisations and their wider networks.
Understanding the risks and the capabilities each organisation has to assess and manage
the potential impacts is an important first step. However climate risk management
activities on the Island must move as quickly as possible into delivering adaptation action.
The consequences of the decisions taken to day which have not taken climate change into
account will restrict the ability of future generations to adapt.

Typical actions under this heading might include:

 research,
 data collection and monitoring,
 developing regulations, standards, codes, polices, programmes or plans,
 internal organisational development,
 awareness raising, and
 working in partnership.

Delivering adaptation action

Within the UK the emphasis on adaptation planning has tended to result in qualitative
assessments of the potential impacts. Moving towards adaption action has been slow,
partly due to the absence of quantitative information on baselines and impacts
(particularly financial data). This restricts the ability to assess risks, develop relevant
options and implement risk management action. On the Isle of Man there are also issues
with the availability of baseline quantitative information (see Technical Report 10
Hydrological Modelling), for example, with regard to existing surface water flood risks.
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One of the key objectives for the Isle of Man Adaptation Policy Framework should include a
focus on providing a quantitative analysis of the risks and exposures, to better enable
effective decision making to be undertaken.

Typical actions might include:

 accept impacts and bear some loss,
 spread/share impacts,
 avoid negative impacts,
 exploit opportunities.

Generic and sector specific adaptation actions for the Isle of Man

Adaptation actions for each of the sectors considered in the Scoping Study are provided in
Techncial Paper 12 (Adaptation policy framework). Each sector has its own matrix
indentifying adaptation actions under the two broad headings: of building adaptive
capacity (BAC) and delivering adaptation action (DAA).

In addition to the sector based matrices, a number of more generic activities have been
identified in the following tables (Table 8 generic building adaptive capacity actions and
Table 9 generic delivering adaptation actions). These are intended to provide examples of
activities that relate to the Island as a whole, rather than individual sectors.



34

Table 8: Generic building adaptive capacity

Building adaptive capacity

Type Generic activity Specific examples for the Isle of Man

Research
 Sector specific scoping

studies
 Qualitative and

quantitative risk
assessments

 Sector based scoping study reviews taking into account changes in climate
science, government policy initiatives, soci -economic and natural resource
changes.

 Quantitative risk assessments in the above areas, with full life cycle financial
appraisals

 Review Isle of Man Climate Change Study every 5 years .

Data collection and
monitoring

 Monitoring specific
impact indicators

 Asset management
baseline condition
surveys

 Monitoring impact of
regulations, standards,
codes, policies,
programmes etc.

 Develop impact indicators for the Isle of Man based on UKCIP risk assessment
process

 Undertake asset condition surveys for all major infrastructure systems
 Re-assess climate scenarios for the Isle of Man every 5 years
 Develop ‘at-risk’ GIS mapping for the Isle of Man
 Active monitoring of regulations, standards etc. to assess progress towards

adaptation

Developing regulations,
standards, codes,
policies, programmes etc  National, regional and

local level regulations etc.
 Enforcement
 Resources

 Review all policies, programmes and actions – develop ‘fit for purpose’ test
and assess

 Develop specific land-use policies
 Ensure all policies etc. are climate proof – challenge non-compliance
 Monitor compliance
 Develop performance measures
 Challenge assumptions used in decision making – historic ‘climate’ data is no

longer an indicator of the future

Developing organisations  Training and staff
development
programmes

 Establish an Isle of Man Climate Change Partnership operating at Government
level and with wider stakeholder networks

 Government Partnership members to develop and implement internal
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Building adaptive capacity

Type Generic activity Specific examples for the Isle of Man

 Senior management buy-
in

 Political buy-in
 Climate change

champions
 Make the business case
 Capacity building

programmes

training programmes
 Members to set internal performance measures for all staff
 Members to individually report on their performance (producing an

Operational and Financial Review)
 Develop risk assessment and management skills

Awareness raising  Education and training
 Capacity building

programmes
 Conferences, events and

publications

 Develop Isle of Man specific education packages prepared for all schools
 Lead by example – leadership creates awareness
 Develop an Isle of Man climate web site

Working in partnerships  Work in sectoral
partnerships

 Linked projects
 Work in locality based

partnerships

 Develop international partnerships – share experiences
 Review public procurement policies and supply-chains within sector groups
 Develop a ‘Chief Executives’ group for major Isle of Man businesses
 Develop a map of all organisations, networks, partnerships operating in the

Isle of Man – identify overlaps, common interests, gaps
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Table 9: Generic delivering adaptation action

Delivering adaptation action

Type Generic activity Specific examples for the Isle of Man

Accept impacts
and bear (some)
loss

 Accept that change is
inevitable – the future
is different from the
past

 Understand impacts on
natural resources

 Informed decisions to
‘do-nothing’ may be
correct

 Review biodiversity and conservation policies on the Island
 Review landscape planting policies – are they ‘fit for purpose’
 Chief Executive’s Group to work with insurance and finance sectors to develop risk-

sharing packages specific to the Isle of Man.

Spread/share
impacts

 Use insurance and
other financial
products to cover/off-
set risks

 Diversify business
activities, locations,
markets

 Business/organisational
contingency planning

 Develop individual (and co-ordinated) contingency plans for all Government
departments and essential services.

 Procurement and supply-chains assessed – establish security of supply for goods and
services (including energy)

 Actively encourage businesses on the Island look at climate risk exposures – action for
Chief Executive’s Group

Avoid negative
impacts

 Technical and/or
structural change

 Geographical change
 Behavioural or activity

change

 All Government departments and agencies/organisations funded by Government to
review their strategic and project level risk assessment procedures

 Project design standards checked for ‘climate-proofing’.
 EIA studies to assess impact of the ‘environment on the project’ throughout its projected

life

Exploit
opportunities

 Exploit new markets
 Develop new products

and services

 Develop an innovation culture on the Isle of Man.
 Review the position of the Isle of Man in the global economy compared with other at risk

offshore financial centres.
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Developing checklists

The Isle of Man Government might wish to consider, as part of its decision-making and risk
assessment procedures, to require the completion of the BAC and DAA tables for all
strategies, policies, action plans and project appraisals (including financial appraisals,
business plans, cost/benefit analysis, environmental impact assessments, sustainability
appraisals etc.).

Tables 8 and 9 can also be used as a checklist to assess the actions being taken by any
strategy or project etc., to build adaptive capacity or deliver adaptive action. The first two
columns headed ‘type’ and ‘generic activity’ should be retained together will all the entries.
Relevant actions proposed under the strategy or project should then be entered into the
third column.

Comparing completed tables across the range of Government activities will provide an
overview of the actions being taken and assist with identifying gaps. These can then form
part of an annual progress review for the Island.

It is recommended that the Isle of Man Government, government agencies, utilities
together with those organisations providing essential services, should consider the
development of an Adaptation Policy Framework as a logical next step for their own
business planning procedures.

This approach has a number of advantages:

 Places the emphasis on risks and opportunities where action needs to be taken in
the short, medium and longer-term

 Provides a framework for all stakeholders to develop their own responses to the
risks they face.

 It is also useful when determining roles and responsibilities for key organisations.
 Draws together adaptation planning efforts, identifies actions, delivery, roles and

responsibilities across government and the public and private sectors.
 Assists with the development of co-coordinated and coherent cross-departmental

activities and with actions involving other stakeholders, ensuring joint objectives
are agreed.

 Provides a firm foundation for future target setting and performance measurement.
 Assists in providing a focus on quantitative analysis of the risks and exposures, to

better enable effective decision making to be undertaken.
 Can be adapted to provide a checklist to assess the actions being taken by any

strategy or project etc., to build adaptive capacity or deliver adaptive action
 Comparing completed BAC/DAA tables across the range of Government activities

will provide an overview of the actions being taken and assist with identifying gaps.
 Completed BAC/DAA matrices can form part of an annual progress review for the

Island.
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