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Statement of use 
This report presents the research completed as part of the UK Climate Change Risk 
Assessment (CCRA) for a selected group of risks in the Biodiversity and Ecosystem 
Services sector. Whilst some broader context is provided, it is not intended to be a 
definitive or comprehensive analysis of the sector. 

Before reading this report it is important to understand the process of evidence 
gathering for the CCRA. 

The CCRA methodology is novel in that it has compared over 100 risks (prioritised from 
an initial list of over 700) from a number of disparate sectors based on the magnitude 
of the consequences and confidence in the evidence base.  A key strength of the 
analysis is the use of a consistent method and set of climate projections to look at 
current and future threats and opportunities. 

The CCRA methodology has been developed through a number of stages involving 
expert peer review.  The approach developed is a tractable, repeatable methodology 
that is not dependent on changes in long term plans between the 5 year cycles of the 
CCRA.   

The results, with the exception of population growth where this is relevant, do not 
include societal change in assessing future risks, either from non-climate related 
change, for example economic growth, or developments in new technologies; or 
future responses to climate risks such as future Government policies or private 
adaptation investment plans. 

Excluding these factors from the analysis provides a more robust óbaselineô against 
which the effects of different plans and policies can be more easily assessed.  
However, when utilising the outputs of the CCRA, it is essential to consider that 
Government and key organisations are already taking action in many areas to minimise 
climate change risks and these interventions need to be considered when assessing 
where further action may be best directed or needed. 

Initially, eleven ósectorsô were chosen from which to gather evidence: Agriculture; 
Biodiversity & Ecosystem Services; Built Environment; Business, Industry & Services; 
Energy; Forestry; Floods & Coastal Erosion; Health; Marine & Fisheries; Transport; and 
Water. 

A review was undertaken to identify the range of climate risks within each sector. The 
review was followed by a selection process that included sector workshops to identify 
the most important risks (threats or opportunities) within the sector. Approximately 
10% of the total number of risks across all sectors was selected for more detailed 
consideration and analysis.   

The risk assessment used UKCP09 climate projections to assess future changes to 
sector risks. Impacts were normally analysed using single climate variables, for 
example temperature.  

A final Evidence Report draws together information from the 11 sectors (as well as 
other evidence streams) to provide an overview of risk from climate change to the UK.  

Neither this report nor the Evidence Report aims to provide an in depth, quantitative 
analysis of risk within any particular ósectorô. Where detailed analysis is presented 
using large national or regional datasets, the objective is solely to build a consistent 
picture of risk for the UK and allow for some comparison between disparate risks and 
regional/national differences. 
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This is a UK risk assessment with some national and regional comparisons. The results 
presented here should not be used by the reader for re-analysis or interpretation at a 
local or site-specific scale.   

In addition, as most impacts were analysed using single climate variables, the analysis 
may be over-simplified in cases where the consequence of climate change is caused 
by more than one climate variable (for example, higher summer temperatures 
combined with reduced summer precipitation). 

 

 

 

 



 

 Biodiversity Sector Report vii 

Executive summary 

Key findings 

 Many aspects of biodiversity are vulnerable to climate change but this is 
particularly evident in the coastal zone, uplands and wetlands which are 
generally high-value areas that are particularly sensitive to change. 

 Direct effects of climate change are already apparent and would be further 
exacerbated by increased water stress, changes in species óclimate spaceô, 
the timing of natural seasonal events, migration patterns and sea level rise. 

 Indirect effects are expected to further compound direct effects including 
increases in invasive non-native species, impacts on soil and water quality, 
and increases in wildfire risk.  

 Indirect effects from actions in other sectors, such as climate mitigation 
strategies, have the potential if poorly implemented to endanger biodiversity 
or if properly implemented to enhance biodiversity. 

 Ecosystemsô processes can naturally adapt to change but anthropogenic 
pressures (habitat fragmentation, land use change, pollution, water 
abstraction and fixed flood or erosion defences), are currently acting to 
restrict this adaptation.  

 The complexity of ecosystems means it is difficult to project future risks with 
certainty. The evidence suggests that further changes seem inevitable, but 
rates of change are less certain. If the natural resilience of ecosystems is 
degraded and the rate of change is high, an abrupt step change in 
ecosystem processes can occur. Integrated responses across sectors are 
therefore required to enhance the resilience and adaptive capacity of the 
óecosystem servicesô that sustain human wellbeing. 

 

Overall  

Why the risks were chosen 

Biodiversity is crucial to human wellbeing and sustainable development.  
Biodiversity and ecosystems have large cultural value for recreation, tourism, 
education and as inspiration for the arts and religion. Biodiversity loss can have 
negative effects on our health and material wealth. Our food and energy 
security strongly depend on biodiversity and so does our vulnerability to 
natural hazards such as fires and flooding.  Biodiversity also regulates and 
maintains the quality of soil, air and water. 

Changes in soil moisture deficits and drying (BD11). 

Most UK habitats and species are adapted to a temperate wet climate with water 
availability only a problem in extreme dry years. They are therefore sensitive to a 
change in climate towards a state where present-day óextremeô dry conditions become 
the norm. Some habitats and species are particularly sensitive to even small changes 
in moisture. This can lead to loss of ecosystem function and key services provided by 
wetlands and other habitats which could impact upon provisioning, regulating and 
                                                      
1
 ñBDò numbers are unique identifiers that identify each risk and are not related to the relative 

importance of the impacts. 
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cultural ecosystem services (food provision, water supply, water quality and landscape 
amenity). 

Coastal evolution, extreme flooding events or coastline reconfiguration (BD2 and 
BD7). 

Coasts are dynamic environments with habitats occupying particular zones relative to 
salinity levels, sediments, and hydrodynamic forces. These habitats have high 
biodiversity value because of the range of priority species that they support, particularly 
overwintering birds. Changes in sea level therefore lead to shifts in habitat extent and 
the niche space for species. This can provide both risks and opportunities for habitat 
change, depending on whether each habitat can migrate to a new position or has 
capacity to withstand increased erosion and inundation.  

The position of any coast defence structures can restrict the movement of intertidal 
habitats on the seaward side (óócoastal squeezeò) but they can also protect habitats on 
the landward side. Some habitats, notably saltmarsh and dunes, have an important role 
in coastal defence and therefore can provide protection to humans from rising sea 
levels and extreme water levels. Impacts for habitats and species become particularly 
pronounced when change occurs in a short time period over a large area. Such change 
can be induced by extreme events caused by storm surges and breaches of low-lying 
coasts and their hinterland. They can also be the consequence of a deliberate decision 
to realign the coast by moving coastal defences inland. 

Increased risk from invasive non-native species, pests and diseases (BD3 and 
BD4). 

Biodiversity is vulnerable to the spread of organisms that damage natural ecosystems. 
Of particular concern is the threat from invasive non-native species introduced by 
human agency (deliberate or accidental), which can overwhelm native species and 
habitats, and potentially disrupt key ecosystem functions. Milder winters could increase 
the survival rates and spread of these nuisance organisms. Complex interactions and 
pathways may also develop due to the ónaturalô spread of species in response to the 
changing climate.  The presence of a wide diversity of species in ecosystems may 
have an important role in regulating the spread of pests and diseases.  

Species unable to track changing climate space (BD5). 

Speciesô distributions are typically associated with an array of climate parameters that 
define a notional óclimate spaceô.  A changing climate implies that this climate space 
could be shifted geographically, or may contract or expand.  Many species would then 
shift their range towards the new climate space if it defines the most favourable 
ecological conditions for that species to maintain a viable population. However, if 
species cannot track their changing climate space due to limits on dispersal or habitat 
availability then their populations are vulnerable, possibly to the point of extinction.  
These changes have the potential to cause disaggregation of ecological communities 
with consequent impacts upon ecosystem functioning and services.  

Impacts of climate mitigation schemes (BD6).  

Actions to reduce greenhouse gas emissions, such as via renewable energy schemes, 
are fundamental to a healthy future planet. As a result of ambitious targets, large-scale 
expansion of these schemes is occurring, especially through wind energy and 
bioenergy. However, if these schemes are not properly planned to account for current 
and future change in the natural environment, then they could cause damage to 
biodiversity. Conversely, well-planned schemes could increase opportunities for 
biodiversity. 
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Changes in soil organic carbon (BD8).  

The organic content of soils is a key regulator of plant nutrient cycling and water 
availability. Changes in the relative rates of biomass production and decomposition due 
to climate change (temperature, precipitation and CO2 levels) can therefore impact on 
above- and below-ground biota and ecosystem functioning. These changes can also 
lead to modification of the carbon stocks held by the soil, manifest as either increased 
CO2 emissions or sequestration, with major implications for climate change policy. 

Changes in migration patterns (BD9).  

Many animals, particularly birds, migrate to seek favourable habitat and a reliable food 
supply during the annual cycle of seasons. A change in climate can therefore have 
many implications for these migration patterns, either at the source or destination site, 
or on the actual migration route. For some species this may provide new opportunities 
whereas for others it might introduce new risks to the viability of the species. The UK 
has particular international obligations for its populations of overwintering migratory 
birds in coastal areas. 

Increased water temperature and changes in stratification (BD10).  

Many aquatic species have life cycles that are based upon particular thermal 
requirements and are, therefore, sensitive to changes in water temperatures. 
Temperature changes may also change the thermal or salinity stratification of water 
bodies, such that the mixing between surface and subsurface water layers is altered, 
affecting the supply of oxygen and nutrients. Aquatic ecosystems feature intricate food 
webs therefore changes in individual species can modify the structure and functioning 
of the whole system. Aquatic and wetland ecosystems provide a key service to humans 
by regulating water quality and flow levels. 

Generalist species benefiting at the expense of specialists (BD11).  

A changing environment can modify ecological niches, meaning species will need to 
adapt to change. This typically means that those species that have less specific habitat 
preferences have advantages over those that have developed specialist requirements. 
As a consequence, change could lead to more ógeneralistô species benefiting at the 
expense of óspecialistô species, with a reduction in biological diversity. Environmental 
change could be a product of changing climate or land use, or both. Impacts on 
ecosystem structure could also be as a consequence of invasive generalist species 
(BD3). Changes in ecosystem structure from species loss could disrupt the delivery of 
key services such as pollination.  

Increased risk of wildfire (BD12).  

An increased prevalence of hotter, drier conditions as indicated by increased soil 
moisture deficits (BD1) also implies a greater risk of fire.  Some ecosystems, such as 
woodlands, semi-natural grasslands, heathlands, and those on peat soils (e.g. bogs) 
are particularly sensitive to fire. Therefore an increased prevalence of large fires on 
these important habitats could lead to significant loss of biodiversity and ecosystem 
function for example carbon sequestration in woodlands and peatlands. 

Impacts on water quality (BD13). 

Pollution of water bodies occurs through runoff of fertiliser from agricultural land, influx 
of human wastes, and deposition from the atmosphere. The impact of these pollutants 
depends also on the temperature and quantity of water for dilution, but is already a 
major source of damage to aquatic habitats. 
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Impacts on water quantity: low flows, societal demand, drought (BD14-16).   

During low flow periods, reduced oxygen is available for biodiversity and effluent from 
sewage and other sources can become more concentrated. These can cause 
ecological stress but if the event is temporary and adequate flows return, then 
eventually the ecosystem may recover. However, levels of water demand and 
abstraction rates are increasing in many catchments which will act in combination with 
any direct impact on changes in water supply from climate change to modify flow 
regimes. Recovery of the ecosystem may therefore be further jeopardised, particularly 
during extended drought periods. 

Other risks to terrestrial and freshwater habitats 

A series of other risks were also evaluated during the assessment process but not in 
detail, including:  

 change in species interactions due to differing growth and survival rates, 
with the potential to alter the food web. 

 asynchronous timing of annual life cycle events between species, such as 
between predators and prey species or plant growth (óphenological 
mismatchô). 

 impacts of agricultural land use intensification  or land abandonment, 
particularly in marginal areas that have habitats sustained by a limited 
amount of human disturbance. 

 modification to soil nutrient availability and cycling, through enhanced 
biomass production and decomposition. 

 an increase in flood defence structures and consequent further isolation of 
rivers from floodplain and wetland habitats. 

Marine Biodiversity 

Marine ecosystems are already experiencing major change. A synthesis is also 
provided of key risks that have the potential to induce major consequences to the 
marine environment including: harmful algal blooms, ocean acidification, species range 
shifts, invasive non-native species, disease hosts and pathogens. 

 

Current pressures and vulnerability 

 Climate is a key factor influencing the distribution of ecosystems, habitats 
and species. Therefore many aspects of biodiversity are sensitive to 
change, and adaptation to this change is a natural process that has 
occurred for millions of years.  

 Biodiversity is sensitive to anthropogenic climate change because it is 
already under pressure from a range of other stresses and as the rate of 
climate change increases it is happening at a level that exceeds the usual 
adaptive responses.  Other pressures include land-use change and 
pollution, and reflect a trend over recent decades for increased 
intensification of land use, particularly in agriculture. This has tended to 
result in large areas of land optimised for crop or livestock production but 
with limited biodiversity and simplified ecosystems.  Areas of good quality 
habitat that do remain, such as in protected sites, have been left as 
fragments that are often too small or lack the coherence to functionally 
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adapt to change. The larger areas of habitat that remain are mainly in the 
uplands but these are also under pressure from atmospheric pollution. 

 An additional pressure is the presence of man-made fixed defences on 
coastal and river floodplains, and zones of erosion. These separate active 
and non-active areas of the coast or fluvial zone and impose a static 
structure on dynamically responsive landforms and habitats. This acts to 
the detriment of many habitats, resulting in both coastal ósqueezeô of 
intertidal habitats, and the detachment of wetlands from the river or sea. 

 These additional co-stressors and their consequences for reduced 
resilience mean that current vulnerability to change is generally óhighô. It 
has been exacerbated because the natural capacity to adapt to change has 
been severely hindered by human activities, particularly habitat degradation 
and fragmentation. This also means that it is difficult for species to track 
their changing óclimate spaceô; recombination of different species may 
occur, thus changing communities and ecosystems. By reducing the ability 
of ecosystems to respond to change, there is an increased likelihood of 
non-linear step changes that can cause both a major decline in biodiversity 
but also a reduction in the delivery of key ecosystem services that support 
human well-being. 

 Current policy on biodiversity is strongly influenced by the requirements of 
the EU Habitats Directive and Birds Directives that aim to protect species 
and habitats through the ecological site network (Natura 2000), and other 
site designations (e.g. SSSI, Ramsar). The Habitats Directive does provide 
scope to modify the site network to maintain favourable conservation status 
for priority habitats and species. However, the implementation of the 
Directive has to-date tended to follow a static rather than a dynamic 
approach, which acts to increase current vulnerability. Positive examples 
do exist: for example, notification of parts of the Humber estuary SSSI 
includes 50years of projected future coastal change. 

 Ecosystem services are not explicitly covered by current policy (but 
recognised by emerging frameworks in the UK and devolved countries). In 
addition, some policies in other sectors (e.g. the Water Framework 
Directive) include measures that recognise the key role of biodiversity and 
the natural environment in maintaining water quality and resources for 
humans. These measures may also need to be further refined with regard 
to the additional pressures from climate change. For other sectors, the role 
of ecosystem services is less well recognised (e.g. agriculture) which 
means that these services can be vulnerable to both autonomous 
(unplanned) adaptation and inadvertently through planned adaptation 
responses that have only a narrow sectoral focus. Vulnerability may also be 
increased through climate mitigation policies that do not consider the 
effects of future climate change on the local landscape. 

 Ecosystems typically contain a multitude of complex interactions and 
natural responses to climate change which, combined with the human 
influences, makes prediction of change extremely difficult. Habitats and 
species can exhibit rather different responses depending on their local 
context and antecedent conditions. This complexity can increase 
vulnerability because although good monitoring data is available from some 
sites, there has been limited systematic collation and analysis of data on a 
large scale as is required to understand the relative influences of different 
factors.  
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 Vulnerability is generally greatest for uplands, coasts and wetlands. 
Habitats and species at either the southern end or lower altitudinal limit of 
their climate range are particularly vulnerable in the UK as they will have 
nowhere to retreat to as the climate changes. The inherent vulnerability of a 
species or habitat is a key component in an assessment of the potential 
impacts of climate or other change.  The national nature conservation 
agencies of the UK are currently developing procedures for assessing this 
vulnerability (see Appendix 4: example for Countryside Council of Wales). 

 

Risk assessment 

Increased soil moisture deficits and drying (BD1). 

The current risk is primarily manifest during dry years but the projected future trend to 
drier summers would increase the exposure to harmful events. In addition to the loss of 
priority habitats and species that need wetter conditions, this is likely to lead to 
consequences for ecosystem services. Analysis of this risk has highlighted two 
exemplar priority habitats, beech woodland and blanket bog, from lowland and upland 
environments respectively, but a wide range of habitats are vulnerable, including 
grassland, heathland, wetlands and coastal habitats. Key services provided by these 
habitats include the regulation of water quantity and quality, storage of carbon, and 
landscape amenity.  Increased summer drying would have impacts on invertebrates, 
such as worms and crane flies, which are a key component of ecosystem food webs. 
Variations in local conditions will determine the actual change in risk based upon 
factors such as soils and topography. Land management (e.g. drainage systems) will 
also combine with climate change to exacerbate or alleviate changes in soil moisture 
levels. 

Coastal evolution, extreme flooding events or coastline reconfiguration (BD2 and 
BD7). 

Rising sea levels mean that ócoastal squeezeô of intertidal habitats on the seaward side 
of defences is currently a problem, particularly in East and South England. This is 
highly likely to be further exacerbated by an accelerated rate of sea level rise. The 
consequence would be a major loss of intertidal habitat unless sea defences are 
shifted to allow the habitat to ómigrateô inland. If sediment supply is available, saltmarsh 
habitats have the potential to maintain their elevation with sea level rise and provide 
additional natural coastal protection from inundation. On the landward side of the sea 
defences, freshwater and other habitats may be lost in some locations if the defence 
line is realigned. Hence, coastal evolution is projected to produce both habitat gains 
and losses in all circumstances, with major implications for the rich variety of species 
they support. 

Extreme events are by definition, low frequency and high magnitude risks. When they 
do occur (e.g. the storm surge of 1953) they can cause major damage to both the 
human and natural environment.  Extreme high water levels from rising sea levels 
combined with storm surge and large waves could lead to an increased risk of a breach 
in low-lying areas of the coast and reorganisation of coastal ecosystems. This risk is 
particularly apparent in East and South England, although other areas of the UK have 
also been identified as risk zones. It also possible that society in the future will decide 
that investment in sea defences for some sections of the coast is unsustainable and 
over time a large-scale realignment of the coast could occur which would have 
implications for the habitats and species in that area. 
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Increased risk from pests, diseases and invasive non-native species (BD3 and 
BD4). 

Pests and diseases such as Parrotôs-feather, Phytothphora ramorum and 
Chytridiomycosis currently present a severe risk to some priority habitats and species, 
particularly in aquatic ecosystems. As low winter temperatures currently act as a 
climatic control on many pests and diseases, future projections of milder winters 
suggest that the risk from pests and diseases would therefore increase, and be 
particularly apparent in the spread of new invasive non-native species during milder 
temperatures in winter. A trend towards wetter winters would also increase problems 
from fungi and related organisms such as Phytothphora that thrive on high moisture 
levels.  However, each pest and disease has its own characteristics that preclude 
generalisations, with the spread of diseases also determined by the population 
dynamics of the host organism. It is therefore important that climate change is factored 
into risk assessments for each organism. Pests and diseases do not only affect the 
natural environment but can be transferred to and from agriculture and forestry, 
particularly where natural controls are limited as with invasive non-native species. 
There is some evidence that the complexity of natural ecosystems can regulate the 
spread of pests and diseases, possibly by increasing the number of species 
interactions that the organisms must overcome. Climate change may also challenge 
our current concept of óinvasive non-nativesô (i.e. those introduced by human agency as 
defined by the Convention on Biological Diversity) by inducing complex pathways that 
combine human agency with natural spread mediated by climate. 

Species unable to track changing climate space (BD5). 

There is already evidence that the óclimate spaceô of many species has been modified 
by climatic warming. In some cases, particular species have been unable to adapt to 
this change, primarily due to habitat loss and fragmentation. The greater magnitude of 
projected future climate change suggests that many species will have to adapt to 
survive by tracking a general northerly movement of their climate space. In upland 
areas, the diverse topography means that the same effects would also be apparent 
with altitude. For some species, namely those at the southerly limit of their range in the 
UK, or montane species at their altitudinal limit, this may not be possible as they have 
nowhere to retreat to as the climate changes.  For other species, habitat fragmentation 
due to land use pressures may hinder their potential to disperse to new sites. This can 
be addressed through planned adaptation measures that improve the size and 
connectivity of sites within the ecological site network, and measures to reduce the 
other pressures on species in the wider countryside and to improve general landscape 
ópermeabilityô to species movement.  General measures to improve speciesô resilience 
in situ include enhancing habitat diversity and local microclimatic variation, and 
improving population abundance of vulnerable species. In some cases, assisted 
translocation to new sites may be required for the viability of some priority species.  
The changing climate within the UK may also provide an opportunity for new species, 
and if these are recognised as good for biodiversity objectives then designated site 
management objectives may need to be modified in order to accommodate them.   

Impacts of climate mitigation schemes (BD6).  

Climate mitigation schemes in the UK, such as an expansion of renewable energy 
sources, are a recent policy development and therefore the evidence base for their 
impacts on biodiversity remains limited. However, it is clear that some habitats and 
species are sensitive to particular schemes. There are ambitious future plans to meet 
GHG emissions targets for 2020 and 2050. The future risk is not possible to identify 
with certainty as it depends on many factors including the actual type of scheme and its 
spatial distribution in the landscape. However, the impacts of some of the larger-scale 
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schemes such as for bioenergy, tidal barrages, wind power and hydro-power could 
have both positive and negative implications. Environmental impact assessments for 
these schemes need to factor in both present and future change in biodiversity 
otherwise they could hinder adaptation. The development of new schemes and 
technology in suitable locations could also be maximised to enhance benefits for 
biodiversity and the wider landscape. 

Changes in soil organic carbon (BD8).  

Recent measurements of changes in soil organic carbon (SOC) suggest that climate 
change has had a rather less significant impact than land use change. However, the 
complexity of interactions involved in the cycling of SOC mean that the risk factors are 
poorly understood. The much larger changes in climate projected for the future 
(including increased CO2 concentrations) suggests that these interactions will be 
further modified. It is not currently possible to state with certainty whether this will result 
in an increased carbon store or sink in the UK but it seems likely that the pattern will be 
geographically and temporally variable and related to soil moisture deficits (BD1). In 
addition to the implications for GHG emissions, changes in soil organic matter has 
implications for soil biota. This in turn is likely to impact on all plants and animals that 
rely on these biota, on ecosystem functioning (e.g. nutrient cycling), and on ecosystem 
services such as water retention. 

Changes in migration patterns (BD9). 

There is abundant observational evidence of present-day changes in migration 
patterns, particularly with bird species, including both long-distance and short-distance 
migrants. Arrival and departure dates are often celebrated in folklore and culture as 
symbols of the changing seasons, particularly the advent of spring, and provide an 
important link between the natural and human landscape. In some cases, the changes 
in migration patterns are a signal of behavioural change as the species adapts to 
changing habitat and food availability during the seasons. It is very likely that these 
patterns will change increasingly in the future, particularly due to increases in seasonal 
temperatures. However, it is very difficult to predict these changing patterns as they 
depend on climate change (and other factors) at both the source and destination site, 
and along the migration route. 

Changes in migration patterns have important implications for the designated site 
network, particularly with regard to the distribution of overwintering birds on the coast 
which the UK has international obligations to protect. The site network may therefore 
need to be modified or expand, as population distributions change. In addition, if 
migrants arrive earlier in the year, the local habitat may become less able to support 
the population, for example if plants and invertebrates that provide food have not 
synchronously advanced their life cycle at the same rate as the arriving migrants.  
Evidence for this mismatch in the timing of seasonal events (phenology) between 
species remains limited at present, and is perhaps compensated by other factors, but is 
potentially a severe risk with the large changes projected for the future. 

Increased water temperature and changes in stratification (BD10).  

An increase in water temperatures has been recorded at many sites across the UK but 
ecological consequences remain uncertain because of the complexity of aquatic 
ecosystems and confounding factors such as water pollution. Nevertheless, there is 
good evidence of changes in fish and invertebrate populations, and relative abundance 
of phytoplankton, linked to changes in temperature. These are manifest through 
changes in food supply, fish growth, and invertebrate life cycles.  Future projections 
indicate increased impacts, and that they may be further compounded in lakes by 
changes in nutrients and oxygen from increased thermal stratification. The 
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consequences will depend on the interaction of these factors with other influences such 
as the level of pollution and the presence of invasive non-native species (BD3).  

Generalist species benefiting at the expense of specialists (BD11). 

The current evidence base from some well-recorded species (e.g. birds, butterflies) 
suggests that this impact is already occurring but that land use change and habitat 
fragmentation is the dominant factor. Implications for the wider functioning of the 
ecosystem remain uncertain. Future risks will depend on the rate and magnitude of 
climate change in combination with land use. If the current state of habitat 
fragmentation is not reversed, the loss of niche space may mean that many specialist 
species will become extinct, particularly if the rate of climate change becomes more 
pronounced. The key planned adaptation measure required to address this risk is to 
make the landscape more diverse to ensure that a wide variety of habitats are available 
and to encourage dispersal by specialist species (whilst also developing measures to 
counter the spread of invasive non-native or pest species ï BD3/4).  This risk may 
ultimately affect species that provide important ecosystem services to humans, such as 
pollinators that benefit agriculture and silviculture. 

Increased risk of wildfire (BD12). 

At present, fire risk is particularly apparent during hot dry years or unusually dry 
seasons. At these times a large-scale fire can cause severe damage to woodlands, 
heathland, or grassland habitats and the species they support. The risk can also 
spread to or from land use activities such as agriculture, forestry and grouse moor 
management. An increased prevalence of these hot dry conditions as suggested by 
projections based upon UKCP09 data is implied to increase the background risk 
factors. This has important implications not just for biodiversity but also for these other 
sectors and emphasises the requirement for integrated land use and emergency 
planning to develop risk reduction strategies that take full account of important 
ecosystem services. Further work is required to ascertain the full extent of this risk. 

Impacts on water quality (BD13). 

Impacts of climate change will depend on the magnitude of pollution combined with 
changes in temperature and quantity of water for dilution. These may be further 
compounded by increased runoff during intense rainfall events. One particularly severe 
consequence is likely to be an increase in harmful algal blooms. Impacts are likely to 
extend from aquatic ecosystems to key services such as water purification and 
fisheries. 

Impacts on water quantity (BD14-16). 

A change in rainfall patterns, particularly a trend to warmer drier summers, is likely to 
result in lower river flows. This seems also likely to be accompanied by continuing 
increases in demand for water. Reduction in flow levels combined with higher 
temperatures would decrease oxygen supplies available for aquatic habitats. It would 
also likely to be accompanied by less dilution of harmful pollutants. These impacts 
would be particularly exacerbated during drought events when the risk of irreversible 
ecological change would be much higher. The consequences for fisheries, amenity 
value of wetlands, and the supply of clean water, will depend not just on climate 
change but on the implementation of appropriate regulatory limits to abstraction. 

Marine biodiversity 

Harmful algal blooms. As with terrestrial freshwater habitats, pollution combined with 
high temperatures increases the risk of harmful algal blooms due to the high nutrient 
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status. This can deoxygenate the water and produce harmful toxins to both humans 
and biodiversity, with knock-on effects for fisheries and tourism. This risk is expected to 
increase due to future temperature rises. 

Ocean acidification. Higher dissolved CO2 concentrations in seawater are leading to 
an acidification of the marine environment which will be further exacerbated as CO2 

levels continue to increase in the future. This has particular consequences for shellfish 
and corals because it retards the process of shell production from calcium carbonate. 
In addition, they are likely to be many secondary impacts across marine ecosystems 
related to growth and life cycles but as yet these consequences remain to be fully 
understood. 

Species range shifts. A continued rise in sea temperatures may cause many species 
to shift their geographic range in order to maintain a similar relationship with their 
environment. These impacts are already apparent and are having important 
consequences for species interactions, in combination with other pressures such as 
acidification and overfishing. 

Invasive non-native species. As defined by the Convention on Biological Diversity, 
these harmful species are introduced by human agency and are often without natural 
predators in their new environment. A change to a warmer climate is likely to lead to an 
increased prevalence and persistence of invasive non-native species. In addition to the 
severe detrimental impacts on native species and ecosystems, this also implies 
important economic and social consequences.  

Disease hosts and pathogens. Modifications to species range and changes in 
species interactions due to climate change also increase the risk from pathogens. 
Diseases therefore have greater potential to move to new hosts and produce new 
outbreaks in previously-unaffected areas. 

Priority habitats and species. In addition to impacts on areas of high biodiversity 
value in the coastal zone, changes in the marine environment are highly likely to impact 
other priority habitats and species. In the subtidal region, eelgrass beds may be 
affected by increased temperature and any potential increase in storminess and 
erosion. The growth rate of corals and other reef organisms would be particularly 
affected by changing CO2 concentrations through ocean acidification. 

 

Emerging challenges 

Biodiversity and ecosystem services are clearly sensitive to change. The key challenge 
for this sector is dealing with the complexity of the natural environment and ensuring 
that these issues are effectively incorporated within other sectors. Risks are usually 
interconnected and there are key interdependencies with other sectors. 

The evidence base for natural responses to climate change is sometimes contradictory 
because of this complexity, and the presence of other drivers, notably land use change. 
The importance of natural (autonomous) adaptation in this sector means that the 
development of risk metrics through response functions, as employed throughout the 
CCRA, is a less robust method to assess future risks, although still constructive. In 
addition many cause-effect relationships are non-linear and have important thresholds 
beyond which a step change can occur. Recently, the concept of ecosystem services 
has emerged as a potential framework through which to better understand systemic 
interdependencies between biodiversity and other sectors, but there are many gaps in 
our knowledge of these services. 

Change also presents a range of conservation challenges. What do we mean by 
ónativeô species? How do we make the ecological site network more dynamic and 
adaptable to change whilst still protecting priority species and habitats? How can we 
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better build resilience to undesirable change whilst accepting some change seems 
inevitable? In some cases, these challenge existing management practice. 

Institutional adaptive capacity/awareness in sector 

Awareness of climate change is typically high in this sector but institutional adaptive 
capacity is also defined by the need to co-ordinate with and influence actions in other 
sectors. This is particularly manifest through decision making in the wider countryside 
beyond the designated site network. This can act to reduce adaptive capacity because 
risks and opportunities from climate change are framed by different policy or 
institutional contexts in other sectors. As a consequence, establishing a consensus for 
intervention can be difficult. However, exemplars are available through partnership 
schemes that have demonstrated success. Even within the designated site network, 
adaptation options are sometimes constrained because the land is in private 
ownership.  

In addition, although there is recognition of dynamic ecological processes within 
legislation (e.g. EU Habitats Directive or for SSSIs) and in guidance for spatial 
planning, systematic use is not currently being made of planning procedures that could 
deliver this in practice. Furthermore, some of the moral and ethical issues relating to 
biodiversity conservation (e.g. translocation of species, definitions of ñinvasive 
speciesò) present weighty dilemmas and are the subject of ongoing debate. For all 
these reasons, adaptation action óon the groundô has sometimes been constrained 
within this sector. More broadly, development of an ecosystem approach to integrate 
the benefits from the natural environment within a cross-sectoral framework that 
explicitly identifies its economic and social value remains in its early stages, and is 
currently at the capacity-building stage.  

 

Interdependencies 

Key links to other CCRA risks/reports 

This sector has many interdependencies with other sectors. These include the 
following: 

 Floods and coastal erosion: the presence and fixed location of defence 
structures can constrain the capacity of ecosystems to adapt to change. 
The presence of some ecosystems such as wetlands and woodlands can 
help regulate water flows and reduce flood peaks therefore providing 
natural flood management both in fluvial and coastal environments. 

 Water: the regulation of water abstraction and protection of water quality 
are key controls that can maintain good ecological status of wetlands and 
water bodies, as recognised by current legislation. In return, the 
maintenance of a healthy ecosystem can help regulate water quality and 
buffer low and high lows. 

 Built environment: the presence of ógreenspaceô in urban environments 
can offer significant opportunities for biodiversity and help regulate the 
impacts of climatic change due to higher temperatures (e.g. heat stress) 
and heavier rainfall (e.g. pluvial flooding), particularly during extreme 
events. 

 Agriculture: increased intensification of production systems can reduce 
landscape and biological diversity and potentially degrade water quality. 
This can damage the natural benefits that are obtained from ecosystems 
such as pollination, soil nutrients, and control of pests and diseases. Agri-
environment schemes can be instrumental in delivering wider 
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environmental benefits. Reform of the Common Agricultural Policy is likely 
to be an important policy driver for changes in land use and land 
management. 

 Forestry: similarly to agriculture, increased emphasis on production 
systems can damage the natural environment with potential loss of 
ecosystem services such as pollination, soil nutrients, and control of pests 
and diseases. However, the forestry sector has implemented several 
initiatives in recent decades that have enhanced woodland ecosystems, 
including long-term planning for woodland habitat networks. The recently-
published UK Forestry Standard and its Climate Change Guidelines identify 
the importance of maintaining biodiversity benefits. With good planning and 
management, opportunities provided by the climate change mitigation 
agenda may provide for expansion of woodland habitats. 

 Health: many diseases affecting humans also have interactions with the 
natural environment; therefore risks may have a similar profile. óGreenô 
infrastructure and networks are increasingly recognised for their benefits to 
human well-being in addition to their value for biodiversity. 

 Energy: policy targets for climate mitigation measures and renewable 
energy schemes are likely to have an increasing land footprint, and these 
will interact with changes in the climate and natural ecosystems. Well-
planned schemes could have benefits for enhancing ecosystem resilience 
to climate change. 

 Marine and Fisheries: the coastal zone represents the key interface zone 
between terrestrial and marine processes, and between land use and 
marine policy. 

 Transport:  ecosystems can buffer transport infrastructure from flooding, 
erosion, and other hazards such as slope instability. However this 
infrastructure can often provide fixed barriers which hinder natural 
adaptation through species dispersal. 

 Business, Industry and Services: the natural heritage value of many 
landscapes in the UK is a key asset that boosts tourism and other 
businesses, particularly in National Parks and other areas of high 
landscape quality. 

In addition, some risks such as fire, pests and diseases, or the impacts of extreme 
events (e.g. floods or droughts) are likely to involve several sectors together. The 
following non-climate factors have been identified to have a major influence on future 
risks and opportunities for this sector: 

 Land use change, which in some cases may also be attributable to climate 
change hence causing indirect secondary effects on the natural 
environment. Changes in agri-environment schemes or forestry grants 
could also act as positive or negative incentives. 

 Pollution, especially of water bodies, from existing and new sources. 

 Invasive non-native species, introduced either deliberately or accidentally. 

 Attitudes to the natural environment and ecosystem services, including the 
ability to value non-market goods in economic assessments and to include 
irreversible change. 

 Governance and regulation: as most ecosystems already exist in a partly 
managed state, they require human intervention to adapt to change, but 



 

 Biodiversity Sector Report xix 

this requires governance at appropriate scales (especially landscape scale) 
rather than isolated piecemeal interventions at site level. 

Each of these factors is also likely to vary into the future due to changes in 
socioeconomic drivers such as technological, demographic and behavioural changes. 

 

About the analysis 

Data quality and modelling issues 

Significant uncertainties exist in the risk assessment for the sector. In some cases, due 
to the complexity of interactions and other confounding factors, even the current level 
of sensitivity to climate change remains to be established with reasonably high 
confidence. Furthermore, high quality data is often available only for specific sites and 
due to the high spatial variability of factors influencing biodiversity and ecosystem 
functions (e.g. climate, soils, land use), and inherent time lags in cause-effect 
relationships, extrapolating from these sites to the wider landscape can often only be 
indicative of the magnitude of future risks. For these reasons developing risk metrics 
based upon climate response functions is only a partial approach for this sector, and a 
broader contextualisation of risk is also required. Models of ecosystem dynamics and 
the consequences for ecosystem functions and services are at an early stage of 
development, although this is a very active area of research at present. 

What is certain and what is uncertain (better framing) 

We have reasonably good knowledge of the response of some species to current 
climate change but less on species interactions and of habitat change. At a higher level 
there are fundamental uncertainties in our knowledge of ecosystem responses and of 
changes in soil functions, both of which should be a major source of concern because 
of the vital services provided by ecosystems to human well-being. 

The natural sensitivity of many ecosystems to climate means that some form of change 
is inevitable. However, this will be further compounded by it acting in conjunction with 
other stressors such as land use change and pollution.  If ecosystems are not able to 
adapt to change because of constraints imposed by human use of the land then the 
evidence suggests significant loss of biodiversity. This may be also manifest in major or 
irreversible loss of ecosystem functioning, although our knowledge of these interlinked 
processes is rather incomplete. This will be particularly pronounced in environments 
where the rate of change is expected to be highest and other pressures are already 
pronounced, including coasts, the uplands and aquatic habitats. 

The complexity of ecosystems means it has not been practical to use simple climate 
response functions to the same degree as in other CCRA sectors because of inherently 
high spatial variability and the importance of dynamic natural (autonomous) adaptation. 
A naive implementation could mislead as to the magnitude of future risk. Where 
response functions have been used then they are best considered as indicators of 
current change rather than a universal metric, and it is quite possible that adaptive 
responses will change the future relationship. Nevertheless, there is enough evidence 
from high-quality empirical observation data, and from theory and modelling, to indicate 
the need to develop planned adaptation responses now that operate in tandem with 
natural adaptation.  The risk of irreversible change to biodiversity and ecosystem 
services is substantially increased if no further actions are implemented beyond the 
status quo. 
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Key term glossary 
The key terms are defined below. 

Adaptation (IPCC, 2007) 

 Autonomous adaptation ï Adaptation that does not constitute a 
conscious2  response to climatic stimuli but is triggered by ecological 
changes in natural systems and by market or welfare changes in human 
systems. Also referred to as spontaneous adaptation. 

 Planned adaptation ï Adaptation that is the result of a deliberate policy 
decision, based on an awareness that conditions have changed or are 
about to change and that action is required to return to, maintain, or 
achieve a desired state. 

Adaptive capacity -The ability of a system to design or implement effective adaptation 
strategies to adjust to information about potential climate change (including climate 
variability and extremes), to moderate potential damages, to take advantage of 
opportunities, or to cope with the consequences (modified from the IPCC to support 
project focus on management of future risks) (Ballard, 2009).  This sector report differs 
from the generic CCRA approach as herein adaptive capacity also includes, where it is 
present, the natural resilience of ecosystems to respond to climate change and 
maintain their key functions. 

Adaptation costs and benefits  

 The costs of planning, preparing for, facilitating, and implementing 
adaptation measures, including transition costs. 

 The avoided damage costs or the accrued benefits following the adoption 
and implementation of adaptation measures. 

BAP species/habits or priority species/habitats - The UK Biodiversity Action Plan 
(UK BAP), published in 1994 sets out a programme for conserving biodiversity in the 
UK. The UK BAP has published lists of species and habitats that are conservation 
priorities which are under threat because of their rarity and rate of decline.  A review of 
the UK BAP priority list in 2007 led to the identification of 1,150 species and 65 habitats 
that meet the BAP criteria at UK level (for more information, see 
http://www.naturalengland.org.uk/ourwork/conservation/biodiversity/protectandmanage/
prioritylist.aspx). 

Consequence - The end result or effect on society, the economy or environment 
caused by some event or action (e.g. economic losses, loss of life). Consequences 
may be beneficial or detrimental. This may be expressed descriptively and/or semi-
quantitatively (high, medium, low) or quantitatively (monetary value, number of people 
affected etc). 

Impact - An effect of climate change on the socio-bio-physical system (e.g. flooding, 
rails buckling). 

Response function - Defines how climate impacts or consequences vary with key 
climate variables; can be based on observations, sensitivity analysis, impacts 
modelling and/or expert elicitation.  

                                                      
2
 The inclusion of the word óconsciousô in this IPCC definition is a problem for the CCRA and we 

treat this as anticipated adaptation that is not part of a planned adaptation programme. It may 
include behavioural changes by people who are fully aware of climate change issues.   

http://www.naturalengland.org.uk/ourwork/conservation/biodiversity/protectandmanage/prioritylist.aspx
http://www.naturalengland.org.uk/ourwork/conservation/biodiversity/protectandmanage/prioritylist.aspx
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Risk - Combines the likelihood an event will occur with the magnitude of its outcome.  

Sensitivity - The degree to which a system is affected, either adversely or beneficially, 
by climate variability or change. 

Uncertainty - A characteristic of a system or decision where the probabilities that 
certain states or outcomes have occurred or may occur is not precisely known. 

Vulnerability - Climate vulnerability defines the extent to which a system is susceptible 
to, or unable to cope with, adverse effects of climate change including climate 
variability and extremes. It depends not only on a systemôs sensitivity but also on its 
adaptive capacity. 

Pests ï These species represent either native or non-native (alien) organisms that 
cause nuisance value through damage to native species or ecosystems.  

Diseases ï These species are micro-organisms (pathogens such as bacteria, fungi or 
viruses) that cause harm when transmitted to a particular host, such as Dutch elm 
disease in trees and sea distemper virus in mammals.   

Invasive ï These are species that cause major disruption to ecosystems and can 
cause severe environmental, economic or social damage. Invasive non-native species 
can be particularly problematic if they have no native natural predator to act as a 
control. The Convention of Biological Diversity defines invasive non-native species as 
those that are introduced by human agency into new biogeographical regions in order 
to distinguish them from species movements by natural mechanisms. 
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1 Introduction 

1.1 Background 

It is widely accepted that the worldôs climate is being affected by the increasing 
anthropogenic emissions of greenhouse gases into the atmosphere.  Even if efforts to 
mitigate these emissions are successful, the Earth is already committed to significant 
climatic change (IPCC, 2007). 

Over the past century, the Earth has warmed by approximately 0.7°C3. Since the mid-
1970s, global average temperature increased at an average of around 0.17°C per 
decade4. UK average temperature increased by 1°C since the mid-1970s (Jenkins et 
al., 2009), however recent years have been below the long-term trend highlighting the 
significant year-to-year variability.  Due to the time lag between emissions and 
temperature rise, past emissions are expected to contribute an estimated further 0.2°C 
increase per decade in global temperatures for the next 2-3 decades (IPCC, 2007), 
irrespective of mitigation efforts during that time period. 

The sorts of impacts expected later in the Century are already being felt in some cases, 
for example: 

 Global sea levels rose by 3.3 mm per year (± 0.4 mm) between 1993 and 
2007; approximately 30% was due to ocean thermal expansion due to 
ocean warming and 55% due to melting of land ice.   The rise in sea level is 
slightly faster since the early 1990s than previous decades (Cazenave and 
Llovel, 2010). 

 Acidification of the oceans caused by increasing atmospheric Carbon 
dioxide (CO2) concentrations is likely to have a negative impact on the 
many marine organisms and there are already signs that this is occurring, 
e.g. reported loss of shell weight of Antarctic plankton, and a decrease in 
growth of Great Barrier coral reefs (ISCCC, 2009). 

 Sea ice is already reducing in extent and coverage. Annual average Arctic 
sea ice extent has decreased by 3.7% per decade since 1978 (Comiso et 
al., 2008). 

 There is evidence that human activity has doubled the risk of a very hot 
summer occurring in Europe, akin to the 2003 heatwave (Stott et al., 2004). 

The main greenhouse gas responsible for recent climate change is CO2 and CO2 
emissions from burning fossil fuels have increased by 41% between 1990 and 2008.  
The rate of increase in emissions has increased between 2000 and 2007 (3.4% per 
year) compared to the 1990s (1.0% per year) (Le Quéré et al., 2009).  At the end of 
2009 the global atmospheric concentration of CO2 was 387.2 ppm (Friedlingstein et al., 
2010); this high level has not been experienced on earth for at least 650,000 years 
(IPCC 2007). 

                                                      
3
 Global temperature trends 1911-2010 were: HadCRUT3 0.8ęC/century, NCDC 0.7ęC/century, 

GISS 0.7ęC/century. Similar values are obtained if we difference the decadal averages 2000-
2009 and 1910-1919, or 2000-2009 and 1920-1929. 
4
 Global temperature trends 1975-2010 were: HadCRUT3 0.16ęC/decade, NCDC 

0.17ęC/decade, GISS 0.18ęC/decade.              
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The UK Government is committed to action to both mitigate and adapt to climate 
change5 and the Climate Change Act 20086 makes the UK the first country in the world 
to have a legally binding long-term framework to cut carbon emissions, as well as 
setting a framework for building the nationôs adaptive capacity.  

The Act sets a clear and credible long term framework for the UK to reduce its 
greenhouse gas (GHG) emissions including: 

 A legal requirement to reduce emissions by at least 80% below 1990 levels 
by 2050 and by at least 34% by 2020. 

 Compliance with a system of five-year carbon budgets, set up to 15 years 
in advance, to deliver the emissions reductions required to achieve the 
2020 and 2050 targets. 

In addition it requires the Government to create a framework for building the UK's 
ability to adapt to climate change and requires Government to: 

 Carry out a UK wide Climate Change Risk Assessment (CCRA) every five 
years. 

 Put in place a National Adaptation Programme for England and reserved 
matters to address the most pressing climate change risks as soon as 
possible after every CCRA.   

The purpose of this CCRA is to provide underpinning new evidence, assessing the key 
risks and opportunities to the UK from climate change, and so enable the UK and 
Devolved Governments to prioritise adaptation options and inform current and future 
policy development. The CCRA will also inform devolved Governmentsô policy on 
climate change mitigation and adaptation. 

Climate Change Act: First 5 year Cycle 

The scope of the CCRA covers an assessment of the risks and opportunities to those 
things which have social, environmental and economic value in the UK, from the 
current climate and future climate change, in order to help the UK and Devolved 
Governments identify priorities for action and implement necessary adaptation 
measures. The CCRA is required to identify, assess, and where possible estimate 
economic costs of the key climate change risks and opportunities at UK and national 
(England, Wales, Scotland, Northern Ireland) level. The outputs from the CCRA will 
also be of value to other public and private sector organisations that have a stake in the 
sectors covered by the assessment. 

The CCRA will be accompanied (in 2012) with a study on the Economics of Climate 
Resilience7 (ECR) that will consider and, therefore, inform the UK and Devolved 
Governments about the costs and benefits of options for adaptation to climate change. 
This analysis will provide an overall indication of the scale of the challenge and 
potential benefits from acting; and, given the wide-ranging nature of possible 
interventions, will help to identify priority areas for action by Government on a 
consistent basis.  

This will be followed by statutory adaptation programmes implemented by the UK 
Government and for Scotland, Wales and Northern Ireland through the DAs. These 
national adaptation programmes will set out: 

 objectives in relation to adaptation 

                                                      
5
 http://www.defra.gov.uk/environment/climate/government/ 

6
 http://www.legislation.gov.uk/ukpga/2008/27/contents 

7
 http://www.defra.gov.uk/environment/climate/government/ 
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 proposals and policies for meeting those objectives 

 timescales 

 an explanation about how those proposals and policies contribute to 
sustainable development. 

The CCRA analysis has been split into eleven sectors to mirror the general sectoral 
split of climate impacts research: agriculture; biodiversity and ecosystem services; 
business, industry and services; built environment; energy; floods and coastal erosion; 
forestry; health; marine and fisheries; transport and water.  

1.2 Biodiversity and ecosystem services sector 

For the purposes of the CCRA, this sector is defined as covering the biodiversity of 
terrestrial, freshwater, and coastal environments, with a summary of risks to the marine 
environment 8.  In addition, the role of the natural environment in providing ecosystem 
services to sustain human social and economic welfare is incorporated. The sector 
report covers all of the UK but does not include Overseas Territories which are beyond 
the remit of the CCRA. Biodiversity refers to the variety of all living things: in the 
context of the sectoral analysis particular emphasis is directed at priority habitats and 
species as these identify key international responsibilities for the UK.  

Following the Convention on Biological Diversity, the 2000 UN Conference on 
Biodiversity advocated the Ecosystem Approach as the key to holistic natural resource 
management (also referred to as Ecosystem-Based Management: EBM). Humans and 
cultural diversity are recognised as integral components of the ecosystem, with the key 
objective of EBM being to develop óintegrated management of land, water and living 
resources that promotes conservation and sustainable use in an equitable wayô.  

Consistent with the Ecosystem Approach, óecosystem servicesô defines a concept that 
aims to identify the benefits that humans gain from the natural environment, beyond its 
intrinsic biodiversity value. It therefore provides a framework for considering the cross-
sectoral links between this sector and others in the CCRA. Within this report, we have 
aimed to cover issues relating to supply of these services as provided by different 
ecosystems; by implication the demand side of ecosystem services is covered within 
the other sector reports. The CCRA Evidence Report integrates the evidence base 
around this broad framework. 

Four broad categories of ecosystem services can be defined following the convention 
of the Millennium Ecosystem Assessment (MEA 2003) and as used in the UK National 
Ecosystem Assessment (UK NEA, 2011): Table 1.1. Provisioning services are the 
direct products of ecosystems and have been a major focus for human activity in the 
past. Regulating services act to mediate the interaction and transfer of biota and 
materials at multiple scales both within and between ecosystems and to humans. 
Cultural services are linked to the influence and contextual benefits of the environment 
for human welfare, therefore perceptions often differ among individuals and 
communities. Cultural issues are tightly bound to human values and behaviour, as well 
as to human institutions, and patterns of social, economic, and political organization. 
Underpinning each of these three main service groups are supporting services which 
are essentially the basic ecosystem functions that are responsible for life.   

Biodiversity has a crucial role in maintaining a healthy functioning ecosystem and 
therefore is intrinsically associated with ecosystem services, although the mechanisms 
are complex and remain to be fully established. A diverse functioning ecosystem can 
                                                      
8
 Marine biodiversity issues were primarily covered by the CCRA Marine Sector report 

(Pinnegar et al., 2011). 
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therefore cope with the loss of some species, unless they are particularly key 
components9, but the species itself will be unable to persist without the benefits such 
as nutrients, food, shelter and water provided by the ecosystem. 

Table 1.1 Ecosystem Services 

Supporting services

Necessary for the delivery of other ecosystem services

Soil formation, Nutrient cycling, Water cycling, Primary production

Provisioning 

services

Crops, Livestock, 

Game, Fisheries, 

Water supply, Wild 

species diversity 

(genetic resources)

Regulating 

services

Climate, Hazards, 

Detoxification & 

Purification, 

Disease/pest 

control, Pollination

Cultural 

services

Aesthetic, Spiritual, 

Inspirational, 

Educational, 

Recreation, 

Tourism, Wild 

species diversity

Ecosystem services

The benefits people get from ecosystems

 
Source: UK National Ecosystem Assessment (2011) 

 

National Ecosystem Assessment (NEA) (UK NEA, 2011) 

The NEA provided a comprehensive overview of ecosystem services in the UK, 
including their current status and trends, together with a future outlook. It explores the 
drivers of change impacting on ecosystems, and the services which flow from them to 
deliver a range of goods that we value individually and as a society. Broad habitats 
(aquatic and terrestrial) were used to provide a high-level framework through which 
ecosystems were characterised.  

The NEA represents the first assessment of its type and acknowledges that there are 
currently many knowledge gaps and uncertainties. One of the more notable issues is 
that it was not possible to comprehensively quantify relationships between biodiversity 
and ecosystem services because of differences in knowledge across taxonomic groups 
relative to the functions and services they provide.  Some services were also better 
characterised than others in the NEA, depending on the availability of suitable data. 
Cultural services were particularly challenging in this regard, and this is also 
attributable to the complex inter-relationships between biodiversity, culture and human 
well-being.  

Nevertheless, the NEA developed an economic framework to provide indicative values 
for ecosystem services, and complemented this with non-monetary values for health 
and shared social benefits to represent their broader value to human well-being. One of 
the key findings was also that across the range of services provided by UK broad 
habitats, over 30% were assessed as declining, often as a consequence of long-term 
declines in habitat extent or condition. 

                                                      
9
 These key species are sometimes known as óecosystem engineersô or ókeystone speciesô 
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1.3 Overview of the biodiversity and ecosystem 
services sector 

UK biodiversity includes over 100,000 óknownô species and a diverse range of habitats. 
Much of the conservation interest is now included within a network of designated sites 
that include EU Natura 2000 sites (Special Areas of Conservation and Special 
Protected Areas), Ramsar wetland sites, Sites of Special Scientific Interest10, National 
Nature Reserves, and local designated sites. However, notable examples of 
biodiversity value exist outwith this network, including Local Nature Reserves. An 
amendment to the Habitats Directive in 2009 now requires the relevant authorities to 
report on habitat extent within the wider countryside in addition to Natura 2000 sites. 

A particular attribute of this sector is the considerable amount of monitoring data 
available, providing a key source of information on recent change and variability. 
Notable examples include the statutory designated site reporting, Countryside Survey 
programme, Environmental Change Network (ECN), Phenology Network, National 
Plant Atlas, and citizen-science initiatives such as Natureôs Calendar, the Butterfly 
Monitoring Scheme, and the long-running bird monitoring initiatives involving the British 
Trust for Ornithology and other partners. 

These observational data show a wide range of change in the natural environment. The 
largest threat to biodiversity is currently human-induced habitat degradation with the 
status of many of the priority habitats identified under the UK Biodiversity Action Plan 
currently described as ódecreasingô (Figure 1.1).  The Countryside Survey programme 
has identified land use change and pollution as the major causes of this habitat 
degradation. As a consequence, climate change is typically acting as a further stress 
on ecosystems that are already under pressure from other drivers.  

Ecosystems are inherently complex, and typically exhibit compound responses to 
change because of the many system inter-dependencies. This means that they often 
demonstrate complex (e.g. non-linear) rather than simple responses to change, making 
interpretation of change difficult. Nevertheless, statistical analysis of data from the 
ECN, and from recent studies such as BICCO-NET, has been able to separate a clear 
signal of climate change for some key species (e.g. Morecroft et al., 2009).  One of the 
clearest demonstrations of change has been the shift in timing of key seasonal events 
such as budburst, flowering, egg-laying, and the arrival of migrant birds. The 
systematic study of these events (phenology) has collated a strong record of these 
changes across most parts of the UK. 

                                                      
10

 Areas of Special Scientific Interest (ASSI) in Northern Ireland. 
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Figure 1.1 Changes in the status (óextentô and óqualityô) of UK BAP priority 
habitats: 1999 to 2008 

Most climate change assessments to-date have focussed on the response of individual 
species or groups of species (particularly birds and butterflies). Rather less information 
has been derived on species interactions and habitat changes, and very little on 
ecosystem functions. To project large-scale species responses into the future, the most 
common approach has been the use of bioclimate envelope models. In addition, small-
scale experimental studies have altered conditions (field or laboratory) to understand 
the effects of single or multiple climatic variables in controlled conditions. Modelling 
studies of population trends and species interactions have also been developed, 
despite considerable uncertainties.  At the higher level, assessment of habitat 
vulnerability has tended to be based upon expert opinion, informed by key speciesô 
responses (e.g. Hossell et al., 2000; Mitchell et al., 2007). 

With regard to ecosystem services, the NEA used expert opinion to summarise the 
impact of a range of different drivers of change since 1940 (Figure 1.2). This highlights 
the increasing impact of climate change but that to-date it has been a lesser influence 
compared to other drivers, particularly habitat change and pollution. However, there are 
important geographic variations in this relative influence. Across different habitats the 
NEA suggested that the more pronounced effects of climate change had been on 
upland, coastal and marine habitats (Figure 1.3). 
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Figure 1.2 Influence and trend of different drivers on ecosystem services 
Source: UK NEA, 2011 
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Figure 1.3 Relative influences of drivers of change on UK broad habitats 
Source: UK NEA, 2011 

1.4 Policy context 

Biodiversity is a devolved matter in the UK, although matters that need a UK overview 
are coordinated by Defra at UK government level. 
 
The key organisations in regulation and delivery of statutory/scientific advice for 
implementation of biodiversity policy are Natural England, Countryside Council for 
Wales (CCW), Scottish Natural Heritage (SNH), Council for Nature Conservation and 
the Countryside (CNCC-Northern Ireland), the Forestry Commission and the Joint 
Nature Conservation Committee (JNCC). The Environment Agency in England and 
Wales, the Scottish Environmental Protection Agency in Scotland and the Northern 
Ireland Environment Agency in Northern Ireland also have regulatory and delivery 
functions relating to biodiversity. 
 

JNCC is the statutory adviser to the Government on UK and international nature 
conservation. JNCC delivers the UK and international responsibilities of the four nature 
conservation agencies (i.e. Natural England, CCW, SNH, CNCC).  There are also a 
significant number of NGOs which can be considered influential stakeholders in this 
sector including, for example, the Wildlife Trusts, RSPB, WWF, British Trust for 
Conservation Volunteers, National Trust, Game and Wildlife Conservation Trust, and 
the Woodland Trust. 
 

The UK Government published ñBiodiversity: The UK Action Planò in 1994 in 
response to article 6A of the UN Convention of Biological Diversity. Subsequently, 
devolution has resulted in national biodiversity strategies for each of the four UK 
countries and, at the UK level, a strategic framework, which sets out a shared vision 
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and approach to biodiversity conservation.  Entitled, ñConserving Biodiversity ï the UK 
Approachò, this framework, published in October 2007, also sets out the shared 
priorities for UK conservation and indicators to measure progress on biodiversity 
conservation.    At the UK level, there are 1150 species and 65 habitats afforded 
conservation priority.  These are captured in the separate national lists drawn up by the 
administrations in the four countries. 
 
The national biodiversity strategies in each of the four countries are shaped by 
international commitments. These include the historic agreement reached in 2010 by 
the parties to the Convention on Biological Diversity in Nagoya, Japan, to set a new 
global vision and direction for biodiversity policy; the obligations of other international 
conventions; and the decision of the European Union, also reached in 2010, to halt 
biodiversity loss and the degradation of ecosystem services. Some of the current 
conventions, legislation and frameworks that are most relevant to biodiversity in the UK 
are set out below. The extent to which they refer to climate change (implicit and 
explicit) varies. 
 
Conventions: 

 The UN Convention on Biological Diversity (Biodiversity Convention or 
CBD). 

 The Convention on the Conservation of European Wildlife and Natural 
Habitats (the Bern Convention).  

 The Convention on the Conservation of Migratory Species of Wild Animals 
(Bonn Convention or CMS).    

 The Convention on Trade in Endangered Species of Wild Flora and Fauna 
(CITES).  

 The Convention for the Protection of the Marine Environment of the North 
East Atlantic (The OSPAR Convention). 

 The Convention on Wetlands of International Importance especially as 
Waterfowl Habitat (Ramsar Convention or Wetlands Convention).  

 The Convention Concerning the Protection of the World Cultural and 
Natural Heritage (the UNESCO World Heritage Convention). 

 The European Landscape Convention (Council of Europe, 2000) as 
ratified by the UK government in 2006.  

European Legislation and Policy Frameworks: 

 Directive 2009/147/EC (Birds Directive). This includes the designation of 
sites both on land and in coastal environments as Special Protection 
Areas (SPAs) for birds. 

 Council Directive 92/43/EEC on the Conservation of natural habitats and of 
wild fauna and flora (Habitats Directive), 1992. This includes the 
designation of Special Areas of Conservation (SACs) both on land and in 
offshore waters. Article 17 of the Habitats Directive also requires a regular 
cycle of reporting on habitats and species of international importance as 
defined in Annex 1 of the Directive. 

 Directive 2000/60/EC of the European Parliament and of the Council of 23 
October 2000 establishing a framework for Community action in the field of 
water policy' (Water Framework Directive or WFD). This requires member 
states to implement a series of measures designed to provide for ógood 
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ecological statusô in water bodies, and to carry out a programme of River 
Basin Management Planning. 

 The Common Agricultural Policy (CAP) provides a framework for support 
to the agricultural sector and rural communities. Under CAP Pillar I 
measures provide payments to farmers subject to the cross-compliance 
condition that land is maintained in ógood agricultural and ecological 
conditionô. CAP Pillar II measures provide support through agri-environment 
schemes and rural development programmes. The next round of the CAP 
(2014-2020) is currently being negotiated amongst member states. 

 Directive 2008/56/EC on establishing a framework for community action in 
the field of marine environmental policy - known as the Marine Strategy 
Framework Directive (MSFD). In particular this requires member states to 
implement measures to provide for ógood environmental statusô in marine 
environments. 

 Directive 2004/35/EC on environmental liability with regard to the 
prevention and remedying of environmental damage (Environmental 
Liability Directive).  

 Regulation 812/2004 laying down measures concerning incidental catches 
of cetaceans in fisheries and amending Regulation (EC) No 88/98. 

 Strategic Environmental Assessment provides a regulatory framework 
for the statutory requirement to assess environmental impacts of large-
scale plans, projects and strategies using a series of criteria to measure 
against a non-intervention baseline. 

UK Legislation: 

 Wildlife and Countryside Act (1981 as amended).  Equivalent for 
Northern Ireland is held within the Wildlife (Northern Ireland) Order 1985, 
Nature Conservation and Amenity Lands (Northern Ireland) Order 
1985 and the Environment (Northern Ireland) Order 2002.  
Amendments of varying degrees have been made since 1981, for England 
and Wales, and for Scotland (Nature Conservation (Scotland) Act 2004), 
and for Northern Ireland (Wildlife and Natural Environment Act (NI) 
2011). 

 The Offshore Marine Conservation (Natural Habitats, & c.) Regulations 
2007. 

 UK Marine and Coastal Access Act 2009. 

England and Wales  

 The Countryside and Rights of Way Act 2000 (CRoW Act 2000).  

 The Conservation of Habitats and Species Regulations 2010 (as 
amended 2011). 

 The Natural Environment and Rural Communities (NERC) Act (2006) 
established Natural England as the independent body responsible for 
conserving, enhancing, and managing the natural environment in England. 
It also provided the Welsh Government with new legislative powers and 
made amendments to the both the Wildlife and Countryside Act 1981 and 
the Countryside and Rights of Way (CROW) Act 2000, which further 
enhance provisions to biodiversity generally and SSSIs in particular.  It also 
created a duty on all public bodies to have regard for biodiversity 
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conservation when undertaking their functions; and for lists of species and 
habitats of principal importance for biodiversity conservation to be 
published for England and Wales. 

 

Scotland 

 In Scotland the Habitats Directive is transposed through a combination of 
the Habitats Regulations 2010 (in relation to reserved matters) and the 
Conservation (Natural Habitats, &c.) Regulations 1994. 

 Nature Conservation (Scotland) Act 2004. 

 Marine (Scotland) Act 2010. 

 

Northern Ireland 

 Nature Conservation and Amenity Lands (Northern Ireland) Order 
1985 (as amended 1989). 

 Environment (Northern Ireland) Order 2002 (as amended by the Wildlife 
and Natural Environment Act (NI) 2011). 

 Wildlife (Northern Ireland) Order 1985, as amended by the Wildlife and 
Natural Environment Act (NI) 2011). 

 Conservation (Natural Habitats, etc.) Regulations (Northern Ireland) 
1995 (as amended). 

Under the Wildlife and Countryside Act 1981 (or Wildlife (Northern Ireland) Order 1985, 
Nature Conservation and Amenity Lands (Northern Ireland) Order 1985 and the 
Environment (NI) Order 2002), Sites of Special Scientific Interest (SSSIs) or, in 
Northern Ireland, Areas of Special Scientific Interest (ASSI), are sites that are identified 
for their flora, fauna, geological or physiographical features by the country conservation 
bodies, Natural England, the Countryside Council for Wales, Scottish Natural Heritage 
and the Council for Nature Conservation and the Countryside. 

The Conservation of Habitats and Species Regulations 2010, in England and Wales; 
the Habitats Regulations 2010 (in relation to reserved matters) and the 1994 
Regulations in Scotland and; the Conservation (Natural Habitats) Regulations 
(Northern Ireland) 1995 (as amended) in Northern Ireland transpose the EU Habitats 
Directive into National Law.  Under these regulations, member states must designate 
Special Areas of Conservation (SAC) under the EU Habitats Directive and Special 
Protection Areas (SPA) under the Birdsô Directive.  These designations form the larger, 
Natura 2000, EU conservation network. 

Further statutory designations include: 

 Ramsar Sites are wetlands of international importance designated under 
the Ramsar Convention. 

 National Nature Reserves (NNR) - to protect wildlife and geology, and 
provide great opportunities for people to experience nature. 

 Local Nature Reserves (LNR) are places which have wildlife or geology of 
special local interest and are important to people. 

 Marine Protected Areas (MPA) are designated for the protection of marine 
biodiversity or natural and cultural resources.  



12  Biodiversity Sector Report  

 National Parks are designated to both conserve and enhance their natural 
beauty, wildlife and cultural heritage and to provide opportunities for the 
public to understand and enjoy these special qualities. 

 Areas of Outstanding Natural Beauty (AONB) are designated to conserve 
and enhance the natural beauty of their landscapes. 

 There are many other possible non-statutory designations including, 
biogenetic reserves, biosphere reserves, UNESCO World Heritage Sites 
etc among others.  These designations constitute the array of protected 
sites for nature conservation in the UK. 

The Carbon Plan for the UK defines the pathway to a low carbon economy which has 
important implications for land use change, and therefore indirectly for biodiversity and 
ecosystem services. To reach the goals in the UK Climate Change Act 2008, the 
Carbon Plan sets a greenhouse gas emission reduction target of over a third by 2020 
and by 80% by 2050(compared to 1990 level emissions). Between 21% and 45% of 
heat supply to UK buildings will need to be supplied by low carbon sources by 2030. 

1.4.1 Responses to climate change  

As responsibility for biodiversity policy is devolved, there is a Biodiversity Group and 
Biodiversity Strategy for each country: 

 England Biodiversity Group - Biodiversity 2020: A strategy for Englandôs 
wildlife and ecosystem services11. 

 Scotland Biodiversity Committee - Scotlandôs biodiversity ï itôs in your 
hands12. 

 Wales Biodiversity Partnership - Environment Strategy for Wales13. 

 Northern Ireland Biodiversity Group - Northern Ireland Biodiversity 
strategy14. 

The biodiversity strategies all take account of climate change as one of the most 
important factors affecting biodiversity and influencing policy development.  As 
evidence to inform policy is limited for many species and habitats, a number of 
principle-based guidance documents have been written to help implement the 
biodiversity strategies, including: 

 Conserving Biodiversity in a Changing Climate: guidance on building 
capacity to adapt 15 published by Defra in 2007 on behalf of the UK 
Biodiversity Partnership.    The guiding principles described in this 
document summarise current thinking on how to reduce the impacts of 
climate change on biodiversity and how to adapt existing plans and projects 
in the light of climate change. 

                                                      
11

 http://www.defra.gov.uk/publications/2011/08/19/pb13583-biodiversity-strategy-2020/ 
12

 http://www.biodiversityscotland.gov.uk/pageType1.php?id=2&type=1&navID=27  
13

 http://wales.gov.uk/docs/desh/publications/060517environmentstrategyen.pdf  
14

 http://www.ni-environment.gov.uk/nibs2002.pdf 
15

 http://www.ukbap.org.uk/Library/BRIG/CBCCGuidance.pdf  

http://www.biodiversityscotland.gov.uk/pageType1.php?id=2&type=1&navID=27
http://www.ukbap.org.uk/Library/BRIG/CBCCGuidance.pdf


 

 Biodiversity Sector Report  13 

1.4.2 England 

The Biodiversity 2020 Strategy for England sets out the ambition, priorities for action 
and the strategy for delivering them.  It seeks to mainstream biodiversity into sectors 
that can have a significant impact on biodiversity, such as agriculture and land-use 
planning and development.  It also contains a number of outcomes for 2020 which, 
amongst other things, seek to have 90% of all priority habitats in favourable or 
recovering condition, create 200,000 hectares of priority habitat, and at least 15% of 
very poor wildlife sites restored to help adapt for and mitigate against climate change.  

The England Biodiversity Group recognise the risk of climate change impacts on 
biodiversity. In December 2008 they published the óEngland Biodiversity Strategy 
Climate Change Adaptation Principles: conserving biodiversity in a changing 
climate.16  

Englandôs soil strategy published by Defra in 2009, Safeguarding our soils - a 
strategy for England, includes a section on building resilience of soils to the changing 
climate.  Defra have also commissioned research on how soils are likely to be affected 
by climate change; Modelling the impact of climate change on soils using UK 
Climate Projections.  

 Defra commissioned the Lawton Review of Englandôs wildlife and 
ecological network to examine evidence on the extent to which designated 
sites represent a coherent and resilient ecological network capable of 
adapting to the challenge of climate change and other pressures.  The 
resulting report óMaking Space for Nature: A Review of Englandôs 
Wildlife and Ecological Networkô sets forth the argument that the UK 
needs a step-change in the approach to wildlife conservation; that long-
term, large-scale habitat restoration, under-pinned by the re-establishment 
of ecological processes and ecosystem services is required; for the benefit 
of both people and wildlife (Lawton et al., 2010). 

In addition, the Adapting to Climate Change Programme required each Government 
Department to produce Adaptation Plans whilst also acknowledging the importance of 
the natural environment for adaptation17,18. A key objective is to aim for conservation 
planning at a landscape scale to protect the best sites, ensure that they are connected 
to other similar sites and be present in a resilient patchwork of other habitats.   

A further context is provided by the Governmentôs Structural Reform Plan for Defra19, 
which identified three key priorities, all of which are relevant to climate change and 
biodiversity, but one of which is particularly focussed on biodiversity ï to ñenhance and 
protect the natural environment, including biodiversity and the marine environment, by 
reducing pollution and preventing habitat loss and degradationò. Two of the underlying 
supporting actions identified under the heading of óhelping communities and wildlife 
adapt to climate changeô are:  

 To assess the scope for actions to offset the impact of development on 
biodiversity. 

 Publication of the Natural Environment White Paper (NEWP), setting out 
measures to protect wildlife and promote green spaces and wildlife 
corridors. The NEWP seeks to build on the recently published National 
Ecosystem Assessment, and takes into account the UNEP report on óThe 

                                                      
16

 http://www.defra.gov.uk/environment/biodiversity/documents/ebs-ccap.pdf  
17

 http://www.defra.gov.uk/environment/climate/documents/taking-action.pdf  
18

 http://www.defra.gov.uk/environment/climate/documents/natural-environment-adaptation.pdf  
19

 http://ww2.defra.gov.uk/about/our-priorities/ 
 

http://www.defra.gov.uk/environment/biodiversity/documents/ebs-ccap.pdf
http://www.defra.gov.uk/environment/climate/documents/taking-action.pdf
http://www.defra.gov.uk/environment/climate/documents/natural-environment-adaptation.pdf
https://nexus.ox.ac.uk/owa/redir.aspx?C=6d076818fb8c4e31adb7a07013230523&URL=http%3A%2F%2Fww2.defra.gov.uk%2Fabout%2Four-priorities%2F
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Economics of Ecosystems and Biodiversity studyô (TEEB) and the Nagoya 
agreement to coordinate biodiversity actions at international level. Some of 
the main actions are: 

- Publication of the new Biodiversity Strategy for England (as mentioned 
above) 

- Nature Improvement Areas. This takes forward the recommendation in 
the Lawton review for local partnerships to plan and deliver significant 
improvements for wildlife and people by sustainably using natural 
resources, restoring and creating wildlife habitats, connecting local sites 
and joining action across a large discrete area.  

- Biodiversity Offsets.  These are conservation activities designed to 
deliver biodiversity benefits in compensation for losses in a measurable 
way.  Good developments incorporate biodiversity considerations in to 
their design but are still likely to result in some biodiversity loss.  One 
way to compensate for this loss is by offsetting: the developer secures 
compensatory habitat expansion or restoration elsewhere. 

- Natural Capital Committee. This will be established jointly with HM 
Treasury to advise Government on the state of English natural capital, 
and in particular when, where and how natural assets are being used 
unsustainably. 

- Local Green Space Designation.  A new local green space designation 
will allow people to protect the green areas that are important to them. 

1.4.3 Wales  

Maintaining Walesô distinctive biodiversity is a key tenet of the Welsh Governmentôs 
Environment Strategy for Wales.  The Strategy aims to provide a thriving, distinctive 
environment contributing to the economic and social wellbeing of Wales, and the health 
of its people by 2026.  The strategy is split into themes: 

 Addressing climate change (addresses both mitigation and adaptation) 

 Sustainable resource use (includes soils and water) 

 Distinctive biodiversity, landscapes and seascapes  

 Our local environment (covers urban environment and public access) 

 Environmental hazards (principally pollution). 

The Strategy is supported by action plans, which set out how the Strategy will be 
delivered.  The latest, Environment Strategy Action Plan (2008-2011)20 sets out the 
Welsh Governmentós commitment to halting biodiversity loss and to seeing a definite 
recovery from the losses that have already occurred.  The Strategy and its Action Plan 
are further supported by the Biodiversity Framework21, developed by the Wales 
Biodiversity Partnership.  All of these strategic documents highlight the importance on 
adapting to and mitigating climate change impacts upon biodiversity and the wider 
environment. 

                                                      
20

 
http://wales.gov.uk/topics/environmentcountryside/epq/envstratforwales/actionplans/2ndactionpl
an 
21

 http://www.biodiversitywales.org.uk/legislation__guidance-20.aspx  

http://www.biodiversitywales.org.uk/legislation__guidance-20.aspx
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Following a public consultation in 2010, the Welsh Government produced a Natural 
Environment Framework ï A Living Wales22, which adopts an integrated 
ecosystems approach to management of the natural environment. Climate change is 
identified as one of the four key drivers for developing the new Framework.  The 
Framework aims to embed sustainable development as an objective in all policy and 
policy delivery, so that people in Wales can continue to benefit from ecosystem 
services in the face of climate change and other pressures such as those from human 
activities. 

1.4.4 Scotland 

Scotlandôs biodiversity ï itôs in your hands strategy document aims to conserve 
biodiversity for the health, enjoyment and wellbeing of the people of Scotland now and 
in the future.  The key theme of the strategy is to reinforce the link between people and 
biodiversity.  The strategy follows five ecosystem types: freshwater and wetland, 
lowland and farmland, marine and coastal, upland and woodlands.  The strategy is 
supported by an indicators report to measure progress against the themes and action 
plans to implement the strategy.  More recently, Scotlandôs Climate Change 
Adaptation Framework identified further pressures on the ecosystem types from 
climate change.  Areas for action to assist adaptation have already been identified in 
SNHôs Climate change and natural heritage - SNH's approach and action plan.   

Scottish Natural Heritage has also produced ñApplying an Ecosystem Approach in 
Scotland: A framework for Actionò.  A framework for delivering biodiversity actions at 
a larger scale, that also allows the needs of people to be incorporated as well.  In 
addition, ñValuing our Environment: The Economic Impact of Scotlandôs Natural 
Environmentò has also been written, linking the importance of the natural environment 
to Scotlandôs economy and highlighting the need to use it sustainably to secure 
Scotlandôs future.  The Soil Framework for Scotland (2001) and Scotlandôs Soil 
Resource ï Current State and Threats (2011) cover climate change impacts on soils 
and associated biodiversity. The National Planning Framework 2 supports the 
development of a National Ecological Network. The Land Use Strategy for Scotland 
óGetting the best from our Landô provides a high-level framework for integrating these 
policy commitments within a series of common principles and proposals.  

1.4.5 Northern Ireland 

The Northern Ireland Biodiversity strategy document aims to create sustainable social 
progress, high and stable levels of economic growth and employment, and effective 
protection of the environment and prudent use of natural resources. The strategy set 
out how to deal with the 76 issues to biodiversity as set out by the Northern Ireland 
Biodiversity Group (NIBG) document Biodiversity in Northern Ireland: 
Recommendations to Government for a Biodiversity Strategy (2000)23 under the 
headings: agricultural systems and support; coastal and marine; management of 
freshwater use and management; construction and development; tourism and 
recreation; peatland management; and, introduced species and genetic material. 

The second report of the NIBG, Delivery of the Northern Ireland Biodiversity 
Sector, reviews the progress made on the issues identified and responded to in the 
2002 strategy.  It also sets out the evidence for the impacts of climate change on 
Northern Irelandôs biodiversity. 

                                                      
22

 http://wales.gov.uk/topics/environmentcountryside/consmanagement/nef 
23

 http://www.doeni.gov.uk/niea/biodiversityinnisection1.pdf  

http://www.doeni.gov.uk/niea/biodiversityinnisection1.pdf
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The Wildlife and Natural Environment Act (NI) 2011 introduced a new statutory duty on 
public bodies to take action to further the conservation of biodiversity. This 
supplements the commitment to protecting and enhancing biodiversity contained in the 
Northern Ireland Sustainable Development Strategy and aims to raise the profile and 
visibility of biodiversity as a natural part of decision-making across the public sector in 
Northern Ireland.  

NI and Ireland are co-operating on a project looking at invasive non-native species 
across the whole island building upon the NIEA Position Statement on Invasive 
Alien Species (2010)24. 

1.4.6 Current initiatives that may influence future policy in the 
biodiversity sector 

In the last decade there has been a shift towards a more integrated approach to 
thinking about biodiversity issues, whether it is through consideration of green 
infrastructure, landscape-scale approaches or ecosystem services.  The evidence to 
support these approaches to policy has been limited to-date but is now being 
influenced by new developments including: 

 The UK National Ecosystem Assessment (see Section 1.2).  

 Natural England has developed the concept of Future Landscapes to help 
identify the likely impacts of climate change on landscape character.  This 
is useful in helping to inform future policy and interventions within an 
integrated landscape approach, allowing ecosystem services provided by 
landscapes to be maintained.  NGOs such as the RSPB (Futurescapes) 
and The Wildlife Trusts (Living Landscapes) promote similar initiatives. 

 Following the recommendations in the Review of Non-Native Species 
Policy (Defra, 2003), a GB Programme Board was established in March 
2005 to deliver strategic consideration of the threat of invasive non-native 
species. It is supported by the independent Non-Native Species 
Secretariat.  The Invasive Non-Native Species Framework Strategy for 
Great Britain (2008) provides the structure for key actions to address 
invasive non-native species problems, including some consideration of 
climate change25, although they suggest that in the longer term, further 
debate will be necessary from both a policy and a science perspective on 
the issue of colonisation by non-native species driven by climate change. 
The distinction between human-introduced ñinvasiveò species and natural 
spread of species is important because the latter are intended to be 
incorporated within adaptation policy responses for ónativeô biodiversity.  

1.5 Structure of this report 

This report describes the steps taken in the Biodiversity and Ecosystem Services 
Sector analysis. These steps include: 

 The generic CCRA methodology as adapted and applied for this sector. 

 Scoping and general characterisation of impacts (óTier 1ô assessment). 

                                                      
24

 http://www.doeni.gov.uk/niea/niea_position_statement_on_invasive_alien_species.pdf  
25

 The Strategy follows the Convention on Biological Diversity by defining non-native invasive 
species as those that are introduced by human agency rather than natural movements. 

http://www.doeni.gov.uk/niea/niea_position_statement_on_invasive_alien_species.pdf
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 Identification of the most important impacts (the óTier 2ô impacts). 

 For each Tier 2 impact, analysis of the current and future risk, including 
reference to órisk metricsô that can allow further characterisation. 

 Evaluation of the impacts of climate change for selected climate change 
scenarios. 

 An assessment of the additional adaptation measures that may be required 
beyond those currently in process (the óadaptation deficitô). 

 Characterisation of the non-climate socio-economic components of change 
for the Tier 2 risks. 

 An assessment of organisational Adaptive Capacity in the context of its 
ability to reduce the severity of impacts. For this sector, this is also linked to 
principles to enhance natural adaptive capacity. 

The report structure broadly follows the risk assessment steps as described in detail in 
the CCRA Method Report (Defra, 2010b). 
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2 Methods 

2.1 Introduction: CCRA framework 

The overall aim of the CCRA is to inform UK adaptation policy, by assessing the main 
current and future risks (threats and opportunities) posed by the current climate and 
future climate change for the UK to the year 2100.  The overall approach to the risk 
assessment and subsequent adaptation plan is based on the UK Climate Impacts 
Programme (UKCIP) Risk and Uncertainty Framework (UKCIP, 2003).  The framework 
comprises eight stages as shown in Figure 2.1.  The CCRA has undertaken the Stages 
1, 2 and 3 as outlined below.  Stages 4 and 5 will be addressed as part of a separate 
economic assessment, entitled the óEconomics of Climate Resilienceô, and the 
remaining stages will be implemented by the UK Government and Devolved 
Administrations. The framework presents a continual process that can adapt as new 
evidence and policy emerges; in the case of the CCRA the process will be revisited 
every five years. 

 

Figure 2.1 Stages of the CCRA (yellow) and other actions for Government 
(grey) 

Adapted from UKCIP (2003) 
 

 Stage 1 is defined by the aim of the CCRA project, to undertake an 
assessment of the main risks (including both threats and opportunities) 
posed by climate change that will have social, environmental and economic 
consequences for the UK. 

 Stage 2 established decision-making criteria for the study, which were used 
to inform the selection of impacts for analysis in Stage 3.  These criteria are 
the social, environmental and economic magnitude of consequences and 
the urgency of taking adaptation action for UK society as a whole. 

 Stage 3 covers the risk assessment process.  This involved a tiered 
assessment of risks with Tier 1 (broad level) identifying a broad range of 
potential impacts and Tier 2 (detailed level) providing a more detailed 
analysis including quantification and monetisation of some impacts.  A list 
of climate change impacts was developed based on eleven sectors with 
further impacts added to cover cross-cutting issues and impacts which fell 
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between sectors.  This list of climate change impacts is referred to as the 
óTier 1ô list of impacts.  This list contained over 700 impacts ï too many to 
analyse in detail as part of this first CCRA.  A consolidated list of the 
highest priority climate change impacts for analysis was developed and 
referred to as the óTier 2 list of impactsô.  This report presents the risk 
assessment for Tier 2 impacts. 

The background to the framework and the approach used for each of the first three 
stages is set out in more detail in the CCRA Method Report (Defra, 2010b).  This 
chapter aims to summarise the CCRA method for the risk assessment stage (Stage 3 
in the framework above) because this includes the specific steps for which results are 
presented in this report. 

2.2 Outline of the method used to assess impacts, 
consequences and risks 

The risk assessment presented in this report is the focus of Stage 3 in the CCRA 
Framework (see Figure 2.1).  This was done through a series of steps as set out in 
Figure 2.2.  These steps are explained in sections 2.3 - 2.7 below and are discussed in 
more detail in the CCRA Method report (Defra, 2010b). 

The components of the assessment sought to: 

 Identify and characterise the impacts of climate change 

This was achieved by developing the Tier 1 list of impacts, which included 
impacts across eleven sectors as well as impacts not covered by the 
sectors and arising from cross sector links (see Chapter 3 of this report). 

 Identify the main risks for closer analysis 

This involved the selection of Tier 2 impacts for further analysis from the 
long list of impacts in Tier 1.  Higher priority impacts were selected by 
stakeholder groups based on the social, environmental and economic 
magnitude of impacts and the urgency of taking action (see Chapter 3 of 
this report and Section 2.5 below). 

 Assess current and future risk, using climate projections and considering 
socio-economic factors 

The risk assessment was done by developing response functions that 
provide a relationship between changes in climate with specific 
consequences based on analysis of historic data, the use of models or 
expert elicitation.  In many cases in this sector, this was not possible, and a 
narrative approach was taken instead.  Where response functions were 
possible, the UKCP09 climate projections and other climate models were 
then applied to assess future risks.  The potential impact of changes in 
future society and the economy was also considered to understand the 
combined effects for future scenarios.  (See Chapters 4 to 6 of this report 
and Section 2.6 below.) 

 Assess vulnerability of the UK as a whole 

This involved: 

i. a high level review of Government policy on climate change in the 
eleven sectors (see Chapter 1 of this report) 
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ii. a high level assessment of the social vulnerability to the climate 
change impacts ï this was not applied to Biodiversity and therefore is 
not included for this sector 

iii. a high level assessment of the adaptive capacity of the sectors (see 
Chapter 7 of this report and Section 2.11 for an overview of the 
approach, below). 

 Report on risks to inform action 

This report presents the results of the risk assessment for the Biodiversity 
and Ecosystem Services sector.  The results for the other ten sectors are 
presented in similar reports and the CCRA Evidence Report (CCRA, 2012) 
draws together the main findings from the whole project, including 
consideration of cross-linkages, and outlines the risks to the UK as a whole. 
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2.3 Identify and characterise the impacts 

Step 1 ï Literature review and Tier 1 analysis 

This step scoped the potential impacts of climate change on the UK based on existing 
evidence and collating the findings from literature reviews, stakeholder participation 
through workshops, correspondence with wider stakeholders and soliciting expert 
opinion.  This work developed the Tier 1 list of impacts (see Appendix 2).  The Tier 1 
impacts have not been analysed in detail; high level discussion of these impacts is 
provided in Chapter 3 of this report. 

 

Figure 2.2 Steps of the CCRA method (that cover stage 3 of the CCRA 
framework: Assess risks) 


































































































































































































































































































































































































