Climate change adaptation for biodiversity

Introduction

e Global biodiversity is in trouble’.

e Whilst conservation activity has reduced this decline, substantial increases in the
magnitude of conservation effort are required in the longer term?.

e (Climate change has contributed to some biodiversity declines (Box 1), and is likely to
become increasingly important through time®.

¢ Biodiversity conservation will increasingly need to take account of climate change.

Adaptation
e Adaptation is defined as initiatives and measures to reduce the vulnerability of natural
and human systems against actual or expected climate change effects.

e Some have suggested adaptation will require a paradigm shift in conservation. Others,
that it irlvolves the application of existing conservation approaches in a changing
climate”.

e Helping biodiversity adapt is important for maintaining ecosystem services integral to
livelihoods and to human climate change adaptation.

e There is an urgent need for practical guidance on what conservation adaptation should
look like, and how it relates to the adaptation of other sectors.

Box 1. Climate change impacts on amphibins‘
One 'Ehird of amphibian species are currently threatened with extinction. Climz
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Climate-smart conservation actions

e Adaptation action undertaken now should be based on existing conservation measures
which are also likely to be useful in a changing climate (climate-smart actions).

e These are likely to be effective now and are best understood because they are based on
current conservation practice.

e They can be identified by considering the most likely impacts of climate change on
species and habitats, but also include some general actions that will always be
beneficial (Box 2).

¢ Reducing the severity of existing threats to species will always be beneficial.
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Climate change adaptation for biodiversity

Box 2. Example climate-smart conservation actions

® Prioritise the establishment of protected areas in areas of high environmental heterogeneity (e.g.
mountains, ecotones) to maximise resilience to a changing climate (Box 3).

e Create coherent networks of protected areas to enhance metapopulation resilience and
accommodate range-change in response to climate change.

¢ Undertake hydrological management to manipulate water levels and flow to minimise detrimental
consequences of likely future changes to precipitation patterns (Box 4).

® Soft engineering to control coastal and terrestrial erosion as a result of increased frequency of
storm events and sea-level rise.

® Appropriate management of fire regimes and vegetation succession to maximise habitat quality
and promote habitat heterogeneity.

® Management to control potential competitor, predator or parasitic species whose populations may
increase as a result of climate change to the detriment of other species of conservation concern.

* Management to enhance prey populations and food resources negatively impacted by climate
change to the detriment of populations of conservation concern (Box 4).
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Box 4. Adaptation management in action

Golden plovers are characteristic of northern
peatland habitats. Here, craneflies provide an
important food source whose abundance is linked
to breeding success. However, young cranefly
larvae are killed by high summer temperatures
which cause the peat t out. Mariagement to
raise water levels by blocking dramage\dltches
increases cranefly unF’a'nce and mpé&ve,s the ~!/
resilience of the whole system to climat dhar‘g
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Novel conservation actions

With an increasing magnitude of climate change, then more novel conservation actions
will need to be considered.

These are less closely related to existing conservation action, and therefore less well
understood, less certain in their feasibility and effectiveness and potentially more risky
with greater potential for unintended consequences (Box 5).

Box 5. Example novel conservation actions

Reduce long-term exposure to climate change through soft (e.g. tree planting) or hard (e.g.
deepen waterways) engineering options to increase the range of microclimates.
Implement emergency intervention to reduce exposure to severe climate change events, such as
temporary shading or pumping cold water into warming aquatic habitats.

Assisted colonisation of species outside of their existing range into areas which become
climatically suitable (Box 6).

Tolerate or translocate non- native species into new areas where they provide functional
surrogates of other species vulnerable to climate change, to ensure ecosystem function.
Promote hybridisation, selective breeding or genetic engineering to increase the resilience of
populations to change.

Towards an adaptation strategy

Conservationists will need to progress along a spectrum of actions from those based on
existing conservation actions to novel actions as climate change increases (Box 7).

In the short-term, adaptation actions should build upon existing conservation action to
minimise risk and maximise effectiveness. This will also make the most of limited
conservation resources, focusing on those options which deliver outcomes now that are
also likely to be climate-smart. Many of these will build resilience to change.

In the longer-term, with increasing severity of climate change, more radical and novel
actions may be required to accommodate and manage for change. Because of the
uncertainties and risks associated with these, they should form the focus of research
effort now’. Some measures may require lengthy lead-in time (e.g. woodland creation).
A shift in conservation approach may be required with increasing severity of climate
change, from actions to build resilience, which may buy time for vulnerable species and
habitats, to those accommodating responses to change, such as promoting range shifts.
Understanding how to manage and time this shift will require detailed ecological
knowledge and biodiversity monitoring, and the trial of novel techniques.

Through time, the past distribution and abundance of species will become less relevant
for setting future conservation objectives, which should increasingly be based on the
biodiversity potential in new climates and changing conservation need.

Box 6. Assisted colonisation
If options to increase the resilience of populations to climate change fail, and it is not possible to

reduce the exposure of vulnerable populations to climate change, then measures to enable that

species to colonise areas of favourable climatic conditions may be required. For species with limited
dispersal ability, this could include assisted colonisation, where individuals are artificially translocated
to new areas of increasingly favourable climate. Given the many conservation problems caused by
introductions of invasive non-native species, this approach is controversial, and should become the

focus of research to reduce the risks and maximise the associated potential benefits®.
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Conclusions

Box 7. Shifting from existing conservation to novel actions

With increasing severity of climate change the required shift from climate-smart conservation to
build resilience, to novel actions to accommodate change, is indicated by the line. The current
uncertainty / risk associated with actions in indicated by the shift from green (certain / low risk) to
red (uncertain / high risk). Priority actions are given in white.

Prioritise research to Switch to novel actions

develop and test to promote and

Build resilience - accomodate change

Increasing severity of climate change

Conservation organisations should:

e Focus conservation effort on existing actions which are climate-smart, to build
resilience.

e Develop robust monitoring and research of climate change impacts on populations,
species, habitats and ecosystems.

e Reduce exposure and increase resistance of vulnerable species to negative climate
change impacts.

e Undertake research and testing of novel options to increase their feasibility and
reduce their risk when required in the future.

e When climate change exceeds the capacity to provide resilience, shift to measures
which accommodate and manage for change.
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Further information:
Please contact James Pearce-Higgins, British Trust for Ornithology: james.pearce-higgins@bto.org
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