Integration of climate change adaptation : site and
landscape responses
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Present more in detail the topics on which the
Convention should work, explaining why it would be
important to have it integrated in a new work plan,
and highlighting both the added value of addressing
such a topic and the implications/ challenges in
terms of commitment by the Parties.



Climate Change - impacts
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Species distributions are changing

'

Long-wingéd conehead
Conocephalus discolor

Hickling et al.
2006



Many species are occurring further north and at
higher altitudes

Scotch Argus

Mountain Ringlet

3 extinctions due to
attributed to climate
change

Moved 130 - 150m uphill

Franco et al. (2006) Global Change Biology



Seasonal timing (phenology) is changing

Spring is coming earlier w e mlam m o wlom omm ow
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Community interactions are changing
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Communities are changing

Cold adapted bird species
have declined in the UK
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Some habitats are particularly vulnerable to climate

change NATURAL
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differences in the

impact of climate change on biodiversity,
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Climate change presents both risks & opportunities
for species
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Adaptation for the natural environment
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Increase connectivity

Integrate climate change into planning exercises

Mitigate other threats

Study response of species to climate change

Practice intensive management to secure populations

Translocate species

Increase number of reserves (sites) 15
Address scale problems match modeling,management and experimental scales for improved predictive capacity
Improve inter-agency, regional coordination

Increase and maintain basic monitoring programs

Practice adaptive management

Protect large areas, increase reserve size

Create and manage buffer zones around reserves

Create ecological reserve networks large reserves, connected by small reserves, stepping stones
Develop improved modeling and analysis capacity i.e. more effective software, integration with GIS, integrate greater complexity
Do integrated study of multiple global change drivers

Improve techniques for and do more restoration wetlands, rivers, matrix 16
Increase interdisciplinary collaboration

Promote conservation policies that engage local users and promote healthy human communities
Protect full range of bioclimatic variation

Soften landuse practices in the matrix

Adopt long-term and regional perspective in planning, modeling, and management

Re-assess conservation goals (i.e. Move away from concepts of natural, embrace processes over patterns
Study species dispersal across landuse boundaries, gene flow, migration rates, historic flux

Study species distributions current and historic

Broaden genetic and species diversity in restoration and forestry

Develop adaptation strategies now; early adaptation is encouraged

Do not implement CO2 emission mitigation projects that negatively impact biodiversity

Manage for flexibility, use of portfolio of approaches, maintain options

Validate model results with empirical data

Do regional impact assessments

Identify indicator species

Initiate long-term studies of species responses to climate

Model species ranges in the future

Protect refugia current and predicted future

Study adaptive genetic variation

Leadership by those with power senior management, government agencies

Limit CO2 emissions

Predict effects of directional climate change on ecosystems, communities, populations

Preserve genetic diversity in populations

Represent each species in more than one reserve

Create culturally appropriate adaptation/management options

Create education programs for public about landuse practices and effects on and with climate

Develop best management practices for climate change scenarios

Institute flexible zoning around reserves

Increase investment in climate related research

Increase communication of knowledge about climate change impacts to policymakers and stakeholders
Initiate dialogue among stakeholders

Institute government reform (i.e. adaptive governance)

Locate reserves in areas of high heterogeneity, endemism

Maintain natural disturbance dynamics of ecosystems

Practice proactive management of habitat to mitigate warming

Secure boundaries of existing preserves

Start strategic zoning of landuse to minimize climate related impacts

Study and monitor ecotones and gradients

Study effectiveness of corridors

Use predictive models to make decisions on where to situate new reserves
Anticipate surprises and threshold effects i.e. major extinctions or invasions

Design biological preserves for complex changes in time, not just directional change
Locate reserves at northern boundary of species’ ranges

Manage the matrix

Practice proactive research on climate change

Protect many small reserves rather than single large one

Provide education opportunities and summaries of primary literature for staff to learn and network about climate chang
Study and protect metapopulations

Study processes of change at multiple spatial and temporal scales

Use GIS to study species distributions and landscape patterns

Action plans must be time-bound and measurable

Adjust park boundaries to capture anticipated movement of critical habitats

Create institutional flexibility

Create linear reserves oriented longitudinally

Establish cross-national collaboration

Establish neo-native forest plant species where they were in the past, but are not found currently
Experiment with refugia

Focus protection on sensitive biomes

Focus on annual plants rather than perennials near climate boundaries

Increase wetland protection

Institutional capacity enhancement to address climate change

Institute reform to improve support for interdisciplinary, multiinstitutional research
Locate reserves so major vegetation transitions are in core

Locate reserves at core of ranges

Manage for landscape asynchrony

Manage human-wildlife conflict as change occurs

Manage populations to reduce temporal fluctuations in population sizes

Develop guidelines for climate sensitive restoration and infrastructure development
Need to increase social acceptance of shared resilience goals

Promote personal action plans among employees to reduce emissions

Protect endangered species ex situ

Protect functional groups and keystone species

Protect mountains

Protect primary forests

Protect urban green space

Quantify environmental susceptibility versus adaptive capacity to inform conservation planning
Schedule dam releases to protect stream temperatures

Study changes in populations at rear of range rather than only range fronts

Study response of undisturbed areas to climate change

Study social agency and human decision making

Study time-series data on species dynamics

Substitute space for time to study the responses of species to climate change

Train more taxonomists

Use caution in predictive modeling because the responses of some species are not well predicted

~. =/



Adaptation for the natural environment

e Take practical action now
e Maintain and increase ecological resilience

e Accommodate cha

The Intrinsic sensitivity of the
The climatic changes likely to specles, ecosystems and other

° Integrate action ac occur In the area local to the site. features on the site to those

climatic changes

partners and secto ?
Moderated or
e Develop knowledg ocalconcuons

Vulnerability to change

and plan strategica

Capacity to manage

Changes that occur
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Approaches to assessing and responding to
climate change

National
Nature
Reserves

NATURA 20008

Improvement Programme
for England’s Natura 2000
Sites (IPENS)

Launch Workshop Report




Qualitative adaptation assessment

 Eight step adaptation assessment process
e Stakeholder workshop

* Four guiding / reporting tables

e Summary report structure




2°C and 4°C worlds as baselines

* Frames future climate in plain language

* Release from projected emissions scenarios, links
to real world change

* Links to the climate mitigation world
e 2°C - practical planning
* 4°C - long term outlook, mitigation messages



Wild

Purbeck
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Conservation management of Purbeck’s | | o 20 eCX
heathlands in the face of climate change | HEATHLANDS - FIVE

TOP ‘NO REGRETS'

ACTIONS

#1

Engure that respanding o cimate
change is well integrated imo

site management plans with the
emphasis on monitoring change
ang flesidle response

#2
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10 3Tan larger S5 in the best
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Proposals for new work programme

 What does implementation best practice look
like?

19



Protected Sites & climate change
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Protected Sites & climate change

Trailing edge

English SSSis
an:llasl:»r:::gla ‘# Species group Proportion
—— ' SsS
lmgh 0.76652 . SIOpe
Low 0342508 All species 4_
P value 0.0525
Higher plants

P value 0.0622
Slope
P value 0.0303

|

Lower plants

[ sope [ % ]
Beetles
P value 0.3857
moths P value <0.0005

|

Slope
P value 0.0011
Slope
P value 0.0144

Other insects

:

Other arthropods

Long term persistence is greatest in
Suggitt et al. 2014 protected areas. 1



Coherent Ecological Networks

Many sites too small

Historic habitat loss means
many species destined to
decline

Natural processes lost
Many sites not adequately
protected.

2010 International Ye;rol Biodiversity




Adaptation - building resilience

2. Inorease Size of existing

1. Restore hahitais (better) ‘ >
3. Crezite meww halbiizit pAHICheS coix \ E

Restoration area

Landscape corridor

Stepping stone
corridor
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NNR - Responses

M Refugia

Resilience
W Mitigating other pressures (RP)
B Improving connectivity (RC)
M Increasing the number of sites (RCr)
= Improving the matrix (RM)

m Accomodating Change (AC)
Flexible adaptive management (AM)
B Developing the evidence (EV)




The matrix

250 SACs
1,276,110 ha

85 SPAs
1,305,159 ha
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& Crown Copyright and datsbase rights 2013. Ordnance Survey 100022021

® Crown Copyright and database rights 2013. Ordnance Survey 100022021




Softening the matrix

NATURAL




Softening the matrix
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Softening the matrix

Species-richness

H1= 0.4366 o 0

Similarity of sward
to target grassland
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Microclimate refugia

only
The importance of location o #

alue
woe High : 0.745384

 High refugium potential

B Low refugium potential

» 2 10km resolution

Suggitt et al. (2014)



The importance of location
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The importance of lojg

Existing protected
areas cover areas of

high refugium potential

quite well

. High refug

B Low refug

and microclimate
refugia only

All species

Value
s High - 0 745384

Low - 0440212

ium potential

ium potential

Interest

Black dots are
Sites of Special
Scientijfic
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. What does implementation best practice look like?

Are the existing “site based” interventions sufficient to
build resilience of designated species and habitats to
climate change?

. Are there sufficient protected sites in the correct place
to adequately respond to climate change?

32



Projected change in conservation status of habitats

NATURAL
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Species composition of individual N2K sites will
change

100

75

MR

MNumber of SPAs
B/ /

2050 2080 2050 2080
Breth irds Wintering waterbirds
New sites ] Losses and gains No change

(ains of features N\ M Losses of features

Johnston et al 2013 — Nature Climate Change



Managers noted that current SPA boundaries
and citations often did not adequately capture
the full extent of habitats used by SPA features
nor the current suite of species fulfilling
qualifying criteria

2014
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. What does implementation best practice look like
. Are the existing site based interventions sufficient to

build resilience of designated species and habitats to
climate change?

. Are there sufficient protected sites in the correct place

to adequately respond to climate change?

Is the incidence of climate change driven species and
community change resulting in failure to reach
conservation status?

. Is there sufficient flexibility in the designation process

to respond to climate change driven range shifts?

36



Are some species are destined to extinction?

Projectzd mereases
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What to do about species?

Journal of Applied Ecology

Journal of Applied Feology 2012, 49, 12471255 doi 10.1111/1365-2664.12003
FORUM

A decision framework for considering climate change
adaptation in biodiversity conservation planning

Tom H. Oliver™, Richard J. Smithers?, Sallie Bailey®, Clive A.Walmsley* and Kevin Watts®

"Centre for Ecology & Hydrology, Maclean Building, Benson Lane, Crowmarsh Gifford Wallingford, Oxfordshire, OX10
8BB, UK; *AEA Technology plc, The Gemini Building, Fermi Avenue, Harwell, Didcot 0X11 0QR, UK; *Forestry
Commission, Silvan House, 231 Corstarphine Road, Edinburgh, EH12 TAT, UK: *Countryside Coundil for Wales,
Maes-Y-Ffynnon, Penrhos Gamedd, Bangor, LL57 2L.Q, UK; and SForest Research, Alice Holt, Farnham, Surrey,
GU10 4LH, UK
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. What does implementation best practice look like
. Are the existing site based interventions sufficient to

build resilience of designated species and habitats to
climate change?

. Are there sufficient protected sites in the correct place

to adequately respond to climate change?

Is the incidence of climate change driven species and
community change resulting in failure to reach
conservation status?

. Is there sufficient flexibility in the designation process

to respond to climate change driven range shifts?
Review of options for species likely to face extinction

40



Characteristics of intact & functioning
ecosystems

 Efficient recycling of elements
e Characteristic structure

'Healthy' stream “ A Sediment-affected

° o NA S am
* Connectivity @ e

\%

* Large Scale

@ ¥ Algae - receive energy for growth from sunlight and from nutrients in the water; alter nutrient ations and benthic habitat

@ a Grazers - feed on algae, modifying amount and growth of algae: generate fine particles through feeding

@ & Shredders - feed on leaves and twigs: modify/clean up leaf material: generate large and small organic particles
@ 7 1 Filter feeders - filter water, removing sediment and other particles; increase water clarity

@ 3 \' Deposit feeders - process organic material on and in sediment; move sediment around

@ Microbes - modify nutrients and carbon; provide food for grazers and deposit feeders

Moss B. (2008) Science of the Total Environment 400, 32-41



Characteristics of intact & functioning
ecosystems

Efficient recycling of elements e Better

Characteristic structure

Connectivity e Better

Large Scale e Joined

e Bigger & More

provide f deposit feeders

Moss B. (2008) Science of the Total Environment 400, 32-41



Function and structure

Lake Tuesday (Michigan) Food web
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So....

e concentrate on ‘how’ natural systems work rather
than simply ‘what they look like’

2.20 Ecosystem function can be influenced by the functional diversity among species

e But how to measure this?
— Functional diversity?

PRINCIPLES OF CONSERVATION BIOLOGY, Third Edition, Figure 2.20 © 2005 Sinaver Associates, Inc.

MJ Groom, GK Meffe, CR Carroll — 2006 Principles of conservation
biology -



