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A couple of quotes to bear in mind during the workshop:

“I don’t care whether you’re driving a hybrid or an SUV. If you’re headed for a cliff, you
need to change direction”, Barack Obama.

“Look - if you’re driving down the highway at 120 miles per hour, I'd rather be behind the
wheel than in the backseat”, Mark Wahlberg.



Environmental management must evolve in an increasingly
complex world

climate change

The highest level driver is the global nations’ commitment to the Sustainable
Development Goals.

To today’s audience in particular, sustainability means living within environmental limits.

However, we’ve already broken the planetary limits for climate change, biodiversity, and
the nitrogen cycle.

These three elements are, of course, inter-related:

Climate change impacts on biodiversity

Emissions of nitrogen create eutrophication which damages biodiversity

Some nitrogen emissions are powerful greenhouse gases

Biodiversity and healthy ecosystems sequester carbon dioxide from the atmosphere.

So it’s a complex world creating “wicked problems” — which require systems solutions
that deliver multiple benefits. But we must also avoid multiple dis-benefits. Wicked
problems need wicked solutions.

Image taken from Rockstrom et al., 2009, Nature: “A Safe Operating Space for
Humanity”.



And the reaction?

* UN 2030 Sustainability Goals: “halt biodiversity loss”

* Aichi Biodiversity targets: “By 2020 .. fragmentation is significantly
reduced”

*  “Governments demonstrated their commitment to achieving the
Aichi Biodiversity Targets and showed that the biodiversity agenda is
central and essential to the global sustainable development and climate
change agendas,” 13thCoP to the CBD.

*  Woods Hole Research Center: “habitat corridors .. are essential for longer-
term biodiversity conservation and also provide opportunities for climate
change mitigation in the form of carbon sequestration”

* EU Green Infrastructure Strategy “ensure ecosystems are better connected
.. in the wider countryside”

In response, a hierarchy of international commitments has been created, many
incorporating repeated calls for habitats to be reconnected in order to rebuild
biodiversity, ecosystem functions, and carbon sequestration.

Also in the UK, the Lawton Report “Making Space for Nature”, 2010, comes to the same
conclusions:

“There is compelling evidence that the collection of wildlife sites are generally
too small and too isolated, leading to declines in many of the characteristic
species. With climate change, the situation is likely to get worse. This is bad news
for wildlife but also bad news for us, because the damage to nature also means
our natural environment is less able to provide the many services upon which we
depend — particularly climate change mitigation. We need more space for nature.
This report calls for action which will benefit wildlife and people. It is a repair
manual to help re-build nature.”

This is pretty much a quote from the Foreword.



But biodiversity is in trouble ...

1 r WWF Living Planet Report 2016
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But meanwhile biodiversity is rapidly declining worldwide, and it’s no different in the UK.
This is despite decades of legislative protection of isolated habitats and individual
species. It seems something is wrong with our approach.

(1) Global Living Planet Index:

58% decline in population abundance for 14,152 populations of 3706 species monitored
globally between 1970 and 2012.

Shading is 95% confidence limit.

(2) UK Biodiversity Indicators 2015 Report:
Relative abundance of 213 priority species



One in six species destined for extinction under climate
change

Predicted extinction risks
25%

20%

Furthermore, climate change will only make things worse through increasing damage to
habitats and pressures on species. These estimates of extinctions across the world
suggest that there is a possibility of extinction of up to 30% of species in some
continents by the end of the century.

Taken from Urban et al., 2015, Science, Vol.348, p 571, “Accelerating extinction risk
from climate change”.



All this despite increasing significant action globally on
protected sites

Deterioration in biodiversity is occurring despite increasing efforts globally, nationally
and locally from governments, agencies and volunteers.

This measure is based on the aggregate of 6 global indicators of: protected area extent
and biodiversity coverage, sustainable forest management, policy on alien invasive
species, and biodiversity-related aid.

Shading is 95% confidence.

This plot is from:
Butchart et al., 2010, Science, Vol 328, p.1164, “Global Biodiversity: Indicators of Recent
Declines”

However, 8 out of 10 global biodiversity indicators are declining.

Specifically, global trends on fragmentation are unavailable but believed to be
worsening.

eg 80% of remaining Atlantic Forest fragments are <0.5km? in size

59% of large river systems are moderately/strongly fragmented by dams/reservoirs



Analysis of Keeling Curve: weekly CO, concentrations
from Hawaii
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There is recent very disturbing evidence of the role of declining biodiversity in further
aggravating climate change.

Mauna Loa Observatory (monitoring of atmospheric CO, concentrations since 1957)
provides the longest, high-quality, and most representative global record.

Data provide a saw-tooth plot with an in-year cycle: CO, declines during N. Hemisphere
early-summer (4 months) as terrestrial ecosystems soak up CO, through leaf and plant
growth, followed by 8 months of release of around half of the CO, back into the
atmosphere through biodegradation of fallen leaves etc.

The intra-annual drop, “a” in the diagram, is a measure of how good the ecosystem is at
sequestering CO,.

For reference, the intra-annual drop is around 7.5 ppm, but the rebound is about 9.6
ppm. So the increase each year is about 2.1 ppm (2012 figures).



N. Hemisphere ecosystems are losing ability to absorb CO,
from atmosphere
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By plotting the value of “a” over the years, it is found that the ecosystem was increasing
its sequestration ability up until 2006. This has been predicted as northern latitudes
warm and become greener, and because CO, is also recognised as a plant fertiliser.

However, it has also been predicted (IPPC Assessment Reports 4 and 5) that climate
change itself would begin to sufficiently damage ecosystems (through heat, drought,
floods, wildfires, pests/diseases, permafrost gassing) that they would decrease in
sequestration activity and, at some point, actually turn into sources of CO,. The IPCC
Reports both suggest this turning point might be around 2030. Worryingly, it seems to
be much earlier (ie 2006).

This plot taken from Curran & Curran, 2016, Weather Vol.71, p226, “An estimate of the
climate change significance of the decline in the Northern Hemisphere’s uptake of
carbon dioxide in biomass”.



N. Hemisphere ecosystems are losing ability to absorb CO,
from atmosphere
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The effect is very large.

The annual increase in CO, each year in the atmosphere in 2012 was 2.1ppm. But if the
Earth had not lost its ability to sequester (upper extrapolation) then the annual increase
would have been 1.5 ppm. So 30% less. This is equivalent to having added another
China to the emissions inventory — without declaring it. [see Curran & Curran, 2016,
Weather, Vol. 71, p.226]

Note that this effect is NOT incorporated into current climate change models - since they
assume future emissions trajectories and resultant atmospheric concentrations. It looks

like emissions trajectories will be much steeper than anticipated.

It is no surprise then that atmospheric CO, is rising faster than ever, while global
emissions have flat-lined over the past 3 years.

This is the beginning of positive feedback — potentially leading to runaway or irreversible
climate change.

It is very urgent that ecosystems are rebuilt.



One of the top 5 actions in the UK Climate Change Risk
assessment 2017 (UK Climate Change Committee)

Risks to natural capital, Climate change presents a substantial risk to the UK’s native wildlife
including terrestrial, and to the vital goods and services provided by natural capital,
coastal, marine and including food, timber and fibre, clean water, carbon storage, and the
freshwater ecosystems, cultural benefits derived from landscapes. Projected increases in soil
soils and biodiversity aridity and wildfire risks, changes in the availability and temperature
of freshwater, and the acidification and warming of UK seas, will
exacerbate existing pressures including pollution, habitat loss, invasive
species, and the over-exploitation of natural resources. Significant and
Ja potentially far-reaching changes are already underway, such as the
observed shift from cold to warm water plankton species in the North
Sea, which could have implications for the entire marine food chain.

MORE ACTION NEEDED

Here in the UK there is a simple national and strategic message “MORE ACTION
NEEDED”.

Sir Robert Watson, Chair of IPBES and former Chair of the IPCC, said: “Successful

climate action can never be at the expense of biodiversity, because stabilising the
climate is only possible over the long-term by ensuring the health and protection
of biodiversity and ecosystems. (5% Plenary of the UN International Platform for
Biodiversity & Ecosystem Services, Bonn, 2017).

It is great that the ESCom, LINK and the James Hutton Institute have called this
workshop to discuss what experience we have in Scotland of taking more and different
actions, and to assess whether there is a common view of a new and collaborative
direction we perhaps need to take, and how research and evidence-gathering can
potentially support our efforts.

In conclusion, the debate on biodiversity still lies in the hands of
environmentalists (that is the experts in this room); it hasn’t yet been usurped by
political, financial and business interests — as with climate change. And yet we
are failing. We, the experts, must get behind the wheel rather than being in the
backseat. We must deliver clarity, purpose and unified commitment to the way
forward. If we don’t, who will?

There’s a lot to do, and very little time.
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Ecological Networks: origins and
international context

Connecting ecosystems and landscapes
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Scientific roots i

Institute

= [sland Biogeography (MacArthur and Wilson, 1967)
=>»SLOSS debate (Diamond, Simberloff, 1975)
=>» Meta-population theory (Hansky 1981)
= |deal Free Distribution theory (Fretwell & Lucas, 1970)
= Patch Dynamics (Levin and Paine, 1974)
= Minimum Viable Populations (Gilpin & Soule, 1986)
= Corridors and their discontents (Simberloff, Noss, Diamond, 1987)

Synthesis: Re-birth of Landscape Ecology (American School, early
1980s): species centric, spatially explicit ecology, applied to
environmental management and planning

Some principles IT

Institute

= Landscapes are dynamic;

= Populations go periodically extinct, more
frequently in smaller patches

= Fragmentation increases risk of extinction

= Connecting areas increases persistence and
allows species to follow landscape dynamics
and match their life history to the available
habitat




UNESCO’s Man and Biosphere zonation ﬁ
(1972) Hutton

Institute

= Core area(s): securely protected sites for
conserving biological diversity, with limited
low impact human activities

= Buffer zone: surrounds or adjoins the core
areas,. More human activities; connectivity
function

= Transition area: area with a variety of land
uses and human settlements; sustainable
development activities

Classic framework for Protected Areas T
Network Toefoves

Institute

Butier zone

Core area

Suitainable use areas




N2K & Emerald Networks

= Bern convention (1979) Legally binding.
protection of habitats and species

= Emerald network: network of important
conservation areas

=
i
The James

Hutton
Institute

= EU countries: contribute to the Emerald Network

through the Natura 2000 network of protected

Emerald Network

Video source: Bern Convention

=
i
The James

Hutton
Institute




N2K in EU

HE

The Natura 2000 and the
Emerald networks

B festurs 2000 sites
B Cendudate Emeraid
Gites

National Networks o
. o
(Council of Europe States) LT
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National Ecological Networks i
Hutton
X . Institute
Pioneer countries:
1980s: Czechoslovakia, Estonia, Netherlands
Early adopters (1990s-early 2000s)
National
Belarus, Croatia, Cyprus, Hungary, Latvia, Macedonia, Moldava, Poland, Russia
(forests) ;
Regional
Abruzzo (ltaly), Chernivtsi Oblast (Ukraine); Cheshire (UK), Emilia-Romagna
(Italy), Flanders ( BE), Kuldiga district, (Latvia), Volga-Ural (Russia)
Today
35 countries, signatories of the Bern convention, have planned or implemented
networks or conservation
Status:From pilots to .'impleme'h.t:ation phase.
—_
The Pan E Ecological Network il
e Pan European Ecological Networ mn
Hutton

Institute

* Introduced in 1995, supported by the Council of Europe
and the European Ministers of the Environment.

= The main objectives: Conserve a range of good quality
ecosystems, habitats, species and landscapes in Europe

Pursued mainly through promoting synergy between
existing nature policies, land use planning and rural and
urban development;




Convention on Biological Diversity ==
Recognition Iﬂﬁlﬁ':,:.:
The CBDs 2011-2020 Strategic Plan Target 11
requires that systems of protected areas and

other effective, area based conservation

measures are “well connected” and “integrated”

Trends LT

Institute

From ‘separation of nature’ to multi-functional
landscapes

In Europe core areas, in the MAB sense, are
more the exception. Need to defragment the
and connect the whole landscape
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Re-branding: Green Infrastructure Uin
Hutton
Institute

“The Natura 2000 network constitutes the

backbone of the EU green infrastructure”

EU.

Green infrastructure is a strategically planned

network of natural and semi-natural areas.

Multifunctional:Biodiversity + Ecosystem Services; Integration of

countryside and urban networks; human dimension also important

See EU Green Infrastructure Strategy

i i
Outside Europe mn

Related initiatives
Greenways (US)
Large conservation corridors

= Multifunctional
= Multi-stakeholder partnership

Institute




Greenways [T}

Institute

= Fit the description of green infrastructure

SR . =

Before landscape ecology:

8 Project started in 1878 to

® connect Boston Common to
§ Franklin Park

Emerald Necklace,
Boston (USA)

Outside Europe 1T
intitute

New England Greenway

= Vision is to create a cohesive network of

ca 17 million ha




Outside Europe i
Hutton
Institute

The Great Eastern Ranges Initiative (Australia)

Along the eastern coast, from Victoria north

Queensland, ca 3600 km
—~—1
]
[T}
The James
Hutton

Florida Wildlife Corridor (USA)
For dispersal of large mammals (e.g. ‘Panther’)

Institute
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Terai Arc Landscape (Nepal)
Integration of sustainable livelihoods with
wildlife conservation (Tiger, Rhino)

- 2 i
--ﬁ Teral ¢ Landscape-Nepal
N el 0

Terai Arc Landscape (TAL), Nepal

AREA OF CONNECTIVITY CONSERVATION i"=-"-‘-
(IUCN) T

Institute

“A recognised, large and/or significant spatially defined
geographical space of one or more tenures that is actively,
effectively and equitably governed and managed to ensure that
viable populations of species are able to survive, evolve, move
and interconnect within and between systems of protected areas
and other effective area based conservation areas”

Essentially: Multifunctional large corridors, sustainably managed,
with, also, a Climate Change adaptation function.

11



Conclusions T

Institute

= The idea of connecting habitats and ecosystems
has been in slow evolution for decades, towards
the integration of Biodiversity, ESS and Climate
Change adaptation

= Implementation more difficult than articulating a
vision. Integration of biological and social
sciences and transdisciplinary work is essential

Institute

Thanks to the Scottish Government
(RESAS) for funding research
relevant to this topic

Contact: alessandro.gimona@hutton.ac.uk
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Testing times: testing
biodiversity

Dr Deborah Long
Programme Director, GROW Observatory
LINK Honorary Fellow

Environment, Climate Change and Land Reform
Committee Inquiry into Biodiversity Progress to 2020:
letter to Cabinet Secretary 25 November 2016

* The Committee heard that the number of strategies and their lack of
“join up” has resulted in a lack of clarity over the strategic purpose
and therefore in a lack of clarity in the approach for those tasked with
delivering a “step change” for biodiversity in Scotland.




State of Nature 2016

Over the long term, 54% of vascular plant species declined and 46% increased.
This pattern was unchanged over the short term

38% of butterfly species dechined and §1% increased over the long term.
Over the short tarm, 26% of spames daclined and 74% mereasad

Over the long term, 44% of bird species declined and 56% increased Over short
tarm, 54% declined and 46% increased.

Of the nearly 6,000 specias known to occur in Scotland that have heen assessed
using modern Red List critena, 520 {9%) are at risk of extinction from Great Britam.

It is largely thanks to the efforts of dedicated voluntears that we are able to show
these measures for the first tine m State of Nature 2016: Scotland

Biodiversity trends

X
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Figuse 3
Tha UK Friosty Species Indicator chowe the Abundance Indos (bius)
ar 213 prissity spech oy e (radd) for 111 pricsiny

species”. Tho chaded aseas show the 37% canlidence intervals




Restoring biodiversity: how to build a mammoth

e Like this?

Pesearchers have completed the first comprehensive znalysis o the erbire wool'y
mamrmoth ganome. Photo by AumtSprayShutterStock

What do we need?

e Effort * Funding
* Expertise * Collaboration
* Focus e Control




The only way to save a rhinoceros is to save the environment in which it
lives, because there is a mutual dependency between it and millions of NN
other species of both animals and plants... .




Scottish Natural Heritage ~ Dualchas Nadair na h-Alba

Ecological connectivity and networks —
current SBS activity and next steps
Pete Rawcliffe

Head of the People and Places Unit
Scottish Natural Heritage

BIG STEPS
FOR NATURE

sm MEETING THE 2020 CHALLENGE
@Mﬁ} FOR SCOTLAND’S BIODIVERSITY

_—

Scottish Natural Heritage =~ Dualchas Nadair na h-Alba

SBS 2020 Challe_nge i Scotland’s Biodiversity
Outcomes and big steps  a Route Map to 2020

1. Ecosystem restoration

2. Investment in natural capital

3. Quality greenspace for health
and education

. Conserving wildlife

. Sustainable management of
land and water

6. Marine and coastal

ecosystems restored

B
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Scottish Natural Heritage = Dualchas Nadair na h-Alba

Big Step 5 — Sustainable management of

Priority project 10 — land and freshwater

2020 Challenge Outcome: Mature is faring

i m p I’OVi n g eco I Og | Cal well and ecasystems are resilient as a result
connection

of sustainable land and water management.

Priority Project 10: Improving ecological connectlon
Alm: Improva habitat and spacizs resiliance, contributa to widar
ceosystom services [such as improved natural flood managoment
and redueing diffuse pollidion) and confribute fo the socio-economics
ol cenlral Scolland.
Target: nprove comeclivily belween hubilals and ecosysiems.
On-going work
= Habnlal insnsgeansnl o supporl connecaans lor eighl silss wilinn
the CSGN arcs through EcoCo LIFE project
Flanned wark
=« Davelop a nafinna acnlogical network 1o ananls charactarization
ol the nalme ol Scolland, and o belp wilh e genliiealion
of priarity araas for acfion on hahitat rastoration, creation and
Prolscinn.
= Devedop intograted habitat ‘oppofunity' mapping for conmal
Ecotland and identify delivery mechanisms.

B

Scottish Natural Heritage = Dualchas Nadair na h-Alba

Key activity -1

« Development of IHN mapping

e EcoCo Life project — Integrated
Habitat opportunity mapping
for Central Scotland

» EcoCo Life project —
Demonstration work on eight
areas

« Development of a Ecosystem
Health Indicator on
connectivity

B




Scottish Natural Heritage  Dualchas Nadair na h-Alba

Key activity - 2

DAD

Scottish Natural Heritage  Dualchas Nadair na h-Alba

Key activities - 3




Scottish Natural Heritage ~ Dualchas Nadair na h-Alba

Ky £ laments of 4 natlonsl ecoloaleal network tor Scotland

Key Elements of a
National Ecological
Network?

- characterisation framework

- protected areas

- green networks

- ecosystem management,
restoration and creation

- benefits for people
-?

B

Scottish Natural Heritage ~ Dualchas Nadair na h-Alba
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Scottish Natural Heritage ~ Dualchas Nadair na h-Alba

Next steps?

* SBS working groups
discussion — 8th March

* Quick review of existing
activity

* Development of NEN
statement and action plan

N.B Cabsec/ECLR keen to
see progress!

B




Annex 2. Short showcase-talks — existing initiatives

1. Irina Birnie (Aberdeenshire Council)

2. Louise Bond (SEPA)

3. Vanessa Burton (Edinburgh University)

4. Jan Dick (Centre for Ecology and Hydrology)
5. Chris Ellis (Royal Botanic Gardens Edinburgh)
6. Justin Irvine (James Hutton Institute)

7. Derek Robeson (Tweed Forum)

8. Paul Sizeland (Scottish Natural Heritage)

9. Andy Tharme (Borders Council)

10. Kevin Watts (Forest Research)

11. Bruce Wilson (Scottish Wildlife Trust)

12. ‘Data and tools’ breakout presentation — Marie Castellazi (James Hutton Institute)



Aberdeenshire

COUNCIL

From mountain to sea

Nature
Connections -
Aberdeenshire

Edinburgh Centre for Carbon
Innovation, March 2017

Irina.birnie @aberdeenshire.gov.uk

Aberdeenshire
COUNCIL

From mountain to sea

What Aberdeenshire has done/is doing...

* REGIONAL/SHIRE WIDE:

North East Green Networks — Statutory Planning Framework — Land Use
Strategy Pilot - Forest and Woodland Strategy 2016 — Local Nature
Conservation Sites (LNCS)

* SUB-REGIONAL/LARGE SCALE:

Flood Management Plans - Dee Catchment Management Plan — Long
Distance Trails (Deeside Way, Formartine and Buchan Way) - road verges

» SITE AND SETTLEMENT SCALE:

Ellon Green Networks — Ury Riverside Park — Buffer Strips on development
sites - Open Space Strategy




Aberdeenshire
COUNCIL

From mountain to sea Where?...

KEY
0 ot s Strsteny Pt
[0 Foresiry and Woodland Suategy
| I Lot Mol Coomrvation Sites
s Formarting & Buchan iy and Decsise Weay Paths
[ e Calchmen Maragement Plan
B = Green Banwark Project
B v preme:

N
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Aberdeenshire
COUNCIL

From mountain to sea Our approach

REGIONAL SCALE

» Statutory Planning — policy context

» Land Use Strategy — broad advocacy role + assessment tool

» Forest & Woodland Strategy — informed by LUS process

» Local Nature Conservation Sites — systematic survey and assessment

SUB REGIONAL

» Flood Management Plans — natural flood management built in

» Dee Catchment Management Plan — partnership working across themes
» Long Distance Trails - enhanced biodiversity along green corridors

» Road verges — pollinator trials

SETTLEMENT AND SITE SCALE
» Ellon Green Networks — extensive consultation + species focus
» Uryside Park — public consultation + formation of SCIO




Delivering multiple benefits

Connecting people &
Connecting nature

Louise Bond, louise.bond@sepa.org.uk

www.sepa.org.uk

Delivering multiple benefits
Connecting people & Connecting nature

What: Partnership projects at regional and landscape scales

Overall aim: To identify ‘opportunity areas’ to deliver multiple
benefits for a range of partners

Initiation: Identify/establish partnership, agree goals and shared objectives
(policy, legislative and operational), collate relevant data

Method: GIS analyse data (WFD, Integrated Habitat Network, development
plan zones, Forest mgtm plans, local nature designations etc.), multi-criteria
analysis

QOutputs: Maps of ‘opportunity areas’ where improvements to the (water)
environment could deliver benefits for multiple drivers (habitat connectivity,
flood mitigation, recreation, woodland expansion etc.)

Delivery: ‘sense check’, develop and prioritise partnership projects

Figure 1: Forth
| Basin Study
Process




Delivering multiple benefits
Connecting people & Connecting nature

Where: Regional scale: Glasgow Clyde Valley Green Network project 2010-
12 Forth River basin district 2012-13
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Step 1 & 2. Integrated Habltat Network rural and urban dlffuse poIIutlon
downgrades, river/loch morphology pressures (391 locations)

Delivering multiple benefits
Connecting people & Connecting nature

Where: Local landscape/catchment scale: Strathard Project 2015+

Legend
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Hydrology results
Priority for woodland creation
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Figure 4.1) The final opportunity zones for broadleaved woodland plant|ng




Delivering multiple benefits

‘The lacal history '
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Connectivity @

= Innovative, explorative MSc projects €OI N B\}'

= Welcome collaboration with outside partners

= Recent dissertations have worked with Forest Research and Scottish
Natural Heritage

= Yearly ‘mixers’ aim fo link up MSc students with organisations

= PhD research - biodiversity and ecosystem services (including
connectivity) under alternative ‘visions' for woodland expansion

Vanessa Burton
vanessa.burton@ed.ac.uk

I = , 77 Trees for Life Core Areq, .
hw___ = _ 7 NW Highlands Scotland-wide

Falkirk, Central Belt

Locations

Wolong Nature Reserve, China
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ALARM scenarios analysis and 5
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BEETLE and Habitat suitability
landowner modelling and
surveys BEETLE

Burton (2014) Zacharias (2016)




CEH Research Highlights — Connectivity
Jan Dick and colleagues

mr‘arl-lyﬂrdqz ¥ N E RC gfv%fﬁﬁﬁf’

Connectivity — Biodiversity and people

Landscape connectivity to
simulate dispersal and invasion

‘Gravity models’ for
human connectivity

Flow models for

hydrological connectivit
wd_,;;j

Trade network connectivity

to predict introduction
connectivity to

predict novel
interactions

White et al (2017) Modelling the spread and control of Xylella fastidiosa in the early stages of
invasion in Apulia, Italy. Biological Invasions.

Chapman et al (2016) Modelling the introduction and spread of non-native species:
international trade and climate change drive ragweed invasion. Global Change Biology
Chapman et al (2015) Inventory and review of quantitative models for spread and dispersal
of plant pests for use in pest risk assessment for the EU territory. EFSA report.
mr‘arl-lyﬂrdm ¥ N E RC ?rﬁk"fmﬁ%

Contact: D. S. Chapman, dcha@ceh.ac.uk




Fresh water conductivity

Hydroscape is a consortium of 7:

University of Stirling (lead)
ﬂggroscapc Centre for Ecology and Hydrology
. University College London
Lancaster University
University of Glasgow
Natural History Museum
British Trust for Ornithology

How does connectivity influence the
distribution of organisms, nutrients
and energy within and between
landscapes?

How is this relationship altered by
different stressors, singly and in
combination?

NERC [SiaSeis

Contact: Laurence Carvalho, laca@ceh.ac.uk

Floral richness of habitats and landscapes, pollinators, and crop

pollination services

NERC PhD (final year) T.M.Evans (Student) S.Cavers (CEH) R.Ennos (Edinburgh University), A.J.Vanbergen
(CEH), M.S.Heard (CEH)

¢ Assessing role of habitat
structure for delivery of
pollination services

¢ Pollinator visitation rate,
diversity and abundance

¢ Plant outcrossing, reproductive
success, yield

¢ Local and landscape floral
resources

¢ Integrating molecular genetics,
ecology and spatial modelling

Experimental plants introduced to different floral contexts

Lo

NERC [t

High floral diversity Contact: A. J. Vanbergen ajv@ceh.ac.uk

floral diversity




QUICKScan - Spatial analysis tool to enabale planning

QUICKScan used in participatory process to suppbrt exploratory
dialogue in a facilitated workshop examining location of additional woodlands
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Dick, J., et al, (2017) Biodiversity Science, Ecosystem Services &
Management 13 12-25 N :
NERC E:

Contact: Jan Dick, jand@ceh.ac.uk

National scale analysis
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Christopher Ellis ' Royal
Royal Botanic Garden Edinburgh Botanic Garden
c.ellis@rbge.org.uk Edinburgh

Vascular plants (isolation) Lichen Epiphytes (agent-based models)

0metres
- 25 metres
50 metres
100 metres. i
250 metres.

500 metres.

1000 metres

Spore traps

Proportion of trees colonised

Time (years)

Genetic techniques (PCR)




Lichen Epiphytes (spatially-implicit simulations)

Old-growth species:

80% microhabitats suitable
50% occupied (contiguous forest)

o o o Sremaining 5% mortality rate
g P 20 yr generation time
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Land use decision making:
spatial mapping tools

Andrea Baggio, Marie Castellazzi, Alessandro
Gimona, Justin Irvine, Laure Poggio

SR The James
—

== Hutton
Justin.irvine@hutton.ac.uk IIIII Institute

Mapping multiple criteria (or connectivity in the context of
other objectives).

Criteria can relate to policy or guidance or preferences of stakeholders
Some criteria are +ve........ Other criteria are -ve

B

Land Capability for
Agriculture

X Within 50 m from rivers
= Outside —_———y
g multifunction Within 500 m from core path
@ | InNitrate Vulnerable Zones o
b~ - ——
(7] . . r
In sub-catchments with high N
E 3 Non native Conifer g
= |
- ] In sub-catchments with high
e
E ™ Land Capability for Sediment Export ;1'.
46; g Commercial Forestry On Woodland Corridors c
- = On Target network: =)
g - Land Capability for T e o =4
o h'% Agriculture 2050 Within multifunctional area o
z{b On flood-prone areas (7]

On suitable for Forestry

Flood plain buffer |
around town

On wet mineral soil

0On Woodland Corridors (Ica 2050)
Buffer around roads
Out from multifunction area but at
1km from native woodland
ments

gﬂasrtﬁlxsgfﬂfparcel of land) match the different sujtapility crit

htérnal men
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Tools for land use change taking into account multiple

criteria

Aberdeenshire Regional Land Use Pilot: Mapping
the Consequences of Land Use Change tool

(MELoDIC) (http://rlup.hutton.ac.uk/)

MELoDIC 2 https://sptoolslp-
hutton.shinyapps.io/MCDAMA 2016/

Sustainable Land Management

— Options Tool

Landscape Sensitivity to Windfarms : ’
H &

EExE
Abﬁrdﬂﬁﬂ!him A = Justin.irvine@hutton.ac.uk National B 5
it Trust  EQRQE

COUNCIL

Broadleaved Woodland Corridors
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Landscape Sensitivity to Wind Farm development

Model validated by stakeholdars during tha
‘Workshop in Pert & Kinross 29 Novembear 2016

Weights {0-100):
Carbon = 70
Cumulative Impact = 80
Cultural =73

PERTH &

KINROS!
CoUNCIL

7 6 missing 20 11
Tablel Table2 Table3 Table4 Table5 Table 6 MEAN GEO MEAN _ STD DEV
60 50 20 70 72 54.40 49.67 1891

70 80 920 90 50 76.00 | 74.32 14.97

Scores

Cultural

Landscape




>

S Role of Tweed Forum

FORUM

Established in 1991 1

7 staff
Work at the catchment scale

Derek Robeson, Senior Project Officer
info@tweedforum.org

F’ We work within the Tweed Catchment
TWEED Example of Natural Flood Management projects in the Tweed
FORUM Catchr_nent

Eddleston Water

A
Project Gala Water Till Floodplain

NFM project and Wetland
2 Restoration
project

Selkirk FRM
Scheme

Craik NFM . Bothont - Futures
Demonstration Glen NFM
project project




> |

TWEED Habitat Connectivity Networks

-Key Catchment Scale Projects & Drivers

* Flood related linkages * Habitats and Species

o Eddleston Water NFM » Tweed Invasives project

« Hawick Flood Scheme » Peatland restoration work

« Water & Soil Quality » Upper Teviot Native & Riparian

woodland planting project
* Ale wetlands creation scheme
* Landscape trees grant scheme
* Partners
» 30 partner organisations
* Main partners are farmers

 Diffuse pollution in
Berwickshire

¢ [International links

e Interreg project -North Sea
Basin

 Tweed Shire Australia

Methods and Tools Used

Main funding sources

e SRDP Agri-environment Schemes

*  SRDP Forestry Grant Schemes

e Wind Farm Biodiversity Offset Funds

Catchment scale target mapping projects

* Land Use Strategy Mapping Tool

e Currently working with FCS and SEPA on a
woodland planting target map to assist with Natural
Flood Management and Diffuse pollution

Ultimate aim:

e To promote Nature Based Solutions to address land
management challenges and facilitate opportunities




F’ Example project: Re-connecting the

TWEED Eddleston Water with its floodplain
FORUM

inierreg B
Morth Sea Region
ﬁgiﬂi_ﬂ_:_v\_'i:h Mature




Joining up nature across central Scotland

EcoCo Life Project
Ecological coherence in practice
models, maps and matrices

NATURE CONNECTIONS:
A scoping workshop for new collaborative action
15 March 2017

Paul.Sizeland@snh.gov.uk
FAS) EcoCo Project Manager, Scottish Natural Heritage

“Implementation of integrated
habitat networks to improve
Ecological Coherence across the
Central Scotland Green Network”

Joining up nature across central Scotland

| Ecological Coherence elements:

¢ Patch size

— { * Connectivity; structural and
functional (networks)

¢ Biological diversity
| * Ecological functionality

Presence of endangered, rare or
endemic species

* 12 management zones (mainly post industrial) ;
identified using the “Ecological Coherence Protocol”

* 4 broad habitat types; peatland, wetlands, Black Devon
freshwater and open mosaic habitats get:(ands,
acks

—

WAL




Accessible nature
Education

Green travel
Carbon storage
Local climate
regulation

Air purification
Noise regulation
Water purification
Pollination

—

The best places to work
for people and wildlife

Habitat
Networks

Identification of
source areas
Least-cost
connectivity
analysis to map
networks

Low, medium and
high dispersal
distances

Locations where an action is feasible
Parameters include elevation, slope,
land-use, land unit size, proximity to
water courses, water levels ...

WAL

Joining up nature across central Scotland

EcoServ-GIS
i
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(1. a) Lowland wetland
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i EcoServ-GIS

Ermarcy Survey 318 & Sman copsge ane Suaase rord 218

i EcoServ-GIS

Ermarcy Survey 318 & Sman copsge ane Suaase rord 218

1:117.500
AT papet sl




Lowlands Wetlands creation EcoCo
Black Devon wetlands, Clackmannanshire; RSPB e

Joining up nature scross central Scotland
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Lowlands Wetlands creation
Black Devon wetlands, Clackmannanshire; RSPB
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Joining up nature scross central Scotland

References and thanks to;

o www.ecoco.org.uk , contact Paul.sizeland@snh.gov.uk

. EcoCo LIFE Scotland, “Implementation of integrated habitat networks to
improve ecological coherence across the CSGN. LIFE13 BIO/UK/000428”

o Catchpole, R. 2013. Ecological coherence definitions in policy and practice.
Scottish Natural Heritage Commissioned Report No. 552.

. Scottish Natural Heritage ; www.snh.gov.uk

. Central Scotland Green Network www.centralscotlandgreennetwork.org
. EcoServ-GIS; Jonathan Winn jwinn@scottishwildlifetrust.org.uk
. EcoCo Partners;
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Nature Connections
ECCI
Edinburgh

15th  March 2017

s#Andy Tharme,
\‘___ Scottish Borders Council
\atharme@scotborders.gov.uk

Scottish
Borders Our Scotsh Borders
— COUNCIL Your environment

Scottish Borders Council — What we have done and what we are doing

I Scottlsh Borders LBAP —HAP &
habitat network focus 2001 &

for biodiversity 2006
5. Aerial Photography/Phase 1 habitat
and Indicative habitat network
2010 B
6. Biodiversity offsets- black grouse
natural flood management etc.
2009 onwards.
7. Land Use Strategy pilot 2013 {58
8. Penmanshiel Compensatory
Replanting Scheme 2016-

/41l Borders Our Scoffish Borders
ORI Your environment




Methods and tools _
mansgemer. Habitat Action Plans & updatlng us’\g-g\LU.S pilot
b §

| Dacsion supe- OUTPULS. . } o
F “_"““x - wn

fﬁ Woodland Strategy IFS and Forest Habitat Network ________
g tools 2005 Technlcal AdV|ce Note 2012(WEAG). E e

s =¥

. Dec[spﬂ Supporf Tools},'— Borders Wetland Vision— =
wetland oppommg%*eﬂas Integ;ated Habitat Network ==......
% (FRS/SNH) é _ s

2 , J » *
. Phase 1 Indlcatlve Habltat Ngtwork tool (Environment

Systems) ¢ ,& 5 P

o,

AV

Land Use Strategy pllot-'mapﬁlng tool — multiple
o benefits linked to key policy drivers (Environment

"_ . Systems)

Other Strategies — Tweed Catchment Management
Plan, Tweed Wetland Strategy, Black Grouse in 2

"~ Southern Scotland conservation strategy, Tweed =~ |
Sclé)lt?'_% 1Risk Management Plan.
% Our Scotish Borders

A& orders
—=— C Local Planning policy — Biodiversity, Green Networks Your environment

Location of action

rrrrrrrrrrr

Ale water
wetlands v Upper Teviot

il Wster

7.5ha 17.5ha T L i

LUS pilot
frame §< ttps /lwww.scotborders.gov.uk/info/20013/environment/723/biodiversity/5
£ Borders Borders Forest Trust, SUP, Our Scoﬁ#sh Borders
Your environment

F AN,
=== COUNCIL  Tweed Forum, GWCT, FCS, RSPB, SNH
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Dr Kevin Watts

Forest Research
Senior Landscape Ecologist
Head of Land Use & Ecosystem Services (LUES) Research Group

University of Stirling
Honorary Senior Lecturer & Co-PIl of WrEN Project

- email: kevin.watts@forestry.gsi.gov.uk

- webpages:
about me - www.forestry.gov.uk/fr/infd-64gaaq
habitat networks - www.forestry.gov.uk/fr/INFD-673ER6
WrEN project - www.wren-project.com/

- twitter: @watts_km @WrENproject

c‘ Forest Research

a) what your organisation have done/are doing relating to
connectivity/networks:
1. Targeting action: 2. Evaluating change:

UK Blediversity Indleators
In Your Packet 2011

eutns prassiang

Lan .
LV LN, A e

REVIEW ARTICLE

What can studies of woodland fragmentation and creation
tell us about ecological networks? A literature review and
synthesis

Jonuthas W, Hnmphrey « Kuvin Walts - Elza Fuentes Munteracsor «
Nicholas . Maczrue - Androw . Peao - Kinty ), Park




c‘ Forest Research

b) what location(s) the work covers:
Forests - Catchment/landscapes - Countries/UK:

G Fores Research

sl wdvaiiesrs - Forest habitol network in Scofland

From 2004...

argyl .zanzs
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Trmepuml by skl apusasd isavs Sy UK Bindiversity Indicators
in Your Pocket 2011
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g vt ForEst Research

¢) what methods/tools are being used:
1. GIS models:

RESHARCH ARTICLY

Targeting and evaluating biodiversity conservation action
within fragmented landscapes: an approach based
on generic focal species and least-cost networks

Kievin Watss - Amy 12 Eyeolt - Phillip Hasdiey -
Duncam Ry + Somailbun W. Humphrey -

Christupbeer P. Qi

2. Probabilistic models/indicators:

Cormaras b sk 5 Boorea D
Fealogical Indicarors
jaur ral kamepege. waw slierisn camiioes e lind x

Sl communication

Developing a functional connectivity indicator to detect change
in fragmented landscapes

Kirvin Wats *, Fhillip Hassdley

3. Theoretical principles/frameworks:

Journal of Applied Ecology [ —

e 4 Arpe? Bt 0, A, L 2 e U e Biolngical Conscrvation

FORUM

A decision framework for considering

adaptation in biodiversity conservation planning v I - . :
Mo existing bisdivessity corsesvation sTatcgics applescale ina

Tom H. Diiver'™, Richard J. Smithers®, Sallle Balley®, Clive AWaimstey® 2nd Havin Watts® chargirg climate

Ios nal hamapag a: s alias anes molos an
limate oh.

Tem L2 Cliver*, Rivaond L Smithers b, Colin K Beale , Kevin Yt




c‘ Forest Research

c) what methods/tools are being used:

Individual-Based Models: ﬁ DT
Trnlugical Infunrativs
Methods in Ecology and Evolution -

e P i ML TR T Azt TTLIE 20

APPUCATION
S % Z A mwlticspedies minde Ting appeaack o esamine e mpser oF 2 kemative

Range&hifter: a platform for modelling spatial climate chanpe adzzation stratcyees on range s| i abditr in s

eco-avolutionary dynamics and species’ responses ndscapa

to environmental changes

S SF L G BT Kan B,

@rnatz Bocedi', Steplen C.F. Palii”, Guy Pa'er’, Risto I Halkinen”, Tlannis &. Matshos,
Kouin Wiatks® ard.Justin ML), Truls'

5. Empirical studies:
Ecology and Evolution

Ecology and Evolution

Using GRS to validats least.cast modaling of gray i i i i -
e T Using historical woodland (.rea?mn to construct a Ic!ng
fragmented landscape term, large-scale natural experiment: the WrEN project

i e St bl Kewin watts'?, Eliss Fuentes-Montemayar, Micholas &, Mazaregar™, victor Feredo-a varez?,
taare Ferryman', Chioe 3ellarmy®, Nigel Brown® & Eirsty ). Park?

TR oodiand Cradtion &
B clogito Networks
Pupulation genetics of Formice aguilonie wood ants in Scotand:

the effects of bomg-term forest Teagmsentation amd recent

reforestution

T Vit - Ko Wit S bt -
fpa—

Biotogical Conservation

artions for 2 woodland insect within a highly fragmented landscape: &
andscape genetics perspective
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""&”‘ Wildlife
3_ -\i Trust

*€5¢ Scottish

Bruce Wilson — Senior Policy Officer

bwilson@scottishwildlifetrust.org.uk

.4 0 The Living Landscape concept focuses on managing land at the ecosystem-scale to benefit people,
wildlife and the economy.

0 It can be thought of as 3 legged stool of sustainability but applied to land management.

* 0 Living Landscapes aim to deliver environmental, social and economic improvements to an area,
rebuilding our natural environment on a larger scale than ever before.

0 Our approach to creating a Living Landscape depends on both the natural habitats, and the social and
economic needs of an area. However, there are common factors that are necessary for success:

» Action needs to be taken on multiple scales and must link conservation with land use planning.

» Projects of this size need deep-rooted support and must be driven by the aspirations of local
people.

» There needs to be the will to change and serious investment in rebuilding natural assets on a
landscape scale.

0 A successful Living Landscape is one with a network of healthy, resilient ecosystems supporting all
forms of life. Ecosystem health is restored and society benefits fully from the vital services that
ecosystems provide.
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Woodland connectivity as part of
Sustainable Land Management - i

. The James
OptionsTool Hutton
Institute
&l f.mr.prm‘Tan::ons.rOOI National

5 U_Cnezse Preject Trust

X 13 LardF - Gereral

57 15_LandF - Transition Matrices
5 1l andl - Bdd Spstiel T
5 2_Land use change

53 Friority zreac for charge
57 £4_Targetland use propertions
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5 7a Ouzpuzs Szatstics

5 To_Cutzuks to Shapefles
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Marie Castellazzi, Alessandro Gimona
Andrea Baggio, Justin Irvine, Laura Poggio, Andrew Coleman (NT)
15t March 2017

Overview SLM-OptionsTool

E Tool_Lakebustrict MainMap

INTEODE

- Broadieaved, miked

- ot

- rabie

- e grasstand
Raugh grassland
Meutial giasaid

= o grasstand

= Heathe, dwarl

Aim: to suggest potential land use changes meeting
user-defined land management objectives.

Baseline land cover map
Potential new landscape
Potential new landscape
Potential new landscape

Target land use expansion
e.g. woodland + 10,000ha

SLM-OptionsTool

LandSFACTS model
(rule based, stochastic)

Inherent constraints on
land use changes
e.g. land capability, policies

Land functions

e.g. woodland connectivity
-> opportunity map
-» transition matrix
- weight Statistical analyses
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Overview — Land function: Enhancing woodland connectivity F
¢ For each land function in the tool: 3 components The James
Hutton
/' . N/ o o gute

An Opportunity map Land use transitions matrix using Scores

™ 0 :nolanduse change ; 3
0.2 : low probability of land use change i - b

m 0.5 : high probability of land use change 3 = IE .

a 3 $ 4 2 o5 IR £

! ; R A R

OIS ) 4 o i

e o B [0

T ? ﬁ | | n

4 a, i 1 E 7 " "
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el dwea T shaut m = 7 I8 o 2 n
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2 ¢ 0 o |0 4 o a

Qﬁln‘ FE S

Weight of this function
in comparison to others
(spatial or non-spatial)

Land functions in the tool
[l ab. Clien.Rog. T ban
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Friviein Resgulialinn

mmlalui Connactivi

Hrogucticn - Lrops
Meacmdion Faldis
Procucticn - Timber

Wizual smenity and recreatcn
Liznaed- e sl Ll riliags

Scenario a)

original tool : Circuitscape

very time consuming analyses =————>

based on landscape matrix

Enhancing woodland connectivity - current status

new tool : GIMPOS

simpler index of isolation
(corridor resistance values)

based on habitat patches

Drand v - ek

1z0z00

‘\-.

]
U [TT]

The |James
Hutton
Institute

applied to the case study




Scenario a) Enhancing woodland connectivity, Opportunity map —~—]

[~
[ 1T

The James
Hutton
Institute

WoodlandConnectivity
o
0.2
B05 < Highest
opportunity

|

Opportunity map
further restricted
to values above
31 quartile
(values >=0.5)

Scenario a) Enhancing woodland connectivity, 5 outputs %‘
i
. The James
Display of 5 runs Hutton
Institute
replicate 1
replicate 2
replicate 3
replicate 4
replicate 5
S Jeurent

B i e, sraced

]new

B lonlursus




Scenarioa)  Ephancing woodland connectivity, output stats —~—]

]
[ 1T

The James
Over 100 runs :::5:&2
e.g.
How often
polygons became
woodlands?
Frequency distribution
i for non-0 values (10 -> 50)
& g
i\ 0 oas :'/I:ltm 10013 10 19 22 25 22 31 34 37 1042 1510
0T
Scenario b) Enhancing 10 land f i i —
nhancing and functions scenario ——1
T
The lames
¢ Considers 10 land functions (opportunity maps & matrices), :"ﬁ?::mf]
nsti

equal weights




Scenario b)

10 land functions scenario, priority areas

Privrity area Tar change: all Fand Tunclions & above S quarlile, excluding priorily habilals

-

[~
U [TT

The James
Hutton
Institute

10 land function
opportunity maps

+ only above 3™

quartile

+ ‘Protected
Habitats’
with no LU change

Scenario b)

10 land functions scenario, 3 outputs

LUchange_If10_AbLF3QPH_2
Bl wosceriae mxed

I coniescias

"N--

]
U [TT]

The |James
Hutton
Institute

Spatial variability
of the whole
model set up,
including:

land functions
transition matrices

more complex
models could
include:

land capability,
regional/cooperati
ve targets of land
uses, regional
preferences on
land use
transitions...
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Science connecting land and people Environment
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Ecosystem Services Community

Scotland -

“NATURE CONNECTIONS: working together to enhance Scotland’s
environment, biodiversity and resilience to climate change”

Contact: Alison Hester

alison.hester@hutton.ac.uk

tel. 01224 395196

James Hutton Institute
Craigiebuckler

Aberdeen AB15 8QH
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