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Overview
The aim of the workshop was to update stakeholders from organisations with an interest in ecosystem services and land use about progress on our

research in the Scottish Government Strategic Research Programme, specifically research on Biodiversity and Ecosystem Services (WP1.3) and Sustainable
and Integrated Management of Natural Assets (WP1.4). The discussions provided useful guidance about which specific areas of research could be
developed, and have identified some opportunities for collaboration. The workshop was a mixture of plenary presentations, discussion and break-out
workshops. It was complemented by a pre-meeting briefing, which summarised the ongoing work for the intended audience. Feedback suggested that
although some perceived an imbalance between presentations and discussion, many of the stakeholders welcomed the breadth and depth of information.
Afternoon discussions have indicated how work might be developed to make it more readily accessible for timely information provision for those
developing policy post-Brexit. However, the discussions also highlighted a need for training researchers in how policy processes work. Overall, most
participants found the event useful and stimulating and all wanted to continue to engage with the research.
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Agenda

Time Agenda ltem

10:30 Introduction to the Day and overview of the Biodiversity and Ecosystems and the
Integrated Natural Assets work packages — Rob Brooker (JHI)

11:20 Climate Change
Overview - Glenn lason (JHI)
Spotlight presentations:
Lucy Gilbert (JHI) - Ticks and tick-borne disease: resilience to climate change
Rebekka Artz (JHI) - Is peatland restoration future climate-proof?
Q&A /discussion

12:40 Lunch
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Wrap up and next steps — Rob Brooker (JHI)




Notes from morning discussions

Biodiversity

Robin Pakeman (JHI) gave an overview of the work ongoing, then Chris Ellis (RBGE) presented on Lichens in the Landscape and Tim George (JHI) on
Understanding Scotland’s bere barley resource. There were questions about explaining what ‘landrace’ means and also if landrace varieties perform under
‘elite’ conditions (e.g. in conventional agricultural soils).

A: Landrace means adapted to specific conditions over many hundreds of years due to selective breeding and whilst the landrace varieties will grow on
conventional soils, their yield will not be as high as commercial varieties. The real value is in using the diversity to show where barley could be grown in
more marginal soils; the heritage values; and resilience to change. There are no incentives to pursue genetic diversity beyond the commercial premium
available.

Another stakeholder asked: do people care about lichens?

A: Not everyone, but many do for many reasons. Firstly, lichens may have more conservation value than most of the mega fauna people associate with
Scotland, and can tell an interesting story about ecosystems (symbiosis, adaption to specific niches); visible all year and in all weathers; easy to spot and
enjoy for recreational visitor [note the cross-reference to forestry questionnaire — people tend to enjoy mature open woodland with high biodiversity values].
They are also excellent indicators of good air quality; and associated with interesting figures e.qg. Beatrix Potter. Scottish Natural Heritage (SNH) are
interested in adopting indicators of lichens for biodiversity reporting, although there are issues (as Robin Pakeman noted) about improving the coverage of
recordings in inaccessible places.

: Are lichens mainly associated with broadleaf plantations?

No, they can grow in plantations; the main factor is the openness of the canopy.

: Are there any trade-offs associated with conserving bryophytes?

There is a trade-off between maximising timber production and conservation; as regrowth can shade out the habitat.
: How do you engage woodland managers in protecting these special temperate habitats?

: One issue is that these species/habitats are poorly represented in schemes.

: Did the governance review look at how well local biodiversity action plans are implemented and the implementation of the biodiversity duty?

>0 > p0 >0 >0

: The duty is currently under review. The governance report was provided to the interested party.

The research on weeds and productivity is a good news story with implications for reducing herbicides and pesticides. It is important to look at both the
potential benefits in terms of reduced inputs as well as the possible problems this can generate (e.g. harvesting crops with higher amounts of weed
biomass). This is an area that could be addressed in the experimental treatments planned for year 3.
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Climate Change

Glenn lason (JHI) gave an overview of a range of work on climate change. He was asked whether the resilience to climate change in the woodland
research presented within or between stands?

A: We only presented examples of variation in response to climate change between populations, but the analyses show considerable variation between
families within populations.

Lucy Gilbert (JHI) presented on ticks and tick-borne disease: resilience to climate change and Rebecca Artz (JHI) presented on whether peatland restoration
was future climate-proof?

Lucy was asked whether there was anything significant about the reduction in Lyme’s Disease in 2008-9? As the increase might be associated with increase
in staycations and also reduction in sheep stocking numbers —would be interesting to see if there are any spatial correlations between disease and sheep
reductions.

Rebecca was asked to what extent are we contributing to, or aware of and responding to CIP18 data; as CIP09 data is getting a bit old now? UKCIP18
figures will be coming out soon — will these be taken on board?

A: For the peatland work we’re not yet at the level of making predictions for 2050 and 2080. For the larger-scale predictive mapping it should be relatively
easy to incorporate the new UKCIP datasets.

Q: Is it possible to identify priority areas for peatland restoration?

A: Maps are not yet good enough as they need the addition of depth data; also the models are not fully validated. Furthermore the data resolution is not
useful for some groups, e.g. the state of lichen communities will not be captured by remote sensing data.

Q: Is it more effort to undertake peatland restoration where the future climate will be unsuitable?

A: Climate-driven loss of capacity for new peat formation should not be seen as indicating the total collapse of peatland systems. So wherever you restore
peatlands it will help reduce emissions.

The peatland work is useful for reducing scepticism about the efficacy of these management approaches. Would suggest there’s a need to push eastward
with the work to the areas of greater challenge.

Q: What are the plans for associated knowledge exchange?

A: At the start of the work and we will need to develop ways of translating. We are using some novel approaches, e.g. working with film-makers. Worth
noting that expanding this work in Scotland can be technically difficult: cloud cover can limit the availability of remote-sensed data.



Land Use

Justin Irvine (JHI) gave an overview of the range of research taking place on land use and land use change. He was asked why get people to cooperate all
the time if they want to coordinate?

A: It may not be that they don’t want to cooperate but the top-down schemes mean it is easier to adopt a coordinated approach; this is about trust. This
might change if a payment by results at the landscape scale was adopted. This is very much how Defra seem to want to produce policy. GWCT agreed that
trust, and distinguishing between top-down and bottom-up policy, is important.

Then Alistair McVittie (SRUC) gave a presentation on progress on agriculture and forestry sector Natural Capital Accounting (NCA), followed by Scott Newey
(JHI) — on the CaperMap: Facilitating stakeholder dialogue to promote capercaillie conservation.

Q: The Office for National Statistics approach to NCA is not necessarily appropriate for Scotland due to the dynamic nature of habitats (e.g. changing
definition of ‘grassland’). Who is this research for?

A: Working at Scotland level as main client is Scottish Government but interest and potential to work at catchment/estate level, including looking at

whether the data are transferable to these different scales. We should/could look at working with Scottish Power in Cumbernauld who are interested natural
capital accounting.

Q: Which users were engaged in the development of CaperMap?

A: Due the sensitivity of Capercaillie data, the initial discussions have focussed on those organisations delivering the Capercaillie Framework and the
Capercaillie Action Plan. Once CaperMap is up and running as open source application without access to sensitive species data, anyone can work with it.

Q: Will we ask local land managers for their views on providing multiple benefits as they might have a better view of what works than the models, or at
least compare the two?

A: Yes, the plan is to work with local land managers to get their perspectives on these issues.



Brexit Plenary Discussion

Kirsty Blackstock (JHI) outlined the purpose of the afternoon session — to focus on how SEFARI research might be able to support policy makers, rather than
duplicate the ongoing work being done to simulate what might happen under different Brexit scenarios. A series of five spotlight presentations were given
(see agenda) and then participants selected which topic they wanted to discuss in more depth during the break-out groups that followed immediately
afterwards.

Notes from afternoon break-out groups

Long-term environmental change - Ruth Mitchell & Glenn Iason
Four people were present at the discussion of long-term datasets: Susan Davies SWT; Adam Smith GWCT; Glenn lason JHI and Ruth Mitchell JHI

Types and examples of long term datasets and their utility were considered. These included continuous repeated monitoring such as BTO bird survey, game
bag data and regular monitoring of special sites such as the Environmental Change Network. Their usefulness cannot be predicted at the time of
establishment. The Countryside Survey is good for species level data. Passive sampling which does not take account of sampling effort, but which
accumulates records as they arrive, such as NBN data or records of diseases and parasites reported to the statutory authorities are of less use for scientific
monitoring purposes.

The revisiting of historical one-off large-scale sampling of vegetation, or other surveys, provides a good vehicle for measuring the nature and extent of
environmental change. These include the Birse and Robertson vegetation mapping, described by Ruth in her previous presentation and the International
Biological Programme (1964-1974), which included broader environmental variation and function over a very large scale.

The funding of long-term data sets was discussed, and the current decline in funding for such work — e.g. Defra not funding another Countryside Survey.
The importance of doing monitoring properly to get good quality data was discussed.

Focussing monitoring at the species level on to umbrella/indicator species seems a sensible approach in order to assess change in a larger proportion of a
system. Ideally an indicator species should show changes in structure and function of the system. However the suitability of the indicator needs to be
assessed. For example if the indicator has a commercial value e.g. a game bird, then the population of the indicator may be propped up artificially while the
rest of the system declines.

If a time-repeated methodology is being proposed then a prior expectation of variation between time points should be formulated. Otherwise then
interpretation of a non-changing index could range between the index is insensitive, to the system being very stable, resistant and/or resilient to change.

Can we use long-term, historical data to act as a base-line against which to assess payment by results for agri-environment schemes? Can we have
methodology that allows farmers to do their own monitoring? Payment should be based on creating the right conditions for the species not necessarily on
the species being present. For example payment for lapwings should be based on monitoring to assess habitat condition (plus presence/absence of
predators), not just on number of lapwings present.



There is a wealth of specialist groups who can and do, of their own volition collect and provide very good quality data on their taxonomic group of interest.
Systematisation of this to provide information relevant to long term environmental change might be a helpful route in future environmental monitoring
programmes, although quantification of sampling effort may be absent.

It was suggested that implementation of long-term monitoring should ideally be conducted in association with experimental manipulation of the system to
test its responses.

Citizen science can provide information with caveats regarding data quality and with regard to the educational, motivational and community involvement
benefits of citizen science. The limits of what citizen science can provide was discussed; not all long-term monitoring can be replaced by citizen science data
collection.

Other systems for useful collection of data include culling returns; an issue was raised regarding incentivizing contributors to data collection. Some data are
not readily available that would provide long-term information e.g. some of the agricultural statistics, data for EIAs for planning permissions — e.g.
windfarms, and monitoring post construction for windfarms.

There is a clear need to collate the long-term datasets that are already available — or at least provide a list of what long-term datasets are available. So far
as we are aware there is not currently such a list.

Simulations - Alessandro Gimona & Rob Brooker

Seem to be contradictions in the Land Capability for Agriculture approach with differences across the UK.
Integrate UKCIP18 data, especially with respect to calculating soil moisture deficit.

Need more unified working across the UK.

Standardising data at international level e.g. UKCIP vs WORLDCLIM.

Lack forward projections of some factors, e.g. pollution (N deposition), soil loss.

May need a framework of expectations — policy

0 Match models to policy goals

0 Integrate policy into storylines

0 Can act as a reality check —what’s actually needed to achieve a goal?

Can be useful in figuring out the best place to do things, e.g. management interventions.
Need to link models to demonstrations.

Dynamic models are a useful tool.

Need unifying scenarios that multiple studies can work from.

Would be good to get a layman’s guide to models which includes examples.



Scenarios - Anke Fischer & Justin Irvine
Scale

Scenario-based approaches can be useful at national and /ocal scales.

Scenarios can be a mechanism to take local-scale results and synthesise for national relevance (or to scale up findings from studies at the field-scale to the
wider region) and vice versa, to take national-level scenarios based on drivers of change and explore the consequences locally.

However, some aspects of policy are more relevant in some regions than others.
In participatory approaches: Three important aspects: process, accessibility (illustrate and visualise) and /earning mean that scenarios can be useful

Scenarios work for people — provide a description & visualisation (pictures) (accessibility)

Scenarios for adaptive management (process)

Bringing different knowledge and different datasets together (from different stakeholders) (process, learning)
Allows iteration to reflect on mistakes/new knowledge (learning)

Scenario-based work can be integrated into a long-term process that builds trust between stakeholders and, in turn, builds on this trust. However, power
relations can be a challenge, e.g., in meetings and workshops that needs to be taken into account.

In the future, EU policies may have less relevance; therefore how will we decide on new policies? A participatory process seems appropriate here to
complement the democratic (but rather indirect) current approach. Tools such as scenario evaluation mean we engage the relevant stakeholders in the
process of informing policy. (Participatory) Scenarios could be part of system where policies are iteratively reviewed and adjusted in an adaptive way.

However, Participatory Scenario Assessment is likely to be resource intensive; therefore we will have to be selective with regard to the question which
policies to use them on, e.g.

Scenario-based approaches could be useful for the Land Use Strategy — 3-6 scenarios could be selectively considered according to local context
Scenarios might be particularly useful where there is more uncertainty about the way the system is working. i.e. to identify aspects for the system
where there is understanding about how it will respond as well as aspects where there is uncertain knowledge or disagreements.

Scenarios can also facilitate the bringing together of fine scale local knowledge with strategic political criteria together.

A first step may be that scenarios can be used to establish where there is agreement among stakeholders over the existing knowledge base and
where there is uncertainty or disagreement.
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Sustainable agriculture - Graham Begg and Robin Pakeman

Current agri-environment policy and schemes (AES) are not perfect and there is an opportunity to make improvements with the replacement of the EU
Common Agriculture Policy post Brexit.

Broad agreement exists around the importance of several features for future AES such as focussing on the payment of public goods; they should operate at
the landscape scale, options should be based on evidence, make payments based on results and provide knowledge support to farmers, and work in
concert with management options derived from other land-use policies such as those on agricultural inputs.

Discussion within this break-out group addressed some of these points, considering both underlying assumptions and issues arising from them.

Public goods: The principle of providing payment for delivery public goods was generally accepted. However, the difficultly of identifying appropriate public
goods and making an accurate valuation of these was recognised. No clear solution to this was proposed in the short discussion but the need to address this
was highlighted if a ‘payment by results’ approach was to be possible.

Evidence base: The evidence that options within current schemes are effective in delivering the intended outcomes is variable. Some options, for example
those supporting farmland birds have been shown to be effective. For others such as the CAP greening measures the ex- ante justification is very general
and lacks ex post confirmation of their effectiveness.

Results based payments: Current schemes predominantly top down/prescriptive with payments based on the correct implementation of the management
option. It was reported that one consequence of this approach is that RPID staff spend a significant amount of time verifying that land managers have
adhered to the implementation specification with little consideration of the likely benefit. The difficulty in measuring the delivery of a public good was
raised as a barrier to results based payment approach; for example indicators have to be defined and monitored, while the complexity of ecosystem
function could mean that an option is not successful despite the land-managers best efforts. However, it was pointed out that results based payment
schemes are already being used elsewhere (e.g. http://ec.europa.eu/environment/nature/rbaps/index _en.htm) and pilot schemes should be pursued in
Scotland.

In addition to the points set out above, discussion touched on social aspects associated with effective AES. This included recognition of the important role
of land managers in delivering ecosystem services, based on their experience and practical insight. This could be put at risk if a shift from farming to the
delivery of public goods via environmental husbandry encouraged farmers to quit.

The question of how to set the appropriate level of payment with AES was also put. Consideration of this should include an appreciation of the level of
payment that would be acceptable to society while also proving necessary support to farmers and ensuring income forgone is appropriately compensated.

Finally it was pointed out that AES in some form will be required in the absence of the EU CAP as an environmental plan is needed to comply with World
Trade Organisation rules.
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Coordinating policy instruments - Jessica Maxwell & Kirsty Blackstock
Present: Eric McRory (SEPA); Heather McCabe (Scottish Government); Sandra Marks (RESAS); Jessica Maxwell (Hutton); Kirsty Blackstock (Hutton);
Anne Brown (Hutton)

Q: Where did the research originate from and what outcomes do we seek?
A: Origin/Purpose

Linda Fleming and Sally Thomas encouraged us to focus on policy delivery mechanisms related to the Land Use Strategy. We now have an increased focus
on developing a strategic approach to environment and an interest in using public money to pay for public goods. Therefore, we are focusing on the
identification of areas of overlap and duplication between policy instruments; and where there can be improved linkages between instruments to deliver
multiple benefits. This should help to identify what we should keep on doing (i.e. what is working) and what we could change (i.e. what isn’t working so
well).

Q: How and why did you choose the 10 instruments?

A: We recognised that we could not analyse all 60+ instruments related to soil, water and biodiversity in sufficient detail. We felt it was better to learn from
10 instruments based upon how they have been implemented in practice, than to try to cover all instruments. We will hopefully be able to use our findings
to develop recommendations and observations that will be relevant to the longer list of 60+ instruments. We aimed to evenly cover policies related to soil,
water and biodiversity (when possible) and those that affect biodiversity, water and soil. We covered the range of different approaches to policy from
incentives to regulations through advice and hybrid approaches; so we have different aspects to compare and contrast.

Additional notes from the discussion

Important to consider the unintended consequences of policies (both positive and negative).
Opportunity to step back and ensure that we avoid duplication and focus on how best to achieve desired outcomes without complications.
Take a look at what we need to keep to achieve outcomes; and what we can get rid of or reduce. Once this is done, we also need to consider the
way to package this up and ‘sell it’ to the end-users and also how to administer it in terms of monitoring and auditing.
A clear and simple policy environment is most efficient - many non-compliance issues picked up by SEPA are due to confusion by the business
operators — particularly in the rural domain where many are small enterprises without legal expertise, so making it clear and having a one stop shop
would be excellent.
Many policy instruments are written in ‘legalese’ and not clear about what is necessary.
Important that we are aware of CXC projects on PES and soil governance [subsequent contact has been made].
We asked how this work might help them:
0 Would help SEPA with their ‘beyond compliance’ approaches; and also to help them help businesses comply with existing regulation, taking
a more risk based approach to regulation.
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We were asked ‘what are the policy questions we are trying to answer with this work?’
0 Our work can contribute to the work of the Post-EU Strategy Unit focus on strategic environmental policy.
0 Thereis a tension between more simplicity and ensuring there is sufficient clarity about what should be done and how to do it.
0 Thereis a dearth of research on how to achieve this even if we agree it is needed.
There is a need to make it simple and clear for the land manager to make decisions for multiple benefits.
0 Good discussion about whose job is it to ensure land managers know about the requirements? SAC and NFUS? Is it fair to expect them to
keep their members informed about multiple instruments and contexts?
We asked whether we should move into looking at new instruments or work more on the implications of these findings.
0 Best to focus on which instruments should stay and which should go.
0 Perhaps this research could help to tidy up the policy landscape behind the scenes, repackage it and present it to users.
0 Make sure it is simplified and useful with logical groupings for easer use.

Brexit Plenary Discussion
Participants returned from their breakout groups and rapid feedback was provided from all five sessions, before further questions and comments were
invited.

How will Scottish Government relay the relevance of the important work we’re doing to Defra? — This evidence could help Scottish Government influence
Defra and SEFARI should be having a role there.

What do researchers need going forward in order to engage with Brexit? Very varied — dialogue is essential because this helps to address issues of timing
and the timeliness of our research. We are trying to participate and anticipate, e.g. our current interactions with the Agriculture Champions.

Few researchers ask how policy making processes work and helping researchers to understand that would be really useful. Useful info is provided in for
example blogs and books by Paul Cairney at Stirling: https://paulcairney.wordpress.com/

Researchers need to use simpler language when communicating about their science.
Don’t forget that parliament can also influence policy, so it’s another route for policy engagement.

We are probably looking at a transition period to 2020 and then more fundamental change. There is a large evidence base in Scotland (perhaps a better one
than in England currently?) and this represents an opportunity to promote Scottish science.

Researchers need to focus more on cost when explaining potential different outcomes, e.g. this is what could happen and this is how much it could
cost/save.

13



Appendix One: Feedback received from participants

Feedback forms were received from 9 researchers and 16 stakeholders.

Overall, these respondents found the meeting useful or very useful. The reasons given were that it provided an overview of relevant work, an opportunity
to make contacts, both amongst the research community and with other stakeholders, and a chance to identify new sources of data or evidence. Many
people commented on the breadth of research underway in terms of topic, approach and geographical focus. Those responding could clearly see how the
research was relevant to their own, and their organisations’ work, and welcomed the opportunity to keep informed about progress.

The facilitation, format and quality of interaction were generally rated good or very good. However, the agenda was ambitious and we will reflect on how to
improve the balance between presentations and discussion, particularly in break out groups, in future events. There was also useful feedback around
ensuring material is focussed on the outcomes and purpose, with less on methodological details.

Most respondents agreed, or strongly agreed, that the meeting had: given them new knowledge about the Strategic Research Programme, helped them
understand how the research might benefit them; believe the information they provide will be used; and would like to attend future meetings.

In terms of future participants, respondents suggested inviting those organisations listed below. Most of these were invited but were unable to attend.
However, those highlighted were not on our mailing list and will be added for the next meeting.

Farming interests

Crofters

LEAF

NFUS

Policy makers

Scottish Land and Estates

Representatives from community buy-outs of land.
National Trust Scotland

RSPB

Local authorities

Local government representatives/policy officers
National Park Authorities

SE Link/NGOs

Business interests
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Appendix Two: List of Participants

Name

Affiliation

Adam Smith

Game & Wildlife Conservation Trust

Alessandro Gimona

James Hutton Institute

Alistair McVittie

Scotland's Rural College

Anke Fischer

James Hutton Institute

Andy Wells

The Crown Estate

Bruce Howard

Ecosystems Knowledge Network

Bruce Wilson

Scottish Wildlife Trust

Chris Ellis

Royal Botanic Garden Edinburgh

Darren Moseley

Forest Research

David Donnelly

James Hutton Institute

David Michie

Soil Association

David O'Brien

Scottish Natural Heritage

Debbie Bassett

Scottish Natural Heritage

Edward Baxter

LEAF Farmer

Eric Baird

Glen Tanar Estate

Eric McRory

Scottish Environment Protection Agency

Freddy van Hulst

James Hutton Institute

Glenn lason

James Hutton Institute

Graham Begg

James Hutton Institute

Heather McCabe

Scottish Government

llkka Leinonen

Scotland’s Rural College

James Hutchison

Joint Nature Conservation Committee

Jenny Johnson

Scottish Natural Heritage

Jessica Maxwell

James Hutton Institute
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Joanna Drewitt

Scottish Government

Justin Irvine

James Hutton Institute

Katrin Prager

James Hutton Institute

Keith McWhinnie

Scottish Government

Kirsty Blackstock

James Hutton Institute

Lucy Gilbert

James Hutton Institute

Mark Brewer

BioSS

Marc Metzger

ESCOM

Mary Christie

Scottish Natural Heritage

Rebekka Artz

James Hutton Institute

Rob Brooker

James Hutton Institute

Robin Pakeman

James Hutton Institute

Ruth Mitchell

James Hutton Institute

Sandra Marks

Scottish Government

Sarah Govan

Centre of Expertise on Climate Change

Scott Newey

James Hutton Institute

Steven Thomson

Scotland’s’ Rural College

Susan Davies

Scottish Wildlife Trust

Tim Hall

Woodland Trust

Tim George

James Hutton Institute
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Appendix Three: Presentation Slides

The following pages show the meeting presentation slides.
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SEFARI N
A joint activity of WPs 1.3 and 1.4 of the SG
Strategic Research Programme

Complements ELPEG (Ecosystems and Land
Use Policy Engagement Group)

Ensures voices from wider stakeholder
interests can be informed about, and inform,
our strategic research direction

— Complements more focussed KE within a project

— Give a flavour of some specific projects

Annual event to help us adaptively manage
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10:30 Introduction to the day and overview - Rob Brooker (JHI)
10:40 Biodiversity — Robin Pakeman (JHI)

+ 2 spotlight presentations .

POTIBNt P Housekeeping

11:20 Climate Change — Glenn lason (JHI) * Fire exits

+ 2 spotlight presentations e Toilets

o e Agenda timings

12:00 Land Use — Justin Irvine (JHI) )

+ 2 spotlight presentations * Catering
12:40 Lunch
13:30 Brexit Discussion — Kirsty Blackstock (JHI)

+ 5 spotlight presentations
Break out discussions:

What evidence do stakeholders use?

What information might stakeholders need?

Are there gaps that the Work Packages might address?
Report back and full group discussion

15:15 Wrap up and next steps

15:30 Close
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Currently managed by Robin Matthews (JHI) > A
e 1.1 Soils - Quantify ecosystem services provided through soil

systems in Scotland (Allan Lilly, JHI)

e 1.2 Water resources and flood risk management — Improve
and integrate evidence base on water quantity and quality
(Marc Stutter, JHI)

e 1.3 Biodiversity and ecosystems - Link improved
understanding with development of practical management
options for maintaining provision of ecosystem services and
functions (Rob Brooker, JHI)

1.4 Integrated and Sustainable Management of Natural
Assets - Develop innovative solutions for managing natural
assets for multiple benefits (Kirsty Blackstock, JHI)
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WP1.3 aims to improve our understanding of the functioning
and resilience of our natural assets, particularly biodiversity,
providing new approaches and metrics for sustainable land
management, leading to a healthier and more resilient
environment.

(a) Understand what underpins a healthy ecosystem;

(b) Understand how systems provide services, and if we can
rebuild “lost” services through good management;

(c) Understand what makes a system resilient, and how we can
manage for resilience;

(d) Provide a knowledge base for key biodiversity-management
actions.
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WP1.4 aims to illustrate the multiple benefits that natural assets provide
to Scottish society and to use this understanding to support decision
making on trade-offs and management at multiple scales.

(a) use a dynamic natural assets register (NAR) and natural capital
accounts (NCA) to illustrate how assets contribute to Scotland’s green
growth aspiration;

(b) identify and quantity trade-offs and impacts on multiple assets and
ecosystem services (ESS) to illustrate where we are living beyond
planetary limits;

(c) support integrated decision-making and adaptive management to
protect multiple natural assets and maximise benefits in socially
acceptable ways; and

(d) illustrate how existing and novel measures can deliver integrated
delivery of benefits.
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SEFARI is the collective of six Scottish Research Institutes:
e Moredun Research Institute;

e Scotland’s Rural College;

e The James Hutton Institute;

e Royal Botanic Garden Edinburgh;

* Biomathematics and Statistics Scotland;

e The Rowett Institute, University of Aberdeen.
https://sefariblog.wordpress.com/

@SEFARIscot

SEFARI Gateway — Knowledge Exchange Hub




10:30

10:40

11:20

12:00

12:40

13:30

15:15

15:30

Introduction to the day and overview - Rob Brooker (JHI)

Biodiversity — Robin Pakeman (IHI)
+ 2 spotlight presentations

Climate Change — Glenn lason (JHI)
+ 2 spotlight presentations

Land Use — Justin Irvine (IHI)
+ 2 spotlight presentations

Lunch

Brexit Discussion — Kirsty Blackstock (JHI)
+ 5 spotlight presentations

Break out discussions:
¢ What evidence do stakeholders use?
e  What information might stakeholders need?

-
SEFARI 3, =

*  Are there gaps that the Work Packages might address?

Report back and full group discussion
Wrap up and next steps

Close

>

Scottish Government
Riaghaltas na h-Alba
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1. Collation of notes from the day.

2. Production of a draft report from the day and circulation for
comment.

3. Finalising of report and posting online — WP and SEFARI web pages.

4. Individual discussions to follow up on particular relevant issues
concerning specific pieces of work.

Many thanks for your time and
thoughts!

Before you go... feedback forms from Anne

,/i-



Biodiversity work ( a few brief
highlights)

obin Pakeman

e

\\’
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Supporting and directly contributing to:

 UN Sustainable Development Goals, #15
“Protect, restore and promote sustainable
use of terrestrial ecosystems...”

« Scottish Biodiversity Strategy

» Scottish Rural Development Plan

 Invasive Non-Native Species
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Crop:weed Interactions

* Field experiment — varied phenotypic and
genotypic diversity of barley

Phenotypic diversity

Genotypic diversity
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Functional Richness
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Intriguingly:
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DIVERS

Designing InnoVative plant teams for
Ecosystem Resilience and agricultural
Sustainability

* Overall goal: To develop a novel system for sustainable
food production by optimising crop species mixtures or
‘plant teams’ to improve yield stability, reduce pest and
disease damage, and enhance stress resilience




Lichens — Chris Ellis on next

SEFARI

U
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Ruth Mitchell — long-term vegetation change
later

Coastal habitats
 Re-survey data of vegetation between 1970s and
2010/11

* Richness gains - where habitats remain part of
an agricultural management system

* Richness losses - driven by acidic deposition and
reduced grazing




Site mean change In
Ellenberg Indicator
Value for Nitrogen

Scalefrom1to9
1 = Drosera rotundifolia
O = Rumex obtusifolius

<-0.2
-02- 02
02 - 06
06 - 1.0
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Ash supports 955 species:
o 45 species ‘obligate’ to ash
* 65 species highly associated with ash
e Unique ground flora

Impact on processes different from other trees:
« Faster litter decomposition
e Higher top solil pH
e Greater nutrient concentrations in litter
« Lower C:N ratio in litter
Can we mitigate impacts of ash loss on biodiversity?

 Role of alternative tree species?
» |dentification of suitable species
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Ash dieback and loss of
biodiversity

Can management make broadleaved woodlands
mare resilient?

Alice Broome, Ruth Mitchell, Ralph Harmer evaluale the praclical
rraasures that might ke taken 1 maintain biodiversity it wiz loso

sighificant numBoers of ash reos from our weadiands.
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Workshop: Ruth Mitchel, Hutton
Institute and Alice Broome, Forest
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Can we manage for ash-associated
biodiversity?

Climtiris &

Current work on Oak biodiversity and management,
developing similar tools for oak
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Using serology we have been tracing the
emergence of SQPV in Scotland Y

SCOTLARIYS

BEE SILAKEELS

 First grey squirrels carrying virus found in the
borders in 2005 and now spread to central
Scotland

* The first outbreak in red squirrels in 2007

. Management aimed at preventing virus reaching .
the core population in the north of Scotland

 Integrated management of the problem includes
many partners and many approaches
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Bere barley — Tim George on soon

Cicerbita alpina - alpine sow-thistle =% .

* Very rare alpine plant
e Occurs In only four sites in the Cairngorms
e EX-situ breeding and cross breeding

* Translocations to new sites
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Advice provided on Greenspace indicator

Bryophyte indicator In development

Dated records

X plant traits =
reduced recorder
effort bias

- = =
5 BHYOATT e
Atll utes of Batish and Irs .
Moeeae,; Livartftfie and Hormy I'Iil" " g

N
MOHIJGEF‘ skan
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Review of gaps in current AECS, headlines

iInclude:

« Pollinator specific options

 More emphasis on winter stubbles
 Payments to manage coastal systems

* Widen the options for peatland management
Adapt arable options for fruit growing areas

Targeting biased toward mammals, birds and
higher plants.
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Review of governance mechanisms

 No one mechanism superior to the rest

* Depends on design and implementation

» Also, biodiversity is influenced by processes at
different scales and feedbacks

« Successful governance likely to require multiple
governance mechanisms at different scales and
multiple actors, and not just the state.
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Management for biodiversity could conflict
with animal health

"’f\

Wader scrapes increase area of wet ground
Conservation grazing needed to maintain habitat for
natterjack toad

Liming could increase mud snail (fluke host) numbers
alongside other invertebrates
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LICHENS IN THE LANDSCAPE
A Macro, Meso and Microscale Mash-Up

Scottish Government
Riaghaltas na h-Alba
gov.scot




Botanic Garden
Edinburagh

Temperate rainforest:
< 1% global land area
15% in Europe

SEFARI, =

s

40% European resource in Britain
Scotland = best remaining examples
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40% European resource in Britain
Scotland = best remaining examples
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Areas of Highest Potential Suitability (hotspots)
> Low pollution
> Long-continuity of woodland in landscape
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Lichen Epiphyte Scenarios

A Tootkiz of Climate and
Weadland Chanage
far the 274t Century
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Areas of Highest Potential Suitability (hotspots)
> Low pollution
> Long-continuity of woodland in landscape
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Lichen Epiphyte Scenarios

A Tookkdt of Climate and
Weadland Change

far the 2714t Century
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Areas of Highest Potential Suitability (hotspots)
> Low pollution
> Long-continuity of woodland in landscape
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Exposure

Cardona et al. (2012) In Managing the Risks of Extreme Events and Disasters to
Advance Climate Change Adaptation: Intergovernmental Panel on Climate
Change (IPCC)

Crichton, D. (1999) In Natural Disaster Management, (Ed. J. Ingleton). Tudor
Rose, London. pp. 102-103.
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Lichen Epiphyte Scenarios

= B Toolait of Climate and
a1 b Woadland Clkangs
v % 3 fom Bfie 3 1a1 Caspiliing

Cumulative decline in environmental suitability, for species
losing suitable environmental space (climate change scenarios)
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Extent/connectivity of woodland; higher population size = increased

genetic diversity; gene flow among populations (adaptation); increased
heterogeneity = microclimatic refugia

Vulnerability
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LR T Ly BT S B

EEEZARUH ARTIULE

Coolronting collineacily: comparing melhoads
fur disentangling the effects of habitat loss
and Eragmentation
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Spotlight Presentation: Bere
Barley Scotland’s Landrace

l;,.ﬁﬂ.i / H | .

'Land Use

" ERGEBETIent Group it
vV (ELSEG) 7 .
Tim George
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* Heritage Value

e Adaptation to specific environment

e Continued In-situ natural selection —
participatory breeding

“Survivalomics® N
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Genotypically and geographically distinct island patterns
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Days to Heading e y
Replicated field Leaf length L 37
trials -Dundee & o
Orkney Height
Yield

- Common garden | Grain characters

- Mn efficiency Biomas
- Seaweed

fertilisation
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Bere barley superior ability
to accumulate Mn, Zn and
Cu compared to elite barley

Table 1: Mn Efficieciency measured by
chlarophy| fluarescence (green = efficient;
amber = marginal; red = inefficient)

Genalype

Bers 59 A 37 Uist
Bare 44 4 32
Bere 43 A 21
Bere 47 A 25
Bere G3 A 31
Berre JIGE A F1
Bers 434 23
Bere 52 A 30
Sa54 40 A Bare Morth Uist |
Bers 494 27 Shetiand
Bers 113

Bere MIOB D.h45583052
Worayshire Gold 183
Prize Prolific 196

Bors 4828 4 63

New Cross 181

Common 132

Camton 129

Caornish 133

figel 194

Millenbum 219

Hen Hardd Eulii T2 4
Spratt Archar 37/6/3 205
Haidd Garw 159
Padstow 189

i

Fuv/Fm redicte:tuat
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Bere as source for traditional Heritage
products ‘on farm conservation




\\
Back to the Future: Understanding the

heritage of Bere barley for a more
sustainable future

SEFARI
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e Beef Supply Chain
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The effects of alternative uses of distillery by-products on GHG emissions
(cattle feed vs. source of renewable energy + fertilisers)

llkka.Leinonen@sruc.ac.uk

Main Finding:

Use of the by-products as cattle
feed can lead to a similar
reduction in net GHG emissions as
using them directly for renewable
energy (in anaerobic digestion
plants).

’, Rural Policy Centre L < o

’@ Research Briefing SRUC

Seplember 2047 (RFC BB 2117005)

Dletillery oy-product uze and greenhouss gas emisslans from Seomish mate whisky praduetion’
IBka Lainonsn’, Micnas [fackand’ amd Julian Ball®

Hoey measage: Ciffer=rl vse== of cistllery by-prodoces can nfiv=nce the evel of presnfov=e gas |
AGHTY emizsiena axstcictad with whisg productizn. By-oroduet vse oz enintal fesds lsass o
=irrilar reduziizn in not omissions az using ko in Bio crcngy goretaion.

Maln Findings

+ The Sockish spima ingushy produsss signifieart amoums of byproclicts. fnowall whisky
grodusan s Frellde dram, pot ale evoup and dietllers dsik grams with eoibies ILLMAS),
which are corrardly wssd mziny for fuesiock fesd, Howawer, thair altamanise use 25 2 scuras of
raravaha AR s intreas N

»  Ahamative usas have cifement avvinonmaral anc
aconoric imoacs. Tor exsmple, Uss as |jw=ssock
‘coc reduces the amaur of crops biad need o bz
growen. Lsa in anzarchic digestion (40 danks |
disnla=es f29al Tusis W gerersle eeciridty an:
heat. The digeslse (remaining materied ‘ram the=
AD procazs) alse replaces pviihetic fertiliaers Lass
N Cres protuchen,

*  Bpakves ndcabes thal agnrizent G-t emEeone -
recuclizng are schevsd wlen Lemooods sie veed o eplace sommel, This is becduse
aoybaen calivaion i1 Sqahh dmaricE iz associabed with land me chanze dirchiding
deforemaniont thal petentialy releapres large avounts of carbor dicode 1 the aimeschars,

+  Tgrentiaily he raductions echieved by raplocieg feas cgrops can b a3 high as these achisved




e Beef Supply Chain
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Exploring fodder availability for beef dairy farming in the light of future climate
change (Simon Willock - SRUC — contact: llkka Leinonen).

Main Finding:

Most crops associated with the beef and
dairy industry will likely increase in total
production (yield and area) as a result of

climate change.

Win-wins :

Trade-offs :

Biodiversity
Food production.

Stored carbon
Timber production
Pesticides
Fertiliser

= W g | Scoltish Govermment
> } ‘ | Rlegkaltos fg h-alba
SRUC | gavsced

Fxploving Fodder Availahility for Beef and
Tairy Farming in the light of Future Change

Simpe Wilkuck
wenliad 5 Kl Calkegs (SR
Fulnuey, 517
*;* S | Scott
mtm&mrwwﬂ
SRUC ‘ | aiotns na 1-Alo

Tate e ialing reprml wis e b the F &E i Zcar wu Bbra bl Suriacn Doad
b [ ——
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Assessing multiple land use options

* National-scale multi-criteria land use modelling
- to include climate adaptation and
mitigation impacts

* |ntensification/extensification scenarios
- trade offs of woodland expansion/agriculture

* Mapping of trade-offs
- scenarios of afforestation and peatland
restoration




SEFARI =

Assessing multiple land use options

* National-scale multi-criteria land use modelling
- to include climate adaptation and

mitigation impacts

* |ntensification/extensification scenarios
- trade offs of woodland expansion/agriculture

* Mapping of trade-offs
- scenarios of afforestation and peatland
restoration

[- Method development ]




Climate change predictions are not certain — they are probabilistic

10% probability level 50% probability level 90% probability level
Very unlikely to be Central estimate Very unlikely to be
less than greater than
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Mean summer precipitation

Mean winter precipitation
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Mean summer precipitation

3,
T
Mean winter precipitation

e Annual figures not informative

e Seasonal differences
e Even at coarse 25km scale
- spatial variation

.
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Methodological development

Enhancing the WorldClim data set for national and
regional applications

Laura Poggio, Enrico Simonetti, Alessandro Gimona

 WorldClim : 1km gridded data for climate predictions
* Erroneous due to topographical variaton especially in mountainous areas
* Especially erroneous for R-factor (Rainfall intensity)

* Now integrated with local (UK) climatic data and topographical
information give interpolated spatial 100m grid.

 Downscaled WorldClim to give predictions at finer (100m)

resolution.
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Responses to Climate Change

Organism stays in one place

Survival, growth, reproduction
Abundance (T*J )

Presence (0,1)

Local adaptation

\4

Community change
Species richness,
Function etc

Dispersal/Migration/Colonisation >




Responses to Climate Change

Organism(s) stay in one place

A
SEFARI =

Survival, growth, reproduction
Abundance (TN )

Presence (0,1)

Local adaptation

Dispersal/Migration/Colonisation

\4

Community change
Species richness,
Function etc




Modelling climate-induced range shifts
of UK native tree species

= PhD research: Enrico Simonetti

= Part of larger project involving Alessandro Gimona, Laura Poggio, Alison Hester,
Roberto Canullo

DATA PREPARATION

* Modelling UK native tree species distribution using
(bio)climate data

Modelling their spatial shifts due to climate change

PSEUDO-ABSENCE MODEL
Modelling the resistance and permeability to

species migration from land use configuration.

CLIMATIC NICHE MODEL

r

1. PREDICT BASELINE
(1970-2000)
MIGCLIM
2. PREDICT FUTURE
SCENARIOS




Dispersal (MigClim): Pinus sylvestris

INITIAL LOW
DISTRIBUTION EMISSION

B Presence B Presence

[0 Absence [0 Absence

[J Colonisation

B Potential habitats

Inputs: distribution, suitability, land use




Next steps...

* Modelling the relationships between

bioclimatic species niches and soil
properties (Scotland has good soils data —
big benefit!)

Evaluate and incorporate land use impacts
(e.g. grazing) on future species distribution
predictions

Integrate this new model with the Native
Woodland Model - to develop a ‘dynamic’
woodland suitability model for Scotland
that can track predicted climate change
impacts for key tree species...
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Responses to Climate Change

IOrganism stays in one place

Survival, growth, reproduction
Abundance (TN )

Presence (0,1)

Local adaptation

\4

Community change
Species richness,
Function etc

Dispersal/Migration/Colonisation >
Pests & Diseases

eg Distribution of ticks




Growth and Budburst Phenology of Scots pine
- In relation to climate
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Growth and Budburst Phenology of Scots pine
- In relation to climate

A
e Three sites
e 21 source
populations
e 8 families/ n : éILENSAUGH
population :
* 3 or 4 blocks | Y
e Seed collected | Te ncomm f
@ MNorth
2007 & MNorth Central
® North East
e Experiment b
planted 2012 @ South West




Budburst Phenology
1 2 (3 ]4a 5 6 |7

Dormant Bud Scales Scales White Green Needle
swelling open at open—no tipped needles separation
base needles needles




Budburst Phenology — Site Variation and Year to Year

2015

Wean budburst (days)

B —
Hodie-Hl——

oo

—t-——
e
i

Fopulation

Site

® s
& E
& va




Bud burst more variation at Yair - novel site?

Standard deviation in days il budburst {2015)
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Bud burst phenology quite ‘plastic’ — site and year variation
Variation among provenances and family within provenance




Growth in relation to provenance/climatic distance

Growth Rate at Glensaugh (mm/yr)

300

250

200 -+
150 -
100 -
50 -

Growth Rate at Inverewe (mm/yr)

300

250

200
150

100 -
50 -

East

Climatic Gradient of Provenance

> West

Main effect is planting site
(nutrients?)

Westerly provenances grow
faster regardless of site

Significant variation explained
by ‘family’ within provenance




Summary — Scots pine

Much genetic variation for
natural selection to act upon
= good news

Budburst and growth seem very
‘plastic’ but underlying genetic
limits not known

Climate responses under
investigation




Summary — Scots pine

Much genetic variation for
natural selection to act upon
= good news

Budburst and growth seem very
‘plastic’ but underlying genetic
limits not known

Climate responses under
investigation

Additional work

Biodiversity responses to climate/origin
Invertebrates
Needle endophytic fungi (CEH,RBGE)

Tree ‘defence’ responses to climate
Resistance to Dothistroma needle blight
Resistance to Pine tree lappet moths




Responses to Climate Change

Organism stays in one place

Survival, growth, reproduction
Abundance (TN )

Presence (0,1)

Local adaptation

Y

Dispersal/Migration/Colonisation

Pests & Diseases
eg Ticks and tick-borne diseases

Community change
Species richness,
Function etc

eg peatland communities







Budburst Phenology

BORDERS
Source of variation df
Provenance 20
Block 3
Family (Provenance) 147
Error 483
GLENSAUGH
Source of variation df
Provenance 20
Block 3
Family (Provenance) 148
Error 495
INVEREWE
Source of variation df
Provenance 20
Block 3
Family (Provenance) 147
303

Error

Adjusted MS

2015
69.63 36.29
148.96* 224.52***

Adjusted MS

Variance
components (using
Adjusted SS)

2016 2015 2016

1.37% 2.84%

65.24*** 54.41*** 1251% 11.99%
41.69 35.18 86.12% 85.17%
Variance

components (using
Adjusted SS)

2016 2015 2016

2015

37.15 8.025

29.22  23.461* 0.18% 1.05%

32.12** 10.824* 10.49%  8.00%

21.95 8.039 89.33% 90.95%
Variance

components (using

Adjusted MS Adjusted SS)

2015 2016 2015 2016
20 17.874
38.59 14.925 0.43% 0.48%
29.51 12.083 3.83% 7.81%
95.75% 91.72%

26.53 9.757
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Ticks are the most important vector of zoonotic pathogens in Europe.
Lyme disease is the most prevalent tick-borne disease in the Northern Hemisphere.

350

300

250

= = %
= o o
= o o

o
o

Reported cases of Lyme disease in
Scotland

u T T T T T T T T T T T T T T 1
1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Strategic policy relevance:

 Debated in the House of Lords in October 2015

* Listed as a priority research area in “Scotland’s Wild Deer: a National Approach”
(WDNA) Action Plan 2015-2018.

e Parliamentary questions in Scottish parliament



Use existing data and literature to parameterise models of current

latitudinal and altitudinal limits of ticks
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Gilbert, Aungier, Tomkins (2014) Ecology & Evolution
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Climate data over Europe
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@ High

Moderate

[l Low
g Negligible
Null

Agustin Eétrada—Peﬁa et al. Appl. Ignviron. Microb‘i})I. ' Apphed and EﬂUifOﬂfﬂEﬂtﬁ' MiCFUbi()logy

2011;77:3838-3845

JDumals.ASM.org | Copyright © American Society for Microbiology. All Rights Reserved.
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UMIVERSITY GF

OXFORD

With a new collaboration set up with Oxford University and China (Dr Sen Li),
we aim to use cellular automaton modelling methods to

convert the tick predictions into Lyme disease predictions (Yr 3).

Final model stages (Yr 4) will be to examine the RESILIENCE of ticks to climate
change due to their ability to adapt to local climates.

Links

Model predictions of tick range shifts will feed into models in CoE EPIC III.
The management implications will be informed by results from RD2.3.3
(effect of deer on tick-borne diseases).

i
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Is peatland restoration future
climate-proof?

*"e bekka -Artz-""'*.

James Hutton Institute
e ‘ '

\"'

gov.scot
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Peat soil covers 24% of Scotland, much of it is
degraded and is no longer peat forming habitat

Peatland restoration aims to re-wet damaged
sites, lower evapotranspiration, and ultimately
recreate peatland habitat (Climate Change
Plan, Aichi Target 15)

Future climate forecasts: rainfall / temperature
and effects on peatland distribution/condition

RESAS Programme work so far

Limited by effort (0.74 FTE per year) ! Please
reign in your expectations....

SEFARI;
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Climate Trends for Scotland Adaptation

Scotland - Annual Mean Temperature ("C)
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Climate Trends for Scotland Adaptaticn

Scotland Annual Rainfall {mm)
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Projections UK Met Office N
(UKCIP09) SEFARIZY

2020s 2050s 2080s
50% probability level 50% probability level 50% probability level
Central estimate Central estimate Central estimate
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Change in summer mean temperature (°C) for the 2080s, High emissions scenario
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High (a) 1861-1080 f (o) 2050s { (d) 2080= ¢
| ¢ b5
&5
75 Gallego-Sala, et al., and
Clark et al., (2010).
UKCP02-based
Low R Highest model sensitivity:
# summer temperature.
!':r
}’: i Shows areas deemed still
J;«;_.{;. suitable for blanket bog
Lo development
2 q._'a p
i T BUT: input was peat soil
: -' distribution rather than
active blanket bog
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e Site condition modelling with Earth
Observation (EO) data

e Direct monitoring of restoration success

 Modelling restoration success with EO data
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Much worse than low or high BEM
output!

Combined effect of historic land use
pressures and climate change.

Will this look different once the
restoration projects mature?

SAVI= Soil Adjusted Vegetation Index
NDWI=Mormalised Difference Water Index
LSTn=Land Surface Temperature Night

2nd Validation with Peatland ACTION data

“Bata SIo,

N~ L8 pending

Poggio and Artz (in prep)
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MODIS used as Sentinel archive does not contain enough data yet. Based on the TG
model created by Sims et al. (2008). The model used:

GPP = NDVIs x LSTs x m (currently being updated to include seasonal NDWI)

Lonielist GPP — O MODIS —Model
50)
=,
= 40
W)
[l b
- 1)
E 20)
& 19
O ~
0
10/06/2014 18/09/2014 27/12/2014 06/04/2015

Lees, Artz, Khomik, Clark and Quaife (in prep)
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Is this relationship
applicable across
Scotland?

What happens
where there are
likely future
moisture deficits?

Lees, Artz, Khomik,
Clark and Quaife (in

prep)
Also Lees et al., 2018
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 Gallego-Sala et al., essentially assumed that current distribution
of blanket peat soil = functioning blanket bog.

e Our model suggests this is not the case, and current poor
condition/failed restoration attempts may make the outlook
potentially worse.

 However, data from Forsinard experiment suggest restoration
can restore at least some elements of peatland functioning (if
not full habitat value) in a decade or two.
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Assemble MODIS/Sentinel-2 data 2015-2020 and suitable
ground observations (vegetation, water table, site condition)

Assess restoration outcomes at local level (Forsinard) using UAV
data with the aim to parameterise EO-data based models

Check trajectory of national level restoration management on
NDVI/NDWI/(GPP) based on EO data

Longer term aims: predict restoration timelines and outcomes.
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Land Use

How can decisions about land use

Justin lrvine
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Scottish Government Strategic Research ===

Programme 2016-2021 !ljln!!
. Hutton
Land Use relate research in the Research Institute

Programme

Effectiveness of Agri-environment schemes
- gaps and novel measures
Uptake e.g. waders

Taking a landscape scale approach (ECAF, and catchment scale land
use)

Catchment management in practice
Delivering multiple benefits from woodland
Strategic scales: e.g. Forest Strategy to deliver multiple benefits

Local scale evaluations: benefits to people from woodland, learning
for decision making, woodland expansion scenario visualisation and
evaluation (inc CaperMap?

Regional partnerships?

Natural Capital Accounting




Strategic Research
Programme 2016-2021

o

e Evaluate whether current system can help to
safequard production and the benefits the
en '

vironment p

= Wl




SEFARI e
Recognise, understand and value the importance of

our land resources, and where decisions about
land use will deliver improved benefits:

e working with nature to contribute more to
Scotland’s prosperity.

 Responsible stewardship delivering more
benefits.

* more people enjoying the land and positively
influencing land use




Scotland =«£.8 million hectares

e 5.7Mha = agricultural holdings

2 () ._,.._.,j
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Alternatives? Novel approaches?

mprove spatial targeting?

Payment by results?

Regional assessments of Ecosystem Health

landscape scale action

A




SEFARI 3,

A
Agri-environment Forestry
schemes Grants
Multiple Landscape Multiple Landscape
benefits scale decision benefits scale decision
making making

Learning
Local Stakeholde

knowledge engagement
evaluation

Scenarios Monitoring

Scientific data

Tools
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Richness of species
benefitting from
management of
hedgerows. Can target

on.

« Raw richness
 Richness weighted by rarity
 Overall coverage of species

Robin Pakeman




Coverage of species

Proportion of 10km targeted

Raw richness

10km squares occupied

Raw richness
Rarity weighted
Overall coverage

Rarity weighted

B0

10km squares occupied

Mean coverage
of species

0.81

0.83

0.79

Artion 0 ke Aergeied

Prap

Overall coverage

200 00 E20 B

10km squares occupied

Minimum coverage
of species

0.54

0.63

0.64
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Particular concerns over the decline in farmland
waders (National Indicator)

Does the uptake of wader related AECS options relate
to the distribution and abundance of these species?

Results: in general, wader-related AECS options are
more likely to be taken up in areas where waders are
present and, to a lesser degree, that the more waders
there are, the more likely it is that wader options will
have been taken up

But do we need to enhance wader populations in
areas of suitable habitat where they have disappeared
or are at historically low densities?

Scott Newey, Debbie Fielding and BTO




Lapwing abundance

Wader grazed grassland
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To achieve aims such as that for waders, there is a
need for landscape scale coordination.

 What Factors affect cooperation and
collaboration?

e Can this deliver multiple benefits?

* Look at opportunity mapping in catchments
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e Scheme launched 2015/16 > 41 applications

— Applicants: Local councils, fisheries trusts, consultants,
researchers, other NGO’s

— Top topics: (out of 8 priority options)

\-

e Conservation of Vulnerable Priority Species (11)
e Habitat and Degraded Ecosystem Restoration (7)
e Control of non-native plant species (6)
e Catchment Management for water quality (6)

— Area and duration: Median area size: 18 000 ha, most
projects 3-5 years

e Scheme withdrawn 2017 due to issues around EU
auditing

Katrin Prager, Freddy van Hulst, Laure Kuhfuss




SEFAR] ,,.! Ny
Interviews with ECAF applicants:

ECAF could make AECS environment schemes more effective 2

higher returns from public money

Most applicants favouring ‘co-ordination’ over ‘co-operation’:-

— Co-ordination: one to one contact with land owners, but
management actions are targeted for catchment benefits

— Co-operation: land owners get together in groups and
collectively decide on management actions

Farm event on collaboration:

“Conservation of Vulnerable Priority Species” needs cooperation but

» Habitat quality on its own is not enough. Existing AECS options
should be linked to predator control measures

» Needs to be accompanied by more flexible predator control and
build capacity to manage predators at landscape scale.

Katrin Prager, Freddy van Hulst, Laure Kuhfuss
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ECAF: not aware of any plans to replace

e Evaluate opportunities for catchment scale land
reconfiguration using Agri-Environment schemes

e and working with local farmers and land managers in
case study catchments : E
- upland )

m

...........

FEOFErnAT?
BEtLlFiGad

- arable: Balruddery

- linking water managemeg .\ i
and land use (Lunan, Andy V|nten) e
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Linking scientific data with farmer knowledge
for sustainable land use decision making.

e Building a local land manager network.
e Characterise catchment land-use.

* biodiversity and ecosystem services
assessment.

Outcomes so far:

e Mapped land-use, crop, Ecological Focus
Areas and other semi-natural habitats

e Baseline surveys of vegetation, pollinator
activity and other invertebrates

e Catchment model of natural enemy
populations developed

Graham Begg et al
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Catchment maps for how current land use delivers
ecosystem services - next steps:

Create matrix : eligible option x ES benefit

Map where options can be applied to achieve
improvements (opportunity mapping)

Evaluate new landscape with local land managers to
identify the trade-offs or win-wins with production

Evaluate land use using Natural Capital Accounting

Alessandro Gimona, Justin Irvine, Alistair McVittie




e Managing water to improve ESs? — maintaining wetlands,
reducing flooding, improving water quality, enhancing
fisheries

* Adaptive management approach to smart hydraulic controls
(tilting weir)

 New institutions: who is responsible, how will it be funded
and what evidence is used to make decisions?

 http://www.hutton.ac.uk/research/projects/payments-ecosystem-services-lessons

Andy Vinten, Orla Shortall, Laure Kuhfuss
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Agri-environment Forestry
schemes grants

N

Multiple
benefits

Landscape
scale decision
making

Landscape Multiple
scale decision benefits
making
/ Learning
Local Stakeholder
knowledge engagement
evaluation
Scenarios Monitoring
Tools  Scientific data

a

N
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How can multiple benefits be considered in targeting
Forestry grants?

What are the consequences for the values communities
hold of different woodland expansion scenarios?

How do decision makers learn and integrate knowledge?




SEFARI =
Informing the CNPA draft forest strategy

Work in progress: exploring criteria to support the CNPA draft
Forest Strategy

CNPA Locational premium if applications cover areas designated
for connectivity and capercaillie

Can we improve targeting within preferred areas to deliver
wider benefits?
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opportunity mapping for woodland expansion:
multl criteria tools for strategic plannmg

e NFM,
& » archaeology,
e waders etc.
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Alessandro Gimona, Justin Irvine & I\/Iark W|Ik|nson

181




Maonach Ixlamis - A.r"- = #4 . > .
L g 5 gl i i A | g 4 1. e 5 . o g ;
: =" ;.r n o ..‘. :..' r e = A, i ' . Buctuan hsas

Eileai . ﬁm} L P
5 ”EffECtS Qf management _ Calrngorms Natlonal Park
?«-- Mar Lodge (NTS)
;nterventlm_or_rs on ES frgrp WO ' Gion Quoich
,"yyoodlandsx oA
cotff veumn, &
Glen Creran

* Glasdrum NNR (§NfH) 38
e Glen Crefflgr\‘{yoods SSSI (FCS)

e Phin s
o
- -

('). GIen Geldle

ey

Cur"r‘iﬁérnaulld Living Landscape

.+ Cumbernauld Glen (SWT)
&% . F6rest Wooa (SWT)

Methods: -
» Participatory ES assessment(all sites) using
scenario narratives and visualisation
> Evaluation of ES-related interventions:
- community-based monitoring and storytelling
in Cumbernauld ;
» ¢ » In-depth mterwews ES and ES change in Glen
&  Creran e

— ,:":f,'-‘.-




Visualising with managers and users




Focus on social learning, collaboration & management across
landscapes

e Collaborative arrangements: How do they work (or don’t)?

e [nterviews and social network maps with land managers
Potential findings:

- Collaboration may be limited by differences between actors in
management philosophy and knowledge base.

* Ongoing: Social network analysis: circulation and translation of
knowledge and how it influences management decisions

 Next: Use digital storymapping to draw out how experience sharing
changes knowledges, narratives and management decisions

| Katrina Brown,
Antonia Eastwood
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Continue to integrate agriculture and farming
with environment (take a wider view of
production?)

Land use produces: clean water, vegetation, food
crops, meat, pollinators, landscape, well-being

Land use reduces: flooding, sediment and
nutrient export, pests and disease, carbon loss.

Requires a better understanding of how to make
cooperation work
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Natural Capital Accounts
Agriculture and Forestry accounts.
- ujf
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How d the RD1.4.1 fit with QL
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ONS uses broad habitats

Enclosed farmland includes
arable and improved
grassland

Semi-natural includes rough
grazing
BUT

* Improved grassland includes

both temporary (rotational)
and permanent grassland

e Rough grazing also included
in mountains, moors and
heaths

* Not all semi-natural is
agricultural

Agriculture broad habitats:
Enclosed farmland and seml-natural grassland

| Aehle
- Imprsac qrassane

I =ronahcs grssdane




Regional variations

Responses to policy
changes?

Are these long or short-
term?

Impacts on condition

Impacts on ecosystem
service flow

—

160,000 -
140,000 -
120,000 -
100,000 -
80,000 -
60,000 -
40,000 -
20,000 -

0

600,000 -~
500,000 -
400,000 -
300,000 -
200,000 -
100,000 -

0

]
%, |
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=
Temporary Grass (ha <5 years)
-_—
\\_/
2012 2013 2014 2015 2016

Permanent Grass (ha >5 years)

. — —
2012 2013 2014 2015 2016
e NOrth West == North East South East ===South West

Data from Scottish Government (2017)
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 Choice experiment — changing farm management to improve
water quality and increase farmland birds

Programme A

Progromme B

Business as usual
No odditional effort

Water condition

€ X

< %

£ T T
Farmland bird speci d-!i ':-5!-‘1"“ = s - - o A
armiland bird species a5 - gt
A i E I -4 o
Nl - 1N - 2N
25 bird speciss 15 bird species 15 bird species
Increase in coundcil tax £ 75 fyear £ 5/year £ Ofyear
I choose |:| I:' |:|
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Change from this
situation

to achieve this situation

Median WTP @

(95% confidence interval)

Median WTP?

(95% confidence interval)

f 46.89
(£31.73 - £68.11)
per person/year

£17.17
(£11.85 - £ 23.83)
per person/ year

f£104.43
(£76.92 - £142.38)
per person/year

f 41.55
(£ 30.81 - £55.05)
per person/ year

20 bird species

£ 21.37
(£9.11 - £ 36.97)
per person/year

£ 8.74
(£4.18 - £ 13.93)
per person/ year

15 bird species

=

%,
é-‘f fﬂ'rh"f"_.-h
P 1“"' ‘
¥

25 bird species

f 44.83
(£27.76 - £ 66.22)
per person/year

£14.24
(£8.68 - £21.05)
Per person/ year

2 lognormal distribution for the cost fent
b hormal distribution for.the cost coefficient



Legend *
Broadien! moadand

- Condemui soodbnd iy
®  [Foawtvesln fromt homes i

®  Fow il venly awary from bome

Choice experiment considered:
* Species mix
 Tree height ¥
* Age structure
e Deadwood (biodiversity)
e Visitor facilities (picnic sites

and trails)
People most want :

* Mature, multi-species
broadleaved forest with high
biodiversity and visitor facilities

Implications for planting and
management

e e
0 5 50 100 .®
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* Extent accounts
e Readily available but may be dynamic within broad
habitats
e Condition accounts
* Will reflect changes in management and policy

e Mismatch with extent information

e Ecosystem service flows
e Spatial distribution of benefits
e Spatial configuration of habitat patches
 Time lags linked to extent and condition

— H:_F- .
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Rural & Environment Science & Analytical Services
Division of the Scottish Government

EU H2020 project PROVIDE http://www.provide-
project.eu/ (grant agreement No 633838)

alistairmcvittie@sruc.ac.uk

W Scottish Government

P N

gov.scot



CaperMap:
Faclilitating stakeholder dialogue to
promote capercaillie conservation

"Scott Newey-s:'*

James Hutton Institute, Aberdeen

\\’

Rilahaltos na AT S = F A R I
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e Critically endangered
e 1,114 individualsin 2017

\\’
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Breading Relative Abundance 2005-11
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Confined to old growth Scots
pine forest

— 80% in Cairngorm NP

— 70% in Strathspey
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e Communication and engagement tool

* Promote capercaillie conservation and
support the Capercaillie Framework

e Assess the effects of different scenarios on
the resilience of capercaillie in Scotland

Interactively and visually
explore complex spatial
information and compare
outcomes of different
assumptions and scenarios




Habitat Quality
\

+

Features
J

f

Parameters under user control

SEFARI ;

/, \

Habitat Suitability
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 Jim McLeod, Justin Irvine and Katrina
Brown (James Hutton Institute)

e Sue Haysom (SNH), Justin Prigmore
(CNPA), Gareth Marshal (RSPB)

o Capercalllie Framework, Capercaillie BAP
Group

V‘ Scottish Government

P N

gov.scot







Afternoon Introduction
Kirsty Blackstock

Ecosyems ndlLa*.rfd Use
Stakeholder Engagement Group

&> 20t November 2017
s \‘,

gov.scot

Riaghaltas na h-Alba S A A R I




13:30 Introduction to the afternoon session — Kirsty Blackstock (JHI) SEFAR 7 \-
Spotlight presentations - how our science can help:
Ruth Mitchell (JHI) - Understanding changes in Scotland’s plant communities — uses of
long-term resurvey data
Alessandro Gimona (JHI) - Simulating land use change
Anke Fischer (JHI) — Scenario-based evaluation of policy options and their implications
Graham Begg (JHI) - Sustainable agriculture options for the future
Jessica Maxwell (JHI) - Coordinating policy instruments that influence soil, water, and
biodiversity in Scotland

Break out discussions:
What evidence do stakeholders use?
What information might stakeholders need?

Are there gaps that the Work Packages might address?

Report back and full group discussion

15:15  Wrap up and next steps

15:30 Close
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 Omission of ‘Brexit’ and its implications raised
at last ELSEG meeting

 Challenged to show what we were doing to
inform the debate

* This is our response...
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e This session will not:
e Attempt to predict the future

e Debate what, when, how or if we should leave
the EU

e Set out a vision for a post-EU agricultural, land-
use or environmental strategy

e Why not?
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Other institutions deliver these aspects:

— Various briefings on the future exist e.g.
e RESAS (2017) Brexit and Scottish Agriculture

e Davis et al. (2017) Impacts of Alternative Post-Brexit
Trade Agreements on UK Agriculture: Sector Analyses
using the FAPRI-UK Model

e Mitchell (2017) The Implications of Brexit for UK, EU
and Global Agricultural Reform in the Next Decade.
Chatham House Briefing.

— Influence the decision space for governance of

Scottish ecosystems and land use
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Bespoke Free Trade WTO Default Unilateral Trade
Agreement with the Liberalisation
EU .
Commodity Davis et al. (2017)
Beef: Pric +3% +1TE -45%

Production 0% 10% 10% FABRI Report

Ouil Val « 3% +29% -50%

P <t K 3 All other factors

Production 0% 1% 1%

Output Value 1% -38% -36% held constant
Pigs: Price 0% +18% -12%

Production 1% -22% -6% except trade

Output Value +1% -d4% -17%

Poultry: Price 0% +15% -9% agreements

Production 0% “11% -3%

Output Value 0% +2B% -12% i
P! o -28% 12% No environmental
Dairy: Production ox 7% 2% ;

X Chitod Vabiie 2% $37% -12% Impacts
s N - - g o considered
Output Value 1% -
Barley: Price 1%
Production o%
Output Value 2%

Mitchell (2017) Chatham
House Briefing:

Assumes env. regulations and
standards retained

Four models of agricultural
support — recommends
‘market’ model
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e Other institutions deliver these aspects:

— Many political, legal and market experts as well as
UK and Scottish Parliaments and their

Governments working on EU withdrawal

e Confusing pronouncements — ‘hard’ Brexit for CAP in
2019 or budget ring-fenced until 20227

* Devolved powers debates

e Legal procedures for continuity post 2019 of
transposed EU legislation

Burns et al. (2016) The EU Referendum and the UK Environment: the Future
under ‘Hard and ‘Soft’ Brexit
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e Other institutions deliver these aspects:

— Visions for future e.g.
e Land Use Strategy (2016-2021); RAFE outcomes

e Agricultural Strategy (2018) via Agricultural
Champions; also Agricultural Review Group and
National Council of Rural Advisors

e Strategic approach to environmental policy (2018)

e Scottish Environment LINK’s (2017) Future of Farming
and Rural Land Use
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* This session will:

e Ask not what Brexit will do for us ... but what we
can do for Brexit (analysts)

e Focus on areas of research and expertise that can
be drawn upon to help others

e Policy support for those making policy

e Contribute to public debate through providing
information, sources and expertise
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* Planning the future for ecosystems and land
use will need:

e Evidence about quantity and quality of natural
assets, ecosystem services and benefits provided

e Evidence about public and stakeholder
narratives, preferences and constraints to change

e Methods that help us evaluate the past and
appraise the future

e A community with knowledge of, and interest in,
Scotland as part of a global network



SEFAR] 2,\"'

e Spotlight talks — range of approaches & scale
e Understand current trends
e Consider potential future trajectories
e Evaluate our options and understand preferences
e Design new interventions at field scale

 Modify policy instruments and approaches

e Other research is also relevant (see briefing)

e.g. Resilience, Environmental Health Indicators,
Supply chains, Monitoring, Adaptive Management...
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Spotlight talks (5 x 5 minutes)
Straight to breakout sessions
Work with the speaker of interest to you

Discuss topic including: (30 minutes)
— What evidence do stakeholders use?
— What information might stakeholders need?

— Are there gaps that the Work Packages might
address?



A
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Trends — Ruth Mitchell & Glenn lason Main Room

Simulations — Alessandro Gimona & Rob Main Room
Brooker

Scenarios — Anke Fischer & Justin Irvine 7

Management — Graham Begg & Robin ?7?
Pakeman
Policy instruments — Jessica Maxwell & ?7?

Kirsty Blackstock
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 Breakout feedback
 Headline points from 5 groups
 Questions and clarifications

e Closing discussion

 What other topics are of interest to those
planning for Brexit?

 Any other comments?

— _F__..ﬁ-—- —



Understanding changes in
Scotland’s plant communities
— uses of long-term resurvey

data e~

] S e Tl o, i, L —
-~ h_' e - *«.':_1-. ey
g e B e
s - --\-'ﬁ::\"_-""q,
T e T
i Yy S -."hhy;...-_-\_
b e

"Ruth I\/Iitchell'"'* A
Andrea Britton, Alison Hester, Robin
~<aPakeman and many others
\"

Riaghaltas na h-Alba S A A R I x
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» Unique collection of historical information on the status
of Scottish plant communities,

» Eric Birse and Jim Robertson surveyed Scottish
vegetation between 1945 and 1985,

» 7000 records of vegetation composition,
» All major Scottish vegetation types, throughout Scotland.
» Published as ‘Plant communities of Scotland’ in 1980.
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» Increasing awareness of, and interest in, the long
term impacts of human activities on plant community
composition.

» Between 2004 and 2014 approximately 1500 of the
original survey locations were re-visited.




Northern and alpine specialists declined while SEFARI ; ..r,\
lowland generalists increased

[~ éh"" e ﬁ—.‘ ‘. ..:_;_ ; .. %

a7/n/na vu/g'ajfv%

Fﬂequency +1I%~r=~ _
Cc?ver +16% f“’ b -*-_:l

Fl"eq b MR
Cover -50% .

Britton et al. 2009 Biological Conservation 142, 1728-1739



» Peak of 3200 Gg-S in 1970 decreased to 203 Gg-S in 2010.
» Wet deposition decreased by 70%.

» Sulphur impacts = decreased species richness and increased
grass cover

> Increases in mosses, sedges and forbs Decrease in
A Sulphur

» Decline In grasses

First indications of an impact of reduced SO, deposition

Mitchell et al. 2017 Biological Conservation 212, 327-336



2.0 / Testing the framework \
41. Subalpine dry heath
1.5

T 10 ® e e o 35
g Py ...: \ o o [ ]
% 0.5 o L o 3‘; °3 : 3.0 - o .
o :. e Qz [ ] [ ] ’ [ ]
b 00 o o I . 25{ -+ .
£ Sog ¥ . ¢ ' T (] T
2 05 03 PR et . T T
5_—% e °F e 0% " e 2.0 1
c 10 R A Ty 8 151 L

-15 e, ) + ¢+

20 1.0 ~ [ ] °

-20 -10 0 10 20 30 05 * -!_
Change in 10Y N deposition (kg ha'l) 00 .
1 2 3 4 5 6 7

\ Factor 1 score

Factor 1 score/Exceedance Score:
N deposition at the site,

Developing a decision framework to e critical load range for that habitat
attribute atmospheric nitrogen
deposition as a threat to or cause of Site level: no relationship

unfavourable habitat condition on
kprotected sites ) Britton et al. 2017 Report to SNH
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» Birse and Robertson just one of many long-term datasets

» Using data to answer questions for which it was not
actually collected

» Lots of versatility
» ldentifying drivers of change and their relative importance
» Impacts of changes in policy

» Predicting future changes
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All the surveyors: Richard Hewison, Rob Brooker, Roger
Cummins, Debbie Fielding, Julia Fisher, Diana Gilbert,
Sonja Hurskainen, David Riach

E.L. Birse and J.S. Robertson for baseline data
Landowners for access to the survey sites.

Funded by Strategic Research Programme of.the Scottish
Government’'s Rural and Environment Science and
Analytical Services Division: 2016-2021, 2011-2016 and

2009-2011
W Scottish Gﬂver_nmerjt

P N

gov.scot



Alessandro Gimona

Andrea Baggio, Marie Castellazzi, Jim McLeos, Laura
Poggio, Rebekka Artz, Richard Hewitt, Dave Miller cottish Government
Douglas Wardell Johnson; Keith Matthews LE:’QQEC:}%US na h-Albe




WP1.3:
Biodiversity

RD1.3.1
Function

SEFARI ;

WP1.4;
Integrated
land use

RD1.41
Agzet
register &
Bcounts

RD1.4.2

‘wgﬁ

RD1.4.3
Dedivary
mechanisms

\'*”




Multifunctional:
A range of ESS and benefits

Loss of biodiversity,
resilience

and ultimately, of
well-being

Fewer ESS
and benefits




Biophysical factors

-
Land mana%ers

Regional
Land Use

High level

drivers and its

change




IPCC’s Representative concentration pathways:
Climate change, markets, population, energy consumption

Radiative Farcings

The graph below shows radiative forcing trajectories for the four RCPs, the other candidate
scenarios that informed the final versions, and the modelling group associated with each.

Bundles of drivers associated
a 10 to each RCPs scenario

21 //' AGE & +4.5 degrees C

+3.0 degrees C

+2.4 degrees C

Radiative forcing (W m=)

+1.5 degrees C




Drawing from scenarios work in NEA, Land Use Futures, DURESS..

\ 4

Story lines for Scotland

Impacts on:

i) Impacts on agricultural capability

ii) water resources management (e.g. quantity & quality)
iii) Impacts on semi-natural forests and landscape
connectivity;

iv) Impacts on Carbon stocks




Mapping area
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Forest suitability according to the importance of multiple criteria




High resolution soil properties modelled
Climate downscaling —-method developed

Land
Capability
Agriculture
2050




ScenInVEST model (from LUC scenarios to ESS)
status 16/11/17

fScenInVEST model
Land use Climate change Data pre-processing
scenarios scenarios \ (Python, ArcGIS)

‘ |

descriptioQA/ \

[ LandSFACTS model ‘]

¢

Spatio-temporal

land use scenarios <. _ \ v
(maps) \\\ \\\ Stat. Metamodels (R)
1= BBNs
(in progress);
%

faster assessments

INVEST models &=

Nutrient
Sediment

!

Integration of Carbon assessment is in progress
The addition of Shetland is currently running




LUC & soil loss to water courses

Scenario g1 minus Baseline Scenario g3a minus
Baseline
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Nutrient and Sediment input/output analysis by land use and projected SRDP
payments in three Scottish regions

Payment structure (red = high, green = low)
Caithness/Sutherland
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Scenario land use change in the Ugie Catchment (NorthEast Scotland)
¥ i 1 % c'v [ A

Modelling result

Buffer strips need
to be at least 20 m
wide

and widespread
to obtains ca 20%

il i Y - i - d . .
Land use map modified with 3m river buffer reau Ct|0n N N
+ 3m field margin buffer

- expo rfc.

- Arabie anit Hottouifture 3m-W|de bUffe rs
[ | improved Grassiang .

E] Sem|-natural Grassiana % ThE ]amES Strl pS . 1'3%

Il >t sorder replaced win Seminatural grassiand

Ol

=?:Tw&:;m:rrsnlacedwnrm\as N Hutton reduction in N
III“ Institute  export




The Role of Land Managers

Agent Based Model




NetLogo-LandSFACTS integration

LY LandType B s - Water
0 1 Agricutural land B 6 - Urban ro
Modelling land use change at national scale e ¥ T X
by considering land owners preferences. S ¢ 3 P, xﬁ’*“ﬂ'
status: fine tuning the integration of the data b RS o o .
between the 2 models, using Dee catchment ' y . m‘:m
dataset

Transition matrices

| }
NetLogo LandSFACTS

agent-based modelling ~  Land use aliocations ~ stochastic land use model
(Jim) (Marie)

(incl. data preparation)
(Marie)

i
Python glue :
|
i

Representative
P _ Full landscape

sample landscape < — — — — — — — —"— " — iWharie]
(Laura)




e Assessing the joint effect of multiple drivers on biodiversity
and ecosystem services

 New tools to link landscape and land use change to BD & ESS
(e.g. assisting the design and targeting of incentives)

e (with other RDs ) Identification of barriers, opportunities
and trade-offs in land use policy and decision-making




e G SEFARI}
Thanks for your attention : A

Any Questions?




Scenario-based evaluation of
policy options and their
implicati

\\’

gov.scot
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Evaluation of future policy options?
- Lack of data
- Lack of models, complex contexts
Using scenarios for expert/stakeholder-based evaluation

- Scenarios that describe external factors or drivers of change
(e.g., climate, global economy)

- Ideal scenarios, visions
- Scenarios that explore implications of (policy) choices

Have used all of these In previous research — EPIC Centre for
Expertise, Regional Land Use Pilots, etc.

e
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Stakeholder-based assessment of alternative land use
scenarios (Morris et al. 2011, Konig et al. 2013):

1. Development of scenario narratives
2. Specification of the context (Land Use Functions - indicators)
3. Assessment of scenario impacts and analysis of trade-offs

Allows for structured consideration of a range of implications
of options for change

Currently used to assess impacts of woodland management
on ecosystem services

Can also be applied to explore impacts of large=scale policy
choices




Works Man Ager

Focus on

doint Reporl by Director of Architacture & Planning and z - : o i . COI’]SE rvatiO n

FORESTRY POLICY 5 YFAR PLAN REVIEW

early 1990s

Focuson
communities

Management
plan

Minimum
budget

[

Past: late 1980s/ Present: Future:

2016 2030s
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1
Scenario 1 ‘ Scenario 2 Scenario 1 ‘ Scenario 2

Employment/income Landscape quality and character

e Scores can be used as such, orin a
Delphi-type process
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Select environmental, economic and social
criteria that fit the question

Evaluation process, trade-offs identified and
scores: input into decision making

Can be complemented by modelling and
mapping approaches

Might provide a fuzzy but more.integrated

picture than focused-models
— f_




Managing agro-ecosystems
post Brexit

YGraham B,egg'"'*

Head of Agroecology
~=he James Huttgn Instltute

Riaghaltas na h-Alba S A A R I
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EU Common Agricultural Policy (EU Regulations)

EU Sustainable use of pesticides Directive (Directive

2009/128/EC)

EU Water Framework Directive (Directive 2000/60/EC)

,/i-



Greening architecture

Cumulative
envirenmental
bonafits

Rural

development

Cross complance

Agricultural area

{eligible for direct payments)

F | Reguirements and

Implementation
machanism

Good Agricultural
Environmental

!

SEFARI 3

Rural Development Programme

>€30% to AECS
Voluntary and devolved
64 options in total

30+ for arable-grass

Source: DG Agriculture and Rural Development.

Green Direct Payment
Compulsory
permanent grassland
ecological focus areas
crop diversification

Cross-compliance
Compulsory
7 x GAECs
13 x SMRs
10 x agri-env/climate
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EU Sustainable use of pesticides Directive “...reducing the risks and impacts of pesticide use on human
health and the environment and promoting the use of Integrated Pest Management (IPM)

\-

EU Water Framework Directive “... waters must achieve good ecological and chemical status, to protect
human health, water supply, natural ecosystems and biodiversity

EU Birds Directive “...conservation of the species of wild birds naturally occurring in the European territory”

EU Habitats Directive “...promote the maintenance of biodiversity by requiring Member States to take
measures to maintain or restore natural habitats and wild species”

Other policy instruments (EU biodiversity strategy, EU Environmental Action Plan)




]
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SEFARI

“*UK is seeking to leave the EU
Common Agricultural Policy in March
2019”

CAP level subsidy promised by UK
Government to 2020

Brexit is an opportunity to design something better
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Payment for public goods S
Landscape scale

Evidence based

Payment by results

Knowledge support for farmers

INTEGRATION!
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Identify and prioritise ‘public goods’

Design integrated strategy and management options

to deliver goods
Design payment scheme
Design monitoring scheme

Educate land managers and stakeholders
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Y SRR

Glensaugh — upland grazing, moorland
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Hartwood - rotational and permanent
grassland, livestock production
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Identify and prioritise ‘public goods’

Design integrated strategy and management options

to deliver goods
Design payment scheme
Design monitoring scheme

Educate land managers and stakeholders



Thank you SEFARI;\-

Scottish Government
Riaghaltas na h-Alba
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Coordinating policy instruments that influence
soil, water, and biodiversity in Scotland

"#‘ Scottish Governmeént
Riaghaltas na h-Alba
il gnv?scut




Biodiversity




Process SEFARI }E:\-

> 60

Scottish environmental

policy instruments
identified 1 0

Policy instruments
selected for in-depth

analysis 1

Workshop with cross-
sectoral stakeholders

o~
=~ 20
Interviews with the

‘initiators’ and ‘owners’
of the instruments

Next Steps

Results Spring 2018
followed by a
workshop
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Interim Results




Focus Parent policies/legislation Instrument Category
[ EU Water Framework Directive \
a Y
Water Environment and Water Services Water Environment Fund .
Incentives
] (Scotland) Act 2003 (WEF)
\ S
Water
J f Water Environment (Controlled Activities) ) f )
. Controlled Activities Regulations
(Scotland) Regulations (CAR)
2005 and 2011 ,
\S ’/
Regulations
- \
Conservation (Natural Habitats, & c.) [ . . )
A . . . Habitats Regulations
Biodiversity Regulations 1994 (as amended in 1994
Scotland)
\
e p p
Climate Change (Scotland) Act Farming for a Better Climate s
Soil ! 2009 L (FFBC) Plans, Guidance
/N and Voluntary
// r \ ege .
i . . . Planning Advice Note 51 Initiatives
/ Scottish Planning Policy . . . \_
g 2014 Planning, Environmental Protection
4 \ / L L and Regulation )
Links to water ! [ f
. National Planning F k3
soil & i ationa angcl)nli ramewor Central Scotland Green Network
biodiversity Y L ) \ J
/ Common Agricultural Policy (CAP) \ Cross Compliance via Good
N Agricultural and Environmental
Conditions (GAECs) f
< Hybrid
\

\_

J

\
7

The Common Agricultural Policy (Cross- | |
Compliance) (Scotland) Regulations 2014
J
~

‘1 U

(SRDP)

Knowledge Transfer and Innovation
Fund (KTIF)

Management of Buffer Areas for
Fens and Lowland Bogs

-
Scottish Rural Development Programme

~/

(LFASS)

Less Favoured Areas Support Scheme

\
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