Sixth National Report to the
United Nations Convention on Biological Diversity:

United Kingdom of Great Britain and Northern
Ireland

January 2019
Version 2.0

Please cite as: JNCC. 2019. Sixth National Report to the United Nations Convention
on Biological Diversity: United Kingdom of Great Britain and Northern Ireland. JNCC,
Peterborough.

For further information visit; http://incc.defra.gov.uk/page-7731



http://jncc.defra.gov.uk/page-7731

Sixth National Report to the
United Nations Convention on Biological Diversity:
United Kingdom of Great Britain and Northern Ireland

Table of Contents:
VEISTION NESTOTY e 4

Section I. Information on the targets being pursued at the national level ...................... 5

Section Il. Implementation measures taken, assessment of their effectiveness,
associated obstacles and scientific and technical needs to achieve national targets .. 7

Delivering an ecologically-coherent and well-managed network of Marine Protected Areas (MPAs)
to safeguard marine biodiversity in United Kingdom SEas........ccccuviiiieiiiiciiiiiieeee e 7

Conserving the genetic diversity of the UK’s tree and shrub species: The UK National Tree Seed
(o (o1 oL ST PP PPTPUPPPTTN 16

Peatland restoration iN The UK ...ttt e e e e ettt e s s e eeeseasaasseeasssnes 21

Implementing Agri-Environment Schemes in reversing declines in farmland bird populations in
o3 0T =4 =1 o Vo R USSR 34

Freshwater habitat restoration for species recovery: The case of the vendace (Coregonus albula) in
o3 7= =T o T PP 43

Species reintroduction and reinforcement programmes: Reintroducing dormice (Muscardinus
avellanarius) T0 ENGIANG .......ocuviiiieieee ettt e e e et e e et e e e e eabb e e e e arae e e e ntaeeeenareaaaas 51

The Natural Capital Asset Index: Highlighting the importance of the environment for human

WEHDEING 1N SCOLIANG ...eiieeeiee e e e e e e te e e e e abe e e e enbe e e e entaeeeenreeas 58
Enacting legislation to promote the sustainable management of natural resources to maintain and
enhance biodiversity, the resilience of ecosystems and the benefits they provide in Wales.......... 63
Control or Eradication of Invasive Non-Native Species: rodent eradication in South Georgia......... 71
Section Ill. Assessment of progress towards each national target.............ccevvvvvvvnnnnnn. 76
F N1l o T 2 YT Yo LAY T o YA -1 (=] A AR RP 76
AQChi BIOIVEISItY TArZEE 2 ..uveiiiiiiieeiiiiie ettt ettt e e e e s e e e e st e e e e s abae e e ssbeeeesnsreeeeenaseens 84
F N T o T 2 YT Yo LAY T o Y =1 == A TSP 91
F N Tl o T 2 YT Yo LAY T o Y =1 == A SRR 98
F N Tl o T 21T Yo [V T o RV 1T (= A= TSP 107
AQChi BIOIVEISItY TArZEL B ..ueeiiiiiieiiciiie ettt ettt e e e see e e rtre e e s et ae e e e sabae e e esnbaeesssabeeeeenasenas 120
AQChi BIOIVEISItY TArZEE 7 .uveeiiiiiee ittt e e e rtte e e rtae e e s eba e e e e abae e e esnbaeesennseeeeenarenas 129
Aichi BiodiVersity Taret 8 ...cco i e e e e e e e e e e st e e e e e e e e e s nbaaeeeeeeeeesannnnns 141
Aichi BiodiVersity TarZEL 9 ..o e e e e e e e et ee e e e e e e e s abareeeeaeeeesannnnns 152
Aichi BIodiVersity Target 10 .....ccveiiiiiiiee e cctee ettt e et e e e ste e e s e ratee e e e sabae e e e sabae e e ennbaeesennseeeeennsenas 160
Aichi BIodiversity Target 11 .....cuviiiiiciiiecciee e cciee ettt e e e rtee e e e rtee e e s eaba e e e e sabae e e esnbaeesesnseeeeenasenas 170



Figure C3bi. Percentage of UK species of European importance in improving or

declining conservation status in 2007 and 2013. ...........ccccceiieiie s 178
Aichi BIOdIVErsity TargEt 12 ...ccccuiiiiiiiiiie ettt et ree e s tee e e s e e e s sbee e e essbeee s s sabeeesenareeas 180
Aichi BIodIiVersity Target 13 ...oiiiiiiiiiiie ettt st e e e see e s s sree e e st e e s s sabee e e esnbeeessnaseeesenareeas 198
Aichi BIOdIVErSity TArZEt 14 ..c...uveiei ettt ettt e e eee e e e etae e e e e ate e e e e abae e e eenbaaeeennsaeeeenarenas 207
Aichi BIodIVErsity TArget 15 ..cccciiieiiiiiie ettt ettt eeee e e e rtee e e e ete e e e e e aba e e e e abae e e esnbaeesennsaeeeenasenas 217
AQChi BIOdIVErSity TArgEt 16 ..occcvvieiiiiiiei ettt crttee et e e e stee e s ebee e e st e e e e sabee e e essbeeessnabeeeesnareens 225
AQChi BIOdIVErSity TArEt 17 .ooooiiieiieiiie ettt ree e s st ee e e et e e s s sabee e e essbeee s esabeeesenareeas 227
Aichi BIodiVersity Target 18 .......uuiiiiiciiii ettt e e see e s sree e e s s e e e s sabee e e essbeeesssnbeeeesnareens 232
Aichi BIodIiVErsity TAret 19 ...cccuiieiiciiie ettt ettt e e e ree e e rte e e e et e e e e e abae e e eenbaeesenabaeeeennrenas 233
Aichi BIodIiVErsity TAret 20 .....ccuvieiiiiiiee e eetiee ettt e e eete e e e rtee e e e sta e e e s e ba e e e e abaeaeesnbaeesennseeeeenasenns 240

Section IV. Description of the national contribution to the achievement of each global
AIChT BIOAIVEISITY TAINGET ..ciiiiiiiiiiiiiiiiieeeeeeee et 250
AQChi BiodiVersity TarEt 1 ...cco oottt e e e e e errre e e e e e e e s e tabbaeeeeeeeesabnsaaeeaeeeesannssnns 250
F N T o T 21T Yo LAY T o Y -1 (= A PR 251
AQChi BIOIVEISITY TArZET 3 ..eiiiiiiiee ittt e e etee e e e rtee e e e be e e e e e aba e e e esabaeeeeanbaeeeennseneeennsenas 253
AQChi BIOIVEISITY TArZET 4 ..oeeieviiee ettt ettt e et e e e et e e e e tee e e e e aba e e e esabaeeeeenbaeesennbeneeennsenas 254
AQChi BIOIVErSItY TArZEL 5 ..iiiiiiiiiei ittt e e e e ee e e st ee e e e sabae e e esnbaeesesabeeeeenarenns 255
AQChi BIOIVErSItY TArZEL B ..veiiiiiiiiiiciiie ettt sttt see e s s ebee e e e sbe e e e e sabee e e esnbeeeessabeeeeenaseens 256
AQChi BIOAIVEISITY TANZET 7 .oeeeiiiiie ettt ettt eette e e e te e e e e ete e e e e e aba e e e e abaeeeeanbaeeeennseeeeennsenas 257
AQChi BIOIVEISITY TArZET 8 ..eeiiieiiieeieiiie et ettt eee e e e rtee e e e be e e e s e aba e e e e abaeeeeenbaeesenaseeeeenasenas 258
AQChi BIOdIVErSity TArZEt 9 ..ueiiiiiiiei ittt ree e e e rtee e e e ee e e s sabee e e esnbaeesesnbeeeeenareeas 260
Aichi BIodiversity Target 10 .....ccuieiiiciiieeieiiee et erttee et e e s see e e e etee e s s sabae e e e sabae e e eenbaeesesnseeeesnaseens 261
Aichi BIodiVersity Target 11 ....cccuviiiiiiie ettt st e e ree e et ee e e s ebee e e s sabae e e esabaeesesnseeeeenarenas 262
Aichi BIOdIVErSIty TArZET 12 ..oocuviieiiiiiieecetee ettt eetee e e e et e e e e eate e e e e e abeee e e e abaeaeeeabaeesennseneeennsenas 264
Aichi BIodIVErSity TArget 13 ...cuiiiii e cciee ettt e e eetee e e e et e e e e et e e e e e abeee e esabaeeeesnbaeeeennseneeennsenas 266
Aichi BIOdIVErsity TArgEt 14 .....uvvieiiiiie ettt et eee e e e rtee e e et ae e e s sabee e e esnbaeessenbeeeesnarenas 267
Aichi BIodIVersity Target 15 ...ciiiiiiiiiiie ettt ettt e e et ee e e s eabee e e s sabee e e esnbaeeessnbaeeeenaseeas 269
AQchi BIOIVEISITY TArZET 16 ..occeviieiiiiieeceiiee ettt ettt e e et e e e e et e e e et e e e e e abeeeeesabaeaeeenbaeeeenaseneeenasenas 270
F N Tl o T 21T Yo [V T o Y T (= A 7 APPSR 272
Aichi BIOdIVErSIty TArZET 18 ......uviiiieeiiieeceiee ettt ettt e et e e e et e e e e eatee e e e e abae e e esabaeaeeenbaeeeenaseeeeennsenas 272
Aichi BIodIiVersity Target 19 ....ccuiiiiiiiiie ettt et ree e e et ee e e e e ba e e e e sabae e e esnbaeeeennsaeeeenasenas 274
Aichi BIodiVersity Target 20 .....ccuveiiiiiiiee e eciee ettt eeee e e stee e e e rtee e e e sabaee e e sabaeeeennbaeesennseeeeennsenns 276
Section V. Description of the national contribution to the achievement of the targets of
the Global Strategy for Plant ConServation ... 280
(O SOl =T = =) 0 SRR 281
G P C Tl 2 e e e e e e e e e e e s e e e s e s e s e e e e e e e s e e e e asaaasasasasasasssssssssasasssaneessnsanannannnns 282



(O Ol =T - (=) A O U TP P TP TP 285

O SOl =T = (=) AR T T TP P TP 287
O L Ol =T = (=) - T T U U TP PP PP T TP 288
O L Ol =T == A S F T U T O TP U PR PR PP 290
O SOl =T - =) A T U TP TP 291
O SOl T - <) A TP TR 294
O L Ol =T = (=) A T T T O TP PP P PR TP TP 295
(O L Ol =T == A 1 O F T U T TP PR PP 299
O S Ol =T == A B T T U TP PR PR PT PR 300
(O SOl =T == A T TP T PP 301
O SOl =T == A A T T TP 303
G P C TarEet LA e e e e e e e e e e e e s e e s e e e e e e e e e e e e e e e e s e s e asasaeaaaaasasasasaaaaasanaanannananns 304
GO P C Tl gt L . e e s e e e e e s e e e e e e e e e e e e e e e e e s e e e e e e e e e e e e e e e e e aeaaaaaaanaaaaaaaaanns 306
G P C TArEEE 1B, e e e e e s e e e e e e e e e e e e e e e e e e e e s s e s s aaaeeasaasasasssaaasasanaanansananns 307
Section VI Additional information on the contribution of indigenous peoples and local
(odo] 0] 0 0 U o LTS 309
Section VII. Updated biodiversity country profile ..., 310



Version history

Version Date Update
1.0 11/3/2019
2.0 27/3/2019 Correction made by JNCC to

typo on page 115.




CBD 6NR — Section |

Section I. Information on the targets being pursued at the national
level

If your country has set and/or adopted national targets or equivalent commitments related to
the Strategic Plan for Biodiversity 2011-2020 please use the following template to describe
them. Please complete this template for each of your country’s national targets. National
targets entered in this section will be linked to section Ill so that progress in their
implementation can be assessed. If your country has not set or adopted any national targets
related to the Strategic Plan for Biodiversity 2011-2020 please indicate so in the first box and
move to section Il.

l. Information on the targets being pursued at the national level

[_] My country has adopted national biodiversity targets or equivalent commitments in
line with the Strategic Plan for Biodiversity 2011-2020 and the Aichi Targets

or

X] My country has not adopted national biodiversity targets and is reporting progress
using the Aichi Biodiversity Targets for reference. (Move to section Il. In section Ill, the
Aichi Biodiversity Targets should be used for the purpose of this report as the national
targets and progress should be assessed towards their achievement in the national
context.)

National Target (Please use the official title, if available)

<Text entry>

Rationale for the national target

<Text entry>

Level of application (Please specify the level to which the target applies):

[] Regional/multilateral — please indicate area concerned <Text entry>
[] National/federal
[] Subnational — please indicate area concerned <Text entry>

Relevance of the national targets to the Aichi Biodiversity Targets (Links between
national targets and Aichi Biodiversity Targets.)

Main related Aichi Biodiversity Targets (Please select one or more Aichi Biodiversity
Target to which the national target is wholly or partially related. Parties can select an
entire target or a target component (not shown below))

(1] 6[]11[]16
(12 [] 70012 []17
(13 [] 8[]13 []18
[(J4 [] 9[]14 []19
(15 []J10[]15 []20

Other related Aichi Biodiversity Targets (Please select one or more Aichi Biodiversity
Target to which the national target is indirectly related.)

01 [0 ed11 16
(12 [] 70012 []17
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(13 [1] 8[]13 []18
(14 [] 9114 []19
(15 []10[]15 []20
or

[] National target has no corresponding Aichi Biodiversity Target or relates to other parts
of the Strategic Plan for Biodiversity — please explain

<Text entry>

Other relevant information (Please use this field to provide any other relevant
information, such as the process of developing and adopting the national target, the
stakeholders involved or the strategies and plans in which this national target has been
included.)

<Text entry>

Relevant websites, web links, and files (Please use this field to indicate any relevant
websites, web links or documents where additional information related to this national
target can be found.)

<Add link> <Add file>
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Section Il. Implementation measures taken, assessment of their
effectiveness, associated obstacles and scientific and technical needs to
achieve national targets

Using the template below, please report on the major measures your country has taken to implement
its national biodiversity strategy and action plan. Please also provide an assessment of the
effectiveness of these measures. The template should be replicated for each measure reported.

Describe a measure taken to contribute to the implementation of your country’s national
biodiversity strategy and action plan

Delivering an ecologically-coherent and well-managed network of Marine Protected
Areas (MPAs) to safeguard marine biodiversity in United Kingdom seas

The United Kingdom (UK), its Crown Dependencies (CDs) and Overseas Territories (OTs) are
responsible for the fifth-largest marine estate in the world. Marine Protected Areas (MPAS) are one
of the tools that can help society to protect the marine environment, whilst also enabling its
sustainable use, ensuring it remains healthy and contributes to our society for generations to
come.

Transposition of European legislation into UK law, as well as the enactment of several ground-
breaking ‘Marine Acts’, has enabled UK Governments to pave the way towards the development of
an MPA network that is representative of UK marine life, where MPAs are considered to be the
most appropriate conservation mechanism. All UK Governments are committed to the
development and maintenance of an ecologically-coherent and well-managed MPA network by
2020 as set out in the Joint UK Administrations Statement 2012.

As of November 2018, there were 314 MPAs covering nearly 24% of the UK’s marine area (Figure
1). All four countries exceed the 10% spatial coverage target set out under Aichi Target 11
(notwithstanding the contribution that other effective area-based conservation measures (OECMS)
might add to the total (e.g. the work of Cunningham et al. 2011). Notably, the extent of MPA
coverage across the UK has increased ten-fold since 2007 and further designations are being
planned to address remaining gaps in the network in England, Wales and Scotland that are due to
be formally designated by 2020.
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Figure 1: UK Marine Protected Area network covering 24% of UK waters.

A suite of new marine Special Protection Areas (SPAs) for birds have been identified and classified
over the past few years, as a result of the very significant UK-wide effort at identifying a suite that
will be ecologically coherent and well-managed. More are in the pipeline, but it is too soon to
announce them yet. At the same time JNCC is working with governments in the UK to take stock
of not just the marine SPA suite but also the role that wider measures play in marine (bird)
conservation and the pressures and threats birds face. The UK has committed to assessing the
adequacy of the marine SPA suite at the culmination of its programme of site identification and
classification. A Network Assessment has recently been undertaken to confirm the contribution the
marine SPAs make to the marine MPA network in Scottish waters. An appropriate mix of site-
based and wider measures is being addressed in a Scottish Seabird Conservation Strategy,
recently announced by Scottish Government. Similar action is being developed elsewhere in the
UK.

Work is also ongoing in the UK’s CDs and OTs to extend and enhance protection in the extensive
marine space that surround these countries.
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In 2017, the Bailiwick of Jersey protected two offshore reefs, Les Ecréhous and Les Minquiers,
from mobile fishing gear; strengthening protection for these areas and building on their designation
in 2004 as wetlands of international importance under the Ramsar Convention. These MPAs cover
an area of 62 km?; around half the land area of Jersey itself. In addition, Jersey has 88 km? of
similarly protected marine areas along its coasts which means that, in total, 6.5% of their territorial
waters are protected from mobile fishing gear.

As of June 2016, the Isle of Man has designated 10 MPAs encompassing 10.4% of Manx waters.
Large-scale MPAs have already been established around the British Indian Ocean Territory
(640,000 km? designated in 2010); South Georgia & the South Sandwich Islands (1 million km?
designated in 2013); and the internationally agreed MPA on the Southern Shelf of the South
Orkney Islands, British Antarctic Territory (94,000 km? in 2009).

The Blue Belt Programme supports the delivery of the UK Government’s commitment to enhance
marine protection of the marine environment across UK OTs. Since its commencement in 2016 the
UK and its OTs have announced a number of initiatives, including:

e a full no-take MPA around Pitcairn’s EEZ, established in 2016 (840,000 km?);

e a sustainable use MPA declared by St Helena in 2016 across its 445,000 km? maritime
area;

e marine spatial planning around Montserrat, facilitated pro-bono by the Waitt Institute;

e Ascension Island Government has agreed an evidence-based MPA closed to commercial
fishing, covering at least half of its 445,000 km? maritime zone by 2019; and

e Tristan da Cunha is developing a regime for protecting the waters across its maritime zone
of 750,000 km? by 2020.

Of the approximately 6.8 million square kilometres of ocean surrounding the UK and its Overseas
Territories, the UK has committed to developing measures to ensure the protection of 4 million
square kilometres by 2020 (https://marinedevelopments.blog.gov.uk/2017/09/05/uk-blue-belt-
global-ambitions-for-marine-protection/). Work on identifying opportunities and designating smaller
MPAs domestically and within the CDs is ongoing (See
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment _data/file/
729608/Blue Belt Annual report 2018 Update ONLINE.pdf for the 2017/18 report).

For the implementation measure, please indicate to which national or Aichi Biodiversity
Target(s) it contributes

Target 11: By 2020, at least 17 per cent of terrestrial and inland water, and 10 per cent of coastal
and marine areas, especially areas of particular importance for biodiversity and ecosystem
services, are conserved through effectively and equitably managed, ecologically
representative and well-connected systems of protected areas and other effective area-based
conservation measures, and integrated into the wider landscapes and seascapes.

Related targets:

Target 1 By 2020, at the latest, people are aware of the values of biodiversity and the steps they
can take to conserve and use it sustainably.

Target 2 By 2020, at the latest, biodiversity values have been integrated into national and local
development and poverty reduction strategies and planning processes and are being
incorporated into national accounting, as appropriate, and reporting systems.



https://marinedevelopments.blog.gov.uk/2017/09/05/uk-blue-belt-global-ambitions-for-marine-protection/
https://marinedevelopments.blog.gov.uk/2017/09/05/uk-blue-belt-global-ambitions-for-marine-protection/
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/729608/Blue_Belt_Annual_report_2018_Update_ONLINE.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/729608/Blue_Belt_Annual_report_2018_Update_ONLINE.pdf
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Target 6: By 2020 all fish and invertebrate stocks and aquatic plants are managed and harvested
sustainably, legally and applying ecosystem based approaches, so that overfishing is
avoided, recovery plans and measures are in place for all depleted species, fisheries have no
significant adverse impacts on threatened species and vulnerable ecosystems and the
impacts of fisheries on stocks, species and ecosystems are within safe ecological limits.

Assessment of the effectiveness of the implementation measure taken in achieving desired
outcomes:

[ ] Measure taken has been effective

X] Measure taken has been partially effective
[ ] Measure taken has been ineffective

[ ] Unknown

Please explain the selection and where possible indicate the tools or methodology used for
the assessment of effectiveness above

The UK Governments have followed a number of key principles in their development of an
ecologically-coherent MPA network. These principles were derived from OSPAR Commission
gwdance (OSPAR, 2006):
Features: the network should represent the range of habitats and species for which MPAs
are considered appropriate — with a greater proportion of particularly threatened and/or
declining features.
* Representativity: the network should include areas that best represent the range of habitats
and species.
» Connectivity: the network should comprise MPAs that are well-distributed and take into
account linkages between marine systems.
* Resilience: the network should include more than one example of a feature in individual
MPAs and ensure they are of sufficient size to deliver conservation benefits.
* Management: the network should ensure the protection of marine habitats and species for
which an MPA has been identified.

MPA selection processes in the UK have sought to protect examples of the range of marine life.
These features include representative habitat types such as subtidal sedimentary communities, as
well as more unusual seabed habitat types such as deep-sea sponge aggregations — a feature
considered to be under threat and subject to decline across the North-east Atlantic. By example, all
23 broad-scale habitat types occurring in English waters are protected within MPAs more than
once across all regions in which the feature occurs (Carr et al., 2016). In Scotland, the MPA
network affords protection to all known sub-types of habitats and species across their geographic
range where MPAs are considered an appropriate conservation mechanism (Cunningham et al.,
2015).

Scientific understanding of the ability of marine animals and plants to disperse, and over what
distance they do so, is limited. Consequently, a proxy is used to assess whether MPAs are well-
connected: the OSPAR guidance states that nearshore/coastline MPAs should be less than

250 km apart and offshore MPAs (beyond 12 nautical miles) no more than 500 km apart. The UK
MPA network exceeds this target, but there is much scientific understanding that needs to be
developed in the area of MPA network connectivity.

As part of reporting activities to the OSPAR Convention for the protection of the marine
environment across the North-east Atlantic, the UK have undertaken an assessment of progress of
the UK MPA network around the MPA cycle (Chaniotis et al. 2018; Figure 2). Whilst significant

10
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progress has been made, there is much work still to be done to best ensure the UK MPA network
and its constituent components are meeting their objectives.

B vYes
Partially
78% 3 74%
43%
10% =L 13% 15%
Management Measures Monitoring in Moving toward
documented? implemented? place? objectives?

Figure 2: Progress on the management of all MPAs in the UK

The measure of ‘moving towards objectives’ is lower than the other thermometers because it is
difficult to say with certainty whether the protected features of UK MPAs are moving towards or
have met their conservation objectives while work is ongoing to implement the necessary
management measures and for monitoring data to be collected that shows progress has indeed
happened. Work moving forward will largely focus on the implementation of the management
actions considered necessary to achieve the conservation objectives of the protected features of
MPAs and collecting site condition monitoring information to help understand progress towards
conservation objectives.

Summary of assessment

The UK has made substantial progress in the development of its MPA network. Work is ongoing to
implement the management measures considered necessary to achieve the conservation
objectives of the UK MPA network and its constituent components, and to put in place monitoring
programmes to detect the effectiveness of these measures over time. There are still gaps in our
knowledge of MPA network connectivity and how MPAs might be sustainably embedded into the
wider seascape in the context of UK marine policy. While work is ongoing to realise all marine
aspects of the target, the spatial coverage component has been met.

Relevant websites, web links and files (Please use this field to indicate any relevant websites,
web links or documents where additional information related to this assessment can be found).

Carr et al. (2016). Assessing progress towards an ecologically coherent MPA network in Secretary
of State Waters in 2016: Results. Available at:
http://jncc.defra.gov.uk/pdf/JNCC NetworkProgressinSoSWaters2016 Results Final.pdf.

Carr (2016) Assessing the contribution of Welsh MPAs towards an ecologically coherent MPA
network in 2016: Results available at:
http://jncc.defra.gov.uk/pdf/JNCC NetworkProgressWelshWaters Final.pdf.

Chaniotis et al. (2018). Developing an ecologically-coherent and well-managed Marine Protected
Area network in the United Kingdom: 10 years of reflection from the Joint Nature Conservation
Committee, Biodiversity, DOI: 10.1080/14888386.2018.1467791.

Cunningham et al. (2011). Assessing the contribution of other area-based measures to the
ecological coherence of the MPA network in Scotland’s seas. Available at:
http://www.gov.scot/Topics/marine/marine-environment/mpanetwork/measures

11



http://jncc.defra.gov.uk/pdf/JNCC_NetworkProgressInSoSWaters2016_Results_Final.pdf
https://emea01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fjncc.defra.gov.uk%2Fpdf%2FJNCC_NetworkProgressWelshWaters_Final.pdf&data=02%7C01%7CJames.Williams%40jncc.gov.uk%7C4d70bcb662234592b59708d651370799%7C444ee4e8b2fd491d8c318b0508370a6b%7C0%7C0%7C636785694125876078&sdata=QTSDv6KEN46dAVcRGOHmrmZR4ZsIqR2VxWHFBWWzdfs%3D&reserved=0
http://www.gov.scot/Topics/marine/marine-environment/mpanetwork/measures
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Cunningham et al. (2015). Assessment of the adequacy of the Scottish MPA network for MPA
search features: summary of the application of stage 5 of the MPA Selection Guidelines post
consultation. Available at: http://www.snh.gov.uk/docs/A1567699.pdf.

Joint UK Administrations Statement (2012) Joint UK Administrations Statement on an Ecologically
Coherent MPA Network. Available at: http://www.gov.scot/Topics/marine/marine-
environment/mpanetwork/engagement/UKMPANetworkStatement.

OSPAR. 2006. Guidance on developing an ecologically coherent network of OSPAR marine
protected areas (Reference number 2006-3). Available at: http://[ncc.defra.gov.uk/pdf/06-
03e_Guidance%20ecol%20coherence%20MPA%20network.pdf.

Scottish Marine SPA Network Assessment: https://www.nature.scot/sites/default/files/2018-
09/Scottish%20proposed%20SPA%20network%20assessment%20-
%20September%202018.pdf.

Other relevant information, including case studies to illustrate how the measure taken has
resulted in (or is expected to result in) outcomes that contribute to the implementation of the
NBSAP

The formal designation of MPAs is just one component of a wider cycle of work that must take

place to ensure MPAs deliver tangible conservation benefits. This ‘MPA cycle’ is conceptualised in
Figure 3 below (Chaniotis et al. 2018).

Selection &

Designation

Setting of

The objectives
MPA
Cycle

Identification
&
management
of threats

Monitoring

Figure 3: The MPA cycle

Setting of objectives: At the point of designation, all MPAs in the UK have draft high-level
conservation objectives established and available. Work has been progressing across the UK
Governments and its statutory advisors to further develop these high-level objectives; making them
more operational to the range of users that need to assess the impacts of their activities against
them and to use as a reference point to assess whether MPAs have achieved their objectives.

Identification and management of threats: At home and abroad, work is ongoing to implement
management measures to address the threats that MPAs face and to determine how MPAs are
nested within the wider seascape in the UK and within the Crown Dependencies and Overseas
Territories. Marine plans in UK seas are due to be in place by 2021.
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Monitoring and assessment: A strategy for marine biodiversity monitoring, including MPAs, is being
developed. Once implemented, the strategy aims to:
e enable assessment of condition of the features within sites;
e enable assessment of the degree to which management measures are effective in
achieving the conservation objectives for the protected features;
¢ support the identification of priorities for future protection and/or management; and,
¢ enable UK Governments to fulfil national and international assessment and reporting
commitments in relation to MPAs and help identify where further action may be required.

To date, a large number of baseline and site condition monitoring surveys (e.g. see
http://incc.defra.gov.uk/default.aspx?page=4543 for examples) of MPAs have been undertaken to
help develop the start of a time series to detect change in condition of the protected features of
MPAs. The UK has also undertaken a number of research and development related surveys to
help test new approaches and develop new condition indicators to operationalise in the future.

Building ecological connections into the development of the MPA network around Scotland

The enactment of new national legislation in 2009 and 2010 paved the way for Scotland to further
extend its network of MPAs. This network is intended to contribute to the conservation or
enhancement of the marine environment. It is representative of the range of features present in
the Scottish marine area. The Scottish MPA Selection Guidelines (Marine Scotland, 2011) set out
the scientific process for the identification and selection of national MPAs for the protection of
marine biodiversity and geodiversity interests.

Key to this process was the identification of areas considered to be of functional significance to the
overall health and diversity of Scotland’s seas. An ecosystems-based approach was adopted in
order to identify national MPAs that complement the existing suite of sites in the network. In
addition, available evidence was reviewed for areas of key functional importance around
oceanographic features such as fronts, as well as physiographic features such as banks and
mounds and seamounts.

The Firth of Forth Banks Complex MPA was one of the sites designated through this process
(Figure 4). The outer Firth of Forth bank and mound features that make up this composite MPA are
considered to be of wider functional significance to the health and diversity of Scotland’s seas.
These bank features support sand habitats suitable for the colonisation of sandeels (Wright et al.,
2000). Sandeels are a key prey item in the diet of top predators in the North Sea. Findings from
the Centre of Ecology and Hydrology’s long-term research programme based on the Isle of May
demonstrate the critical importance of the Firth of Forth Banks to foraging seabirds, particularly
black-legged kittiwake (Rissa tridactyla), northern gannet (Morus bassanus) and common guillemot
(Uria aalge). The breeding success of the black-legged kittiwake has been linked to the availability
of sandeels on the Firth of Forth Banks (Daunt et al. 2008) and seabirds nesting as far away as
Berwick and Northumberland have been observed foraging in the Firth of Forth Banks area
(Camphuysen et al., 2011). Sandeels are provided with additional protection in the area by a
precautionary fisheries closure.
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Figure 4: Location of the Firth of Forth Banks Complex MPA

Grey seal (Halichoerus grypus) are thought to use the bank areas, particularly the Wee Bankie and
Berwick Bank, as foraging areas for sandeel and demersal fish (Prime and Hammond, 1990;
McConnell et al., 1999; Jones et al., 2013). Berwick Bank is also thought to be an important
spawning ground for European plaice (Pleuronectes platessa), the larvae of which may be
important for repopulating exploited stocks along the east coast of England (Lockwood &
Lucassen, 1984).

Relevant websites, web links and files (Please use this field to indicate any relevant websites,
web links or documents where additional information can be found)

Camphuysen et al. (2011) Distribution and foraging interactions of seabirds and marine mammals
in the North Sea: a metapopulation analysis. Available at:
http://www.abdn.ac.uk/staffpages/uploads/nhi635/ZSLpaper-kees.pdf.

Chaniotis et al. (2018) Developing an ecologically-coherent and well-managed Marine Protected
Area network in the United Kingdom: 10 years of reflection from the Joint Nature Conservation
Committee. Biodiversity, doi:10.1080/14888386.2018.1467791.

Daunt et al. (2008) The impact of the sandeel fishery on seabird food consumption, distribution and
productivity in the northwestern North Sea. Canadian Journal of Fisheries and Aquatic Science
65: 362-81. doi:10.1139/F07-164.

Jones et al. (2013) Grey and harbour seal density maps. Report from the Sea Mammal Research
Unit to Marine Scotland. Available online from:
http://www.scotland.gov.uk/Resource/0041/00416981.pdf

Lockwood & Lucassen (1984) The recruitment of juvenile plaice (Plueronectes platessa) to their
parent spawning stock. ICES Journal of Marine Science 41: 268-75.
doi:10.1093/icesjms/41.3.268.
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Marine Scotland. (2011). Marine Protected Areas in Scotland's Seas. Guidelines on the selection
of MPAs and development of the MPA network. Available from:
http://www.scotland.gov.uk/Resource/Doc/295194/0114024.pdf

McConnell et al. (1999). Movements and foraging areas of grey seals in the North Sea. Journal of
Applied Ecology 36: 573-90. doi: 10.1046/j.1365-2664.1999.00429.x

Prime & Hammond (1990) The diet of grey seals from the southwestern North Sea assessed from
analyses of hard parts found in faeces. Journal of Applied Ecology. 27. 435-447. doi:
10.2307/2404292

Wright et al. (2000). The influence of sediment type on the distribution of the lesser sandeel,
Ammodytes marinus. Journal of Sea Research, 44: 243-56. doi:10.1016/S1385-1101(00)00050-
2

Obstacles and scientific and technical needs related to the measure taken: Please describe
what obstacles have been encountered and any scientific and technical needs for addressing
these, including technical and scientific cooperation, capacity development activities or the need
for guidance materials.

While progress has been made against the quantitative marine aspect of Aichi Target 11, further
work to realise delivery against the qualitative aspects is ongoing (ecological representativity,
connectivity, effective and equitable management). To this end, the following list provides an
overview of scientific and technical needs related to the measure taken:

(1) Work collaboratively with other countries to develop and test indicators for detecting
progress towards the achievement of conservation objectives of UK MPAs.

(2) Ensure the objectives of UK MPAs are as specific as possible, building on improved
scientific understanding over time.

(3) Undertake a cost-effective programme of marine monitoring activities to ensure the
necessary data are in place to detect progress towards conservation objectives of UK
MPAs.

(4) Ensure adequate capacity and resources to successfully manage and monitor UK MPAs.
Opportunities exist to develop new partnerships, explore the concept of sustainable
financing for MPAs and put in place novel approaches to monitoring (e.g. citizen science,
utilisation of fishing vessel time at sea and eDNA).

(5) Improve understanding and awareness of UK MPAs to society, including undertaking
research in partnership with others to better conceptualise the benefits of UK MPAs using
the concepts of natural capital and ecosystem services. Much work has been done to
undertake awareness raising activities, but this is an area that needs ongoing attention.

(6) Develop improved scientific understanding of UK MPA network connectivity.

(7) Further explore how MPAs might be sustainably embedded into the wider seascape in the
context of UK marine policy and EU Exit.

(8) When scoping the Marine Bird Conservation Strategy, seek a better understanding of how
stressors in the marine environment, individually and cumulatively, can be expected to
impact marine species and ecosystems (and their services). A greater understanding of this
will be a key to unlocking gaps in understanding the correct mix of measures to ensure
sustainable use and management.

Relevant websites, web links and files (Please use this field to indicate any relevant websites,
web links or documents where additional information related to these obstacles and scientific and
technical needs can be found).

JNCC (2018) Marine Protected Areas Monitoring. http://jncc.defra.gov.uk/page-7049.
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Describe a measure taken to contribute to the implementation of your country’s national
biodiversity strategy and action plan

Conserving the genetic diversity of the UK’s tree and shrub species: The UK
National Tree Seed Project

The ability of UK trees to meet present and future challenges depends strongly on genetic
variation within species. Genetic diversity provides trees with the potential to adapt to new
environmental conditions, including climate change and novel pests and diseases, through natural
selection. It is important that planting material for new woodlands is drawn from a broad genetic
base, and maintaining genetic diversity also provides the basis for tree improvement, which may
strengthen traits required in future environmental and economic scenarios (Defra 2018, Forestry
Commission 2017a).

At present woodlands cover 13% of the UK total land area, and the majority of this cover is planted
with non-native species (Forestry Commission Forestry Statistics 2017). The UK has no truly
natural forest, and there are around 650,000 hectares of semi-natural woodland. Of this, 340,000
hectares (~1.2% of UK land area) is identified as ancient semi-natural woodland, derived from the
original forest cover of the British Isles. Native tree populations are generally relatively small and
highly fragmented (Forestry Commission 2017a). UK trees and woodlands have also experienced
a rapid increase in threats from pests and diseases over the past one-two decades, such as ash
dieback (Freer-Smith & Webber 2017). It is important to conserve this genetic resource before it is
further depleted.

For the implementation measure, please indicate to which national or Aichi Biodiversity
Target(s) it contributes

Target 13: By 2020, the genetic diversity of cultivated plants and farmed and domesticated animals
and of wild relatives, including other socio-economically as well as culturally valuable species,
is maintained, and strategies have been developed and implemented for minimizing genetic
erosion and safeguarding their genetic diversity.

Assessment of the effectiveness of the implementation measure taken in achieving desired
outcomes:

X] Measure taken has been effective

[ ] Measure taken has been partially effective
[ ] Measure taken has been ineffective

[ ] Unknown

Please explain the selection and where possible indicate the tools or methodology used for
the assessment of effectiveness above

This case study focuses on the UK National Tree Seed Project, launched in 2013 by Royal Botanic
Gardens, Kew to undertake multi-provenance seed collections in order to conserve the genetic
diversity of UK forest genetic resources. The UK National Tree Seed Project can be evaluated
against each of its three project aims (Trivedi & Kallow 2017):

1. Establishment of an accessible, genetically representative, national ex situ seed
collection of UK trees and shrubs
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Phase 1 of the UK National Tree Seed Project was successfully completed in April 2018. During
this first 5 years of the project, over 10 million seeds were conserved from approximately 7,623
maternal individuals across 60 native species of trees and shrubs. These species were ranked as
the priority for action based on an objective set of criteria developed by the project because they
are widely used in UK woodlands and/or are under specific threats (Kallow & Trivedi 2017). These
species represent approximately three-quarters of UK native trees and shrubs.

At the outset of the project the development of a network, consisting of partner organisations with
agreed workplans outlining their pledged contributions to the project, was considered essential to
secure the seed collecting ambition of the project. To date, over 30 organisations have been
involved in undertaking seed collections. Continued collaboration ensured that as many pledged
collections as possible were actually made and sent to the Millennium Seed Bank. For each target
species, the project aimed to make a seed collection in each Forestry Commission Seed Zone
(Forestry Commission 2017b) overlapping with the species’ native UK distribution. Through the
partner network, for the 27 most widespread target species, seed collections have been made on
average in over 85% of the seed zones covering their native distributions (Figure 1).
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Figure 1: Percentage of seed zones from which collections have been made by species. 100%
represents the total number of seed zones covering the native distribution of each species.

The UKNTSP seed collections will be made publicly accessible through the Millennium Seed Bank
seed list. Further information, such as germination protocols, will be available via Kew’s Seed
Information Database. Individual researchers may also approach Kew to share data as required.

2. Research to overcome constraints to the ex situ conservation and use of UK tree species

Through this project, individual summaries of genetic knowledge and gaps have been produced for
32 taxa to guide species sampling strategies. A modelling study of the project collections of ash
(Fraxinus excelsior) has been carried out to evaluate effectiveness of the project sampling
strategy. Results suggest that over 90% of the UK genetic diversity of this species has been
conserved by the project (Hoban et al. 2018). Ongoing research, using complementary
approaches is focusing on evaluating the effectiveness of genetic capture of yew (Taxus baccata)
and preliminary results are encouraging.

17




CBD 6NR UK — Section 11

Germination protocols have been developed for all target species, and detailed studies on the
storage requirements of 27 UK National Tree Seed Project target taxa have been undertaken.
Findings to date show that all species display short or medium storage behaviour. A summary
report of all the findings of the project, covering germination and storage studies — what has been
found and outstanding constraints, is planned, as is a scientific publication on storage behaviour.

3. To raise public awareness of the project, and the role of ex situ conservation in general,
to meet the challenges facing UK forestry

A range of public awareness events specific to the UK National Tree Seed Project were
undertaken throughout Phase 1. These included national and local press events (TV, Radio,
newspapers and online, speaking at both scientific and forestry-sector events), and public events
such as the Kew Science Festival. Blogs and social media posts, both from RBG Kew and from
partner organisations, such as the Woodland Trust, are routinely used to discuss the findings and
activities of the project.

Summary of assessment

The UK National Tree Seed Project is ongoing, with a second phase having started in April 2018,
and so has not yet seed banked all native woody species. However, the project aims for Phase 1
have been successfully achieved, and the project has been effective in delivering this progress.
Consequently, the project has been assessed as being effective to date.

Relevant websites, web links and files (Please use this field to indicate any relevant websites,
web links or documents where additional information related to this assessment can be found).

Defra (2018) Tree Health Resilience Strategy Building the resilience of our trees, woods and
forests to pests and disease.
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment data/f
ile/710719/tree-health-resilience-strategy.pdf.

Forestry Commission (2017a) The UK Forestry Standard The governments’ approach to
sustainable forestry. Available at:
https://www.forestry.gov.uk/pdf/FCFC001.pdf/$FILE/FCFCO001.pdf.

Forestry Commission (2017b) Regions of Provenance and Native Seed Zones. Available at:
https://www.forestry.gov.uk/forestry/infd-72kIdl.

Forestry Statistics (2017) (https://www.forestry.gov.uk/pdf/Ch1_Woodland FS2017.pdf).

Freer-Smith & Webber (2017) Tree pests and diseases: the threat to biodiversity and the delivery
of ecosystem services. Biodiversity and Conservation 26:3167-3181. doi:10.1007/s10531-015-
1019-0.

Hoban et al. (2018,) Implementing a new approach to effective conservation of genetic diversity,
with ash (Fraxinus excelsior) in the UK as a case study Biological Conservation 225:10-21
doi:10.1016/j.biocon.2018.06.017.

Kallow & Trivedi (2017) Collecting Genetic Variation on a Small Island. In: Sniezko et al. (tech. co-
ords.) Gene conservation of tree species—banking on the future. Proceedings of a workshop.
Gen. Tech. Rep. PNW-GTR-963. Portland, OR: US Department of Agriculture, Forest Service,
Pacific Northwest Research Station: 129-136. Vol. 963. 2017. Available at:
https://www.researchgate.net/profile/Simon_Kallow/publication/320491041 Collecting_genetic
variation_on_a _small_island/links/59f701c10f7e9b553ebd4ea2/Collecting-genetic-variation-on-
a-small-island.pdf.

Millennium Seed Bank Seed List. Available at: http://apps.kew.org/seedlist/

Seed Information Database. Available at: http://data.kew.org/sid/.

Trivedi & Kallow (2017) Benefits and Challenges For Gene Conservation: a View From The UK
National Tree Seed Project. In: Sniezko et al. (tech. co-ords.). Gene conservation of tree
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species—banking on the future. Proceedings of a workshop. Gen. Tech. Rep. PNW-GTR-963.
Portland, OR: US Department of Agriculture, Forest Service, Pacific Northwest Research
Station: 44-47. Vol. 963. 2017. Available at:

https://www.researchgate.net/profile/Clare Trivedi/publication/320467743 Benefits and Chall
enges For Gene Conservation a View From The UK National Tree Seed Project 1/links/
59e742ea0f7e9b13acaca812/Benefits-and-Challenges-For-Gene-Conservation-a-View-From-
The-UK-National-Tree-Seed-Project-1.pdf.

Other relevant information, including case studies to illustrate how the measure taken has
resulted in (or is expected to result in) outcomes that contribute to the implementation of the
NBSAP

In 2013 Royal Botanic Gardens, Kew launched the UK National Tree Seed Project with the aim to
secure in long term storage at the Millennium Seed Bank genetically diverse seed collections of
the UK’s tree and shrub species. In addition, the collection provides an important resource for
contemporary research on all aspects of UK forest genetic diversity and woodland management.
The UK National Tree Seed Project is funded by Players of People’s Postcode Lottery, the Steele
Foundation and John Coates Foundation.

The Project seeks to capture the range of genetic diversity found in the UK for each species, by
making a seed collection of each species from all the Forestry Commission seed zones (Forestry
Commission 2017b) in which their native distribution falls (plus Northern Ireland). For example, 60
separate collections of ash have been made from all over the UK, comprising seed from 674
separate trees. Each tree is geo-referenced and the seed from individual trees is kept separately in
the Millennium Seed Bank. In total, Phase 1 has collected 10 million seeds from 7,623 trees,
through 950 seed collections (a collection is all the seed collected from a site on a given trip).
Samples of these collections, and associated data, will be freely available via the Millennium Seed
Bank seed list for use in science and conservation, such as research to better understand the
variation in all kind of tree traits which may prove vital as our environment and economy changes
in the future. As banked seeds will live for many decades they also provide a vital benchmark of
current genetic diversity in our tree populations.

Collections have been made from all parts of the UK from the South coast of England, to the
Scottish islands and from East Anglia across to Northern Ireland. The project only succeeded
thanks to the involvement of a wide range of collaborating organisations and 280 individuals — both
citizen scientists and professionals — with species expertise and knowledge of their local
woodlands.

Phase 2 of the project has now been launched which involves two more years of collecting,
focusing on ensuring representation of the remaining species, including the willow family which are
known to be very difficult to collect.

Scientific research using the collections is already underway on topics including the relative
longevity of species in the seed bank and optimal storage strategies, and genetic studies to
consider the extent to which genetic diversity of ash and yew in the UK has been adequately
captured. Further to this project the UK National Tree Seed Project team, in collaboration with the
Centre for Ecology and Hydrology, Forest Research, Woodland Trust and Future Trees Trust, are
developing a UK Strategy for Forest Genetic Resources. This strategy seeks to both better
understand genetic diversity in UK trees and to minimise genetic erosion and safeguard genetic
diversity through both in situ and ex situ conservation, and sustainable use.

Lessons learnt and implications for practice
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e Partnership and collaboration have been essential for large-scale coordinated action,
especially where detailed local knowledge of woodlands is required. However, using such a
network, especially one with a citizen science component, requires substantial input to
standardise quality of collections and data across partners, and to maintain volunteer
numbers and enthusiasm. Key to this has been face to face training, production of training
resources, and strong feedback between seed processing staff and collecting teams.

e Public engagement and information dissemination has increased awareness of the
importance of genetic resources and can help generate additional resources to support
projects through donations and volunteer hours.

e Germination protocols have and will need to be adapted on a collection by collection basis.
Applying the same protocol to different collections of the same species can lead to very
different outcomes and variability between trees within collections is very common.

e Standard sampling guidelines were not appropriate for capturing genetic diversity across
taxa. Continued evaluation and adaptation of strategies are therefore required to identify
taxa-specific sampling guidelines and ensure representative collections.

e Itwas found to be very difficult to apply widespread seed collecting guidelines which
recommend making seed collections from at least 50 individuals in a population. This was
due to both distribution of individuals in the UK landscape and logistical issues. However,
genetic studies indicate that because the project collected many seed, and from many
populations, genetic diversity was still captured though fewer individuals per population
were collected.

Relevant websites, web links and files (Please use this field to indicate any relevant websites,
web links or documents where additional information can be found)

Forestry Commission (2017b) Regions of Provenance and Native Seed Zones. Available at:
https://www.forestry.gov.uk/forestry/infd-72kldlI.

Kew, Banking the UK’s seeds: https://www.kew.org/science/projects/banking-the-uk’s-seeds.

Millennium Seed Bank: https://www.kew.org/wakehurst/attractions/millennium-seed-bank.

Millennium Seed Bank Partnership, UK National Tree Seed Project:
http://brahmsonline.kew.org/msbp/Projects/UK/NTSP.

Obstacles and scientific and technical needs related to the measure taken: Please describe
what obstacles have been encountered and any scientific and technical needs for addressing
these, including technical and scientific cooperation, capacity development activities or the need
for guidance materials.

(1) Developing an appropriate sampling strategy
Very little information is available on the variation in genetic diversity within the UK for
native trees and shrubs (Kallow & Trivedi 2017). Therefore, it was not possible to develop
species-specific sampling strategies based on genetic evidence for this project, and instead
existing biogeographic seed zones were used as a proxy for genetic variation. Another key
issue was that most seed collecting guidelines recommend sampling from at least 50
individual plants from a population. However, this was found to be impossible for most
populations because it was rare to find 50 trees of a species in one woodland (UK
woodlands are very fragmented) and because a team of seed collectors cannot collect from
more than 15-20 trees in one day. Consequently, we advised collectors to sample at least
15 trees for each species from each seed zone. To evaluate the effectiveness of this
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sampling approach at capturing genetic diversity, genetic studies on collected seeds have
been undertaken and efforts to improve sampling in the future are ongoing. Results will be
used to provide advice on sampling for similar projects around the world.

(2) Ensuring long-term viability of collections
Our studies on UKNTSP collections suggest that a number of UK woody species are
relatively short-lived in seed bank storage (likely decades rather than centuries before
viability is lost). Furthermore, Oak (Quercus spp) is a major species in UK woodlands but is
recalcitrant meaning it cannot be seed banked (Kramer and Pence 2012). Further research
is required to better understand and develop optimal storage strategies for these difficult
species, including the use of cryo-preservation and in vitro conservation as well as
standard seed banking techniques

(3) Ensuring that collections are used for research and conservation activities
The collections provide a vital ex situ conservation resource for UK Forest Genetic
Resources. However, the vision is for these collections to also be used for contemporary
research and conservation activities. To achieve this significant time has been invested in
outreach and networking with researchers and conservation and forestry organisations.
Ensuring effective dissemination, easy access to data, up-to-date and accurate databases,
and continued outreach and networking will be critical to ensuring that collections and
associated data are comprehensively used to advance knowledge and conservation.

Relevant websites, web links and files (Please use this field to indicate any relevant websites,
web links or documents where additional information related to these obstacles and scientific and
technical needs can be found).

Kallow & Trivedi (2017) Collecting Genetic Variation on a Small Island. In: Sniezko et al.(tech. co-
ords.) Gene conservation of tree species—banking on the future. Proceedings of a workshop.
Gen. Tech. Rep. PNW-GTR-963. Portland, OR: US Department of Agriculture, Forest Service,
Pacific Northwest Research Station: 129-136. Vol. 963. 2017. Available at:
https://www.researchgate.net/profile/Simon_Kallow/publication/320491041 Collecting genetic v
ariation_on _a small island/links/59f701c10f7e9b553ebd4ea2/Collecting-genetic-variation-on-a-
small-island.pdf.

Kew, Banking the UK’s seeds: https://www.kew.org/science/projects/banking-the-uk’s-seeds

Kramer and Pence (2012) The Challenges of Ex -Situ Conservation for Threatened Oaks.
International Oak Journal No.23. pp91-108.

Millennium Seed Bank: https://www.kew.org/wakehurst/attractions/millennium-seed-bank.

Millennium Seed Bank Partnership, UK National Tree Seed Project:
http://brahmsonline.kew.org/msbp/Projects/UK/NTSP.

Describe a measure taken to contribute to the implementation of your country’s national
biodiversity strategy and action plan

Peatland restoration in the UK

Peatlands are found across the UK, with blanket bog the major type in the uplands, and fen and
raised bog the major types in the lowlands. Peatlands cover 11% of England’s land area, more
than 20% of Scotland, 4.5% of Wales, and 12% of Northern Ireland. 80% of the UK’s peatlands are
estimated to be degraded to some extent.
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In the UK peatlands are subject to a variety of direct and indirect anthropogenic pressures related
to site management (e.g. drainage, livestock grazing, peat extraction, burning, scrub and woodland
invasion etc.) and more regional pressures including groundwater abstraction, flood management
schemes, afforestation, atmospheric deposition of pollutants (past and present), water pollution
(e.g. eutrophication loading by livestock), development and climate change (IUCN UK Peatland
Programme 2018). Importantly, even where damaging activities have stopped, continuing
degradation of peatlands is often seen unless appropriate restoration and land management
practices are put in place (Natural England 2010).

Habitat restoration aims to restore the quality (functional capacity) or increase the area extent of a
habitat that has been adversely affected through past and present land uses, pollution, and other
human influences. The overarching aim of peatland habitat restoration projects has traditionally
been to re-establish populations of their characteristic plants and animals, many of which are rare
and threatened, through restoring hydrological integrity to the peatland ecosystem. In the last ten
years or so, the benefits of healthy peatlands to society in addition to their biodiversity value have
increasingly been recognised and re-establishing and/or improving natural capital stocks to deliver
these ecosystem services is now also an explicitly stated aim of most peatland restoration
programmes. Peatland restoration is a long-term process and there has not been a consistent
approach to monitoring and evaluation of restoration projects. Nonetheless, there is good evidence
from the UK that interventions such as spreading mosses or moss fragments onto the peatland
surface to promote vegetation establishment and raising the water table through, for example,
blocking of drainage ditches are effective at promoting peat restoration (Taylor et al. 2018). Other
measures such as the use of multiple interventions to restore or create peatland vegetation,
exclusion of livestock, planting of mosses, are considered likely to be beneficial but effects are
variable (Taylor et al. 2018).

The UK’s governments have supported a number of peatland restoration projects to help land
managers implement appropriate management and improve delivery of important services such as
carbon sequestration and climate change mitigation. Re-establishing the characteristic plants and
animals, many of which are threatened or rare and restoring the hydrological and ecological
integrity of peatland ecosystems is central to this process.

The Scottish Government’s Peatland Action Programme provides grants to land owners for
peatland restoration. Since 2012 the programme has supported 193 restoration projects covering
15,000 hectares and provided £8 million in funding available in 2017/18. Education, awareness
raising and community engagement are also core aims of the Peatland Action programme.

In England, the government launched a £10 million grant scheme for peatland restoration in April
2018, as well as the £4 million allocated for existing peatland restoration schemes. In addition, the
Moors for the Future Partnership (MFFP) has supported peatland restoration in the peak district
and South Pennines since 2003. The MFFP runs seven active projects, mainly on designated
Sites of Special Scientific Interest across more than 30 sites. Between 2010 and 2015 the MFFP
ran MoorLIFE, a €6.7 million conservation programme located in the South Pennine Moors Special
Area of Conservation, overlapping with two Special Protection Areas. The programme was
financed through a combination of public and private funds that at its launch was the largest
moorland conservation project in Europe. The project restored a total of 893 hectares of seriously
degraded bog and 2,500 hectares of semi-degraded moorland. Like Scotland’s Peatland Action
Programme the MFFP supports education, awareness raising and community engagement
activities. MoorLIFE 2020 has developed four demonstration sites on which to run knowledge
exchange events to develop best practice for the protection of active blanket bog.
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For the implementation measure, please indicate to which national or Aichi Biodiversity
Target(s) it contributes

Target 15: By 2020, ecosystem resilience and the contribution of biodiversity to carbon stocks has
been enhanced, through conservation and restoration, including restoration of at least 15 per
cent of degraded ecosystems, thereby contributing to climate change mitigation and
adaptation and to combating desertification.

Related targets:

Target 1: By 2020, at the latest, people are aware of the values of biodiversity and the steps they
can take to conserve and use it sustainably.

Target 2: By 2020, at the latest, biodiversity values have been integrated into national and local
development and poverty reduction strategies and planning processes and are being
incorporated into national accounting, as appropriate, and reporting systems.

Target 5: By 2020, the rate of loss of all natural habitats, including forests, is at least halved and
where feasible brought close to zero, and degradation and fragmentation is significantly
reduced.

Target 7: By 2020 areas under agriculture, aquaculture and forestry are managed sustainably,
ensuring conservation of biodiversity.

Target 10: By 2015, the multiple anthropogenic pressures on coral reefs, and other vulnerable
ecosystems impacted by climate change or ocean acidification are minimized, so as to
maintain their integrity and functioning.

Target 12: By 2020 the extinction of known threatened species has been prevented and their
conservation status, particularly of those most in decline, has been improved and sustained.

Target 14: By 2020, ecosystems that provide essential services, including services related to water,
and contribute to health, livelihoods and well-being, are restored and safeguarded, taking into
account the needs of women, indigenous and local communities, and the poor and
vulnerable.

Target 19: By 2020, knowledge, the science base and technologies relating to biodiversity, its
values, functioning, status and trends, and the consequences of its loss, are improved, widely
shared and transferred, and applied.

Assessment of the effectiveness of the implementation measure taken in achieving desired
outcomes:

[ ] Measure taken has been effective

X] Measure taken has been partially effective
[ ] Measure taken has been ineffective

[ ] Unknown

Please explain the selection and where possible indicate the tools or methodology used for
the assessment of effectiveness above

This assessment focuses on the effectiveness of two peatland restoration umbrella schemes: the
Peatland Action Programme in Scotland, and the Moors for the Future Partnership in England.
While these case study areas are not representative of all peatland habitats across the UK due to
variation in biogeography and pressures (past and present), they were chosen because of the
strength of the evidence base upon which to assess their effectiveness. The assessment of
effectiveness has been made against the aims of each project, using evidence from a literature
review and consultation with project managers.
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The Scottish Government’s Peatland Action Programme

The Peatland Action grant scheme covers the whole of Scotland. It is funded by the Scottish
Government and administered by Scottish Natural Heritage. Since 2012 Peatland Action has
supported the restoration activity of over 15,000 hectares of peatland through 193 projects
(McBride pers comm 2018). This year, Peatland Action in collaboration with the [UCN Peatlands
Programme has trialled the first carbon sale through the Peatland Code. Given the extent and
geographical coverage of peat in Scotland there has not been an area based strategic approach.
The project focusses heavily on the restoration outcome rather than specific location. The project
will fund restoration as long as the majority of the peat cover is over 50cm deep. The funding is
reasonably flexible and relies heavily on the predetermined eligibility criteria, which outlines all the
operations funded (SNH 2018).

The application process and approval process are kept as simple as possible. The use of a
selection panel for innovative unusual or contentious applications maintains the opportunity for
applicants to be innovative in this developing field of expertise. Funding is an annual basis which
presents problems for the project and applicants, with various seasons, breeding periods and
weather creating very tight windows for doing the work. Uptake has been excellent, with less than
3% of approvals not completing. Lying snow and ice in the winter of 2017/18 severely hampered
completion of projects which have been delayed.

Land managers through the grant agreement are bound for ten years to maintain the restoration
process. There are no annual management payments in the scheme. This has been found to be a
major advantage as those who enter the scheme are committed to the restoration and not just an
annual payment. The scale of the projects range from between 10 ha to 1,000 ha with the majority
around 150 ha. Given the cost of the projects the Project endeavours to have a quick turnaround
on payments once the work is completed.

Interviews with seven of the eleven Peatland Action Officers employed to support the Peatland

Action programme between 2012 and 2015 documented a positive response to the programme
with Officers considering it to be very successful in promoting peatland restoration, knowledge

exchange and capacity building (Byg & Novo 2017).

In Scotland the value of ecosystem services from natural habitats such as peatlands are assessed
through the Natural Capital Asset Index (SNH 2017). This index shows the continued degradation
of ecosystem services from peatlands from 2000. However, since 2012 the downward trend in
ecosystem value from peatlands has reversed and some recovery is shown. Coinciding with the
start of the Peatland Action programme, this may be indicative of the effect from peatland
restoration activities although cause and effect is difficult to determine.

Baseline and long-term monitoring is underway at a proportion of Peatland Action project sites
(both baseline and post-works assessments), including the use of automated (water-level) data
loggers, fixed-point vegetation monitoring, and UAV/drone surveys (including photographic, LiDAR,
digital terrain modelling, and vegetation surveys). Sourcing long term funding streams for
monitoring is an issue. A major outcome of the project has been the collection of peat depth data.
Each restoration and feasibility application has to provide a peat depth survey for the areas
involved. This has led to a massive increase in the amount of peat depth data and understanding
of the scale of the carbon resource.

The sites are initially checked for grants compliance with a final report on completion of work. This
will be followed with monitoring at year 5. Peatland Action has also helped support ongoing
research by the James Hutton Institute, Royal Society for the Protection of Birds (RSPB) and the
Centre for Ecology and Hydrology (CEH) at a number of sites in Scotland, including the purchase

24




CBD 6NR UK — Section 11

of a Carbon-flux tower and associated monitoring equipment. There currently is no provision for
long term funding beyond the 10-year agreement, but it is hoped that open access of data and
future advances in satellite technology will provide ways of continued monitoring.

Moors for the Future Partnership (MFEP), England

The MFFP extensively monitored the MoorLIFE programme through annual surveys of treatment
and control (reference) sites. When the MFFP began, the South Pennines was dominated by
expanses of bare and eroding peat with deeply incised gullies. The first priorities were therefore
peat surface stabilisation to reduce the rate of erosion.

Surface stabilisation by applying cut heather brush and a seed mix of ‘nurse crop’ grasses and
geotextile fabrics on steep slopes where brash will not remain in place has been shown to
successfully reduce the extent in bare peat and increase vegetation cover compared to control
sites from >90% to <56% after 8 years (Figure 1a, Proctor et al. 2013). Vegetation diversity
increases following stabilisation (Figure 1b), supported by plug planting of native moorland species
in the third year of the restoration programme to increase species diversity, particularly of slow
colonisers. Sphagnum mosses require targeted reintroduction and re-wetting of the peat surface to
recolonise significantly. Work is ongoing to trial reintroduction techniques for Sphagnum. Breeding
moorland bird populations have increased substantially following restoration (RSPB 2015).
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Figure 1. (a) Mean bare peat cover and (b) mean total vegetation cover across individual
restoration sites with 95% Confidence Interval bars (Figure reproduced from Proctor et al. 2013).

The installation of gully blocks was shown to lead to a rapid accumulation of sediment (Crouch et
al., 2015; Maskill et al. 2015a) with a 99% reduction in particulate organic carbon in stream water in
gully-blocked and revegetated sites compared to control sites with one year of restoration (Pilkington
et al 2015). In sites subject to revegetation but no gully-blocking a 98% reduction in particulate
organic carbon in stream water was observed suggesting that vegetation is responsible for the
majority of erosion reduction (Pilkington et al. 2015).
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Revegetating and gully-blocking concurrently has been shown to be more effective than just
revegetating sites to reduce peak storm discharge (37% to 8% respectively compared to pre-
restoration behaviour) and increase the lag time from peak rainfall to peak storm discharge by
267% and 67% respectively (Pilkington et al. 2015). However, variability masks patterns and these
differences have not been found to be statistically significant. Mean water tables at revegetated
sites have risen by 35 mm after 3 years and 100 mm after 7 years in comparison with bare peat
control representing progress towards hydrological restoration (Maskill et al. 2015b, Pilkington et
al. 2015).

Ensuring appropriate site management following restoration intervention is key to delivering habitat
gains. MFFP undertook restoration activities on Black Hill, a site owned by United Utilities and
Yorkshire Water, in 2005. As part of the plan, land management was amended to ensure activities
on the site complemented restoration aims, including a no-burn policy and a total exclusion of
livestock. Outcomes on this site have been very positive, with significant development of
sphagnum mosses and near total cover of the seeded sward. Conversely, for other sites where
optimal management has not been secured, primarily where exclusion of stock has not been
possible but restoration measures have been implemented, progress has not been so positive or
as strong.

Summary of assessment

Action taken by the Peatland Action Programme and MFFP has had a positive impact on peatland
restoration efforts in the UK. Management interventions under both projects have had promising
initial results for the restoration of targeted areas of peatland (15,000 hectares in Scotland, and
893 hectares of seriously degraded bog and 2,500 hectares of semi-degraded moorland in
England). Both projects have conducted community education and engagement activities to help
raise awareness of the value of peatlands and encourage responsible use. In addition, both
projects have conducted knowledge exchange activities in the UK and internationally to help share
best practice and develop scientific understating of peatland restoration measures. Nevertheless,
peatland restoration requires a long-term view and further monitoring is underway to determine the
success of peatland restoration efforts under the Peatland Action Programme and MFFP. In
addition, outcomes have not yet been consistent across all areas of peatland targeted by the
projects, particularly where optimal ongoing site management has not been secured following the
initial restoration intervention. Consequently, an assessment of partial effectiveness has been
made.

Relevant websites, web links and files (Please use this field to indicate any relevant websites,
web links or documents where additional information related to this assessment can be found).

ASC (2016a) UK Climate Change Risk Assessment 2017 Evidence Report — Summary for Wales.
Adaptation Sub-Committee of the Committee on Climate Change, London.

ASC (2016b) UK Climate Change Risk Assessment 2017 Evidence Report — Summary for
Northern Ireland. Adaptation Sub-Committee of the Committee on Climate Change, London.

Bonn et al. (2014) Investing in nature: developing ecosystem service markets for peatland
restoration. Ecosystem Services 9:54—65.

Byg & Novo (2017) Peatland Action Programme — lessons learned. Climate Exchange.

Crouch et al. (2015). Peatland Restoration Project: Rivers Alport and Ashop Monitoring Report.
Moors for the Future Partnership, Edale.

HM Government (2018) A Green Future: Our 25 Year Plan to Improve the Environment.
Department of Environment Food and Rural Affairs.

IUCN UK Peatland Programme (2018) Commission of Inquiry on Peatlands. Available at:
http://www.iucn-uk-peatlandprogramme.org/publications/commission-inquiry.

IUCN National Committee UK (2017) UK Peatland Code.
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JNCC (2013) Individual habitat reports — 3 UK Habitats Directive Reporting 2013. Available at:
http://incc.defra.gov.uk/page-6392.

Maskill et al. (2015a). Woodhead Gully Block Monitoring: Final Report. Moors for the Future
Partnership, Edale.

Maskill et al. (2015b). MoorLIFE: Changes to the water table and carbon budget. Moors for the
Future Report, Edale, Derbyshire.

Moxey & Moran (2014) UK peatland restoration: Some economic arithmetic. Science of the Total
Environment 484:114-120.

Natural England (2010) England's peatlands: carbon storage and greenhouse gases (NE257)

Pilkington et al. (2015) Restoration of Blanket bogs; flood risk reduction and other ecosystem
benefits. Final report of the Making Space for Water project. Moors for the Future Partnership,
Edale.

Proctor, S., Buckler, M., Walker, J. S., Maskill, R. (2013) Vegetation recovery on bare peat after
restoration intervention: an analysis of nine years of monitoring data in the Dark Peak
moorlands (2003 - 2012). Moors for the Future Partnership, Edale.

RSPB (2015) Restoring bogs for water quality and wildlife: the positive effects on moorland birds.
https://ww2.rspb.org.uk/Images/restoring-bogs tcm9-401009.pdf.

SNH (2015) Scotland’s National Peatland Plan: Working for our future.

SNH (2018) Peatland Action Fund — Eligibility Criteria. Available at:
https://www.nature.scot/sites/default/files/2018-05/Guidance-Peatland-Action-Fund-Eligibility-
Criteria.pdf.

Taylor et al. (2018) Peatland Conservation Global evidence for the effects of interventions to
conserve peatland vegetation. Synopses of Conservation Evidence Series. University of
Cambridge, Cambridge, UK.

Xu et al. (2018) Hotspots of peatland-derived potable water use identified by global analysis.
Nature Sustainability 1:246-253. doi:10.1038/s41893-018-0064-6.

Other relevant information, including case studies to illustrate how the measure taken has
resulted in (or is expected to result in) outcomes that contribute to the implementation of the
NBSAP

Case study: the Scottish Government’s Peatland Action programme:

The Scottish Government has ambitions for 250,000 hectares of degraded peatland to be restored
by 2030 (Scottish Government 2017). This ambition has been enacted by the Peatland Action
programme which was initiated in 2012 to promote peatland restoration in order to contribute
directly to the Scottish Government'’s targets on climate change mitigation. The project also aims to
support knowledge transfer through demonstration sites and events to raise standards and
encourage innovation for effective peatland restoration, as well as to build capacity and interest
among land managers.

In 2015, Scotland’s National Peatland Plan was published to highlight their vital importance in
providing essential ecosystem services to Scotland, to emphasise the policy driver for their
restoration, and to foster partnerships for their protection and restoration (SNH 2015). In 2017/18
funding of £6 million was made available through the Peatland Action programme with a
restoration target of 6,000 hectares. Peatland restoration is also supported through the Scottish
Rural Development Programme with £2 million of funds available through this route.

Between 2012 and 2018, Peatland Action has supported the restoration activity of over 15,000
hectares of peatland through 193 projects (McBride pers comm 2018). Over 48,000 ha of project
feasibility work including baseline assessments have been funded by Peatland Action since 2012.
The restoration has been as diverse as the peatlands with work extending from sea level to
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800 metres. This necessitated the trialling and adaption of new and existing techniques which are
still being perfected, but some on the ground targeted action shows promising early results (Figure
2).

Before restoration After restoration

Figure 2: Auchlyne before (23 Aug 2017) and after (30 Apr 2018) restoration measures were
implemented.

Peatland Action has also organised a series of peatland restoration demonstration events aimed at
both landowners/land managers and restoration contractors at various sites across Scotland since
2013. Peatland Action has also organised several training courses aimed at restoration contractors
and ecological consultants from across the UK, with a focus on restoration techniques and project
feasibility work. Key to the success of this national project is the network of 11 project officers
working within SNH or working in partner organisations. The location of project officers has
enabled the project to make strong links with other organisations like National Parks, Scottish
Water and Fisheries Trusts, and harvest a wealth of local knowledge and contacts.

Education, awareness raising and community engagement are also core aims of the Peatland
Action programme. To support the scheme, a peatland learning module was designed and is freely
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available online (Martin-Ortega et al. 2017a). This module explains what peatlands are, how they
are managed, their role in the wider environment and the benefits of peatland restoration. Peatland
Action has also funded community engagement and outreach work to raise awareness about the
importance of peatland habitats and their biodiversity. For example, the Bog Squad Project run by
Butterfly Conservation and supported by Peatland Action creates educational resources and gives
talks to various community groups and family days and conferences as well as coordinating citizen
science events for surveys and monitoring of butterflies and moths.

Support from the public for peatland restoration is high. A Scotland-wide public survey conducted
in 2016 found that 95.2% (n=1,790) of respondents agreed that future generations will benefit from
peatlands being restored now and that peatland restoration will benefit them (66.1% out of 1,790
responses) and others (82.1% of 1,791 responses) (Martin-Ortega et al. 2017b). Reasons given
for their support of peatland restoration include environmental benefits (e.g. improving water
quality, climate change mitigation), cultural identify, recreational value, economic gains,
intergenerational equity and moral obligation. Peatland Action now utilises these survey methods
in application and final report forms to measure the change in understanding and realisation of
benefits by participants in the grant scheme.

In Scotland the value of ecosystem services from natural habitats such as peatlands are assessed
through the Natural Capital Asset Index (SNH 2017). This is one of Scottish Government’s Key
Performance Indicators. The 55 National Indicators do not provide comprehensive measurement of
every activity undertaken to achieve the Scottish Government’s Outcomes and Purpose. Instead
they are a carefully chosen set which it is believed most clearly show progress towards the
achievement of a more successful and prosperous Scotland. The Natural Capital Asset Index
shows the continued degradation of ecosystem services from peatlands from 2000. However,
since 2012 the downward trend in ecosystem value from peatlands has reversed and some
recovery is shown. Coinciding with the start of the Peatland Action programme, this may be
indicative of the effect from peatland restoration activities although cause and effect is difficult to
determine, and ecological recovery will take time.

Case Study: Moors for the Future Partnership, England

England is in the process of developing a Peat Strategy (due for publication late 2018) and
launched a further £10 million grant scheme for peatland restoration in April 2018 (HM
Government 2018; Defra 2018). This is in addition to the £4 million allocation for existing Natural
England peatland restoration schemes.

In England, peatland restoration in the Peak District and South Pennines landscapes has been
supported by the Moors for the Future Partnership (MFFP) since 2003
(www.moorsforthefuture.org.uk). The Partnership aims to raise awareness of the value of
peatlands in this region (typically upland, deep peats), encourage responsible use, restore
moorland resources, and to develop expertise and knowledge transfer on sustainable
management and restoration of peatlands. Primed with funding from Agri-Environment Schemes
and National Park funding, MFFP then received additional funding from the Heritage Lottery Fund.
The MFFP is composed of members from UK government agencies (Environment Agency, Natural
England), conservation organisations (National Trust, RSPB), the private sector (Severn Trent
Water, United Utilities, Yorkshire Water), local landowners and members of the local farming
community, and Pennine Prospects — a rural regeneration partnership comprising local authorities
amongst others.

The MFFP runs seven active projects, mainly on designated Sites of Special Scientific Interest
across more than 30 sites. Between 2010 and 2015 the MFFP ran MoorLIFE, a €6.7 million
conservation programme located in the South Pennine Moors Special Area of Conservation,
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overlapping with two Special Protection Areas. The programme was financed through a
combination of public and private funds that at its launch was the largest moorland conservation
project in Europe. The project restored a total of 893 hectares of seriously degraded bog and 2,500
hectares of semi-degraded moorland. The project aimed to contribute significantly to the whole bog
system at a landscape scale and implemented numerous interventions including: stabilisation of
bare peat with heather cuttings and geotextiles; application of lime to reduce acidity caused by
industrial pollution; reseeding with grass and heather; planting of native plug plants including
Sphagnum; blocking of gullies to raise the water table. MoorLIFE 2020, a €16 million project,
extends the MoorLIFE programme conservation actions including further development of
monitoring and engagement activities. MoorLIFE 2020 is funded through the EU-LIFE programme,
Severn Trent Water, Yorkshire Water, United Utilities, and Agri-Environment Schemes.

The MFFP supports education, awareness raising and community engagement activities.
MoorLIFE 2020 has developed four demonstration sites on which to run knowledge exchange
events to develop best practice for the protection of active blanket bog. The custom built Bogtastic
van visits town and city centres to communicate the value of peatlands through interactive games,
an audio visual experience of a virtual peat bog and interpretation boards. Campaigns such as
Bogtastic, Bogathon and Fire Aware are also being used to communicate the benefits of peatlands,
responsible use and importance of avoiding fires to stakeholders, including the general public in
local communities and urban areas surrounding the South Pennine Moors. MFFP also support 12
partnership youth groups providing opportunity for active participation in conservation activities,
and web and social media development is actively used to connect with people. The MFFP also
prepare free resources available for teachers and educators that support class and field work with
lesson plans and PowerPoint presentations, and guidance for dog walkers on responsible use
(www.pawsonthemoors.org). The Partnership have also developed a series of audio trails to
accompany moorland walks detailing their history, use, hydrology, ecology and conservation
efforts.

Knowledge exchange activities and networking with other UK and international projects have also
been built into the project. A decision making toolkit including land management guidance for
blanket bog restoration has been produced (Uplands Management Group 2017). The MFFP and
IUCN Peatland Programme co-run a three-day BogFest event to share experience and knowledge
on peatland management and delivery (IUCN 2017). Across the three days almost 800 people
attended (excluding MFFP & IUCN staff, casuals and volunteers) and sessions covered restoration
activities and peatland management, finance, communications, policy, agri-environment, and
science.

Lessons learnt and implications for practice

Similar challenges and opportunities for best practice were identified by each project programme
and so identified lessons learnt are summarised collectively below.

- The process of restoration was supported by developing wide partnerships. Contributions
from private and public sector organisations, groups, individuals, charities, and volunteers
have been critical to the success and the long-term security of restoration projects.

- Successful action also required statutory protection, policy measures, and adequate
financial investment.

- Knowledge transfer amongst stakeholders between regions helped alleviate negative
cultural preconceptions and allowed stakeholders to visualise the end goal (e.g. through
site visits) increasing buy in.

- Flexibility in the application of restoration techniques was necessary to respond to site-
specific contexts.
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- Landowner feedback suggested that the ease and speed of the application process and
financial reimbursement was an important incentive for participation.

- Restoration required a long-term perspective with multiple interventions over many years
and with appropriate long-term site management to be in place.

- Long-term funding mechanisms to deliver restoration measures and support researcher-
community-practitioner partnerships have been critical.

- Moving towards successful restoration required an ecosystem perspective that takes into
account the interdependencies between the peatland soil, water and biota and spatial
heterogeneity in ecosystem diversity across a peatland landscape.

- An important component of the projects has been ensuring there is a clear pathway to long
term recovery so that blanket peatlands are resilient to climate change

- In areas of high visitor use, education and awareness raising have been important
components of a peatland restoration programme to ensure visitor pressures have not
compromised conservation actions.

- Peatland restoration activities offered conservation benefits to a broader suite of species
and habitats beyond the extent of the peatland habitat itself emphasising the importance of
considering ecological links and securing multiple outcomes. For example, the density of
cranefly larvae increases with the moisture content of peat and rewetting peat by blocking
drainage ditches (grips) may help increase the resiliance of bird species that feed on
craneflies, such as the Golden Plover (Pluvialis apricaria), to climate change (Pearce-
Higgins 2011, 2010; Pearce-Higgins & Yalden 2004).

- To facilitate monitoring, evaluation and assessment of progress, site restoration plans
benefitted from agreed outcomes and interventions.

- To evaluate restoration techniques and trajectories, monitoring and evaluation programmes
were only effective if implemented prior to the start of restoration measures to establish
baseline. The partnerships were keen to emphasise that monitoring should continue
beyond the restoration programme to determine long-term trends, and that results should
be published to inform future management. Monitoring programmes agreed as the first
element of any peatland restoration programme secured effective management because
they: (1) identify whether recovery is progressing in the absence of intervention and
therefore save unnecessary financial investment, (2) identify the most appropriate
measures to put in place for the peatland area in question if active intervention is required,
and (3) provide baseline data against which to evaluate the success of restoration
activities, and therefore the return on investment. Monitoring across a range of ecosystem
functions provides a coherent picture of change and should include the use of reference
(control) sites to enable statistical analysis evaluating the effectiveness of restoration
techniques. Concurrent recording of ongoing activities in the land matrix surrounding
peatlands has also been helpful in pinpointing activities that may limit the effectiveness of
restoration activities.

Relevant websites, web links and files (Please use this field to indicate any relevant websites,
web links or documents where additional information can be found)

Butterfly Conservation Bog Squad. https://butterfly-conservation.org/5381/bog-squad.html.

Defra (2018) Grants for Peatlands Restoration. Available at:
https://www.gov.uk/government/news/grants-for-peatlands-restoration.

HM Government (2018) A Green Future: Our 25 Year Plan to Improve the Environment.
Department of Environment Food and Rural Affairs.

IUCN (2017) BogFest 2017: Statistics, Sessions and Messages http://www.iucn-uk-
peatlandprogramme.org/bogfest17/report.

Martin-Ortega et al. (2017a) Online Peatland Learning Module. Peatland Action, Scottish Natural
Heritage. www.see.leeds.ac.uk/peatland-modules/?type=learning.
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Martin-Ortega et al. (2017b) Public views and values of peatland restoration in Scotland results of
a quantitative study.

Pearce-Higgins (2010) Using diet to assess the sensitivity of northern and upland birds to climate
change. Climate Research, 45, 119-130.

Pearce-Higgins (2011) Modelling conservation management options for a southern range-margin
population of Golden Plover Pluvialis apricaria vulnerable to climate change. lbis, 153, 345—
356.

Pearce-Higgins & Yalden (2004) Habitat selection, diet, arthropod availability and growth of a
moorland wader: the ecology of European Golden Plover Pluvialis apricaria chicks. Ibis, 146,
335-346.

Scottish Government (2017) Draft Climate Change Plan The draft third report on policies and
proposals 2017-2032.

SNH (2015) Scotland’s National Peatland Plan: Working for our future.

SNH (2017) Scotland’s Natural Capital Asset Index.
www.gov.scot/About/Performance/scotPerforms/indicator/naturalcapital.

Uplands Management Group & MFFP (2017) Blanket Bog Land Management Guidance.
http://www.moorsforthefuture.org.uk/blanket-bog-land-management-guidance.

Obstacles and scientific and technical needs related to the measure taken: Please describe
what obstacles have been encountered and any scientific and technical needs for addressing
these, including technical and scientific cooperation, capacity development activities or the need
for guidance materials.

The UK faces a number of challenges for peatland restoration:

(1) Broadening the funding base for peatland restoration (and other ecosystems providing
multiple economic and social benefits.
Much peatland restoration is currently funded through government and EU funding
mechanisms however the role of the private sector is increasingly being recognised. The
Peatland Code has been developed as a mechanism to try to attract private finance. Since
2000, the UK has received c.26 million Euros towards peatland restoration and
management from the EU LIFE programme (Figure 3, country breakdown: England
€16,305,050, Scotland €4,187,698, Wales €5,502,606). The scale of income from EU LIFE
has been fundamentally important in delivering peatland restoration programmes across
the UK. Further research and evaluation on the costs and benefits of peatland restoration
would strengthen the case for broadening the funding base.
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Figure 3: Contribution of EU LIFE funding to peatland restoration projects in the UK. White bars
show total project budget. Black bars show total funding of those projects received from the EU
LIFE programme. Note that not all funds are allocated directly to peatland restoration but may
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include action on related habitats, development of management plans and/or trialling restoration
activities. Details of EU LIFE funded projects can be accessed at:
http://ec.europa.eu/environment/life/countries/unitedkingdom.html. Data source:

http://ec.europa.eu/environment/life/project/Projects/index.cfm.

)

®3)

(4)

(6)

(6)

()

Understanding the effectiveness of peatland restoration techniques for peatlands
experiencing different pressures and in different localities with site-specific contexts and
land-use conflicts.

The UK is addressing this challenge through continued research, monitoring, shared
practical knowledge and technological expertise and stakeholder engagement to target
peatland restoration more effectively and efficiently. Work is ongoing to integrate small- and
large-scale restoration programmes into open-access data and knowledge inventories, and
enable the evaluation of landscape-scale restoration approaches.

Developing cost-effective methods (e.g. remote sensing) and proxies to monitor restoration
programmes.

Effective monitoring of peatlands is time-consuming and expensive, particularly peatland
restoration programmes are large-scale and/or remote. The UK is currently exploring
remote sensing approaches and model development to monitor site condition and link
vegetation and greenhouse gas fluxes. Additionally, the continued support and
development of researcher-community-practitioner partnerships enable citizen science
programmes to contribute effectively to monitoring programmes.

Understanding how peatlands will be affected by climate change and incorporating this
knowledge into prioritisation of areas for future restoration.

In the UK climate change will bring about changes in plant communities and species
distribution, hydrology and climate, all of which will affect peatlands across the UK to
varying degrees. Understanding the local and regional predicted impacts of climate change
and the implications of this for continuation of peatland functioning will be important for
ensuring the long-term success of restoration programmes. Nonetheless, the historical
record shows intact peatlands to be resilient to changes in climate (Charman et al. 2013)
suggesting restoration programmes and removal of all other pressures, such as nutrient
enrichment and groundwater abstraction, will help deliver long-term resilience (Natural
England & RSPB 2014).

Understanding the value of peatlands and their restoration.

Many of the ecosystem services peatlands provide represent a public good. However, much
of the UK’s peatland is located on private land and public good services offer intangible
benefits to landowners. Peatland restoration can require a large upfront capital investment.
The return generated through ecosystem service benefits should therefore outweigh the loss
of services provided by the degraded peatland to the landowner, such as timber, fuel, or
grazing. Furthermore, not all peatlands will deliver the same ecosystem services, and
restoration costs will vary from site to site.

Cross-jurisdictional responsibility for peatland restoration.

In the UK, multiple teams have responsibility for elements of peatland restoration. The
parameters defining effective and successful restoration are likely to vary depending on the
perspective of the team driving funding for restoration programmes and the full range of co-
benefits from restoration activities may not be effectively achieved. Establishing cross-
jurisdictional teams for the purpose of determining effective restoration has been beneficial
for fully accounting for the multi-functionality of peatlands.

Forming effective partnerships to manage competing interests.

In addition to actions to restore degraded peatland, long-term maintenance of restored peat
has also required action to address on-going management by grazing, digging of drainage
channels, creation of moorland tracks and car parking areas and rotational burning of
vegetation. Ongoing management of other pressures, for example from atmospheric
deposition, have been and will continue to be important in supporting restoration.
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Improvements in air quality are believed to be responsible for the bryophyte recovery that
appears to be taking place in the uplands but ongoing monitoring is needed to confirm if
this can be sustained.

Relevant websites, web links and files (Please use this field to indicate any relevant websites,
web links or documents where additional information related to these obstacles and scientific and
technical needs can be found).

Artz & McBride (2017) Data from the Peatland Action Programme and their use for evaluations of
ecosystem benefits. Climate Exchange.

Aitkenhead et al. (2016) Detection of peatland drainage with remote sensing — a scoping study.
Climate Exchange.

Byg & Novo (2017) Peatland Action Programme — lessons learned. Climate Exchange.

Charman et al. (2013) Climate related changes in peatland carbon accumulation during the last
millennium. Biogeosciences 102:929-44.

Natural England & RSPB (2014) Climate Change Adaptation Manual. Available at:
http://publications.naturalengland.org.uk/publication/5629923804839936.

Describe a measure taken to contribute to the implementation of your country’s national
biodiversity strategy and action plan

Implementing Agri-Environment Schemes in reversing declines in farmland bird
populations in England

Agri-Environment Schemes (AES) have been implemented throughout the UK to provide funding
incentives to farmers and land managers to promote environmental stewardship and activities that
support or enhance biodiversity and ecosystem services directly or indirectly through
improvements to water, air and soil quality (see Section Ill, Target 7). 72% of the UK is classified
as agricultural land (Defra 2018) representing large areas of land on which much biodiversity can
be positively or negatively affected depending on land management strategies. AES are therefore
designed to capitalise on this land and work in concert with other biodiversity conservation
measures, such as protected areas, to more effectively manage the wider landscape matrix that
connects these sites. As agriculture is a devolved matter, different schemes operate in each
country intended to deliver the same objectives (see Section Ill Target 7 for more information).

Farmland birds, such as turtle dove (Streptopelia turtur), are amongst England’s most threatened
wildlife (Hayhow et al. 2017). Consequently, they are a focus of AES policy in England.
Interventions supported through AES agreements in England include: creation, restoration and
sympathetic management of hedgerows, low-input grassland and arable cropping, retention of
over-winter stubble management, and creation of flower-rich margins and wild bird seed mixes,
amongst others.

For the implementation measure, please indicate to which national or Aichi Biodiversity
Target(s) it contributes

Target 7: By 2020 areas under agriculture, aquaculture and forestry are managed sustainably,
ensuring conservation of biodiversity.
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Related targets

Target 3: By 2020, at the latest, incentives, including subsidies, harmful to biodiversity are
eliminated, phased out or reformed in order to minimize or avoid negative impacts, and
positive incentives for the conservation and sustainable use of biodiversity are developed and
applied, consistent and in harmony with the Convention and other relevant international
obligations, taking into account national socio-economic conditions.

Assessment of the effectiveness of the implementation measure taken in achieving desired
outcomes:

[ ] Measure taken has been effective

X] Measure taken has been partially effective
[ ] Measure taken has been ineffective

[ ] Unknown

Please explain the selection and where possible indicate the tools or methodology used for
the assessment of effectiveness above

This case study focuses on the effectiveness of AES in England in reversing declines in farmland
bird populations. A review of the literature identifies positive impacts of AES on bird abundance in
England, at the option, farm and landscape-scale. Not all studies show an impact, but where they
do, the benefits of more targeted elements of the scheme are greater than those in the entry-level
or broad and shallow schemes. (e.g. Davey et al. 2010b; Baker et al. 2012; Williams et al. 2012;
Bright et al. 2015; Walker et al. 2018).

The schemes have been particularly effective when targeted and delivered in partnership with
NGOs and landowners to support recovery of scarce or restricted range species such as cirl
bunting (Emberiza cirlus, see below), and stone curlew (Burhinus oedicnemus) (Evans & Green
2007, Jeffs et al. 2018).

Localised benefits to granivorous bird species have been positively related to the area operating
under AES options (surveyed 2005-2010 and mainly broad and shallow schemes) that provide
seed-rich habitat although the scale of provision was insufficient to generate landscape-scale
population effects (Baker et al. 2012). An update of these surveys extending the timeframe to 2013
suggested that while wild bird seed mix crops has benefits for some species, negative significant
associations between some species and these crops are also observed (BTO 2016). By contrast,
stubble management benefits almost all of the species surveyed (BTO 2016). A further update
suggests positive effects for farmland bird populations in the long-term even for those options
where results were previously more equivocal (Pringle & Siriwardena unpublished) illustrating the
importance of long-term monitoring to inform management.

Between 2008 and 2011, 65 farms under targeted higher-level scheme agreements were shown to
have greater positive effects on six species of farmland breeding bird density than 21 farms
operating outside of AES across three regions of England (Bright et al. 2015). Extending this
study, breeding bird surveys on 68 farms under targeted agreements in the arable dominated East
Anglia, grassland dominated west midlands, and mixed farming Oxfordshire between 2008 and
2014 showed more positive changes in abundance for the majority of surveyed species compared
to surveys in the surrounding countryside, although regional variation was observed (Walker et al.
2018). There were no species for which changes in abundance were more negative on farms with
targeted AES in place. To halt ongoing landscape-scale population declines in these regions, the
authors estimate that one-third of the farmed landscape or up to 26-33% of farmland bird
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populations would need to be subject to targeted AES, although substantial uncertainty is
associated with these figures (Walker et al. 2018).

Surveys conducted in 2017 to update data published in Bright et al. (2015) and Walker et al.
(2018) and provide monitoring over a ten-year period showed continued positive responses to
targeted management in comparison to both farms outside of AES and those that had only a low
level of bird friendly habitat (Defra unpublished).

Previous entry level (broad and shallow) agreements allowed farmers accepted onto the scheme
to freely select interventions from a suite of management options. However, this led to variable
uptake of some options meaning that some management practices remained uncommon in the
landscape (Davey et al. 2010a), To address this, a more targeted ‘Farmland Bird Package’ was
developed to encourage farmers to a provide three key habitats - seed-rich foraging winter habitat,
insect-rich foraging summer habitat, and high-quality nesting habitat. This package approach
continues to be applied and initial evidence suggests that a packaged approach provides
significant benefits for many species of farmland birds (Bladon et al. unpublished). There is good
evidence that conservation interventions by committed land managers can work — for example the
change in fortunes of the grey partridge (Perdix perdix) (Aebischer and Ewald J.A. 2004, 2010,
Connor and Draycott 2010, Ewald et al. 2010, 2012, Game & Wildlife Conservation Trust 2018,
Sotherton et al. 2014).

Positive population level impacts of scheme implementation have been observed for rare/scarce
species and some of the more widespread species, such as tree sparrow (Passer montanus), have
shown early signs of recovery from low levels
(https://app.bto.org/birdtrends/species.jsp?s=tresp&year=2017). However, the ongoing declines in
abundance for other widespread species (Defra 2017) suggest either that uptake of the right
options in the right place has been insufficient, or that other pressures, such as illegal killing on
migration or detrimental changes in land management (e.g. the loss of compulsory set-aside land),
limit the gains from improved habitat provision. The relative importance of different pressures
varies from species to species and knowledge of their relative importance is partial.

Summary of assessment

Farmland birds (particularly farmland specialists) continue to decline in England although the rate
of decline overall appears to have slowed (Defra 2017). While agricultural practices are a major
contributor to declines, changes in the numbers of some species may be further driven by other
pressures, including disease and land management, and other pressures on farmland not under
AES. Due to the complex nature of the landscape and ecological responses, it is often difficult to
quantify the ecological benefits of specific interventions. Nonetheless, evidence suggests variable
but generally positive impacts of AES on bird abundance in England, at the option, farm and
landscape-scale, with more targeted schemes delivering greater benefits than broad and shallow
schemes. It is therefore likely that in the absence of AES greater declines in farmland bird
biodiversity and abundance, as well as that of other species, would have been experienced.
Consequently, an assessment of partial effectiveness for AES implementation to reverse declines
in farmland birds has been made.

Relevant websites, web links and files (Please use this field to indicate any relevant websites,
web links or documents where additional information related to this assessment can be found).

Aebischer, N.J. & Ewald, J.A. (2004). Managing the UK Grey Partridge Perdix perdix recovery:
population change, reproduction, habitat and shooting. Ibis, 146 Supplement 2: 181-191.

Aebischer, N.J. & Ewald, J.A. (2010). Grey Partridge Perdix perdix in the UK: recovery status, set-
aside and shooting. Ibis, 152: 530-542.

36


https://app.bto.org/birdtrends/species.jsp?s=tresp&year=2017

CBD 6NR UK — Section 11

Baker et al. (2012) Landscape-scale responses of birds to agri-environment management: a test of
the English Environmental Stewardship scheme. Journal of Applied Ecology 49:871-882 doi:
10.1111/j.1365-2664.2012.02161 .x.

Bladon et al. (no date) The effects of a farmland conservation package on avian abundance.
UNPUBLISHED.

Bright et al. (2015) Higher-tier agri-environment scheme enhances breeding densities of some
priority farmland birds in England. Agriculture, Ecosystems and Environment 203:69-79 doi:
10.1016/j.agee.2015.01.021.

BTO (2016) Responses of farmland birds to eight years of Environmental Stewardship. Defra
publication. Available at:
http://randd.defra.gov.uk/Default.aspx?Menu=Menu&Module=More&Location=None&ProjectID
=19204&FromSearch=Y&Publisher=1&SearchText=LM0436&SortString=ProjectCode&SortOrd
er=Asc&Paging=10#Description.

Connor H.E., & Draycott R.A.H. 2010. Management strategies to conserve the grey partridge: the
effect on other farmland birds. Aspects of Applied Biology 100:359-364.

Davey et al. (2010a) Regional variation in the efficacy of Entry Level Stewardship in England.
Agriculture, Ecosystems & Environment 139:121-128 doi: 10.1016/j.agee.2010.07.008.

Davey et al. (2010b) Assessing the impact of entry level stewardship on lowland farmland birds in
England. Ibis 152:459-474 doi: 10.1111/j.1474-919X.2009.01001.x.

Defra (2017) Wild bird populations in England. Available at:
https://www.gov.uk/government/statistics/wild-bird-populations-in-england.

Department for Environment, Food and Rural Affairs, Department of Agriculture, Environment and
Rural Affairs (Northern Ireland), Welsh Assembly Government, The Department for Rural
Affairs and Heritage, The Scottish Government, Rural and Environment Science and Analytical
Services 2018 Agriculture in the UK 2017.
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment _data/f
ile/741062/AUK-2017-18sep18.pdf.

Defra (no date) Defra science summary: Evaluating the farm-scale responses of birds to Higher
Level Stewardship, 2008-2017. UNPUBLISHED.

Evans, A.D. & Green R. E. 2007. An example of a two-tiered agri-environment scheme designed to
deliver effectively the ecological requirements of both localised and widespread bird species in
England. J Ornithology 148: 279-286.

Ewald, J.A., Aebischer N.J., Richardson S.M., Grice P.V., & Cooke, A.l. 2010. The effect of agri-
environment schemes on grey partridges at the farm level in England. Agriculture, Ecosystems
and Environment 138: 55-63.

Ewald, J. A. Potts G. R. & Aebischer N. J. 2012. Restoration of a wild grey partridge shoot: a
major development in the Sussex study, UK. Animal Biodiversity and Conservation 35.2:363-
369.

Game & Wildlife Conservation Trust. 2018. Working Conservationists: The land managers saving
British wildlife. https://www.gwctshop.org.uk/2269---working-conservationists-519-p.asp.

Hayhow et al. (2017) The state of the UK’s birds 2016. The RSPB, BTO, WWT, DAERA, JNCC,
NE, NRW and SNH, Sandy, Bedfordshire. Available at:
https://www.bto.org/sites/default/files/publications/state-of-uk-birds-2016.pdf.

Jeffs et al. (2018) The UK Cirl Bunting population exceeds one thousand pairs. British Birds
111:144-156.

Pringle & Siriwardena (no date) Impacts of Environmental Stewardship on Bird Populations in
Farmland 2005-2017: Report to NE March 2018. UNPUBLISHED.

Rae (2017) A land cover atlas of the United Kingdom. DOI: 10.15131/shef.data.5266495.

Sotherton N.W., Aebischer N.J. & Ewald J.A. 2014. Research into action: grey partridge
conservation as a case study. Journal of Applied Ecology 2014, 51, 1-5 doi: 10.1111/1365-
2664.12162.

Walker et al. (2018) Effects of higher-tier agri-environment scheme on the abundance of priority
farmland birds. Animal Conservation 21:183-192 doi:10.1111/acv.12386.
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Williams et al. (2012) Bird Conservation: Global evidence for the effects of interventions. Exeter,
Pelagic Publishing. Available at: https://www.conservationevidence.com/synopsis/index.

Other relevant information, including case studies to illustrate how the measure taken has
resulted in (or is expected to result in) outcomes that contribute to the implementation of the
NBSAP

The best example in the UK of AES delivery underpinning species recovery is that of the cirl
bunting (Emberiza cirlus). Although probably never common, cirl buntings were once widespread
across southern England but suffered major population decline and range contraction in the 20th
century with only a remnant population in south Devon remaining by the late 1980s (Peach et al.
2001; Jeffs et al. 2018). Associated with low intensity mixed arable/livestock farmland featuring
spring-sown crops and overwintered stubble and cattle-grazed permanent pasture, cirl buntings
are usually very sedentary, typically moving <2 km between wintering and breeding grounds. A
priority bird species in the UK, AES were introduced through the original Countryside Stewardship
Scheme in 1991 to provide financial and practical support to farmers to deliver cirl bunting habitat.
In 1993, a dedicated project officer was appointed by RSPB (joint funded by Natural England) to
raise awareness of cirl bunting and develop close working relationships with farmers by providing
one-to-one support and advice, and helping guide them through the application process for AES.
Using the Countryside Stewardship Scheme and then later the Environmental Stewardship
scheme as delivery mechanisms, farmers were encouraged to respond to emerging scientific
evidence regarding cirl bunting ecology and habitat needs with appropriate land management.

Between 2006 and 2011, a reintroduction project was also undertaken to establish a
geographically separate population in Cornwall, to improve the conservation outlook for cirl bunting
as natural range restoration was unlikely due to the sedentary nature of the species (Jeffs et al.
2018). During this 5 year period, up to 72 birds were removed annually from Devon as nestlings,
hand reared through a partnership project between RSPB, Natural England, Paignton Zoo, the
National Trust, and the Zoological Society of London, and were released at a site in south
Cornwall. Breeding commenced a year after the first releases and a self-sustaining population was
established by 2015, with cirl buntings occupying 65 territories by 2016 (Jeffs et al. 2018). This is
the first example of a successful passerine reintroduction in Europe (Jeffs et al. 2018), with AES
delivery in the release area being a key ingredient of that success.

With essential support from farmers, the UK cirl bunting population has increased from 118 pairs in
1989 to over 1,000 pairs in 2016, with an accompanying range expansion in Devon (Jeffs et al
2018). Cirl buntings have also become re-established in Jersey after becoming extinct in 2004,
Between 1992 and 1998 a significantly greater rate of increase in cirl bunting was demonstrated
on land under AES agreements than in adjacent countryside (Peach et al. 2001). Concurrently,
benefits to other declining farmland birds such as yellowhammer (Emberiza citrinella) and reed
buntings (Emberiza schoeniclus) (NE unpublished) as well as vascular plants, butterflies, carabid
beetles, foliar invertebrates and bats (MacDonald et al. 2012) from actions designed to benefit cirl
buntings have been documented.

Because of the limited range of cirl bunting, it was possible to use AES as a delivery mechanism to
influence a large enough proportion of the population to make a difference at the population scale.
While lessons can be learnt from this process, it is more challenging for land management actions
to have population scale effects for species with a larger range, because the scale of delivery
needs to be increased to cover the required proportion of a population (Walker et al. 2018).

The Countryside Stewardship Facilitation Fund is a scheme that supports a facilitator to foster co-
operation amongst farmers and other land managers to deliver the Countryside Stewardship
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priorities across a number of holdings. The aim is to deliver bigger, better and joined up
agreements.

The Countryside Stewardship (CS) Facilitation Fund supports people and organisations that bring
farmers, foresters, and other land managers together to improve the local natural environment at a
landscape scale. This landscape scale approach can cover land under existing agri-environment
and forestry/woodland agreements, common land and land not currently covered by a scheme. It
builds on the principles of partnership working to deliver environmental benefits, as demonstrated
by various initiatives, including farm clusters and the farmer-led Nature Improvement Area.

e The CS FF was set up in 2015 and allocated a budget of £7.2M of RDPE funding over the
programme period. This was increased to £7.8M in 2017

¢ It now funds 98 groups, farming 453,000 ha of land delivering landscape-scale measures
for wildlife, water management, landscape and the historic environment.

e There have been three national funding rounds and a Northern Flood Focussed round
which was developed in response to the Winter storms of 2015/16.

¢ The final 2017 national round attracted 49 applications, of which 37 were successful,
prompting a request for an additional £600K of funding.

e All the allocated budget £7.8M is now committed.

e The 98 groups, involving over 2,240 land managers are now delivering coordinated training
and advice until 2020/2021.

e There is a good geographical spread of groups across the country. Groups range in size
and area of holdings covered, are diverse with some being farmer led, some led by
NGOs/land agents, some in National Parks/AONBs.

e The core environmental issues targeted by CS are biodiversity and water
management. Historic environment, landscape and climate change are secondary
objectives.

The funding to support co-operation is based on the concept and principles of Nature Improvement
Areas (NIAs). This is to support co-ordinated delivery across land holdings at sufficient scale to
deliver environmental outcomes and help and support and empower farmer led approaches to
deliver a more effective ecological network. This ambition to deliver a more effective ecological
network is now a central pillar of the 25 Year Plan, which the Facilitation Fund can contribute to as
one delivery mechanism for the Nature Recovery Network.

An evaluation of Countryside Stewardship and the Facilitation Fund is underway, with the first
phase scoping completed (June 2018) and being assessed, with second phase starting late 2018.
This evaluation aims to capture the environmental benefits directly driven by Countryside
Stewardship, and the wider benefits resulting from the establishment of supportive networks and
learning/capacity-building (social capital), changes in land management practice through long-term
behaviour change, connections between farming and wider society and any associated economic
activity or co-benefits.

The evaluation aims to test whether the Facilitation Fund leads to
¢ Dbetter alignment with targeting priorities;
e more coherent and mutually supporting options;
e greater uptake of Countryside Stewardship options in facilitated management areas; and
e better placement and/or implementation of options (through the impact of advice, training,
peer-learning etc.).

The Facilitation Fund appears popular and effective and is also producing additional benefits and
resources. Early indications suggest alignment and option choice is better informed, aided by the
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focussed training and advice provided by the group facilitator. Proposals to develop further rounds
are underway.

Further details and case studies can be found
at: https://lwww.gov.uk/government/collections/countryside-stewardship-facilitation-funding.

Another example is that of Farmer Clusters. These have been established with support from the
Game & Wildlife Conservation Trust and Natural England with funding available through an AES
Facilitation Fund, although some Farmer Clusters are self-funded. Farmer Clusters are composed
of a collection of farmers working together voluntarily to devise conservation and land
management plans at the landscape-scale rather than as separate farms underpinned by AES and
facilitated by an advisor. They therefore take a ‘bottom-up’ approach to management.

A ‘super cluster’, composed of three existing Farmer Clusters with a combined total of 36 farmers
and covering 23,600 hectares (236 km?), was established in 2016 around Martin Down National
Nature Reserve and Site of Special Scientific Interest in Hampshire, south England (Brooks
unpublished). Martin Down is the third largest chalk grassland in England and is important for
biodiversity, including hosting the last south-western population of turtle dove (Streptopelia turtur).
The super cluster aims to manage the surrounding farmland in a way that benefits species present
in the reserve and help them to spread out into the wider countryside. Actions taken include
planting flower-rich grass strips for bees and butterflies; growing patches of seed-bearing plants for
winter food for birds, making sure there are good nesting areas, and maintaining fallow areas to
attract birds. Other species such as butterflies, bumblebees, hedgehog (Erinaceus europaeus),
harvest mouse (Micromys minutus), reptiles and plant species such as orchids are also being
targeted. For example, by 2020 the Farmer Cluster aims to increase pollinator habitat on arable
land by 55%.

The social benefits of Farmer Clusters are evident. For example, the Martin Down Farmer Cluster
(one of the three groups forming the super cluster around Martin Down National Nature Reserve)
has extended membership to include approved individuals as part of their ‘Friends’ group, has held
Open Days for schools, and involved local people in monitoring surveys. This cluster is self-funded
with members contributing £1 per hectare of their holding for three years to pay towards employing
a facilitator, and consequently high levels of buy-in and motivation have been observed. This is
further demonstrated by self-funded conservation work being conducted by farmers throughout the
cluster. Biodiversity knowledge in the Farmer Cluster area has also dramatically improved with
over 4,200 new records being submitted as part of baseline surveys conducted in 2017. It is too
early to comment on changes to biodiversity in this area as a result of the cluster approach and
component management actions however continued monitoring will enable changes from baseline
surveys to be recorded over time.

Lessons learnt and implications for practice

Evidence from AES shows that farmland biodiversity will respond if the right options are put in the
right places at the right scale. To achieve this, a number of key elements are thought to be
important:

o Sufficient evidence on the limiting factors affecting the key species and what options will
address each of them, individually or collectively. Research and development and
monitoring and evaluation have been critical in designing effective remedial action and
solutions. In the case of the cirl bunting, land management solutions that could be targeted
through AES were identified through research programmes and these were essential to
recover the species.
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An appropriate mix of options and clarity on how they can be tailored for different situations
(e.g. light and heavy land/different landscape and farming types).

An understanding of the scale at which the options need to be applied to have the desired
population-level impact on the target biodiversity (i.e. how much land do you need under
sympathetic management/how much of the population do you need to affect, to make a
difference).

Effective scheme design, process and guidance to ensure that the quality of the options
delivered is sufficient to meet outcomes, including advice on option choice, placement,
establishment and management/aftercare.

Locations are identified where individual options/option packages should be targeted for
best effect (i.e. effective geographical targeting, which could be temporal as well as
spatial).

A degree of ‘market testing’ to ensure that the packages are acceptable to farmers and can
actually be delivered, in practice.

Evaluation of both the option delivery and biodiversity response, so design/delivery can be
subsequently amended, as appropriate, to maximise both wildlife gain and cost
effectiveness.

More broadly, experience with AES design and delivery suggests that:

Targeted management (focused measures often with high advisory input) has been
generally more effective for threatened farmland birds than broad and shallow measures
with more limited advice. Greater impact is likely to be achieved by employing a landscape-
scale approach to ensure that sufficient habitat is provided throughout the year and at
sufficient density to support population recovery. Such an approach is likely also to require
additional guidance for landowners/farmers. Species-focussed targeted management has
delivered measurable gains for threatened species, but take-up of relevant management
options generally has also provided conservation benefits.

Although at an early stage, the Countryside Stewardship Facilitation fund and Farmer
Cluster approach look promising and likely to help deliver landscape-scale conservation,
assuming effective measures are taken.

Advice and guidance to land managers from a dedicated, area-based project/facilitation
officer can enhance the delivery of AES by increasing awareness, buy-in, momentum and
achieving quality AES agreements with appropriate land management packages.
Partnerships between government, non-governmental organisations and local farming
communities can work together to deliver shared nature objectives. AES can provide a vital
delivery mechanism for this.

It takes time to achieve species recovery with management actions likely to take years to
produce detectable effects as a consequence of the history of the site, environmental
changes from management, and confounding factors such as environmental
variables/stochastic effects such as poor weather. A multi-faceted approach may also be
required (e.g. through the use of multiple land management options, research, recovery
and reintroduction or reinforcement programmes), reducing the ability to draw conclusions
on the effectiveness of individual actions.

Nature reserves and protected sites play a role in securing species survival and recovery.
However, as the majority of land in the UK is agricultural, AES are likely the most effective
method currently available for conserving biodiversity on farmland and creating a more
‘joined up’ landscape for wildlife by enabling a large enough proportion of a population to
be captured in management interventions. Nonetheless, delivering widespread, wildlife-
friendly management will require a farming system that is designed around the ecological
needs of species.
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Relevant websites, web links and files (Please use this field to indicate any relevant websites,
web links or documents where additional information can be found)

Brooks, J. (unpublished) Martin Down Farmer Cluster Landscapes for Wild Pollinators Initiative
and general project update for Natural England and Defra, March 2018.

Jeffs et al. (2018) The UK Cirl Bunting population exceeds one thousand pairs. British Birds
111:144-156.

MacDonald et al. (2012) Effects of agri-environment management for cirl buntings on other
biodiversity. Biodiversity & Conservation 21: 1477-1492 doi: 10.1007/s10531-012-0258-6.

Natural England (no date) Natural England Policy Note, ELMS projects partnerships proforma - cirl
bunting recovery programme. UNPUBLISHED.

Peach et al. (2001) Countryside stewardship delivers cirl buntings (Emberiza cirlus) in Devon, UK.
Biological Conservation 101:361-373 doi: 10.1016/S0006-3207(01)00083-0.

UK Biodiversity Indicator B1a (http://incc.defra.gov.uk/page-4242.

Walker et al. (2018) Effects of higher-tier agri-environment scheme on the abundance of priority
farmland birds. Animal Conservation 21:183-192 doi:10.1111/acv.12386.

Obstacles and scientific and technical needs related to the measure taken: Please describe
what obstacles have been encountered and any scientific and technical needs for addressing
these, including technical and scientific cooperation, capacity development activities or the need
for guidance materials.

1) Understanding effectiveness of AES measures for different species and in different
contexts.
Relative abundance for a number of farmland birds at national scale continues to decline
despite the implementation of options designed to provide nesting and feeding habitat AES.
Benefits from AES agreements vary geographically and by species and will be likely to
interact with the complex landscape they sit within. Incomplete knowledge of the habitat or
resource requirements for declining species, or of the effectiveness of the options when
deployed at a landscape-scale limits our understanding of ‘what works’ and of the relative
priorities for further action.

2) Long term security of options.
There is evidence that habitat options for birds can take several years to establish, and that
there is a lag before species respond. Continuity of management benefits wildlife, and
allows for a fuller assessment of the effects of different option combinations and
deployment (e.g. Baker et al. 2012; BTO 2016; Pringle & Siriwardena unpublished),

3) Changes to the funding landscape and policies.
The UK Government has clearly signalled its intention to introduce a new Environmental
Land Management scheme in England, , focussed on environmental outcomes. EU-exit
does offer the UK the opportunity to reform AES and consider innovative delivery
mechanisms. For example, greater focus on payments for outcomes rather than
prescriptive measures would change the cultural landscape from one of compensation to
rewards, and may promote a greater sense of shared ownership and responsibility
amongst landowners. It would also integrate natural capital into the market system by
diversifying the farm outputs from simply products to a system which includes public goods.
There is also the potential for diversifying funding sources, for example through innovative
financing models (e.g. private sector biodiversity/sustainability funds, eco-labels,
environmental net gain, biodiversity offsetting, conservation covenants, tax systems) and
improving consumer awareness regarding the impact of market choices.

4) Landscape-scale delivery.
There is increasing interest in the value of landscape-scale delivery of environmental
interventions for sustained improvements in species (e.g. population increases) or habitats
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(e.g. restoration activities) (HM Government 2018). This presents the opportunity to unite
AES with other environmental interventions, including species recovery measures such as
reintroduction and other bespoke interventions, to extend environmental benefits more
widely onto surrounding land and to strengthen ecological responses to AES activities.
Greater understanding of what effective mechanisms to drive landscape-scale delivery
might be is required.

5) Understanding how the impact of climate change on biodiversity and outcomes of AES
measures.
In the UK climate change will alter plant communities and species distributio