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Executive Summary 
 

Project management and coordination activities (Milestone 1) 

The main restoration activities of heather brashing, liming, seeding, fertilising and dam 

construction were all completed in the spring of 2012, as the first phase of the Making space 

for Water (MS4W) project gave way to the second. This also marked the beginning of the 

post-restoration phase of monitoring for hydrological response.  The only remaining 

restoration activities completed after this time were plug planting of moorland species 

όƻǳǘǎƛŘŜ ǘƘŜ ƳƻƴƛǘƻǊƛƴƎ ŀǊŜŀǎύΣ ŀ ǇƭŀƴƴŜŘ άǘƻǇ-ǳǇέ ǘǊŜŀǘƳŜƴǘ ƻŦ ƭƛƳŜ ŀƴŘ ŦŜǊǘƛƭƛȊŜǊ ŀƴŘ  

ǎƻƳŜ άǘƻǇ-up gully blocks, again outside the monitored area. 

New equipment has been bought, based on recommendations by University of Manchester; 

this is to be used as spares for replacing faulty items in the field and also for additional data 

gathering requirements to support the modelling exercise. 

There have been a number of meetings with the Environment Agency, the University of 

Manchester and the University of Durham in order to further clarify and formalise the 

contractual basis of the relationship in terms of the hydrological research and the related 

PhD, in addition to the more recent modelling exercise. There was also a meeting to update 

Moors for the Future with the research conducted as part of the PhD. 

There have been several workshops, seminars and site visits to related projects such as the 

Holnicote project and those of the Dartmoor and Exmoor Mires. Some of the meetings to 

discuss Ecosystem Services confined themselves to the higher level issues such as general 

concepts, concerns and relationships with stakeholders. A more focussed meeting with Dr 

Jim Roquette of the Environment Agency and Dr Karl Evans of the University of Sheffield 

contributed useful information for the compilation of an Ecosystem Assessment (Milestone 

4). This year we also conducted a site visit and a launch event with members of the 

restoration and research teams from MFF and attended by MFF partner organisations as 

well as other bodies concerned with peat conservation.    

Monitoring and evaluation activities (Milestone 2) 

A report on the latest results o f the hydrological monitoring revealed that eroded 

catchments have significantly shorter hydrograph lag times than those of the intact 

reference catchment. Those from the late-stage re-vegetated reference catchment indicate 

hydrograph characteristics intermediate between those of the eroded and intact catchments 

with lag times significantly longer than those observed at the eroded sites, but these latter 

data require further substantiation.  

The modelling exercise has been discussed and there is now an agreed structure and a 

temporal framework for the achievement of targets within the task. This exercise should 

provide an indication of the potential impact of restoration on discharge, including an 

assessment of potential downstream flood risk. The deliverable should be a detailed report, 

preferably in the form of a publishable manuscript and structured appropriately. 

Reporting requirements (Milestone 3) 

Reporting requirements are broken down into quarterly progress reports (April to June, July 

to September, October to December and an annual progress report covering the full period. 

This annual report incorporates the information provided in the previous quarterly progress 

reports. 
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Ecosystem Services Assessment (Milestone 4) 

¢ƘŜ ŎƻƴŎŜǇǘ ƻŦ ά9ŎƻǎȅǎǘŜƳ ǎŜǊǾƛŎŜǎέ ƛƴŎƭǳŘŜǎ ǘƘŜ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ ŀƴŘ ƳƻƴŜǘƛǎŀǘƛƻƴ ƻŦ ǘƘƻǎŜ 

environmental processes that are beneficial for human society in a long-term, holistic and 

sustainable way. While the broad concept of ecosystem services is now widely recognised, 

the practical aspects of assessing marginal change in response to management options and 

monetary valuation of those changes remains unclear. 

A compilation of ecosystem services associated with the blanket bog of the project study 

area is an important initial step in the assessment. One of the most important ecosystem 

services associated with peatlands generally is the regulatory role they play in climate 

change, and this is contingent on their ability to sequester and build up a vast store of 

carbon. However, current and historic damage to blanket bogs associated with both 

management and atmospheric pollution, and also including the damage associated with 

climate change itself, has led to extensive denudation of vegetation, particularly of the peat-

forming Sphagnum moss. The resultant formation of bare peat patches with subsequent 

drying and erosion of peat and the formation of deep gullies have developed with an 

unprecedented severity amongst the blanket bogs of the study area and throughout the 

Peak District National Park and South Pennines in general. Therefore, in the unique situation 

of the study area, and coupled with a unique proximity to areas of dense population, 

concerns about climate change are to some extent eclipsed by the raised threat to a wider 

suite of services concerned with the quality of stream and drinking water, the regulation of 

flood risk, and the maintenance of biodiversity as well as cultural and aesthetic aspects. 

Restoration activities in these blanket bogs, initially motivated by loss of legally protected 

habitat, and in-keeping with the growing realisation of the need for conserving carbon 

stores, are now more often defined with multiple benefit objectives. 

The aim of this task is to adopt a framework for the assessment of the multiple benefits, or 

ecosystem services, associated with moorland restoration work on heavily damaged blanket 

bog habitats such as those found within the project area on Kinder Scout.  

The chosen framework for adoption/development is the Environment Agency document 

ό5ǊŀŦǘ ŦƻǊƳύ ŜƴǘƛǘƭŜŘ άwŜŀƭƛǎƛƴƎ ǘƘŜ ±ŀƭǳŜ ƻŦ bŀǘǳǊŜ ς Framework guidance for the EA on 

ecosystem services assessmŜƴǘέΦ  

This framework provides a series of steps to follow in the framing of an ecosystem services 

ŀǎǎŜǎǎƳŜƴǘ όά9{!έύ ǊŀƴƎƛƴƎ ŦǊƻƳ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ ƻŦ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŀƛƳǎΣ ŘŜŦƛƴƛǘƛƻƴ ƻŦ ǘƘŜ 

study area, compilation of a list of stakeholders, identification of a full list of potential 

ecosystem services to be considered for the assessment, through to valuation of the 

ƛƴŘƛǾƛŘǳŀƭ ǎŜǊǾƛŎŜǎΦ IƻǿŜǾŜǊΣ ǘƘŜǎŜ ǎǘŜǇǎ Ŏŀƴ ōŜ ǳƴŘŜǊǘŀƪŜƴ ŀǘ ŀ ǾŀǊƛŜǘȅ ƻŦ ƭŜǾŜƭǎ ƻǊ άǘƛŜǊǎέΣ 

involving at its most basic level, a purely qualitative assessment, albeit discussed and agreed 

in the company of expert(s) and stakeholders.  

This most basic qualitative assessment of ecosystem services may be carried out in the 

absence of underpinning empirical evidence. The MS4W project is described as a multiple 

objective project, so that although the primary aim is to provide empirical evidence for the 

effect of blanket bog restoration on flood risk as an ecosystem service, the inclusion of an 

assessment of the impact of restoration on multiple services is both feasible and merited at 

this level. 
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The location of the Making Space for Water (MS4W) study site (blue boundary) on the 

ƴƻǊǘƘ ά9ŘƎŜέ ŀǊŜŀ ƻŦ YƛƴŘŜǊ {Ŏƻǳǘ ǿƛǘƘƛƴ ǘƘŜ tŜŀƪ 5ƛǎǘǊƛŎǘ bŀǘƛƻƴŀƭ tŀǊƪ (red boundary) 
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Timeline showing main restoration and monitoring events from the inception of the 

Making Space for Water project in April 2009 up to March 2013 

  Phase Restoration Monitoring 

Apr-09 1    

May-09 1    

Jun-09 1    

Jul-09 1    

Aug-09 1    

Sep-09 1    

Oct-09 1    

Nov-09 1    

Dec-09 1    

Jan-10 1    

Feb-10 1    

Mar-10 1  Monitoring equipment airlifted to site 

Apr-10 1    

May-10 1  Installation of monitoring equipment 

Jun-10 1  Intensive monitoring begins 

Jul-10 1    

Aug-10 1    

Sep-10 1  Extensive monitoring campaign 

Oct-10 1  Extensive monitoring campaign 

Nov-10 1  Extensive monitoring campaign 

Dec-10 1    

Jan-11 1    

Feb-11 1 Heather Brashing   

Mar-11 1 Heather Brashing   

Apr-11 1    

May-11 1    

Jun-11 1    

Jul-11 1 Lime, seed, fertilizer (initial)   

Aug-11 1    

Sep-11 1  Extensive monitoring campaign 

Oct-11 1  Extensive monitoring campaign 

Nov-11 1  Extensive monitoring campaign 

Dec-11 1    

Jan-12 1 Stone dam construction   

Feb-12 1 Timber dam construction   

Mar-12 1 Timber dam construction   

Apr-12 2 Timber dam construction   

May-12 2 Lime (maintenance)   

Jun-12 2 Lime, fertilizer (maintenance)   

Jul-12 2    

Aug-12 2 Plug planting   

Sep-12 2    

Oct-12 2    

Nov-12 2    

Dec-12 2    

Jan-13 2 Stone dam construction (top-up)   

Feb-13 2    

Mar-13 2 Heather Brashing (top-up)   
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Summary of progress during 2012/13:  
 

April 2012 ς June 2012 

¶ Maintenance treatment of lime and fertilizer (30th May ς 20th June 2012)  

¶ Baseline hydrological monitoring programme continues  

¶ IUCN UK Peatland Programme Symposium in Bangor (26th ς 28th June 2012) 

July 2012 ς September 2012 

¶ Meeting with PhD student Andrew Stimson at University of Manchester (2nd July 

2012) 

¶ Emailed update from Dave Milledge (University of Durham), mathematical  modeller 

for the project (11th July 2012) 

¶ CƛŜƭŘ Ǿƛǎƛǘ άǿŀƭƪ ŀƴŘ ǘŀƭƪέ ǿƛǘƘ Moors for the Future (MFF) staff and guests Paul 

Lockhart (EA) and Ed Lawrance (UU) (20th July 2012) 

¶ Plug planting of moorland species (15th ς 23rd August 2012)  

¶ MSW2 launch event (7th September 2012) 

¶ Trialling rugged computer for downloading field data  

October 2012 ς December 2012 

¶ Workshop: Flood management at Holnicote estate, Somerset (17th and 18th October 

2012) organised by the National Trust Holnicote project on Exmoor 

¶ Meeting and workshop: Peatland Restoration for Water and Carbon benefits in 

South West England (12th ς 15th November 2012) organised by English Upland 

Peatland Network, hosted by South West Water Mires-on-the-Moors projects on 

Dartmoor and Exmoor and at Parke House (workshop) 

January 2013 ς March 2013 

¶ Meeting: Modelling the hydrological effect of gully-blocking, at University of 

Manchester (25th January 2013) 

¶ Sphagnum ID course (with Ros Tratt, 21st February 2013) 

¶ {ǘƻƴŜ Ǝǳƭƭȅ ōƭƻŎƪǎ άǘƻǇ-ǳǇέ όмлпύ ƛƴǎǘŀƭƭŜŘ CŜōǊǳŀǊȅ нл13, at western end of the 

Edge area 

¶ IŜŀǘƘŜǊ ōǊŀǎƘ άǘƻǇ-ǳǇέ ŎƻƴǎƛǎǘƛƴƎ ƻŦ рлл ōŀƎǎ Ŧƭƻǿƴ ǳǇ ŜŀǊƭȅ aŀǊŎƘ ŀƴŘ ǎǇǊŜŀŘ ōȅ 

mid March on eastern end of the Edge area. 

¶ Meeting: Ecosystem Services Assessment; information and guidelines, at University 

of Sheffield with Karl Evans, Jim Rouquette and Debbie Coldwell (PhD student) (7th 

March 2012) 

¶ Meeting: auto sampler usage, with Andrew Stimson at University of Manchester 

(15th March 2012) 

¶ Ecosystem Services questionnaires at Kinder Downfall: restoration impacts on 

cultural and educational ecosystem service delivery and quality (with Debbie 

Coldwell, 16th -17th March 2012) 

¶ Meeting of MFF with NT/NE/EA to update on progress (Edale village hall, 27th March 

2012) 
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 Milestones Checked: 

1 
Project Management/coordination activities are delivered 

effectively as per work programme 

Quarterly / 

Annual 

2 
Monitoring and Evaluation Activities are delivered effectively 

as per work programme 

Quarterly / 

Annual 

3 
Reporting Requirements are delivered to a satisfactorily 

standard as per work programme 

Quarterly / 

Annual 

4 
Ecosystem Services Assessment (ESA) update delivered 

effectively as per work programme 
Annual 

5 Final evaluation of impacts in a technical report 31.3.2015 

6 
Final and full Ecosystem Services Assessment (ESA) 

evaluation report 
31.3.2015 
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Milestone 1 

Project management/coordination activities 
 

Summary 

The main restoration activities of heather brashing, liming, seeding, fertilizing and dam 

construction were all completed in the spring of 2012, as the first phase of the project gave 

way to the second. This also marked the beginning of the post-restoration phase of 

monitoring for hydrological response.  The only remaining restoration activities completed 

after this time were plug planting of moorland species (outside the monitoring areas), a 

ǇƭŀƴƴŜŘ άǘƻǇ-ǳǇέ ǘǊŜŀǘƳŜƴǘ ƻŦ ƭƛƳŜ ŀƴŘ ŦŜǊǘƛƭƛȊŜǊ ŀƴŘ  ǎƻƳŜ άǘƻǇ-upέ gully blocks, again 

outside the monitored area. 

New equipment has been bought, based on recommendations by University of Manchester; 

this is to be used as spares for replacing faulty items in the field and also for additional data 

gathering requirements to support the modelling exercise. 

There have been a number of meetings with the Environment Agency, the University of 

Manchester and the University of Durham in order to further clarify and formalise the 

contractual basis of the relationship in terms of the hydrological research and the related 

PhD, in addition to the more recent modelling exercise. There was also a meeting to update 

Moors for the Future with the research conducted as part of the PhD. 

There have been several workshops, seminars and site visits to related projects such as the 

Holnicote project and those of the Dartmoor and Exmoor Mires. Some of the meetings to 

discuss Ecosystem Services confined themselves to the higher level issues such as general 

concepts, concerns and relationships with stakeholders. A more focussed meeting with Dr 

Jim Roquette of the Environment Agency and Dr Karl Evans of the University of Sheffield 

contributed useful information for the compilation of an Ecosystem Assessment (Milestone 

4). This year we also conducted a site visit and a launch event with members of the 

restoration and research teams from MFF and attended by MFF partner organisations as 

well as other bodies concerned with peat conservation.    

 

Completion of restoration activities 
 

The project site on the north edge of Kinder extends over 78ha at altitudes mainly between 

600 and 625 m asl. Prior to re-vegetation, approximately 21ha of this project site consisted 

of widely distributed and dense patches of bare peat. Scattered rather sparsely throughout 

the bare peat patches were islands of cotton grass moorland. The remainder was 

approximately evenly divided between (i) non-heather dominated (mostly Empetrum 

nigrum) dry bog and (ii) eroding moorland (ref) 

In March 2011 the first restoration measure was completed, consisting of heather brashing 

on the scattered patches of bare peat (Annex 1, Fig. 1). This exercise was facilitated by 

dividing the work into manageable packets, or polygons, roughly centred on the main groups 

of bare peat patches (Annex 1, Fig. 2). A further top-up treatment of heather brash was 
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completed in March 2013, but confined to the eastern end of the project site, where some 

areas had been omitted during the first treatment. 

In contrast, both the initial (July 2011) and maintenance (May/June 2012) application of 

lime, seed and fertilizer was a general treatment to the whole project site. For applications 

of lime, seed and fertilizer, flight path maps were created to show flight lines and dates of 

the flight lines over different areas of the project site, particularly useful for ongoing 

research into stream chemistry (UoM PhD) (Annex 1, Fig. 3).  

The re-vegetation exercise has been monitored with photographic records. 

The construction of an encircling stock exclusion fence (works undertaken by the National 

Trust) encircling the project site and Kinder Scout as a whole, has now been completed 

(Annex 1, Fig. 4) 

Intensive gully block construction took place between January and April 2012, numbering 

1284 stone dams, 834 timber dams, ƛƴ ŀŘŘƛǘƛƻƴ ǘƻ ŀ ŦǳǊǘƘŜǊ млп άǘƻǇ-ǳǇέ ǎǘƻƴŜ dams 

installed in January 2013; this latter entirely on the western end of the project site (Annex 1, 

Fig.5). 

Finally in August 2012, approximately 39000 individuals of five species of moorland plants 

(mainly common cotton grass) were airlifted to 13 locations in three areas and then planted 

as plugs into different microhabitats. 

There remains to be completed the final stage of the restoration process, involving the 

application of Sphagnum ǇǊƻǇŀƎǳƭŜǎ όƛƴ ǘƘŜ ŦƻǊƳ ƻŦ ƳƛŎǊƻ ǇǊƻǇŀƎŀǘƛƻƴ άōŜŀŘǎέύΦ ¢Ƙƛǎ ƛǎ ƴƻǿ 

programmed for 2014.  

These processes described above are listed in detail below: 

 

Heather brash 

Completed in March 2011 using helicopter drops in combination with brashing teams on the 

ground aƴŘ ǊŜǇƻǊǘŜŘ ƛƴ άaŀƪƛƴƎ {ǇŀŎŜ ŦƻǊ ²ŀǘŜǊ ƛƴ ǘƘŜ ¦ǇǇŜǊ 5ŜǊǿŜƴǘ ±ŀƭƭŜȅ Cƛƴŀƭ wŜǇƻǊǘ 

нлммέΦ 

ά¢ƻǇ-ǳǇέ ōǊŀǎh spreading in March 2013, at eastern end of the Edge area 

 

Stock Exclusion Fence  

Encircling the Kinder plateau, including the MSW2 project area and completed under the 

direction of the National TrustΧΧ 

 

Lime, seed and fertilizer treatments 

Granulated lime  

Content:  ά/ŀƭŎƛǇǊƛƭƭέ ŎƻƴǎƛǎǘƛƴƎ ƻŦ 98% CaCO3, 0.5% MgCO3 and 1% Si2 

Supplier: Omya UK Ltd, Omya House, Derby DE21 5LY 

Initial treatment: 1000 kg ha-1 on 20th July 2011.   

Maintenance treatment: 1000 kg ha-1 on 30th May, 14th, 18th and 20th June 2012 

Application: Helicopter and suspended hopper 

Seed 

Content: (i) amenity grasses ((Perennial rye grass (Lolium perenneύ όо ǾŀǊƛŜǘƛŜǎύΣ {ƘŜŜǇΩǎ 

fescue (Festuca ovina), Hard fescue Festuca ovina var. duriuscula), Highland bent (Agrostis 

castellana)); (ii) locally collected grass (Wavy hair grass (Deschampsia flexuosa)); (iii) dwarf 

shrubs (Heather (Calluna vulgaris), Cross-leaved heath (Erica tetralix)) 
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Supplier: Naturescape British Wild Flowers, Maple Farm, Coach Gap Lane, Langar, 

Nottinghamshire, NG13 9HP (grass seed and wavy hair grass); Wm Eyre & Sons, Brough 

Cornmill, Brough, Bradwell, Hope Valley, Derbyshire, S33 9HG (dwarf shrubs and wavy hair 

grass)  

Single treatment: 49 kg ha-1 amenity grasses; 1 kg ha-1 locally collected grasses; 0.65 kg ha-1 

dwarf shrubs, all on 21st July 2011 

Application: Helicopter and suspended hopper 

Fertiliser 

Content:  Ammonium nitrate, phosphorus pentoxide, potassium oxide 

Supplier: Frontier Agriculture Ltd, Granary House, Melton Road, Edwalton, Nottingham, 

NG12 4DR 

Initial treatment: 361 kg ha-1 of 40 N: 120 P2O5: 60 K2O on 21st July 2011 

Maintenance treatment: 278 kg ha-1 of 40 N: 60 P2O5: 60 K2O on 18th and 20th June 2012 

Application: Helicopter and suspended hopper 

 

Gully blocking 

Field surveying: 13th September - 5th October 2011 

Stone dam construction: 1284 stone dams in January 2012 

Timber dam construction: 834 timber dams in between 3rd February - 14th April 2012 

Stone dam άǘƻǇ-ǳǇέ ŎƻƴǎǘǊǳŎǘƛƻƴ όǿŜǎǘŜǊƴ ŜƴŘ ƻŦ 9ŘƎŜ ŀǊŜŀύΥ млп ǎǘƻƴŜ ŘŀƳǎ ƛƴ 

January 2013 

 

Plug planting 

Content: Common Cotton Grass (Eriophorum angustifoliumύΤ IŀǊŜΩǎ ¢ŀƛƭ /ƻǘǘƻƴ DǊŀǎǎ 

(Eriophorum vaginatum); Cloudberry (Rubus chaemaemorus); Bilberry (Vaccinium myrtillus); 

Crowberry (Empetrum nigrum); Cross Leaved Heath (Erica tetralix) 

Supplier: Micropropagation Services (EM) Ltd, Kirk Ley Road, East Leake, Loughborough, 

Leicestershire, LE12 6PE 

Single treatment: 50% Common Cotton Grass; 13.5% Hares Tail Cotton Grass; 2% 

Cloudberry; 14% Bilberry; 19% Crowberry; 1.5% Cross Leaved Heath on 15th ς 23rd August 

2012) 

Application: Helicopter drops of stock and plug planting teams on the ground (Dinsdale 

Moorland Services, Deepdale Head, Wigglesworth, North Yorkshire, BD23 4RH 

 

Equipment purchases, repair and inventory 
 

Repair to existing equipment  

Relative humidity/temperature probe at Olaf monitoring station 

 

Spare equipment purchases 

Type:  

 4 X Omni loggers (wt-hr 1000)  

Supplier: TruTrak Ltd., New Zealand. (http://www.trutrack.com/) 

Total Price: £1,495.15 
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Type:   

(i)  2 X KIT-S-U20-04 HOBO Water Level Starter kit and  

(ii)  1 X U20-001-04 HOBO Water Level 

Supplier: Tempcon Instrumentation, Unit 19 Ford Lane Business Park, Ford Lane, Ford, Nr. 

Arundel, West Sussex, BN18 0UZ, United Kingdom 

Total Price: £1,026 

 

Type:  

(i) 2 X SDL 5200 4 channel Data Hog 2 - data logger with waterproof sockets ς 

includes batteries, RS232 data cable, USB converter & communications software 

(two spare channels - one extra digital channel and one extra analogue channel). 

2 @ £ 668.00 = £ 1,336.00;  

(ii) ARG 100/I Rain gauge with 6 m cable and Data Hog Connector                  

2 @ £ 410.00 = £ 820.00;  

(iii) RGB1 Levelling plate for ARG100 Rain gauge  

2 @ £ 58.00 = £ 116.00;  

(iv) SKPS 1730/I Water level sensor with 1m cable. 0-350 mbar (for depths up to 

3.5m) accuracy ± 0.25%. Includes 3.5m vented cable, weatherproof box for 

vented cable and Data Hog connector  

2 @ £ 442.00 = £ 884.00 

 

Supplier: Skye Instruments Ltd 21, Ddole Enterprise Park, Llandrindod Wells, Powys LD1 6DF, 

UK 

Total Price: £3,156 

 

Other equipment purchases 

Type: Algiz-7 rugged computer, with extended life batteries and screen protector ς now fully 

trialled and in operation as a non-networked device for data collection only. 

Supplier: RCAuk Ltd, C/o Smith Engineering, Solway Industrial Estate, Maryport, Cumbria, 

CA15 8NF 

Price: £1986 

 

Potential future purchases 

GPS unit 

Mobile phone 

Thigh waders  

Servicing for Firmin Met station from Skye Instruments 

 

Meetings, conferences, workshops and site visits 
 

(i) Memorandum of Agreements between MFF and other organisations 

We have had both internal and external meetings (see below) to discuss memorandums of 

agreement between MFF and the following: 
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(i) Environment Agency (EA) 

(ii) University of Manchester (UoM) 

(iii) University of Durham  (UoD) 

 

These agreements are now close to completion: The MFF - EA agreement has been sent off 

to be signed by MFF head of law. The MFF - UoM agreements, including the PhD with 

Andrew Stimson, have been sent back to Manchester for them to sign.  Finally, the MFF ς 

UoD agreement is in draft form and will soon be finalised. 

 

Date: 2nd July 2012 

Subject: PhD research update on άImpact of restoration on fluvial carbon dynamics from 

catchment head water to reservoirέ (Andrew Stimson) 

Present: Andrew Stimson (PhD student), Tim Allott (UoM), Martin Evans (UoM), Ed Lawrence 

(UU), Kate Snow (UU), Phillip Weiss (NT), Jon Walker (MFF), Mike Pilkington (MFF) 

Location: University of Manchester 

 

Date: 2nd July 2012 

Subject: Memorandum of Agreement associated with the above PhD; clarification of 

LƴǘŜƭƭŜŎǘǳŀƭ tǊƻǇŜǊǘȅ wƛƎƘǘǎΧ 

Present: Tim Allott (UoM), Martin Evans (UoM), Jon Walker (MFF), Mike Pilkington (MFF) 

Location: University of Manchester 

 

Date: 25th January 2013 

Subject: The modelling aspect of the Making Space for Water monitoring contract between 

Moors for the Future and University of Manchester/University of Durham 

Present: Tim Allott (UoM), Martin Evans (UoM), Dave Milledge (UoD), in addition to Jon 

Walker and Mike Pilkington. 

Location: University of Manchester 

 

(ii) Related projects 

There has been considerable contact with our sister project at Holnicote, on Exmoor, which 

also has as its main aim the reduction of flood risk. We have also had contact with the Mires 

on the Moors projects on Dartmoor and Exmoor all of which share the common goal of 

restoration of damaged parts of the moor, although to a far different extent than that of the 

Peak district. One of the striking differences between the MSW project and those mentioned 

above was the scale of the investigation. Within the MSW project, restoration is confined to 

plateau and headwater reaches of streams and rivers, while the Holnicote and Pickering 

ǇǊƻƧŜŎǘǎ ƛƴŎƭǳŘŜ ŘƻǿƴǎǘǊŜŀƳ ƛƴƛǘƛŀǘƛǾŜǎ ǘƻ ŦǳǊǘƘŜǊ άǎƭƻǿ ǘƘŜ ŦƭƻǿέΦ    !ǘ ǘƘŜ IƻƭƴƛŎƻǘŜ 

meeting on Exmoor, all three sister projects, including MSW2, presented the backgrounds to 

the projects along with the main aims and the experimental design. For MSW2 this included 

the hydrological investigation being led by the University of Manchester. Mention was also 

made of the forthcoming modelling trials. Although the assessment of ecosystem services 

was a stated ambition of the meeting, this was mainly confined to a mention of the overall 

structure of the links between buyers and sellers of services.  
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Similarly, the meeting to discuss the Payment for Ecosystem Services scheme at Parke House 

in November 2лмнΣ ŦƻŎǳǎǎŜŘ ƻƴ άƘƛƎƘŜǊ ƭŜǾŜƭέ ƛǎǎǳŜǎ ǿƘƛŎƘ ŎƻƴŎŜǊƴŜŘ ǘƘŜ ǊŜƭŀǘƛƻƴ ōŜǘǿŜŜƴ 

different stakeholders with various interests, particularly the link between those potentially 

selling and those potentially buying the services. The more immediate concerns of this 

present project are the ways in which an improvement of service can be measured or 

assessed, i.e. by expert opinion or by varying degrees of empirical evidence. 

 

Date: 17th and 18th October 2012 

Subject: Flood management workshop for each of the three Defra multi-objective Flood 

Management Demonstration Projects ς opportunity for each of the projects to present 

progress and challenges with a final session for the open discussion of themes and topics of 

mutual interest to the three schemes and the implications for environmental policy and 

national initiatives for flood risk management.    

Present: Jon Walker and Mike Pilkington (from MFF) 

Location: Holnicote Estate, Somerset 

 

Date: 12th ς 14th November 2012 

Subject: Site visits to Dartmoor and Exmoor Mires on the Moor projects and an indoor 

ǿƻǊƪǎƘƻǇ ǎŜǎǎƛƻƴ ƻƴ Ƙƻǿ ǇŜŀǘƭŀƴŘ ǊŜǎǘƻǊŀǘƛƻƴ ǿƻǊƪǎ ƳƛƎƘǘ ōŜ ŦǳƴŘŜŘ ǘƘǊƻǳƎƘ άtŀȅƳŜƴǘ 

ŦƻǊ 9ŎƻǎȅǎǘŜƳ {ŜǊǾƛŎŜǎέ ǎŎƘŜƳŜǎΦ 

Present: Cath Wynn, Phil Stratton, Mike Pilkington 

Location: Dartmoor, Exmoor and Park House. 

 

(iii) Ecosystem Services Assessment (ESA)  

Meetings between various restoration projects to discuss ESAs have confined themselves to 

higher level issues of the ESAs, mainly concerned with economic structures and the buying 

and selling of services. The concern within the MSW2 project and its requirement for 

providing an assessment of ecosystem services is firstly the physical valuation of the 

improvement in services due to restoration and secondly the monetary valuation of those 

improvements. Indeed, the specific aim of the MSW project is the assessment of the 

ǇƻǘŜƴǘƛŀƭ ƛƳǇǊƻǾŜƳŜƴǘ όƻǊ άǊŜŘǳŎǘƛƻƴέύ ƛƴ ŘƻǿƴǎǘǊŜŀƳ ŦƭƻƻŘ Ǌƛǎƪ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǊŜ-

vegetation and gully blocking of heavily eroded blanket bog habitats. To this end, a meeting 

with Dr Jim Rouquette (Environment Agency and University of Sheffield) was arranged to 

find a suitable framework for this assessment and this is summarised in the pertinent section 

of this report. Dr Karl Evans also attended this meeting to provide input on the effect of 

restoration on cultural services (this input stems from a project, partially funded by MFF and 

involving a PhD student,  

 

Date: 9th May 2012 

Subject: Reducing the cost of the Water Framework Directive through payments for Water 

Servicesέ organised by water@leeds  

Present: Mike Pilkington (from MFF), plus wide range of interested organisations,  

Location: Leeds 
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Date: 7th March 2013 

Subject: Meeting to discuss (i) Framework for Ecosystem Services Assessment (Jim 

Rouquette and (ii) cultural ecosystem services on Kinder with Karl Evans/Debbie Coldwell 

Present: Jim Rouquette, Karl Evans, Mike Pilkington and Debbie Coldwell 

Location: University of Sheffield 

 

(iv) Conferences and Seminars 

Over the course of the year, we attended an IUCN/BES conference reporting on the many 

international projects involved with restoration of peatlands throughout Europe and the 

world (Bangor, June 2012) in addition to a more focussed seminar in the University of 

9ȄŜǘŜǊΣ ŎƻƴŎŜǊƴƛƴƎ ǊŜǎŜŀǊŎƘ ŀƴŘ ƳƻƴƛǘƻǊƛƴƎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ άaƛǊŜǎ ƻƴ ǘƘŜ aƻƻǊǎ 

projects on Dartmoor and Exmoor. 

A site visit with pre-planned short research talks was attended by Paul Lockhart of the 

Environment agency and Ed Lawrence of United Utilities in addition to members of the 

restoration and research teams. This was found to be a successful format for presenting MFF 

works and monitoring programmes to visitors. 

Finally, we hosted our own launch event for MSW2 at the University of Manchester, which 

involved presentations on the background to the project, the conservation status of the 

habitat, the restoration phases completed, related MFF projects, and a report by the 

academic consultants from university of Manchester.  

 

Date: 26th ς 28th June 2012 

Subject: Wƻƛƴǘ .9{ ŀƴŘ L¦/b ¦Y tŜŀǘƭŀƴŘ tǊƻƎǊŀƳƳŜ {ȅƳǇƻǎƛǳƳ нлмм άInvesting in 

Peatlands - 5ŜƳƻƴǎǘǊŀǘƛƴƎ {ǳŎŎŜǎǎέ 

Present: Rachael Maskill (MFF) presented information on all MFF monitoring activities across 

the South Pennines, including the Making Space for Water project on Kinder Scout. Dr. Tim 

Allott (University of Manchester) also presented a talk on the most recent hydrological data 

arising out of the Making Space for Water project. Also present from MFF: Cath Wynn, 

Louise Turner Jon Walker, Mike Pilkington, Brendon Wittram, and Rob Twiggs. 

Location: University of Bangor 

 

Date: 20th July 2012 

{ǳōƧŜŎǘΥ ά²ŀƭƪ ŀƴŘ ǘŀƭƪǎέ ς walking a route beside key restoration/monitoring features with 

brief stops for prepared talks by team members 

Present: Paul Lockhart (Environment Agency), Ed Lawrance (United Utilities) and MFF staff 

(Tia Crouch, Chris Dean, Rachael Maskill, Mike Pilkington, Sarah Proctor, Phil Stratton, Rob 

Twiggs, Jon Walker and Brendon Wittram) 

Location: Start at Snake Inn, up Fairbrook, visit Firmin and Olaf meteorological/hydrological 

stations, back along north edge path and down by Fairbrook Naze. 

 

Date: 7th September 2012 

Subject: Launch event for Phase 2 of the Making Space for Water project. A series of 4 talks 

before coffee and four after coffee from key speakers all with some association with the 

project (Mark Haslam and David Turnbull (Environment Agency), Matt Buckler and Jon 

Walker (Moors for the Future), Richard Pollitt (Natural England), Peter Worrall (Penny 
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Anderson Associates Ltd.), Tim Allott, Martin Evans and David Milledge (University of 

Manchester/Durham). Closing speeches from Ruth Ashton-Ward (Defra) and Jodie 

Whitehead (Severn Trent Water) 

Present: Representatives from the University of Manchester, Royal Society for the 

Protection of Birds, National Trust, United Utilities, South West Water, Yorkshire 

Water, Severn Trent Water, Natural England and Penny Anderson Associates 

Location: University of Manchester 

 

Date: 30th January 2013 

Subject: research and monitoring seminar concerning the Dartmoor mires project 

Present: Mike Pilkington (MFF) 

Location: University of Exeter 

 

Data collection  

 
Data collection 

Routine fortnightly collections of hydrological data (rainfall, run-off and discharge) are made 

at the five mini-catchments; Firmin, Olaf, Nogson, Penguins and Joseph Patch. Current issues 

include (i) replacement of data lƻƎƎŜǊ ό{ƪȅŜ ά5ŀǘŀIƻƎέ нύ ŀƴŘ ǇǊŜǎǎǳǊŜ ǎŜƴǎƻǊ ŀǘ WƻǎŜǇƘ 

Patch, (ii) replacement of pressure sensor (Skye water level sensor) at Olaf. 
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Milestone 2 

Monitoring and Evaluation Activities 
 

Summary 

A report on the latest results o f the hydrological monitoring revealed the eroded 

catchments have significantly shorter hydrograph lag times than those of the intact 

reference catchment. Those from the late-stage re-vegetated reference catchment indicate 

hydrograph characteristics intermediate between those of the eroded and intact catchments 

with lag times significantly longer than those observed at the eroded sites, but these latter 

data require further substantiation.  

The modelling exercise has been discussed and there is now an agreed structure and a 

temporal framework for the achievement of targets within the task. This exercise should 

provide an indication of the potential impact of restoration on discharge, including an 

assessment of potential downstream flood risk. The deliverable should be a detailed report, 

preferably in the form of a publishable manuscript and structured appropriately. 

 

Scientific analysis and reporting  
Full report in Annex 2a 

 

Summary of main findings to date 

 

1. ¢ƘŜ ŜǊƻŘŜŘ ŎŀǘŎƘƳŜƴǘǎ ǇǊƻŘǳŎŜ ŜȄǘǊŜƳŜƭȅ ΨŦƭŀǎƘȅΩ ǎǘƻǊƳ-flow, with significantly shorter 

hydrograph lag times than observed at the intact reference catchment. Storm 

hydrographs from the intact catchment are more attenuated with lower peak discharges 

relative to total storm-flow (Fig. 4).  

2. The storm dataset available from the late-stage re-vegetated reference catchment is 

more restricted, but indicates hydrograph characteristics intermediate between those of 

the eroded and intact catchments with lag times significantly longer than those 

observed at the eroded sites (not shown).  

3. These preliminary results are consistent with the hypothesis that peat erosion 

significantly decreases storm flow lag times and increases storm flow peaks in these 

peatland systems. The hydrograph data currently available for the re-vegetated 

reference catchment are consistent with an attenuation effect of re-vegetation on 

storm-flow runoff. However, this effect requires confirmation given the restricted 

number of storm hydrographs currently available from the re-vegetated catchment.  
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Fig. 4. Hydrographs from four of the study catchments for a storm event on 4 November 

2010. F, N and O represent bare eroded sites (N and O recently restored), while P represents 

an intact reference site 

Work under the remainder of the project will: (i) use additional data to confirm these effects 

and more fully evaluate the differences processes of runoff generation in the study 

catchments; (ii) more fully evaluate the impact of peat restoration (re-vegetation and gully 

ōƭƻŎƪƛƴƎύ ƻƴ ǎǘƻǊƳ Ŧƭƻǿ ōŜƘŀǾƛƻǳǊ ǘƘǊƻǳƎƘ ǘƘŜ ΨōŜŦƻǊŜ-after-control-ƛƳǇŀŎǘΩ 

component of the project; (iii) evaluate the implications for downstream flood risk 

mitigation through a larger scale catchment modelling exercise.  

Modelling the impact of blanket bog restoration on discharge 
Full draft proposal in Annex 2b 

A meeting was held on the 25th January 2013 to discuss the modelling aspect of the Making 

Space for Water monitoring contract between Moors for the Future and University of 

Manchester. In this regard the University of Manchester have sub-contracted David Milledge 

from the University of Durham and present at the meeting were Tim Allott (UoM), Martin 

Evans (UoM), Dave Milledge (UoD) and both Jon Walker and Mike Pilkington from MFF.  

At this meeting we discussed structure and a temporal framework for the achievement of 

targets within the task, in addition to the installation of a wider catchment gauging station 

on the Ashop River.  

It was agreed that the modelling study should provide an indication of the potential impact 

of restoration (with treatment of the separate effects of gully blocking and re-vegetation) on 

discharge, including an assessment of potential downstream flood risk.  

The model should be appropriate for upland blanket bogs undergoing restoration at the 

catchment source and where reduction in downstream flood risk is a partial component 

within an overall aim of improving multiple ecosystem service provisioning.  
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The project will provide a discussion on the choice of the model to be used as a basis for 

adaptation to this restoration scenario; this will include a brief rationale for the omission of 

models currently being adapted for use by sister projects in Holnicote and Pickering.  

The deliverable should be a detailed report, preferably in the form of a publishable 

manuscript and structured appropriately. 

The proposed structure for the modelling study is as follows: 

 

February ς July 2013  

Existing model application and testing at 5 study sub-catchments (Old (Joseph Patch); Intact 

(Penguins); Eroded (Firmin); Re-vegetated (Olaf); Re-vegetated and blocked (Nogson).  

 

January-April 2014  

Model modification and iterative testing at study sub-catchments.  

 

May-June 2014 

Modified model application to Upper Ashup catchment and scenario exploration  

 

June-September 2014 

Final Report writing [June-September 2014 RA & DGM] 
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Milestone 3 

Reporting requirements 
 

Summary 

Reporting requirements are broken down into quarterly progress reports (April to June, July 

to September, October to December and an annual progress report covering the full period. 

This annual report incorporates the information provided in the previous quarterly progress 

reports. 

 
Reports have been preparation as follows: 
 
First Quarterly Progress Report (April - June 2012) 
 
Second Quarterly Progress Report (July - September 2012) 
 
Third Quarterly Progress Report (October - December 2012) 
 

 

 

 

 

Reports are submitted to:  

 

DEFRA  

(Ruth Ashton-Ward, ruth.ashton-ward@defra.gsi.gov.uk) 

 

Environment Agency  

(James Freeborough, james.freeborough@environment-agency.gov.uk) 

 

National Trust  

(Jon Stewart, jon.stewart@nationaltrust.org.uk) 

 

 

mailto:francesca.montgomery@defra.gsi.gov.uk
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Milestone 4 
Ecosystem Service Assessment  
 

A framework for an ecosystem serviceǎ ŀǎǎŜǎǎƳŜƴǘ ŦƻǊ ǘƘŜ άaŀƪƛƴƎ 
{ǇŀŎŜ ŦƻǊ ²ŀǘŜǊέ ǇǊƻƧŜŎǘ  
 
Lead partner: Develop / adopt an appropriate ecosystem service assessment framework to 
assess the multiple benefits of the moorland restoration work not evidenced empirically 
through the monitoring programme. Let and manage a contract with an appropriate 
person / institution to help produce a final ecosystem service report. 

Summary 

¢ƘŜ ŎƻƴŎŜǇǘ ƻŦ ά9ŎƻǎȅǎǘŜƳ ǎŜǊǾƛŎŜǎέ ƛƴŎƭǳŘŜǎ ǘƘŜ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ ŀƴŘ ƳƻƴŜǘƛǎŀǘƛƻƴ ƻŦ ǘƘƻǎŜ 
environmental processes that are beneficial for human society in a long-term, holistic and 
sustainable way. While the broad concept of ecosystem services is now widely recognised, 
the practical aspects of assessing marginal change in response to management options and 
monetary valuation of those changes remains unclear. 

A compilation of ecosystem services associated with the blanket bog of the project study 
area is an important initial step in the assessment. One of the most important ecosystem 
services associated with peatlands generally is the regulatory role they play in climate 
change, and this is contingent on their ability to sequester and build up a vast store of 
carbon. However, current and historic damage to blanket bogs associated with both 
management and atmospheric pollution, and also including the damage associated with 
climate change itself, has led to extensive denudation of vegetation, particularly of the peat-
forming Sphagnum moss. The resultant formation of bare peat patches with subsequent 
drying and erosion of peat and the formation of deep gullies have developed with an 
unprecedented severity amongst the blanket bogs of the study area and throughout the 
Peak District National Park and South Pennines in general. Therefore, in the unique situation 
of the study area, and coupled with a unique proximity to areas of dense population, 
concerns about climate change are to some extent eclipsed by the raised threat to a wider 
suite of services concerned with the quality of stream and drinking water, the regulation of 
flood risk, and the maintenance of biodiversity as well as cultural and aesthetic aspects. 
Restoration activities in these blanket bogs, initially motivated by loss of legally protected 
habitat, and in-keeping with the growing realisation of the need for conserving carbon 
stores, are now more often defined with multiple benefit objectives. 
The aim of this task is to adopt a framework for the assessment of the multiple benefits, or 
ecosystem services, associated with moorland restoration work on heavily damaged blanket 
bog habitats such as those found within the project area on Kinder Scout.  
The chosen framework for adoption/development is the Environment Agency document 
ό5ǊŀŦǘ ŦƻǊƳύ ŜƴǘƛǘƭŜŘ άwŜŀƭƛǎƛƴƎ ǘƘŜ ±ŀƭǳŜ ƻŦ bŀǘǳǊŜ ς Framework guidance for the EA on 
ecosystem serǾƛŎŜǎ ŀǎǎŜǎǎƳŜƴǘέΦ  
This framework provides a series of steps to follow in the framing of an ecosystem services 
ŀǎǎŜǎǎƳŜƴǘ όά9{!έύ ǊŀƴƎƛƴƎ ŦǊƻƳ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ ƻŦ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŀƛƳǎΣ ŘŜŦƛƴƛǘƛƻƴ ƻŦ ǘƘŜ 
study area, compilation of a list of stakeholders, identification of a full list of potential 
ecosystem services to be considered for the assessment, right through to valuation of the 
ƛƴŘƛǾƛŘǳŀƭ ǎŜǊǾƛŎŜǎΦ IƻǿŜǾŜǊΣ ǘƘŜǎŜ ǎǘŜǇǎ Ŏŀƴ ōŜ ǳƴŘŜǊǘŀƪŜƴ ŀǘ ŀ ǾŀǊƛŜǘȅ ƻŦ ƭŜǾŜƭǎ ƻǊ άǘƛŜǊǎέΣ 
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involving at its most basic level, a purely qualitative assessment, albeit discussed and agreed 
in the company of expert(s) and stakeholders.  
This most basic qualitative assessment of ecosystem services may be carried out in the 
absence of underpinning empirical evidence. The Making Space for Water project is 
described as a multiple objective project, so that although the primary aim is to provide 
empirical evidence for the effect of blanket bog restoration on flood risk as an ecosystem 
service, the inclusion of an assessment of the impact of restoration on multiple services is 
both feasible and merited.  
 

Introduction  
 
Ecosystem services  
¢ƘŜ ŎƻƴŎŜǇǘ ƻŦ άŜŎƻǎȅǎǘŜƳ ǎŜǊǾƛŎŜǎέ ƛǎ ƴƻǿ ǿƛŘŜƭȅ ǊŜŎƻƎƴƛǎŜŘ ŀǎ ŀ ǎȅƴƻƴȅƳ ŦƻǊ ǘƘŜ 
identification and monetisation of those environmental processes that are beneficial for 
human society in a long-term, holistic and sustainable way. However, there is still 
considerable debate around the practical application and economic valuation of the 
concept; in particular, the bridge between the interpretation of scientific impact studies and 
their subsequent conversion to an estimate of economic valuation. The establishment of 
dependable and accurate relationships between the intensity of anthropogenic pressures 
and their impact on ecosystem services within specific ecosystems is essential for 
constructing robust and transparent valuations of ecosystem services. Ecosystem service 
assessments and their valuations should be based on strong scientific understanding of 
environmental processes within the specific ecosystem and also should be sensitive to the 
impact of different management interventions. 
 
Blanket bogs and Ecosystem services  
Over millennia, the growth of Sphagnum mosses in peatland habitats throughout the world 
have drawn CO2 from the atmosphere and stored it in the form of peat. Peat is composed of 
over 50% carbon ς unusually high due to the poor decomposition rates of Sphagnum mosses 
in these acidic, wet and cool environments.  
¢ƘŜ ǿƻǊƭŘΩǎ ǇŜŀǘ ōƻƎǎ ǎǘƻǊŜ ŀōƻǳǘ прр ƎƛƎŀǘƻƴƴŜǎ ƻŦ ŎŀǊōƻƴ ŘŜǎǇƛǘŜ ƻŎŎǳǇȅƛƴƎ only 3% of 
the land surface (Yu et al., 2010). Blanket bogs are a particular type of peatland occurring in 
areas of high rainfall, cool temperatures and undulating topography (Lindsey, 2010). This 
particular set of circumstances allows them to develop in temperate maritime locations and 
also in upland environments even in tropical locations such as Uganda. In the UK, peatlands 
hold the largest single store of carbon, about 2.3 gigatonnes, more than the total amount 
stored in all of the UK woodlands (0.092 gigatonnes) and those in France combined. In the 
UK, blanket bogs are the most common type of peatland, making up 90% of the total 
peatland area and 9% of the total land surface (JNCC 2011). Functioning blanket bog systems 
contribute to climate regulation tƘǊƻǳƎƘ ǎŜǉǳŜǎǘǊŀǘƛƻƴ ƻŦ ŎŀǊōƻƴ ŘƛƻȄƛŘŜΦ ¢ƘŜ ¦YΩǎ ǳǇƭŀƴŘ 
areas of blanket bogs are also important sources of drinking water, especially in the Peak 
District and South Pennines due to the unique proximity between them and high population 
areas (Holden et al., 2007). Here also blanket bogs contribute to the amount of run-off and 
thus flood risk.  
The structure and functioning of blanket bogs of the UK and many parts of the world have 
been damaged. In the Peak District and South Pennines these systems are widely recognised 
to be in a state of unparalleled degradation and this is due to a unique spatial correlation 
between these bogs and areas of high population density; a situation not found elsewhere in 
the UK (Fig. 1).  
Following the rise of coal powered industries in conurbations surrounding the Peak District 
and the ensuing deposition of acidic and sulphurous pollution, the Sphagnum mosses have 
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largely disappeared.  Although chemical conditions in vegetated habitats are now 
increasingly considered to favour a return of mosses, exposed areas of bare peat are both 
physically unstable and chemically unsuitable, releasing a net loss of carbon back to the 
atmosphere and exacerbating the climate change driven mainly by the release of carbon 
from the burning of fossil fuels.  
Damage caused by atmospheric deposition of acid, heavy metals and nutrients such as 
sulphur and nitrogen, is difficult to quantify in relation to that caused by changes in land 
management practices. Thus the effects of draining, over burning, over grazing and the 
concomitant conversion from blanket bog to commercial forests and heather moorland and 
from heather moorland to acidic grassland, more suitable for grouse shooting and sheep 
grazing respectively, are often considered more important as causative factors.  
While many of these land management changes were put in place to increase the benefit 
from specific ecosystem services such as provision of livestock, game and timber production, 
there has been a net loss of regulating services such as climate, water quality and flood risk, 
in addition the loss of biodiversity and other less tangible cultural services (Bonn et al 2010) 
Whatever their relative importance, the damaging effects of land management changes and 
atmospheric pollution are now being addressed through extensive restoration practices. The 
primary aim of these restoration practices was to increase biodiversity as part of UK and 
European legislation associated with SSSIs and other protected areas but increasingly 
restoration is undergone with multiple benefits in mind, while maintaining economic 
activity.  

 
 
Fig. 1. Distribution of Blanket bogs and population density in the UK (taken from Evans et 

al, in prep) 

 
The spatial distribution of blanket bog habitat in the UK (Fig. 1) is generally in marked 
contrast to areas of high population density, with one notable exception; the Peak District 
and South Pennine area of Nothern England have areas of blanket bogs and heavily 
populated industiral areas in close proximity to each other.  
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As Evans et al (in press) reveal, maps showing the distribution of anthropogenic pressures 
known to cause damage to blanket bog habitat such as atmospheric pollutant deposition of 
S and N, drainage and managed burning, also show that there is a strong spatial association 
of these pressures with the blanket bogs and grouse moors of Northern England.  These 
multiple pressures have caused severe damage, both historicaly and currently, resutling in 
loss of biodiversity, erosion, increased overland flow velocity and both fluvial and gaseous 
losses of C. While the greatest areas of blanket bog occur in Northern Scotland and services 
such as climate regulation are of more critical importance in these extensive but remote 
areas of bog, services provided by the blanket bogs of Nothern England, such as drinking 
water provision, flood risk reduction and recreation, to local, highly populated areas have 
higher potential value per unit area and the gratest potential for an enhancement of value 
to be achieved though their restoration. 
 
Restoration and ecosystem service assessments 
Restoration of severely damaged blanket bog habitats such as those of the study area 
typically involves a stabilisation phase involving a cover of heather brash and a re vegetation 
phase using grass species which are temporarily maintained with treatments of fertilizer and 
lime, in the expectation that more robust upland species will gradually colonise. Other 
phases of restoration include plug planting with native species of moorlands and blanket 
bogs, blocking of the often extensive and anastomosing gully systems and lastly a treatment 
with Sphagnum propagules. These phases are typically completed over several years and 
then require several more years to develop to their full potential.  The duration of this 
development and the dearth of studies investigating ecological processes linked to services 
on partly or even fully restored blanket bogs remains a serious limitation to the outcome of 
an assessment of this kind, particularly where quantitative evidence is required for more in-
depth analysis. 

 
Scope of the framework 
This is a summary of a framework for the assessment of ecosystem services from the Making 
Space for Water project area on Kinder Scout could best be made. 
This framework sets out how, at its most basic level, a qualitative assessment can be made 
to provide a valuation of the marginal improvement of baseline condition due to the 
restoration measures employed. 
However, the framework also provides the means of assessing changes to the baseline 
condition of services in a more quantitative analysis. These higher level assessments can be 
supported by empirical evidence for the impact of restoration on multiple ecosystem 
services. The primary service associated with the present project is the regulation of flood 
risk, while other regulating services associated with the restoration of blanket bog systems 
include climate (C exchange), water quality (fluxes of DOC, POC and heavy metals, but also 
included is the provisioning of biodiversity and its cultural appreciation, amongst others. As 
far as possible, direct empirical evidence from blanket bog systems of the Peak district and 
South Pennines will be used, but these will be supported by evidence from further afield.  
At the basic qualitative level, the framework calls for evidence from a relatively high number 
of major recent studies of ecosystem services on blanket bog habitat and the effect of 
restoration on these services. These recent studies will involve a number of different 
approaches (modelling, mapping and data compilations from previous studies) and scales 
(UK wide as well as different discrete sites both in UK and Europe). The most pertinent of 
these, in terms of both scale and location, is a mapping exercise of the ecosystem services of 
three peat bog areas in the UK (Bonn et al., 2010) and includes the relatively degraded 
blanket bogs and moorlands of the Peak District.  Another study (Evans et al., in prep) seeks 
to use a more mechanistic approach and provide a more scientifically sound relationship 
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between drivers (or pressures, such as burning, drainage (water level), pollutant deposition) 
and ecosystem services (or responses, such as GHG fluxes, DOC and POC leaching and 
overland flow velocity). The study by Couwenberg et al (2011) incorporates the use of 
vegetation as a proxy for CO2 emissions but which is also dependent for verification on data 
compiled form a wide variety of other sources, in addition to water table data.  
It is arguable that any predictions arising from an assessment of blanket bogs generally or 
even for the Peak District itself might lack sufficient resolution to provide an assessment of 
ecosystem services for Kinder Scout ς a smaller constituent area characterised by extensive 
areas of bare peat, extreme erosion, and dense network of anastomosing gullies. While 
there may be a case for considering smaller areas of highly damaged bogs as isolated, 
extreme cases, the overall outcome is likely to involve a consideration of the percentage 
area of severe damage coupled with empirical evidence of processes within the damaged 
area. 
 
Categories of ecosystem services within the framework 
Ecosystems provide a wide range of benefits or services that collectively underpin normal 
human functioning and survival. These services have been categorised (MEA, 2005; NEA, 
2011; EA 2013) as those which are: (i) Provisioning (freshwater, food, fibre, genetic 
resources, biochemicals, ornamental resources, energy harvesting); (ii) Regulatory (air 
quality, climate, hydrology (purification of water, hazard regulation (floods, droughts, 
storms)), natural pests, disease, erosion, pollination/seed dispersal, noise and light 
regulation); (iii) Cultural (cultural heritage, recreation and tourism, aesthetic, 
spiritual/ethical/religious, inspirational (folklore, art etc), social/community, 
intellectual/scientific) and (iv) Supporting (soil formation, primary production, nutrient 
cycling, water cycling, photosynthesis, habitat provision) 
For example, the proper structure and functioning of a blanket bog ecosystem influences a 
number of services including the following: Hydrology (the frequency and intensity of floods 
and droughts and also the purity of surface and ground water); Climate (carbon 
sequestration in peat, emissions of CO2 and CH4), erosion) as well as Cultural heritage, 
recreation and tourism in addition to other inspirational/community and 
intellectual/scientific pursuits. A fuller description of services and their categorisation is to 
be found in Annex 3 of EA (2013).  
 
Natural value  
Frequently in the past, the focus has been on improving only one or a few of these services, 
rendering a decrease in the net value of all possible services to human society, as well as 
endangering the ecosystem. This is because of the interconnectedness in the way any 
ecosystem functions in regards to its multiple services when in a maximally healthy state.  By 
taking into account the full value of all the wide diversity of potential services, more 
informed decisions can be made which maximise benefits to a broader spectrum of society. 
Natural value is necessarily a human-centred value, and although often converted to 
economic or monetary value, some standard measure of their worth or extent is necessary 
for land management decision making and for communication. In short, the assessment of 
ecosystem services and an assignment of their monetary value have as their main aim the 
provision of insights and evidence to help decision making and to complement other 
assessments of environmental social and economic changes associated with interventions.  
 

The assessment of Ecosystem Services Assessments within the adopted 
framework 
The assessment of ecosystem services is a necessarily structured and systematic approach 
for the identification and valuation of the full range of multiple services which may be 
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affected by various interventions. The emphasis on the full range of services ensures that 
past approaches in focussing on only a few services is not repeated, often to the detriment 
of the ecosystem as a whole. As stated above it is mainly done to help decision making, and 
in general to: Quantify and communicate the impacts of past and present land management 
decisions; Provide information for potential future land management decisions; 
Complement impact assessment reports; Communicate with local communities. 
The Environment Agency framework guidance to ecosystem service assessment is 
summarised by a series of analytical steps with different tiers for increasing depth of analysis 
(Fig. 2). Within each tier the series of identical steps involve the identification of services in 
the study area, quantifying and valuing these services, as well as the marginal improvement 
in these quantities and values as a result of the interventions.  
 
The EA framework emphasises the importance of involving stakeholders throughout the 
process. The report asserts that the systematic, iterative and transparent nature of the 
process provides a basis for obtaining the legitimacy for any consequential decisions 
arising out of the assessment and a permission to act from key stakeholders. 

 
The Environment Agency framework for Ecosystem Services Assessments 

 
Fig. 2. Processes involved in a generic ecosystem services assessment (reproduced from 
Environment Agency (2013)


