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1. Introduction to the Workshop 

Introduction 

This report provides a record of the Ecosystem Services Workshop: Developing indicators for 
monitoring regulating ecosystem services in the Nature Improvement Areas (NIAs).  The workshop 
was held on Monday 9th December 2013 at the Friends Meeting House in London. 

The workshop was organised on behalf of Defra and Natural England by the NERC BESS Directorate 
at the University of York, in collaboration with the Monitoring and Evaluation (M&E) of NIAs Phase 2 
project contractors1.  Further information on the M&E of NIAs can be found on the Natural England 
website2.  This workshop followed an earlier BESS hosted workshop in July 2012 which debated with 
the NIAs the role of indicators and monitoring for ecosystem services and options within the context 
of the NIA M&E programme.   

Workshop context and purpose 

The NIAs have reported on the Ecosystem Service (ES) indicators within their Year 1 monitoring with 
varying degrees of success, completeness and with more or less confidence in their baselines.  The 
protocols for data, calculation and update of the ES indicators have not always been well understood 
and the proposed protocols have not always been adopted by NIAs; and for two indicators the 
protocols were not finalised within Phase 1 of the M&E project, with the intention they would be 
developed during Phase 2.  This provides potential lessons for how the ES indicators may work in 
practice, scope for developing the ES indicators and an opportunity to consolidate advice for the 
future use of the protocols. 

One of the BESS programme objectives is the monitoring and evaluation of ecosystem services; the 
workshop therefore provided the opportunity to discuss the ES measures and to learn from the 
emerging research stemming from the BESS projects.  It included a focus on the development of the 
two NIA ecosystem services indicator protocols that specifically required further development, 
namely those on: 

• Contribution to carbon storage and sequestration; and 

• Contribution to water quality. 

The purpose of the workshop was to provide an opportunity for representatives of the NIAs to 
reflect on and discuss their experiences of using the ecosystem services indicator protocols, in terms 
of methods and data used and also challenges of implementation.  

The workshop also provided an opportunity for NIAs to discuss with specialists in these fields in 
order to learn about the latest developments in terms of data, projects and tools used to measure 
these indicators.  The ultimate aim being to assist the M&E Phase 2 project contractors in improving 
the specific protocols discussed and therefore the practical application of ES monitoring and 
evaluation. 

Key questions for the day were: 

• How have the protocols for ES indicators been used to date by the NIA, and what has 
worked well and what have been the challenges? 

• Do the existing approaches fulfil the needs to monitor regulating services and likely 
changes arising from NIA actions? 

                                                                 
1
 Collingwood Environmental Planning (CEP) and GeoData Institute (GDI) 

2
 http://www.naturalengland.org.uk/ourwork/conservation/biodiversity/funding/nia/monitoringandevaluation.aspx  

http://www.naturalengland.org.uk/ourwork/conservation/biodiversity/funding/nia/monitoringandevaluation.aspx
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• What can we learn from the research experience of BESS – what methods are available for 
the measurement of regulating services and what make good indicators? 

• How can the relevance of the two example indicators of contribution to water and carbon 
storage and sequestration be improved (e.g. different indicator approaches / tools / 
facilitated calculation / support)? 

• How can we develop practical guidance and protocols for the NIAs for use within Year 2 
reporting? 

• What are the limitations / gaps that need to be addressed for practical application to 
deliver these indicators (resources, skills, RTD/tools, data)? 

Workshop objectives 

The specific objectives of the workshop were: 

1. To provide an opportunity for the NIA representatives to discuss their use of the 
Ecosystem Service indicators from experience gathered in Year 1 reporting. 

2. To provide an opportunity to learn from the emerging practices from academic studies 
under the BESS programme, and related projects. 

3. To share learning on the potential approaches to dealing with those indicator protocols 
requiring further development, in particular contribution to water quality and carbon 
storage and carbon sequestration.  

4. To explore and develop a consensus on how the NIAs (and in the longer term others) may 
in practice report on regulating ecosystem service indicators (in particular contribution to 
water quality and carbon storage and carbon sequestration) through robust protocols 
and options for tools and support requirements.  

5. To provide a networking opportunity for representatives of the NIAs and BESS 
programme. 

Participants 

The workshop was intended for those actively involved in the NIA partnerships and BESS researchers 
working in the field of ecosystem services in particular.  Workshop participants included: 

 Representatives from the NIAs involved in the monitoring and evaluation of ecosystems 
services (representatives from five NIAs were present on the day). 

 Researchers from the BESS programme and other related projects who have specific 
expertise in the measurement of regulating services. 

 Representatives from Defra and Natural England involved in the NIA initiative, including 
members of the NIA M&E Phase 2 project Steering Group. 

 Representatives from the NIA M&E Phase 2 project team 

The workshop was facilitated by BESS management team and the M&E Phase 2 project contractor’s 
team, with input from Defra and Natural England.  A full list of participants is included in Appendix 1. 

Overview of the workshop programme 

Table 1 sets out the agenda for the workshop. 
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Table 1:  Workshop agenda 

Time Session Details  

10:30 Registration and coffee  

11.00  1. Welcome Brief high-level welcome and introduction to the day from Defra 
(Sarah Webster). 

11.05   2. Overview of the day 
/ objectives 

Objectives and anticipated outcomes.  Brief introduction to BESS 
programme/ past BESS NIA engagement / outline of day and 
workshop objectives (Dave Raffaelli). 

11.15 3. Background to NIA 
M&E and ES indicators 

Review of Year 1 use of Ecosystem Service indicators (Chris Hill, 
M&E team). (Plenary) 
Summary and Approach for the next sessions of the Workshop. 

11.40 4. Developing the 
carbon storage & 
sequestration indicator 

Facilitated discussion in two groups around 4 key questions: 

 What is the experience to date of the NIAs in measuring carbon 
storage and sequestration? 

 How can the relevance to the NIAs of the carbon indicator 
protocol be improved? 

 What options are available in terms of data / approaches / 
methods / etc.? 

 What are the challenges for practical application? 

13:00 LUNCH  

13.45  5. The way ahead for 
the carbon indicator 

Plenary discussion in the light of the above – what is the way 
forward with the ‘Contribution to carbon storage & sequestration’ 
indicator?  Including for example: 

 Consensus on key improvements needed 

 Pros and cons of options identified (re data / approaches / 
methods / etc.) 

 Preferred options that are practical and should be included in 
revised protocol 

14.15 6. Developing the water 
quality indicator 

Facilitated discussion in two groups around 4 key questions: 

 What is the experience to date of the NIAs in measuring water 
quality? 

 How can the relevance to the NIAs of the water quality 
indicator protocol be improved? 

 What options are available in terms of data / approaches / 
methods / etc.? 

 What are the challenges for practical application? 

15:25 TEA  

15:35  7. The way ahead for 
the water quality 
indicator  

Plenary discussion in the light of the above – what is the way 
forward with the ‘Contribution to water quality’ indicator?  
Including for example: 

 Consensus on key improvements needed 

 Pros and cons of options identified (re data / approaches / 
methods / etc.) 

 Preferred options that are practical and should be included in 
revised protocol 

15.50 8. Next Steps Review and proposed approach (Chris Hill, M&E team). 
Integration into new draft protocols / consultation / feedback to 
the Online Reporting Tools and support / communications with 
NIAs. 

15.55 9. Summation   

16:00 CLOSE  
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Structure of the workshop record 

Following this introductory section, this workshop record is divided into four main sections.  Section 
2 outlines the opening plenary sessions and discussion.  The two sections that follow (Sections 3 and 
4) reflect the discussion of the main part of the workshop which was divided into two main parts 
each comprising a short presentation and group work around the two indicators that the workshop 
focussed on: 

• Developing the carbon storage & sequestration indicator and the way ahead. 

• Developing the water quality indicator and the way ahead. 

The aim was of these sessions was to: understand the experience to date of the NIAs in measuring 
carbon storage and sequestration and water quality; to discuss how the relevance of the indicator 
protocols to the NIAs could be improved; to discuss the options in terms of data / approaches / 
methods / etc.; and to set out the challenges for practical application.  Feedback from the group 
discussions was provided through the plenary sessions that followed and collated common issues.  

In addition, at the start of the water quality session Professor Edward Maltby gave a short 
presentation with an example on the application of the ecosystems approach to the management of 
wetlands (see Section 4).   

The final section (Section 5) summarises the closing plenary discussion and next steps.  It also 
includes the feedback from the workshop participants (also see Appendix 4).  Other appendices 
include the: List of Participants (Appendix 1), presentations from two of the sessions (see 
Appendices 2 and 3) and some of the key hand-outs provided to the participants in advance of the 
workshop (Appendix 5). 

  



Ecosystem Services Workshop Record  January 2014 

Monitoring and Evaluation of NIAs  Collingwood Environmental Planning 
Phase 2 7 

2. Opening Plenary Sessions and Discussion 

The first three plenary sessions covered the following: 

1. Brief high-level welcome and introduction to the day from Defra. 

2. Overview and objectives of the day and an introduction to the BESS programme. 

3. Background to NIA M&E and ES indicators, including a review of Year 1 use of ES 
indicators. 

Following a brief welcome and introduction by Sarah Webster (Head of the UK Biodiversity Policy 
Unit, Defra), Dave Raffaelli ran through the arrangements for the day and providing an introduction 
to the BESS programme and past BESS NIA engagement. 

Chris Hill then presented on the NIA M&E and ES indicators, including: 

• The NIA M&E requirements and protocols  

• Use of indicators within Year 1  

• Typical actions contributing to carbon storage & sequestration and water quality carbon 
undertaken by the NIAs  

• NIA selection of ES indicators and use in Year 1 

• The reported approaches to the carbon and water indicators 

The accompanying slides are reproduced in Appendix 2. 

Summary of discussion 

Following Chris Hill’s presentation, the following points were raised in plenary discussion: 

• Some indicators require specialist knowledge to implement.  The risk is not being able to 
capture these indicators, as well as lack of consistency.  The indicators should allow local 
distinctiveness through core and local indicators. 

• The limited timeframe of the research project was noted, but within the time available 
(before the end of the funded NIA programme) the NIAs are required to do something. 

• The NIAs are expected to deliver public benefit from ecosystem services management.  

• The value of a modelling approach to generate information on the delivery of ecosystem 
services within the NIAs was discussed. It was felt that it was feasible and that there was 
no clear alternative, within the scope of the NIAs. Issues were raised around the 
robustness of any proxies used in the models and in particular how responsive to change; 
the models were – over the time span of the NIAs. It was agreed that these were issues to 
be discussed across the workshop. 

• The difference between ‘final’ (climate change) versus ‘intermediate’ services (carbon 
sequestration) was noted.  These are the trade-offs between different management 
options. 

• There is a distinction between delivery (practicability) versus a more holistic approach 
(climate change).  The latter may have been a step too far for NIAs and here there is a 
requirement for a light touch.  For example, is a modelling approach to water quality 
practicable?  Can we accept the proxies versus the change that is occurring?  
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• Is there agreement on what is success in terms of amount of carbon sequestration (x 
tonnes of C) or improvement to water quality (% nitrate out of the water).  What are the 
“success indicators?” 

• It was suggested that this issue of success should be tied to the business plans of the 
individual NIAs and their objectives + success / outcomes.  This also needs to exceed the 
natural variability of the system so that change (improvement) is actually identifiable 
beyond the natural trend.  It is a real challenge to demonstrate change (positive impact of 
interventions) within a three year programme. 

• One delegate stated that it was not clear what NIAs were aiming for in this regard.  
Furthermore, they questioned what lessons and data can be drawn from across the suite 
of NIAs and if modelling is used, it needs to be based on a standardised approach and data 
inputs. 

• Does Water framework Directive provide a tangible route?  Can we start to illustrate 
interventions having a tangible effect?  

• There was also discussion (continued later) about the “Counterfactual” – what would have 
happened within the area without the NIA programme?  It is difficult to gauge because of 
other activates which occur in the area and also outside, which are nothing to do with 
NIAs.  It is also “hard to find something like an NIA that isn’t one” to compare with.  

• An example of the difficulty of measuring success was put forward: one indicator is the 
trend in volunteering as a measure of success, but is this just part of a national trend of 
greater participation or attributable to the NIA actions?  

• Consistency and comparability of indicators was seen as important. 
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3. Carbon Sequestration and Storage Indicator  

Overview  

The sessions focussing on the carbon storage and carbon sequestration indicator considered how 
the indicator could be developed and then the way ahead with the indicator.  The discussion around 
these aspects was structured around the questions below. 

• Developing the carbon storage and sequestration indicator: 

o What is the experience to date of the NIAs in measuring carbon storage and 
sequestration? 

o How can the relevance to the NIAs of the carbon storage and sequestration protocol 
be improved? 

o What options are available in terms of data / approaches / methods / etc.? 

o What are the challenges for practical application? 

• The way ahead for the carbon storage and sequestration indicator: 

o What is the way forward with the ‘Contribution to carbon storage and 
sequestration’ indicator?   

o Including for example: 

 Consensus on key improvements needed. 

 Pros and cons of options identified (re data / approaches / methods / etc.). 

 Preferred options that are practical and should be included in revised 
protocol. 

Record of group discussions and plenary 

The following provides a record of the notes taken by the rapporteur during the group and plenary 
discussions3 focussing on carbon sequestration and carbon storage. 

Measuring by NIAs 

• The Meres and Mosses did not report on carbon storage and sequestration indicator at 
the end of year 1 but did have it as an indicator.  

• Nene Valley are seeking to build it independently using EcoServ-GIS tool (from Durham 
University) as a separate indicator.  This uses land cover and translates it into tonnes of 
carbon based on a formula - but this is in the near future, not yet. 

• Meres and Mosses use a GIS land cover mapping approach and based a lot of work on 
soils data. Lots of carbon holding land is damaged (but for a whole range of reasons) so 
will they will be looking to improve through interventions like re-wetting.  

• Humberhead Levels are using an area based proxy and measuring restoration. They 
recognise that this approach means it is not clear if activities are resulting in a net positive 
outcomes for carbon, or what the other costs and benefits of these activities are (for 
example relating to water quality). 

                                                                 
3
 Note that minor amendments have been made to the notes recorded to aid comprehension without changing the 

meaning of the comments recorded. 
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• Dark Peak are measuring the number of actions that are expected to improve this 
services, such as unblocking grips. This is a form of action-proxy. 

Challenges 

• Task for NIAs is to work out how far the NIAs themselves need to take the modelling.  Is 
simply capturing the amount of habitats enough for NIAs with others taking it further later 
through modelling? 

• There was a suggestion that it would be useful to have a central facility (or an expert NIA) 
to advise or undertake the modeling.  Not many NIAs have a dedicated Ecosystem Services 
person and others tend to engage with Universities to draw in the expertise they need.  So 
while they know it is important, they have no idea how to take it forward.  

• Challenging to understand the condition of the habitats and the impact this might have on 
their carbon sequestration. Countryside Survey has some relevant information but it is 
only a snapshot. Undertaking condition assessment requires expert input which is subject 
to interpretation (no clear message on relationship between condition and carbon 
storage). 

• It is also clear that the groups also experience turnover of staff and people relatively new 
in post arriving some way into the programme and are having to catch up.  

• Dearne Valley (DV) experience was also represented by one of the NIA members who also 
had experience there.  DV has a completely different approach – very urban and they 
looked much more at the C02 side and are doing tree planting in a major way in localised 
areas to address the issue.  

• The NIAs are very variable and have different focuses e.g. Devon more emphasis on the 
cultural and less on the carbon.  

• A spread of NIAs - some planting trees, other removing – both valid in their context but 
hard to evaluate the effectiveness of these ).  

• There were queries over the effectiveness of fora for NIAs exchanging views and best 
practice.  Huddle resources plus an online forum.  Huddle works well, but could hold more 
best practice events in addition. 

• Best practice network could have worked much better, but NIAs are unable to afford to 
attend all the events, so can maybe only go to a couple per year with competing demands 
on resources. 

• Simplistic measurement GIS alone needs to measure other things too, for example 
functions of habitats. 

• Nene Valley NIA uses a combination of OSMM, LCM2007 and local BAP habitat mapping to 
inform their proxies.  

• It was noted that there was the potential to use Earth observation (EO) data - LiDAR and 
survey of the SW by BGS.  Use detailed data for site level work and local knowledge to 
ground truth the classification. 

• Understanding the stocks of carbon as well as the flow (i.e. amount sequestered) was also 
felt to be important, albeit quite challenging. 

Relevance of protocol  

• Comparability of units (Tonnes carbon, C02). Why don’t we use tonnes of carbon per 
hectare as typically the approach is a spatial extent multiplied by an extrapolator or put 
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another way, a Habitat figure and a benefits transfer function (the multiplier).  If this 
approach were standardised it would allow comparison.  

• There was a discussion around whether we could get to a standardised approach that was 
practical for NIAs.  And concerns regarding habitat as a proxy. 

• It was commented that carbon sequestration is just one of a possible range of measures 
and a more holistic view would be better e.g. carbon sequestration, water, gas fluxes.  The 
focus on carbon is missing other GHGs. 

• Remote sensing images are okay for measuring the stock of carbon above ground, but 
what about soil carbon?  Requires knowledge of the site.  

• Soil maps were seen to be very expensive which precludes their use – and group 
questioned why it was not freely available “after all, it is ultimately a Defra dataset” and 
NIAs are Defra-funded bodies. 

• There was some debate about area-based measurements.  The measure is difficult if it is 
based on area and the same function because habitat area then becomes the main 
measure.  What would you need?  It is still better to have just area an extrapolator 
however crude as it is at least something and comparable, noting a sq km of wet marsh 
woodland is different from sq km of dry woodland.  

• “Average (to inform the use of proxies) is better than nothing”. 

• There were other discussions about what it would look like without the NIA – the 
counterfactual. 

• TESSA model4 was discussed as a method for modelling this and scenarios.  It was also 
noted that a lot of NIAs have been built on existing partnerships.  What would have 
happened if there was no NIAs and the partnerships continued as they were?  So should 
counterfactuals be included within the protocols? 

• In addition, the extrapolator could also have additional scalars.  That is, the area based 
estimate times a multiplier for type and then a scalar / parameter for say condition – 
good/degraded/improving.  

• What about fluxes?  For some habitats these could potentially be built in. 

• The Peatland Carbon Code pilots were suggested as a means to learn on the job. 

Data options 

• Some unavailable, too expensive. 

• Data that can be used - habitat area is what is in the protocol. 

• CEH – the data landscape is changing.  UK soils observatory (funded by BIS) - BGS, CEH, 
James Hutton - will soon open up some of its data.  Soils 5km sq units, E&W similar.  Will 
be available – within 6 months.  Mostly upland and mineral soils are described so peat 
may not be well represented.  The people responsible for this project are Allan Lilley 
(James Hutton) and Russell Lawley (BGS Gbase). 

• Also discussion about the use of landcover data from CEH and countryside survey.  There 
seemed to be uncertainty about the content and particularly the licensing of the data 
(more information from joan@ceh.ac.uk).  

                                                                 
4
 TESSA: A toolkit for rapid assessment of ecosystem services at sites of biodiversity conservation importance) 

Ecosystem Services Volume 5, September 2013, Pages 51–57 

mailto:joan@ceh.ac.uk
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• Environmental Information Data Centre (EIDC) portal.  It is likely that the information that 
is freely available will be of coarse resolution.  Peat data are good but may not be freely 
available. 

• JNCC recently let a contract looking at a whole range of data and what they can be used 
for in terms of Ecosystem Services.  For example, if you are interested in carbon 
sequestration, then one can use x data.  The project is led by Diana Mortimer. (Akin to a 
Routemap to data) a metadatabase with links to the resources. 

• NE also been looking at land cover mapping for Ecosystem Services.  

• Land cover data at 25m resolution has problems at the local scale, but is fine for national 
level work. 

Methods and approaches  

• CEH Ecomaps takes biodiversity data (bird populations etc.) and brings them together for 
the SW and provides an index, colour coded map.  This is coarse scale but based on fine 
resolution data. 

• Change over time is difficult to do due to lack of expertise and data availability.  
Suggestion was that one could link with university to undertake image processing (e.g. 
NDVI with MSc students), buy in more resources or work with research programmes. 
[Could also provide simplified GIS tools]. 

• There was a suggestion that there should be wider links between NIAs and academia 
“NIAs should be the source of endless research projects”.  But the NIA does not have a 
high profile so perhaps people do not think to link up with them as opposed to other 
conservation / environmental groups.  Opportunity for academic engagement / need to 
think about how this could be improved. One approach suggested is that the group write 
an article for an appropriate journal (Bulletin of the British Ecological Society)  

• The potential to have studies that compare across NIAS was also suggested.  There are 
some PhDs doing this, but it is early days and there is no forum for coordination. 

• Links to other research / interviews will flesh out who NIAs are linking with. 

• Network map – locally and nationally.  There is currently no event – conference.  

• What are the other unknown activities? 

• It was suggested that there should be a list of MSc projects provided by the NIAs– so 
students can pick from off-the-shelf projects which NIAs are interested in. Scotland has a 
“making the most of masters initiative” which seeks to do this and there are lots of 
opportunities. 

• There is a work package exploring tools for using ecosystem service measurement in the 
National Ecosystem Assessment 2 on Tools – EATME tree – which Alistair Scott, 
Birmingham City University is working on.  Will be available next year. 

• However, new tools being developed all the time so other tools will be available also. The 
use of the tools will be dependent on the quality of the data.  

• The CEP team are collating detail so research projects the NIAs are involved in (part of 
Work Package 6).  

• The issue of the resolution of the data was noted as an issue - e.g. HLS data change may 
be too small scale to be picked up. 
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Suggested Actions: 

• ACTION: The group will develop a mechanism for NIA related master project ideas to be 
recorded (via Huddle?) – need to determine who would initiate and maintain the 
information.   

• ACTION: BESS will run an event to get early-career and other researchers together that 
are working on NIA related projects. 

• ACTION: David Raffaelli to co-ordinate with NIA people the writing of an article for BES 
Bulletin to raise the profile of the NIA work.  

• ACTION: Lynn Dicks to share Journal of Ecosystem Services paper by Kelvin Peh et al (see 
above reference).  The article includes an inventory of toolkits that are available, including 
INVEST.  

• ACTION: David Raffaelli to circulate the LWEC information sheet on Measuring Ecosystem 
Services. 

Group feedback 

• Key points: carbon sequestration and storage is one of many services and also only one 
measure in relation to this issue (e.g. what about fluxes if GH gases).  May be misleading 
as focussing on one thing and it may not be the most important thing.  

• Also emphasised the “importance of local context but also the ability to report across all 
NIAs”. “Local variety and context is important but so is comparability”. 

• Need for greater stakeholder engagement – citizen science (e.g. OPAL project) after all 
“Decisions about landscape should be about societal choice”. 

• Remote sensing tools not detailed enough – still need to go out in the field. 

• Modelling capabilities driven by the stocks of different habitats.  CEH developing a 
national model in the next year. 

• How to translate data from coarse resolution.  Translation across scales and trade-offs 
between different scenarios.  Capability – access to expertise is a limitation. 

• Financial limitations also to engage in the subject.  

• Communication tools - could be better to enhance communication, haphazard approach 
to presenting – more formal approach to brings things together, 

• Discussion about carbon sequestration is it the correct indicator or should it be 
greenhouse gases.  
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4. Contribution to Water Quality Indicator 

Overview  

The sessions focussing on the water quality indicator considered how the indicator could be 
developed and then the way ahead with the indicator.  The discussion around these aspects were 
structured around the questions below. 

• Developing the water quality indicator: 

o What is the experience to date of the NIAs in measuring water quality? 

o How can the relevance to the NIAs of the water quality protocol be improved? 

o What options are available in terms of data / approaches / methods / etc.? 

o What are the challenges for practical application? 

• The way ahead for the water quality indicator: 

o What is the way forward with the ‘Contribution to water quality’ indicator?   

o Including for example: 

 Consensus on key improvements needed. 

 Pros and cons of options identified (re data / approaches / methods / etc.). 

 Preferred options that are practical and should be included in revised 
protocol. 

However, this was preceded by a presentation on a functional approach to wetlands by Professor 
Edward Maltby. 

A Functional Approach to Wetlands - Professor Edward Maltby 

Professor Ed Maltby provided a talk on functional elements of the landscape within the context of 
ecosystem services.  This also highlighted the use of functional landscape elements and the use of 
the wetland assessment tool as a basis for describing spatially-explicit wetland services.  

See the copy of the slides presented in Appendix 3.  This illustrated the use of the assessment tool. 
Note that this tool is available as a CD and with a book: The Functional Assessment of Wetland 
Ecosystems: Towards Evaluation of Ecosystem Services - E Maltby, U Digby, C Baker.  

Record of group discussions and plenary 

The following provides a record of the notes taken by the rapporteur during the group and plenary 
discussions5 focussing on water quality. 

Experience of the NIAs 

• Nene Valley - water quality is one of the main indicators there.  It is a river and catchment 
NIA.  However, they did not report the water quality indicator in 1st year.  They have not 
really started yet, but will definitely seek to do. 

• They are looking at a few different approaches, but will probably go with EcoServ-GIS 
which uses a combination of slope, soils, distance to river etc. in a GIS. 

                                                                 
5
 Note that minor amendments have been made to the notes recorded to aid comprehension without changing the 

meaning of the comments recorded. 
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• Meres and Mosses NIA did not have this as an indicator – this was recognized as an 
oversight, but they will now include it retrospectively. 

• Experience – “Not much”.  There are two catchment sensitive farming (CSF) schemes 
within Meres and Mosses and they and will aim for joint reporting.  There was also the 
perception that there was not much going on this topic nationally.  This may partly be due 
to the fact that catchment sensitive farming has arrived after NIA so it may be that this 
will guide approaches. 

• Why have people not been using this indicator?  More difficult to conceptualise and 
measure than the carbon indicator, it is a much more variable indicator. 

• ECOSERVE - partly based on the Universal Soil Loss equation and a landuse element. 

• Output is a five point scale and it also links areas of source and sinks, areas that can rectify 
water quality issues (as in EM’s slides) Sources and sinks based on terrain modelling – flow 
accumulation. 

• Criticism of the ECOSERVE approach is that it does not consider farming intensity, just land 
type when chemical loadings could be very different. 

• In Dark Peak United Utilities tried to input via this protocol but their approach is different 
(i.e. not area based) and they therefore didn’t provide any data. 

Data 

• The question was asked, why are NIAs not using Environment Agency / Water Framework 
Directive (WFD) data for this?  Environment Agency has the data.  There are automated 
water monitoring stations collecting data.  Environment Agency is a Defra Agency so the 
Environment Agency should not even need to pay.  All Defra family.  The question is 
whether WFD measures relate to the actions of the NIAs. 

• River Habitat Survey (RHS) also has potential information: trophic conditions, macrophytic 
vegetation, etc. gives an idea of interaction with the catchment.  Could model water 
quality using monitoring stations as a validation. 

• Issues of data access related to the Land Cover Map. 

• If water quality is monitored using invertebrates then the use of The River Invertebrate 
Prediction and Classification System (RIVPACS) offers an approach to modeling. 

Measurement 

• An issue with this is and water quality in general is that there is a lag in the system e.g. 
phosphate loading.  So it is hard to unpick interventions and their impacts from the 
readings and distinguish from other activities– but could make projections. 

• Dissolved organic carbon (DOC), colour and sediment are easier to measure.  

• It was noted that an outcome of the first NIA workshop was that it was possible to get a 
pretty good idea of the status of the river water quality by looking at benthic invertebrates 
and angler perceptions.  It was noted also that the volume of water in the river is a major 
determinant of the quality. 

• Query as to why BAP Priority Habitat extent is a proxy – how do we go from this to water 
quality? 

• How many NIAs have significant catchments? – several.  How many monitoring stations 
would you need to do this properly?  It is challenging because water quality is influenced 
by factors outside the NIA and the NIAs as a spatial entity are not catchment based.  
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• Can we learn methods from catchment sensitive farming on measurements of 
effectiveness (e.g. slurry management) (s they are on the same spatial scale?  

• Environment Agency have assessed whether CSF interventions are effective. Natural 
England is measuring impacts.  Why are we not drawing on Environment Agency’s huge 
experience in measuring water quality?  

• Mention was made of the Centre for Evidence Based Agriculture (cf Harper Adams). 

• Using area proxy can be useful but it is important where the areas that change are, 
different patches have different functions and this should be accounted for. 

Improvement to protocols 

• Defra have just funded a systematic map of water quality interventions - Nicola Randall, 
Harper Adams (It was noted that she was on the Meres and Mosses of the Marches 
steering group).  The study covers only five interventions though but in detail.  See How 
effective are slurry storage, cover or catch crops, woodland creation, controlled trafficking 
or break-up of compacted layers, and buffer strips as on-farm mitigation measures for 
delivering an improved water environment? Nicola P Randall*, Louise M Donnison and 
Paul J Lewis. 

• “Current water quality protocol is not fit for purpose”.  But note that the water quality 
indicator was acknowledged as incomplete within the original protocols.  

• It is difficult to see how habitat interventions are the thing to measure, only indirectly 
linked to water quality.  

• Liverpool John Moores are doing a study on the effectiveness of different buffer strips on 
water quality. 

• “It is hard to define improvements to the protocol if we don’t know what we are 
measuring” therefore it is also difficult to know what data are needed. 

• It also depends on definition water quality for whom?  Anglers, water companies, etc? 

• The Asset Management Plan (AMP) process was mentioned - water companies go to 
OFWAT to say they can reduce costs to customers but need to undertake some capital 
works (asset management).  What lessons have been learnt in terms of the effectiveness 
of management interventions on water quality?  

• “Water quality is a fluid indicator”. 

• Some other studies that may help. 

• Potential models / tools.  WaterWorld – useful or not?  CEH tool - LUCY and POLYSCAPE 
(its forerunner).   

• Most tools need lots of measurement to use.  Suggestions that one could just segment the 
landscape in terms of sources and receiving areas. 

• There a suggested need to link up with CEH \ Environment Agency more closely. 

• Piran White and colleagues at York are currently developing an Ecosystem Services 
Transfer Tool for Natural England.  It is about the direct link between management and 
service change.  ACTION: The reporting is due by the end of March.  

• There was a suggestion that there should be a project to do water quality for all NIAs 
rather than individual NIAs developing their own measures if a modelling approach is 
used.   
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• If a modeling approach is not possible / practical, it was suggested that the focus should 
be on measuring interventions that are likely to lead to water quality improvements - NIAS 
could say they have “implemented changes (e.g. buffer strips) which are known to 
improve water quality and we have done x amount”.  Literature reviews, such as the study 
referred to above, could be used to provide the evidence to back up a development of the 
indicator to show that certain interventions etc are likely to result in the water quality 
outcomes desired. 

• Do NIAs have to demonstrate they have improved water quality or just intervened to 
help?  

• It was noted that Environment Agency will not fund monitoring for an intervention they 
know already works so is it enough to say you have done it?  Need to engage with 
Environment Agency more and what they are doing.  ACTION: Sarah Webster to discuss 
with Environment Agency representative. 

• The potential is also huge here in terms of potential payments for ecosystem services, 
improvement in water quality. Plant X get Y. 

• Make links with the Scottish ES EWAG group Allison Hester – the James Hutton Institute 
who are also developing ES indicators.  

Challenges 

• Limited experience and probably time for other NIAs, hard to understand the complexity 
of water quality, how it works and how you measure it.  

• Lag time of the indicator as well as measurement and separating the intervention effects 
from those of other activities.  

• It was also noted that there is a potentially perverse relationship between interventions 
on water quality that may have a detrimental effect to other habitats and biodiversity 
goals.  Trade-off of services and consideration of ES as a whole suite of benefits. 

• There is a need to find out what is going on and bring it all together. 

• DURESS (BESS programme) is developing ES for water quality GIS model.  

• “Habitat proxy makes it an odd indicator”. 

• Protocol is “not currently fit for purpose”. 

• “In terms of water quality from BAP Priority Habitats, area is important but placement is 
critical”. 

• Tools INVEST, LUCY, ARIES, PSYCHIC, SCIMAP require lots of data and work to 
parameterize and may not provide the outcomes in terms what NIAs need to deliver.  

• Could go down biological route - OPAL project / Pondnet, citizen science.  Anglers and 
fishing clubs as potential reliable source for surveys.  Potential to link with Lottery Funded 
actions.  

• Could the indicator include a decision support tree – identifying the indicator to use under 
different situations? 

• It was generally felt that there was a long term need for a central resource to help with 
this – in the short term a qualitative / Delphi approach seems more pragmatic.  In longer 
term develop a central approach with central testing of methods. 
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• There was also recognition that it is not just NIAs that are wrestling with these issues and 
that NIAs can learn from the experiences of other environmental managers and by linking 
with expert bodies. 

Group feedback 

• Recognition that the contribution of actions is not limited to priority habitats and that 
indicator should be modified to reflect this.  That the measure is seeking to indicate the 
contribution of actions to water quality and that it may be effective to monitor the actions 
rather than seek to indicate the water quality parameters themselves where lags and 
causality is harder to establish. 

• That the potential existing fate models be evaluated for their potential to contribute to a 
measure. 

• That the proxies of land cover and condition can be used to measure the contribution to 
water quality – in the absence of a fully modelled approach.  The coefficients may need to 
be drawn from literature / meta-analysis and potentially through expert judgement.  

• Recognise the functional / landscape spatially explicit nature of the actions in contributing 
to ecosystem services. 

• Citizen science approaches recognised as having multiple benefits but that the timescales 
for development do not provide the basis for current monitoring measure. 
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5. Closing Plenary Discussion and Next Steps 

Summary 

The workshop illustrated the very wide range of activities on ecosystem services, tools and 
applications.  It emphasized that many tools are still in stages of development and may not yet 
deliver the direct indicators of service.  This led to the overall assessment that the pragmatic needs 
of the NIAs to monitor ecosystem services and the carbon and water quality may have to rely on 
proxies, unless there are strong collaborations with groups / academia who can populate and run 
models.  

The next steps in this process will be to develop the protocols for further discussion with the 
Steering Group in early 2014.  Once they have been developed the NIAs will be offered awareness 
raising on all the proposed changes to the indicator protocols and clarifications and also on changes 
that this may make to the online reporting tool.   

In summary, the workshop concluded for the two indicator protocols discussed that:  

• Despite a wide range of options and potential approaches to monitoring these ecosystem 
services the practicalities, availability of data resources and ability to calculate and repeat 
these measures on the appropriate timescales rapidly narrows the options considerably. 

• The options discussed at the workshop also illustrate the appreciation of the needs of 
effective indicators within the context of the NIAs, and their local circumstances. 

• “There is a remarkable opportunity to demonstrate the practical implementation of an 
ecosystem approach”. 

• “Opportunity to join up with parallel initiatives to NIAs and impending modification to CAP 
/ agri-environment schemes etc which will be relevant to how these are set”.  

• Need a model fit for purpose now, but can be more detailed in future.  

The objective is that for those NIAs that have selected these indicators that they will report on the 
measure in 2014, but this may depend on the approach taken (i.e. whether a modeled approach or 
proxy measure is used). 

Next steps 

The next steps were outlines at the end of the workshop: 

• Write-up of workshop by the M&E Phase 2 project contractors (i.e. this report); 

• Incorporate proposed approaches discussed at the workshop as appropriate into the 
revised indicator protocols – draft revised protocols will be circulated to the NIAs at the 
end of January 2014 with an event planned to discuss the in early February; 

• Finalise revised protocols (mid-February 2014) and reflect in updated Online Reporting 
Tool (to go live in March 2014); 

• Use workshop discussions to inform wider work on ecosystem services in Work Package 2 
of the NIA M&E Phase 2 project; 

• NIAs undertake Year 2 monitoring and reporting (April – May 2014); 

• Year 2 evaluation by the M&E Phase 2 project contractors (June – September 2014); and 

• Feed in lessons from year 2 into year 3 and final monitoring and reporting. 
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Workshop feedback 

As part of the contractor’s approach to continual improvement of delivering such events, workshop 
participants were invited to provide feedback on how they found the workshop, whether it met their 
objectives, was useful, well run etc.  An overview analysis of this participant feedback has been 
included in Appendix 4. 
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Appendix 1: List of Participants 

Name NIA / Organisation  

Tim Graham Humberhead Levels NIA 

Ross Frazer Dark Peak NIA 

Tom Hayek Meres and Mosses of the Marches NIA 

Jonathan Groom Shropshire Council / Meres and Mosses of the Marches NIA 

Jim Rouquette Nene Valley NIA 

Tom Oliver Centre for Ecology and Hydrology (CEH) Wallingford 

Jonathan Newman Centre for Ecology and Hydrology (CEH) Wallingford 

Laurence Jones Centre for Ecology and Hydrology (CEH) Lancaster 

Edward Maltby  University of Liverpool 

Mark Huxham Edinburgh Napier University 

Lynn Dicks University of Cambridge 

Aleksandra Tomczyk University of York 

Adriana Ford-Thompson University of York 

Ron Corstanje Cranfield University 

Brian McDonald Natural England 

Ruth Waters Natural England 

Sarah Webster Defra 

Helen Pontier Defra 

Rachel Coombe Defra 

Apologies  

Jon Walker Dark Peak NIA 

 
BESS and M&E Phase 2 project team: 

Name Organisation 

Dave Raffaelli BESS / University of York 

Piran White BESS / University of York 

Chris Hill GeoData Institute (GDI) 

Andy Murdock GeoData Institute (GDI) 

Jonathan Baker Collingwood Environmental Planning (CEP) 

Ric Eales Collingwood Environmental Planning (CEP) 
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Appendix 2: Presentation on “Ecosystem Services 
Indicators in the M&E Framework” (Chris Hill) 
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Appendix 3: Presentation on “A Functional Approach 
to Wetlands” (Professor Edward Maltby) 

See presentation below.  This illustrates the use of the assessment tool. Note that this tool is 
available as a CD and with a book: The Functional Assessment of Wetland Ecosystems: Towards 
Evaluation of Ecosystem Services - E Maltby, U Digby, C Baker.  
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Appendix 4: Participants’ Feedback 

1. How valuable overall did you find this workshop? 

 

Comments: 

 Advertisement of CEH datasets 

 It wasn't really something I could contribute to, but hopefully in the future I may be able to become 
more involved. 

 Could have been dealt with separately as too complex to reach final decisions on both. 
 

2. If you had questions during the workshop, how well were they answered? 

 

Comments: 

 None 
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3. How well did the workshop format enable you to address the issues? 

 

Comments: 

 Only because of time & scientific expertise needed! 

 

4. How effective were the facilitators? 

 

Comments: 

 No complaints 
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5. Were you clear about the purpose of the workshop? 

 Yes (9 participants) 

 Yes. But I do wonder if other NIAs felt the same. As it was a poor turn out 

 Perhaps not when signing up, but it was all clear on the day and in delivery. 

 Not entirely 

 Yes, but only a couple of days before the workshop. 

 

6. Do you know how your input will be used? 

 Yes (9 participants) 

 No (1 participant) 

 Yes, & will check! 

 Yes. Contacts made 

 I hope a way forward will become apparent in the near future. 

 

7. Any other comments? 

 Not sure we had quite the right people here - need more with quality input. 

 Very good, thank you. Sorry to be so brief! 

 Useful & informative - good to bridge the gap between practise and research/evidence. 

 Is there any work to build this situation into future funding? E.g. NERC & understand role/opportunity 
if developing in future? 

 We must get more of the NIAs along another time. A further collaboration was suggested with BESS 
funding/convening a get-together based on the 'related research' components of the CEP contract. 
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Appendix 5: Workshop Hand-outs 

The NIA monitoring and evaluation framework and the current protocols for the indicators on 
“contribution to carbon storage and sequestration” and “contribution to water quality” were 
circulated to the workshop participants and are included below.  
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Diagram of the NIA monitoring and evaluation framework 
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Extract from: Ricardo-AEA (2012) A monitoring and evaluation framework for Nature Improvement Areas. 
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Indicator  Contribution to carbon storage & sequestration  

Theme  Ecosystem services  

Sub-theme  Regulating services  

Sub-theme category  Core  

Indicator category  Optional  

Indicates (what is the indicator 
intended to indicate)  

Contribution of extent of priority habitats to carbon storage and 
how it changes over time (i.e. sequestration). (This protocol 
remains under development and will be the subject of further 
guidance).  

Units (required for core indicators, 
preferred for optional indicators)  

Tonnes of carbon stored and sequestered per year per unit 
area of NIA/habitat.  

Relevance to Government 
indicators  

Link to UK Biodiversity 2020 indicator: D2. Biodiversity and 
ecosystem services (other).  

Existing data for establishing baseline  

Relevant dataset(s)   

Source(s) of data (contact details 
or hyperlink)  

http://magic.defra.gov.uk 
Records Centres, http://www.nfbr.org.uk  

Spatial coverage  http://magic.defra.gov.uk 
are regarded by Natural England (NE) as providing the best 
available assessment of the national distribution and extent of 
some of priority habitats list
combining the habitat inventories into a ‘single habitat layer’ 
based around Rural Land Registry parcels, which it intends 

records normally relate to individual counties.  

Temporal coverage  A version date for each of the habitat inventories is provided at 
http://magic.defra.gov.uk and further details can be found in 
files associated with the inventories when downloaded.  

Planned updates  From April 2013, NE intends to accept updates to the ‘single 
habitat layer’ and to re-publish it every 1-3 months.  

Data collection method (estimate, 
survey, monitoring)  

Detailed information on each of the habitat inventories is 
provided at http://magic.defra.gov.uk and in associated files 
when downloaded. It will be subsumed by new information 
from NE when the ‘single habitat layer’ is published.  

Accuracy of data  Habitat inventories available via http://magic.defra.gov.uk 
should all be considered provisional. They have many 
inconsistencies and do not always contain the best available 
local information.   

Additional/new data for establishing baseline and monitoring change  

Relevant additional/new data  Changes to the boundaries of the selected priority habitat(s), 
which may arise from re-survey, habitat loss/degradation, or 
restoration/creation.  

http://magic.defra.gov.uk/
http://magic.defra.gov.uk/
http://magic.defra.gov.uk/
http://magic.defra.gov.uk/
http://magic.defra.gov.uk/
http://magic.defra.gov.uk/
http://magic.defra.gov.uk/
http://magic.defra.gov.uk/
http://magic.defra.gov.uk/
http://magic.defra.gov.uk/
http://magic.defra.gov.uk/
http://magic.defra.gov.uk/
http://magic.defra.gov.uk/
http://magic.defra.gov.uk/
http://magic.defra.gov.uk/
http://magic.defra.gov.uk/
http://magic.defra.gov.uk/
http://magic.defra.gov.uk/
http://magic.defra.gov.uk/
http://magic.defra.gov.uk/
http://magic.defra.gov.uk/
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Responsibility for data collection 
(e.g. NIA partnerships or potentially  

NIA partnerships (data may also be collected by others in 
association with local record centres, national initiatives or on  

to be taken on by NE or EA)  an ad hoc basis)  

Methods for data collection  Attribution of habitats should be based on the definitions and  

(required for core indicators,  key issues detailed in files associated with each of the  
preferred for optional indicators)  inventories (when downloaded from http://magic.defra.gov.uk). 

These will be subsumed by new guidance from NE when the 
‘single habitat layer’ is published. From April 2013, NIA 
partnerships can send any required updates to the ‘single 
habitat layer’ to NE with supporting evidence (e.g. a DAFOR 
species list and photographs).  

Calculating and presenting indicator  

Baseline date  Habitat inventories: April 2013  

Methods for calculating indicator  Subject to availability of central funds for model development,  

values (required for core indicators,  the contribution of habitat extent to carbon storage and  
preferred for optional indicators)  sequestration would be established through application of a 

series of coefficients derived from the literature. The model 
would require differences in carbon flux between different 
habitat types to be defined and the carbon benefit of 
converting ‘x’ ha of one habitat type to ‘y’ ha of another 
estimated. Details of the evidence for sequestration rates 
associated with different habitats are included in Natural 
England (2012) Carbon storage by habitat: Review of the 
evidence of the impacts of management decisions and 
condition of carbon stores and sources (NERR043 
http://publications.naturalengland.org.uk/publication/1412347). 
NE hopes to collaborate with interested NIA partnerships 
wishing to apply this protocol, alongside the Biodiversity & 
Ecosystem Service Sustainability (BESS) initiative and others 
working on ecosystem services.  

Responsibility for calculating 
indicator values (e.g. NIA 
partnerships or potentially to be 
taken on by NE or EA)  

If central funds are available for model development, indicator 
values would be calculated annually for each NIA by NE.  

Proposed data presentation  Figures could be displayed as bar charts supported by a  

(intentions for an online solution, i.e.  summary table and list of caveats. NE and Ordnance Survey  
table, graph etc, which may not be  copyright would need to be acknowledged.  

determined until Phase 2 of the   
project)   

Reporting  

Online reporting (required for core 
indicators, preferred for optional 
indicators)  

It is anticipated that the following data would be entered in 
eline 

to model uncertainty and data uncertainty. The latter will 

include: o Likely accuracy of the baseline figure (e.g. what 

can be deduced locally in relation to habitat extent about 
potential misattribution of habitats and from information in files 
associated with each of the inventories when downloaded 

from http://magic.defra.gov.uk) o Changes in the baseline 

(e.g. arising from publication of the ‘single habitat layer’) o 

Likely gaps in knowledge of annual changes in  

http://magic.defra.gov.uk/
http://magic.defra.gov.uk/
http://magic.defra.gov.uk/
http://magic.defra.gov.uk/
http://magic.defra.gov.uk/
http://magic.defra.gov.uk/
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 total extent (e.g. arising from an inability to monitor privately 
landholdings).  

Interpreting   

Interpretation (inc linkage to other 
indicators; in many cases further 
details may need to wait until Phase 
2 of the project)  

Further guidance on interpretation will be provided following 
model development, however, it should be noted that it is not 
intended that the model will take account of habitat condition, 
which may have a significant impact on the contribution of the 
extent of priority habitats to carbon storage and sequestration.  
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Indicator  Contribution to water quality  

Theme  Ecosystem services  

Sub-theme  Regulating services  

Sub-theme category  Core  

Indicator category  Optional  

Indicates (what is the indicator  Contribution of extent of priority habitats to water quality.  

intended to indicate)  
(This protocol remains under development and will be the 
subject of further guidance).  

Units (required for core indicators, 
preferred for optional indicators)  

Dependent on indicator development  

Relevance to Government 
indicators  

Links to UK Biodiversity 2020 indicators: B7. Water quality; 
D2. Biodiversity and ecosystem services (other).  

Existing data for establishing baseline  

Relevant dataset(s)  1. Habitat inventories 2. National Forest Inventory (NFI, 
2011) 3. Phase 1 maps and local records  

Source(s) of data (contact details or 
hyperlink)  

1. Habitat inventories, http://magic.defra.gov.uk 2. NFI 
(2011) shape files and associated metadata can be 
downloaded at: http://www.forestry.gov.uk/forestry/infd-
8g5bya#3 or a copy can be requested on CD from 
national.forest.inventory@forestry.gsi.gov.uk 3. Some Local 
Records Centres, http://www.nfbr.org.uk  

Spatial coverage  1. Habitat inventories: regarded by Natural England (NE) as 
providing the best available assessment of the national 
distribution and extent of some of priority habitats listed in 
s41 NERC Act 2006. NE is combining the habitat inventories 
into a ‘single habitat layer’ based around Rural Land Registry 
parcels, which it intends making available from April 2013 2. 
NFI: includes all woodland larger than 0.5ha and wider than 
20m and records Interpreted Forest Types and Interpreted 
Open Areas 3. Phase 1 maps and local records: normally 
relate to individual counties.  

Temporal coverage  1. Habitat inventories: a version date for each one is 
provided at http://magic.defra.gov.uk and further details can 
be found in files associated with the inventories when 
downloaded 2. NFI, 2011: based on Ordnance Survey colour 
25cm orthorectified digital imagery flown between 2002 and 
2009. In general, the photographic images should have been 
no older than 3 years at the time of creating the digital map. 
3. Phase 1 maps and local records: various  

Planned updates  1. Habitat inventories: from April 2013, NE intends to accept 
updates to the ‘single habitat layer’ and to re-publish it every 
1-3 months. 2. NFI: updated on a regular rolling program 
utilising change detection software as well as new planting 
information. 3. Phase 1 maps and local records: ad hoc.  
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Data collection method (estimate, 
survey, monitoring)  

1. Habitat inventories: detailed information on each one is 
provided at http://magic.defra.gov.uk and in associated files 
when downloaded. It will be subsumed by new information 
from NE when the ‘single habitat layer’ is published. 2. NFI: 
Ordnance Survey MasterMap features are used where the 
woodland boundary on aerial photographs is coincident with 
or within 10m of the perceived woodland edge.  As well as 
differentiating by Interpreted Forest Type, open areas in 
woodland are mapped as Interpreted Open Areas. 3. Phase 
1 maps and local records: various  

Accuracy of data  1. Habitat inventories: should all be considered provisional. 
They have many inconsistencies and do not always contain 
the best available local information.   

Additional/new data for establishing baseline and monitoring change  

Relevant additional/new data  Changes to the boundaries of broad or priority habitat(s), 
which may arise from re-survey, habitat loss/degradation, or 
restoration/creation.  

Responsibility for data collection  1. Habitat inventories: NIA partnerships (data may also be  

(e.g. NIA partnerships or potentially  collected by others in association with local record centres,  
to be taken on by NE or EA)  national initiatives or on an ad hoc basis) 2. NFI: Forestry 

Commission  

Methods for data collection 
(required for core indicators, 
preferred for optional indicators)  

1. Habitat inventories: attribution of habitats should be based 
on the definitions and key issues detailed in files associated 
with each of the inventories (when downloaded from 
http://magic.defra.gov.uk). These will be subsumed by new 
guidance from NE when the ‘single habitat layer’ is 
published. From April 2013, NIA partnerships can send any 
required updates to the ‘single habitat layer’ to NE with 
supporting evidence (e.g. a DAFOR species list and 
photographs).  

Calculating and presenting indicator  

Baseline date  April 2013  

Methods for calculating indicator  
Subject to availability of central funds for model 
development,  

values (required for core indicators,  the contribution of habitat extent to water quality would be  

preferred for optional indicators)  established through application of a series of nutrient export 
coefficients derived from the literature (e.g. Matias, N.G. & 
Johnes, P. J. (2012). Catchment phosphorous losses: an 
export coefficient modelling approach with scenario analysis 
for water management. Water Resources Management, 26 
(5), 1041-1064). NE hopes to collaborate with interested NIA 
partnerships wishing to apply this protocol, alongside the 
Biodiversity & Ecosystem Service Sustainability (BESS) 
initiative and others working on ecosystem services.  

Responsibility for calculating 
indicator values (e.g. NIA 
partnerships or potentially to be taken 
on by NE or EA)  

If central funds are available for model development, 
indicator values would be calculated annually for each NIA 
by NE.  
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Proposed data presentation 
(intentions for an online solution, i.e. 
table, graph etc, which may not be  

Figures could be displayed as bar charts supported by a 
summary table and list of caveats. NE and Ordnance Survey  

determined until Phase 2 of the 
project)  

copyright would need to be acknowledged.  

Reporting   

Online reporting (required for core 
indicators, preferred for optional 
indicators)  

It is anticipated that the following data would be entered in 

relating to model uncertainty and data uncertainty. The latter 

will include: o Likely accuracy of the baseline figure (e.g. 

what can be deduced locally in relation to habitat extent 
about potential misattribution of habitats and from information 
in files associated with each of the inventories when 

downloaded from http://magic.defra.gov.uk) o Changes in 

the baseline (e.g. arising from publication of the ‘single 

habitat layer’) o Likely gaps in knowledge of annual changes 

in total extent (e.g. arising from an inability to monitor 
privately landholdings).  

Interpreting   

Interpretation (inc linkage to other  
indicators; in many cases further  
details may need to wait until Phase  
2 of the project)  

Further guidance on interpretation will be provided following  
model development, however, it should be noted that it is not  
intended that the model will take account of habitat condition,  
which may have a significant impact on the contribution of 
the extent of priority habitats to water quality.  
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