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Putting Nature on the Map 
A webinar to introduce a practical resource from the University of Oxford to 
identify locations for nature recovery and nature-based solutions. 

20th March, 2024 

 
Answers to questions raised by participants during the event. Kindly provided 
by Alison Smith, Senior Research Associate, Environmental Change Institute. 

 

Note that the following questions were posed live in the webinar. Please refer to the 
recording for answers (main Q&A starts at 49 minutes). 

• Will other mapping tools be considered to generate data, for example, AI-
based satellite or LiDAR data? (ref 16’31’’) 

• Is there ambition to create a user-friendly interface to widen opportunities for 
use by other groups? Who is the tool available to?  

• Have you considered nutrient neutrality regions? If so, do you intend to include 
these at some point? 

• Is there a way of mapping areas of opportunity based on species 
requirements? (ref 20’25’’) 

• How would you see this approach relating to the proposed Land Use 
Framework [for England]? 

Q: Does the tool come with any paywall issues, such as purchasing a licence to 
use outputs from OS maps? 

- Yes. You need an OS Mastermap license and an ArcGIS license to create the 
maps. Public sector organisations and their contractors, and academics, have 
access to OS Mastermap. If someone else has created a map, you need an 
OSMM license to receive a copy of the data. The maps are also much easier to 
display if you have ArcGIS as you will be able to use the correct symbology. 
However, we have set up a system for exporting individual opportunity layers 
that do not include OS Mastermap information, so these individual layers 
should be more shareable. 

Q: Which version of ArcGIS does the tool run on? Can maps be generated using 
other GIS software? 

- It runs on the most recent version of ArcGIS Pro. ArcGIS desktop is being 
phased out. There have been a few issues with sharing the maps with people 
who don’t have the most up to date version, as sometimes the symbologies do 
not seem to transfer to earlier versions. I hope ESRI will sort out this issue soon, 

https://ecosystemsknowledge.net/resources/webinar-library/


 

Putting Nature on the Map – webinar Q&A                                       2 

as ArcGIS really should be backwards-compatible. I hope to generate 
equivalent QGIS symbologies at some point. But the maps cannot currently be 
created in QGIS because the software relies heavily on ArcPy functions. 

Q: How are the ecosystems service scores derived? Was there consideration for 
other models such as ‘intact nature’ or other, more holistic approaches? 

- The scores have been derived in a series of projects over the last 10 years, 
including stakeholder workshops, a big literature review of over 700 papers 
looking at the links between ecosystem attributes and ecosystem service 
delivery, and peer review as part of the development of the Environmental 
Benefits from Nature tool for Natural England, which uses the same scoring 
system. A paper describing the system in more detail is in preparation. The 
system aims to be holistic in that it reflects a wide range of services including 
production of food, climate mitigation and adaptation, and five cultural 
services including interaction with nature. The opportunity mapping is based 
on the premise that we need to make space for nature recovery and nature-
based solutions alongside other objectives including food production, which I 
see as a holistic approach.  

Q: What was the source of the carbon scores for different habitats? 

- Carbon is assessed both as a score out of 10 and also as a value for carbon 
storage in tonnes carbon per hectare, and for carbon sequestration in tonnes 
carbon per hectare per year. The values come from various literature sources, 
drawing heavily on the recent Natural England report NERR094. The scores 
were initially based on Cantarello et al 2011, using the same approach as the 
EcoServ model, and then extrapolated across a wider range of habitats. The 
scores aim to be proportional to the literature values. For woodland, the scores 
are informed by assessment using the Woodland Carbon Code calculator for 
generic woodland types (coniferous vs broadleaved, plantation vs semi-
natural). 

Q: What data did you use to calculate flood benefits as part of the ecosystem 
services assessment? 

- The score for flood protection is based on the ability of different habitats to 
intercept rainwater, intercept overland flow, enable soil infiltration, and dry the 
soil through evapotranspiration. We hope to publish the full rationale for the 
scores in a paper soon. This is a very simple assessment of the potential for 
different habitats to deliver a service, not a hydrological model. It should not be 
used for detailed planning of flood management interventions. There is also an 
opportunity layer for natural flood management based on the Environment 
Agency’s Wider Catchment Woodland dataset, which shows where there are 
soils with impeded drainage where planting trees could help to improve 

https://www.sciencedirect.com/science/article/pii/S2212041617300086
https://publications.naturalengland.org.uk/publication/6414097026646016
https://publications.naturalengland.org.uk/publication/6414097026646016
https://publications.naturalengland.org.uk/publication/5419124441481216
https://www.sciencedirect.com/science/article/pii/S146290111000122X?via%3Dihub
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infiltration. Again, this is not a hydrological model – it does not take account of 
topology, flow paths or storage capacity. 

Q: Does the carbon storage ecosystem service cover all habitats including soil? 

- Yes, the scores and values in t/ha both take account of carbon stored in soil as 
well as in vegetation. However the evidence base is still poor, due to wide 
variation in carbon stored even within the same habitat, and dependence on 
factors such as soil depth. We aim to provide a consistent system that takes 
account of the expected relative storage in different habitats based on patterns 
observed in the literature, rather than plugging in actual estimates that may not 
be from consistent studies. 

Q: Are other habitat classifications, such as saltmarsh or marine areas to be 
included at some stage? Are they included in potential habitat network 
opportunities? 

- Saltmarsh and other coastal habitats are already included in the habitat map 
and have scores for ecosystem services. We hope to include them in the 
opportunity mapping soon, using existing opportunity maps (see our list of 
data sources available on our website). 

Q: Is there intention to include air pollution emissions data in the opportunity 
mapping? Are climate change risks considered? 

- Yes, we plan to include air pollution data at some point. Climate change risks 
are not directly considered as there is very little evidence on how different 
ecosystems will adapt. However, by encouraging a diverse mix of habitats at 
suitable locations in a connected network, we hope to contribute to more 
resilient landscapes. Local knowledge and expert advice will be important in 
determining more detailed plans for what species to use etc. for any given 
intervention. 

Q: Do you have any advice to start replicating this model elsewhere across the 
globe? 

- At a very high level, the same overall approach could be applied elsewhere – 
i.e. considering the same constraints and opportunities. In other words, 
protecting high grade agricultural land for food production, but considering 
agroforestry on that land; not planting trees on other semi-natural habitats 
such as natural grasslands and savannas; considering the potential to create 
connected habitat networks; looking for opportunities to reduce erosion on 
steep slopes; prioritising the restoration of degraded peatland; etc. With some 
work, some of the python code could be adapted for use elsewhere if you 
have polygon datasets (not raster), including the core module that merges a 
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new dataset into a base map while dealing with messy boundaries. But most of 
the software will not be relevant for other countries because it starts from the 
UK OS Mastermap and then brings in entirely UK-based datasets. 

Q: What spatial and temporal scales can the tool be used at? How much detail are 
you able to reach in urban areas, and has green infrastructure been considered? 

- The tool can be used at a wide range of scales, from a single farm, estate or 
other landholding, through parishes or local authority districts, up to multiple 
counties in a region (e.g. we recently mapped all of Yorkshire and 
Humberside). The code works by asking you to provide a set of boundaries, 
e.g. local authority districts, catchments, or national character areas, and it 
then creates the map by setting up one geodatabase for each area and looping 
through each area in turn at each step of the code. So in theory you could map 
any number of areas, but it would take a long time and require a lot of storage 
space to generate maps for very large scales. It would also not be very useful at 
very small scales (e.g. a garden) as you would not have much (if any) input data 
and would not be able to see how the area fits into local habitat networks. 
However there is an option to create a buffer zone around a small area to 
make it worth mapping. The code is very detailed for urban areas, because OS 
Mastermap includes grass verges, gardens and green space. All non-sealed 
surfaces in urban areas are included as opportunities in the same way as other 
areas; this would include green infrastructure creation. However, we want to 
improve this in future by looking in more detail at the urban areas and taking 
into account socio-economic factors (using Natural England’s green 
infrastructure maps). 

Q: How were data interpreted to identify opportunities? Could the tool use data to 
identify vulnerable communities to target nature recovery? 

- The rules used to identify opportunities are described in the documentation – 
an overview is available on our website. We are hoping to include 
consideration of vulnerable communities by linking to Natural England’s green 
infrastructure maps that identify deprived communities lacking in green space. 

Q: What are the policy implications of this tool? Which organisations or agencies 
are using it? 

- The tool has only just been released for wider use but a range of organisations 
have been involved in testing. It is very well suited to supporting delivery of 
Defra’s Land Use Framework, as it directly addresses the need to deliver 
multiple benefits while minimising trade-offs. It has been designed to support 
Local Nature Recovery Strategies, and can also be used for targeting agri-
environment interventions and planning local nature recovery strategies, 
amongst other uses. It is already being used to support the LNRS in Yorkshire 

https://nbshub.naturebasedsolutionsinitiative.org/wp-content/uploads/2024/02/AGILE-NbS-opportunity-maps-Description-V1.1.pdf
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(see Simon’s part of the webinar) and Oxfordshire County Council is also using 
it in the Oxfordshire LNRS. It is being used by the North-east Cotswolds Farmer 
cluster – one of the ELMS Landscape Recovery schemes - to identify 
opportunities for nature recovery and habitat networks, and we are also 
producing maps for use by another local farmer cluster in partnership with 
Natural England and our local wildlife trust, BBOWT. It is also being used by a 
cluster of three parishes in Oxfordshire to help develop a local nature recovery 
plan. The Environment Agency used an early version of the maps as part of the 
Local Natural Capital Plan in the Oxford-Cambridge region.  

 

Links to resources and tools mentioned in the webinar 

Nature-based Solutions Knowledge Hub (go to the Mapping page): 

• https://nbshub.naturebasedsolutionsinitiative.org/ 

Alison Smith mentioned this tool which can be used with data exported from the 
maps to explore the outcomes of interventions for ecosystem services: 

• https://publications.naturalengland.org.uk/publication/6414097026646016 

Production of Local Nature Recovery Strategies is now a requirement in England: 

• https://www.gov.uk/government/publications/local-nature-recovery-
strategies/local-nature-recovery-strategie 

Read more about the Agile Initiative here: 

• https://www.agile-initiative.ox.ac.uk/  

Find out more about the Oxford University Nature-based Solutions 2024 Conference: 

• https://www.naturebasedsolutionsoxford.org/ 

 

Find out more about EKN’s Nature Tech Expo 

• https://ecosystemsknowledge.net/event/nature-tech-2024/  

 

 

This research project that supported the tool that was featured in this webinar was 
funded by The Agile Initiative as part of the Natural Environment Research 
Council's Changing the Environment Programme – NERC grant reference number 
NE/W004976/1. 

https://nbshub.naturebasedsolutionsinitiative.org/
https://publications.naturalengland.org.uk/publication/6414097026646016
https://www.gov.uk/government/publications/local-nature-recovery-strategies/local-nature-recovery-strategie
https://www.gov.uk/government/publications/local-nature-recovery-strategies/local-nature-recovery-strategie
https://www.agile-initiative.ox.ac.uk/
https://www.naturebasedsolutionsoxford.org/
https://ecosystemsknowledge.net/event/nature-tech-2024/


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



