
Monitoring the impact of blanket bog 
conservation using aerial imagery

MoorLIFE2020 monitoring
MFFPis particularly interested in monitoring the responseof blanket bog communitiesthat have
becomedominatedby singlespecies(cotton grass,purple moor grassand heather),aswell asareas
that were previouslydominatedby bare peat. Conservationactionsaimed at the diversificationof
these communitieswill mainly involve the planting of Sphagnumpropagules. Monitoring will be
focussedin the first instanceon a seriesof experimentalcatchmentssetup on thesedifferent blanket
bog communities. Monitoring within these catchments will involve traditional survey methods
includingvegetation,water flow, water table andpeat accumulation/ erosionmonitoring,aswell as
morecontemporarysurveymethodsincludingthe useof the aerialimagery.

Introduction
Moors for the FuturePartnership(MFFP)is an organisationwith a proven track record of instigating
and delivering landscape-scale projects acrossthe moorlands of the PeakDistrict National Park
(PDNP)andthe SouthPennineMoors(SPM)SpecialAreaof Conservation(SAC).

In 2015, MFFPreceived funding from the EU LIFEfund, which supports environmental, nature
conservationandclimateactionprojectsthroughoutEurope. Theaim of this project,MoorLIFE2020,
is to conserveand protect the EUpriority habitat active blanket bog within the SPMSACand the
ecosystemservicesit provides.

Aimsandobjectives
By usingaerial imageryit is hoped to monitor the impact of blanket bog conservationactionsat a
landscapescale,rather than the traditionalsitescale. Specificallythe aim is to:

1. Monitor landcoverchangeacrossthe projectarea,including:
a) Increasesin the extentof Sphagnummoss
b) Reductionsin the dominanceof cotton grass,purplemoor grassandheather
c) Reductionsin the extentof barepeat

2. Monitor changesin surfacewetness
3. Monitor ratesof peataccumulationanderosion

In August 2017, MFFPcontracted Nottingham Trent University and CSConservationSurvey, to
undertake a three-year project to map vegetation changeusing aerial imagery captured from an
UnmannedAerialVehicle(UAV),alsoknownasa drone.
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Phase 1 image data capture
Originally,a QuestQ-200fixed-wingUAVplatform wasgoingto be used. TheQ-200wassuppliedwith
a SonyA6000DSLRcamerafor visiblespectrum(RGB)imagesanda MicaSenseRedEdgemultispectral
camerafor multispectralimages. TheSonyA6000hasa groundresolutionof 2.4 cm per pixel at 120
metersaboveground level. TheMicaSenseRedEdgehas5 wavelengthbandsincludingBlue,Green,
Red,RedEdge,andNearInfra-Red. Monochromegroundresolutionis 8.2 cm per pixelat 120meters
aboveground level. Both camerascanbe carriedby the Q-200 at the sametime, allowingRGBand
multispectralimageryto be capturedsimultaneously. However,due to issueswith this platform, an
alternatesolutionusingsensorsmountedon a senseFlyeBeeplatform wasadopted. TheeBeecanbe
flown independentlywith either a S.O.D.A. (SensorOptimised for Drone Applications)or ΨtŀǊǊƻǘ
{ŜǉǳƻƛŀΩto collectRGBand 4-band (G,R,RE,NIR)imageryrespectively. Thisapproachrequirestwo
flights rather than one to captureboth setsof imageryand must be flown lower (at approximately
60-70 m abovethe ground) to achievecomparablespatial resolution. Thisapproachincreasesthe
numberof flight linesrequiredto capturethe areaandthereforeincreasesimagecapturetime.

Phase 1 field data capture
In order to processUAV-derived imagerywith the accuracyrequired, a number of ground control
point (GCP)targets were positionedon the ground for eachsurvey. The location of the GCPswas
markedusinga TrimbleGeo7XDGNSS,whichbesidesbeingveryuserfriendly,canachievepositional
accuracyof c. 2-3 cm oncethe data hasbeenpost-processed. In order to classifyaerialphotographs
into a land cover map usingimageclassificationsoftware it is alsonecessaryto haveground truth
data for both imagetraining and error determination. In 2018, the locationofΨǎƛƴƎƭŜspeciesǎǘŀƴŘǎΩ
of approximately20 x 20 cm were recordedusingthe TrimbleDGNSS. For eachspecies,the survey
team aimed to record a minimum of 20 samplesper site. Usually,one day per site was spent
conductingthe ground survey. It was found that this method did not provide sufficient records,or
spatialdistribution. Despitethe surveyorscoveringthe whole site, the spatialdistribution of records
wasclusteredbecausesinglespeciesstandsoccurredmore frequently in gullies,while the vegetation
on the tops wasmore mixedand therefore unsuitablefor recording. Asa result, imageclassification
for phase1 was undertaken using all availableground-truth data for image training, rather than
adopting the standard procedure of retaining 50% for error determination. This prevented the
comprehensivetestingof protocolsmostsuitedfor processingUAVimageryof thesehabitats.

senseFlyeBeeplatform



Phase1 resultsand lessonslearned
Phase1 hasdelivereda first round of surveyresultsand
classified maps that contribute significantly to
understanding the challenges, and possible benefits,
associated with UAV image capture for large area
monitoring. UAVs, at the altitudes to which they are
restricted in the UK (120 m), produce high spatial
resolutions but limited ΨŦƻƻǘǇǊƛƴǘǎΩnecessitatingflying
numerous flight-lines. As a result, the time required to
cover even modest areascan be considerable. Over this
period, light levels,colour balanceand the angle of the
sun are changing. During 2018, these issues were
compoundedby the need to fly each area twice using
different sensors to provide the required RGB and
multispectral imagery. However, appropriate GCPdesign,
highlyaccurateGCPcoordinatesandwell-distributedGCPs
on eachsite enabledthe imageryto be processedwith a
highspatialaccuracy. TheresultantRGBorthomosaicsand
DSMs therefore provide ultra-high resolution data
covering the experimental plots and surrounding areas
that can be used for visual assessment,hydrological
modelling and potentially for identifying future
morphologicalchange(peataccumulationanderosion).
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Phase 2 image data capture
Basedon recommendationsfrom phase1, airborne photographywas captured in phase2 using
mannedaircraft via a contractor. Data from mannedaircraft can be obtained at closeto, and often
better than, the resolution originallyanticipatedfor the UAVcapture so are essentiallycomparable
from that aspect. Moreover, airborne photography can capture large areasΨƛƴone ƎƻΩ. Images
required to covereachMFFPexperimentalcatchmentand surroundingareaare capturedessentially
instantaneously. Thisovercomesmany of the potential concernsassociatedwith the slow process
required to ΨōǳƛƭŘΩcoverageof large areaswith UAVs. Airborne photographyalso removesrisks to
imagecaptureassociatedwith site accessrestrictions,for exampleduring the bird breedingseason.
Thisincreasesthe likelihoodof findingΨǿƛƴŘƻǿǎΩof goodweatherfor flying. Equallyimportantly,use
of airbornephotographyreducessurveyortime commitments,providingmore time to conducthigher
quality researchand field work. The experimentalcatchmentswere flown by manned aircraft on
02/10/2019. Imagerywascapturedusingan UltracamEagle100with a 100.5 mm lensat an altitude
of 2400 m to yield an ultimate ground resolution of 10 cm in both axes. RGBand NIRbandswere
suppliedfully ortho-correctedas1 km2 tiles (alignedwith the OrdnanceSurveyNationalGrid)in TIFF
format.

Phase 1 example of UAV imagery and classified map



Phase 2 field data capture
In 2019, everyeffort wasmadeto increasethe numberand spatialdistribution of vegetationsurvey
samples. Each survey site was divided into approximately 100 grid squares. A circular area of
approximately30m radiusin the centreof eachsurveygrid square,the searchlocus,wassearchedfor
ΨǎƛƴƎƭŜspeciesǎǘŀƴŘǎΩof approximately50 x 50 cm. Onesampleof eachspecieswasmarkedusing
the Trimble DGNSSat eachsearchlocus. AΨǊǳƴƴƛƴƎǘŀƭƭȅΩof eachspecieswas kept and additional
samplesrecordedif specieswith a low number of recordswere observedin transit to eachsample
location. Theoverallaimof the samplingeffort wasto attempt to identify 100examplesof all species
presentat eachstudysite. At the end of field surveythe target of 100samplesat eachsite wasonly
achievedfor some species,either as a result of absolute scarcityor the lack of single standsof
adequatesize. Between13and16daysper sitewasspentconductingthe surveys.

Phase 2 results and lessons learned
Theextensivefield surveyeffort to obtain groundtruth for the surveyprovided61 classesfor image
classification. A seriesof steps to systematicallyexcludesamplesand reduce classnumber were
undertaken to assessthe impact on classificationaccuracy. The overall classificationaccuracy
achievedfor all 61 classeswas low (35%) and increasedto only 46% in the most refined dataset
comprising23classes.

The proximity of the survey sites to flight restriction zones for Manchester airport resulted in
difficulties in flying the areawithin the specifiedperiod. Asa result, imagerycaptureoccurredmuch
later in the yearthan specified,creatingtwo issueswith imagequality. Firstly,very low sunangleled
to a considerableimpact from shadowwithin the images. Secondly,phenologicaldevelopmentof
many specieswas sub-optimal for classificationi.e. some specieswere partly or fully senesced.
Planningfor future capturewill explorewaysto negatethis issue.

However,usingairborneimageryto addressdataacquisitionrequirementsfor mappingvegetationin
the project appearsto be an effectivealternativeto UAVderivedimagery. We now haveinformation
on the ability to map the speciespresent in the habitats and this can be used to inform the
developmentof monitoringplans.


