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Structure of the talkStructure of the talkStructure of the talk

� Context – Policy drivers
� What can remote sensing offer?
� Case studies
� Conclusions



Policy Dr iversPolicy Dr iversPolicy Dr ivers

� Natural resource mapping and monitoring of 
broadscale habitats, features, species. 
� Scottish Marine and Coastal Strategy
� The Nature Conservation (Scotland) Act 2004
� OPSPAR Convention
� Habitats Directive
� Water Framework Directive 
� EU Marine Strategy Directive

� Marine Monitoring Restructuring Strategy



Policy Dr iversPolicy Dr iversPolicy Dr ivers

� Biodiversity (SBS, UK Priorities reviews)
� Scotland's Climate Change programme.
� Fisheries (management and compliance, Inshore 

Fisheries Act, CFP)
� Consenting arrangements (SEA, EIAs)
� Integrated Coastal Zone Management
� Marine Spatial Planning (across UK waters)
� Scotland committed to UK-wide marine information 

network, via response to the Review of Marine Nature 
Conservation

� Possible future driver:  Marine Bill
� Evidence based policy across the board



What it comes down to is:What it comes down to is:What it comes down to is:
� Good quality, accurate,  marine data
� Resolution fit for purpose (spatial, temporal)
� Cost-effective, addressing H&S issues
� Processed in a standardised way to allow 

comparisons spatially and temporally for:
� Natural resource mapping (intertidal and subtidal habitats)
� Measuring extent (of feature and lifeforms, biotopes, 

some key species)
� Measuring biomass of vegetation
� Determining spatial pattern and structure
� Monitoring change (spatial/qualitative)

� Legacy - lasting objective records of site condition 



A role for  Remote Sensing ?A role for  Remote Sensing ?A role for  Remote Sensing ?
� Visualisation strengths, contextual information
� Well suited for repeated monitoring
� Provides near-instantaneous synoptic coverage
� Objective, 
� Spatially extensive 
� Non-invasive
� Digital
� Rapid 
� Cost effective
� Can assess areas of change for targeted field survey



… but has limitations: Disadvantages of 
optical RS and advantages of acoustic RS
…… but has limitations: Disadvantages of but has limitations: Disadvantages of 
optical RS and advantages of acoustic RSoptical RS and advantages of acoustic RS

� Aquatic applications are restricted to the visible
region / Limited spectral resolution

� Restricted penetration in water column
� Dependence on cloud free weather, reliability
� Acquisition limited on overpass of satellite
� Low tide timing for intertidal studies
� Still need field survey for training and accuracy 

assessment



Today’s sensors have evolved…Today’s sensors have evolved…Today’s sensors have evolved…

Narrow (< 30 km)GoodGood (~100 km)Swath

Poor (18–26 days)

Poor (256 levels)

Poor (3–4 bands)

Good (20 – 30 m)

‘Terrestrial’ 
sensors

(e.g. Landsat, 
SPOT)

Good (6 days)

Good (1024 levels)

Better (6–8 bands)

Poor (0.5 - 1 km 
scale)

Oceanographic 
sensors

(e.g. SeaWiFs, 
MODIS)

High (~4 days)Temporal resolution

Good (2048)Radiometric resol’n

Poor (4 bands)Spectral resolution

Good (0.6- 4 m)Spatial resolution

High resolution 
sensors 

(e.g. IKONOS, 
QuickBird)

Characteristic



Satellite imagery versus aer ial photographySatellite imagery versus aer ial photographySatellite imagery versus aer ial photography

3 layers, harder to 
define

Fixed, precisely 
located, 3 visible 

plus infrared

Spectral resolution

£46 per km2
(£ 28 as analogue)

£16 per km2
(£ 24 for low tide)

Acquisition costs (digital, 
geocorrected)

AnalogueDigitalFormat

10-25 cm0.6 - 4 mSpatial resolution

256 levels2048 levelsRadiometric resolution

PhotographySatelliteCharacteristic

Orbit dependent 
3-4 days

8 x more

FlexibleAcquisition

Processing time



Examples BroadscalemappingExamples Examples BroadscaleBroadscale mappingmapping

� IKONOS data  
� Subtidal habitats of Sound of Barra 
� 1 - 4m resolution
� Obtained 27th September 2001 at 11:32 GMT

� QUICKBIRD data  
� Inter tidal habitats of Fir th of Tay cSAC.
� 0.6 - 2.8 m resolution
� Obtained  summer 2002/2003 at 11:30 GMT

� QUICKBIRD and Sonar  data
� Inter tidal and subtidal habitats Sound of Harr is
� 0.6 - 2.8 m resolution
� Obtained summer 2005



Mingulay Reef ComplexMingulayMingulay Reef ComplexReef Complex

� The Mingulay Reef Complex was 
mapped using multibeam sonar  for the 
first time in 2003. 

� Inshore occurrences of cold-water 
corals in Scottish waters were 
assessed in July 2003 

� Distinctive seabed mounds were found 
east of the island of Mingulay



Multibeam survey east of MingulayMultibeamMultibeam survey east of survey east of MingulayMingulay



UK Seamap Mar ine Landscapes ProjectUK UK SeamapSeamap Mar ine Landscapes ProjectMar ine Landscapes Project



Sea Sur face Temperature 
(SST) data around the 
Br itish Isles (19-25th 
February 2006), 

The affects of the Gulf 
stream clear ly visible



MESH SedimentsMESH Sediments

Sand and Muddy Sand

Rock or Reef

Mud and Sandy Mud

Mixed Sediment

Coarse Sediment

Sediment Type (modified Folk)



ConclusionsConclusionsConclusions

� RS already used to inform policy by SE agencies & NDPBs
� Current use mainly for habitat surveys
� Satellite RS offers cost-effective alternative to aerial 

Photography
� Coarse classification possible with high accuracy results, 

especially of intertidal habitats
� In marine environment in particular there is the need to 

integrate data from different sources (e.g optical,acoustic, 
lidar), need for data fusion

� In the subtidal, discrimination possible to 7- 8 m in 
conditions of high visibility, deeper for acoustic systems

� Real power of RS will be in detecting changes over time



ConclusionsConclusionsConclusions
� But overall RS techniques are currently under-exploited, 

potential for more routine, operational use
� Added value in RS products

� Input in ecosystem models
� Eg for fisheries stock prediction using habitat mapping and other 

environmental variables, ghost fishing, 
� Climate change models
� Climate change effects on coastal habitats (e.g on Machair)
� Operational tool in WFD 

� Minimum processing standards required for producing 
consistent results and repeatable sampling over time

� Strategic thinking could ensure data continuity,availability 
& data quality through better planning & central acquisition


