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• Water Framework Directive
– Opportunistic Macro algae in transitional waters. 

• WFD Tool Parameters
• % AIH affected by Macro algae
• & cover within a patch
• Biomass

• Traditionally achieved with Field work
• Time consuming
• Not all areas accessible

• Develop a routine, cost and time efficient method that 
is accurate, reliable and confident of classifying 
estuaries for WFD from RS imagery.

• Now investigating the use of this technique for salt 
marsh and sea grass.



Remote sensing is the science of measuring or inferring the physical properties 
of an object or medium, using a sensor that is at some distance from the object 

or medium.

Principles of RS
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The term is used to describe measurements of electromagnetic radiation 
scattered or emitted from the Earth’s atmosphere or surface using 

instruments on aircraft or satellites.

Imagery of NIR band shows anything 
containing Chla as Red pixels on images.



Image Analysis

• RS data
– Pixels.
– Different substrates will have a 

different pixel value in each 
waveband.

• ERDAS Imagine 
– image classification.
– unsupervised classification
– supervised classification

• Field data
– Can obtain % cover, biomass 

measurements and % of basin 
affected by macro algae.

– Possibly Seagrass & Saltmarsh 
vegetation types. 
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• Field work designed to achieve WFD 
classification & Ground truthing for RS 
imagery.

• GPS (uses satellite positioning data)
– Sampling Points
– Patch boundaries
– % cover 
– Dominant genera
– Entrained
– Anoxic layer
– Take section of algae back for lab work wet & air 

dried weight.

• Health & Safety

Field work



2007 field data – Yellow patches
2008 field data – Pink patches
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Area = 1.59km2



2007 field data – Yellow patches

2008 field data – Pink patches

Salt marsh

Channel

Mussel 
beds

Algal 
patches

Tynemouth Estuary NIR – August 2007



Yellow patches - Algae
Blue patches – Salicornia

No Green

Airborne Imagery – Tynemouth Estuary 

September 2009



2007 field data – Yellow patches

2008 field data – Pink patches

Algae & Salicronia 
patches

Satellite Imagery - Tynemouth estuary 
August 2007

Field work – End of July 2007



Salicornia Patch Tynemouth estuary - July 2009



Salicornia patch Tynemouth estuary -September 2009



Yellow patches – Algae
Blue patches – Salicornia

Airborne Imagery – Tynemouth Estuary 

September 2009

Field Work July 2009

Algae patches 
appeared from 
end July

Another Patch 
appeared

• Timing
• Image Acquisition vs Field work
• Review timings of peak growth.



Airborne Imagery – Tynemouth Estuary 

September 2009

Dark Blue Line – Salt 
marsh boundary

• Saltmarsh
– Digitised visual inspection
– GPS boundary.
– Continue to monitor.
– Classify using CASI imagery
– differentiate from macroalgae.



Montrose Basin



Montrose Basin 
Airborne imagery – 
Start of September 
2009



No distinct patches

Montrose Basin 
Satellite imagery – 
October 2007



Patch comparison Tynemouth & Montrose



Large Central Patch Montrose

Area = 7.51km2

Field data end of August 2009

Yellow patches – Macroalgae

• Montrose
– Potential for Miss-classification 
– Huge continuum in field.  
– H&S excluded zones (hovercraft?).
– RS techniques are essential. 
– Increase Field work here next year. 



Sea grass bedsSeagrass Montrose

• Increase field work 
– distinguish seagrass from 

macroalage
– describe seagrass community using 

RS techniques



Image 
features

Morphology Montrose



Morphology Montrose

• Differences in height 
• submerged macroalgae
• Solutions 

– winter imagery
– time of year, local weather 

conditions and timing of imagery, 
high tide etc.

– Could use LIDAR data (height)



Conclusions

• Get together - SEPA RS Group
• Keep up to date
• Iterative process - its not an exact 

science!
• Concentrate on CASI image processing 

now as a viable continuing option.
• Concentrate work on Montrose basin.
• Salt marsh and sea grasses using CASI 
• The Answer - this time next year!!!
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