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Why are we interested in wildfires and burning?

• Record damage to protected sites

• Build a national picture of burn

• Investigate habitat recovery

• Inform debate on fuel loads and fire risk

• Inform policy on land management 

• Understand impacts on carbon budgets

Presenter
Presentation Notes
NatureScot has a duty to report on damage to protected sites
Build a national picture of burn events and look at trends over time
Which habitats are affected, how do they recover, do they change?
Does controlled burning reduce wildfire risk?
Can we manage the land in a way to avoid large scale fires?



Mapping of 
wildfire 
extents

False Colour:
• R – SWIR2
• G – NIR
• B - Green

Presenter
Presentation Notes
Sentinel 2 imagery shows burnt areas very clearly, especially in open moorland.
Less so under forestry cover.
Show clearly in false colour infrared but also using this combination of SWIR2, NIR and Green.



Mapping wildfire extents - simple
Manual digitisation from FCIR Web Map Service (WMS) from Sentinel Hub

Presenter
Presentation Notes
For small wildfires manual digitisation of extents in a GIS is easiest.
To avoid downloading whole image granules we either:
- Use a web map service from Sentinel Hub configured for the date required (a basic licence is required)

https://www.sentinel-hub.com/


Mapping wildfire extents - simple
Or download image portion from Sentinel Hub EO Browser

Presenter
Presentation Notes
… or download a small portion of imagery using Sentinel Hub EO browser (freely available if you login)



Mapping wildfire extents - complex

• Sentinel-2 Analysis Ready Data (JNCC)
• NDVI, NBR and dNBR indices created
• Multiresolution segmentation on post fire 

image plus indices (eCognition)
• Threshold polygons on mean dNBR
• Manual amendments

• Ground truthing – 50% locations within     
1 pixel

Presenter
Presentation Notes
For larger fires a semi-automated process of delineation is more efficient.
Pre and post fire image granules are downloaded
Normalised Difference Vegetation index, Normalised Burn Ratio  and the difference in NBR are calculates as extra bands
The post fire image and the index layers are segmented in eCognition using the multiresolution algorithm.
Initial classification from thresholding on the mean dNBR value for each polygon
Manual tidying finishes the process.
The boundary of this fire was checked in the field and 50% of locations were within one pixel (10m).



Mapping of wildfire severity
• Relative low/medium/high severity from dNBR

• Sample points selected from these categories

• 30m diameter plot surveyed in field

• Regression analysis between field data and dNBR

• New low/medium/high severity thresholds

Presenter
Presentation Notes
Splitting the dNBR values across a burn gives relative degrees of burn severity.
Field sample points selected from these categories.
Assessment plots surveyed in the field to give a field based severity score.
Regression analysis to relate the field data to the satellite values
New low/medium/high thresholds determined.



Building up a picture of burning
across Scotland
• MODIS burnt area mapping (EFFIS) 
• See StoryMap: https://arcg.is/1fTnnH
• But still large gaps, especially smaller fires

Presenter
Presentation Notes
European Forest Fire Information System provides information on larger burnt areas that we haven’t mapped (red circles) but at a lower spatial accuracy.
Combining the two data sources allows us to estimate the trend in wildfires over time.  
Some reduction the last two years owing to weather and Covid restrictions.

https://arcg.is/1fTnnH


Towards automated detection of burning
Is it possible to detect wildfires and muirburn on an ongoing basis 
across the whole country?

Presenter
Presentation Notes
The patchwork you see here is known as muirburn which is used to promote the growth of new heather which is beneficial to grouse, a game bird in Scotland.



Detection system overview

JASMIN
Python code

Cloud cover | Granules | 
Months

CEDA archive
S2 ARD | Cloud mask | 

Topographic shadow mask

Mask
Inland water | Sea | 

agricultural layer

Compare granule pairs
dSAVI | NBR thresholds

Shapefile of burn 
polygons
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Presentation Notes
Sentinel 2 data is processed by JNCC to be ‘analysis ready’ and is available in an archive with cloud and shadow masks.
We have also masked out areas we are not interested in – water, sea, fields to avoid confusion.
The JASMIN super computer is used to run python code to process all granules (yellow squares) with user parameters of months to run and cloud cover threshold.
Shapefile of potential burn areas generated



Towards automated detection of burning

• Calculates cloud % per granule based on landcover mask 
• If cloud cover is less than threshold then granule is used

• Compares pairs of granules by…
• Calculating dSAVI and NBR on unmasked image areas

• Extracting core burn pixels based on index thresholds

• ‘Grows’ burn areas using lower thresholds around core burn pixels

• Converts to vector and exports to shapefile

Presenter
Presentation Notes
In a bit more detail…
Two main indexes used -  difference in  Soil Adjusted Vegetation Index and a post fire NBR threshold have to be met.




Results
• Product is a polygon dataset with a date range for each burn

Presenter
Presentation Notes
Results are quite promising but:
Extents never as accurate as a manually defined boundary – underestimated.
Some burns always missed owing to persistent cloud cover



Summary

• Sentinel 2 invaluable for mapping burn events

• Nationwide monitoring now feasible
• Challenge now is:

• Is product accurate enough – how many burns missed?
• How much effort required to remove false positives?



Thank you
Muchas gracias

www.nature.scot
@nature_scot
@SNH_Maps

duncan.blake@nature.scot
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