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PROBLEM: LAND COVER IMPACTS 

WILDFIRES PRODUCE 
DEVASTATING   
ENVIRONMENTAL AND 
ECONOMIC IMPACTS 

GRASSLAND, 

WOODLAND  & 

CROP FIRES IN 

2015 - 2016 

1,738  
784 ACCIDENTAL 

954 DELIBERATE 

IRS 

LACK OF AVAILABLE DATA 

ESPECIALLY AROUND AREA 

BURNED AND BURN SEVERITY.  

PEATY SOIL

PEATY SOIL

PEATY SOIL



Al-Moustafa et al., (2012) 

PROBLEM: SMOULDERING NATURE OF MOORLAND WILDFIRES 

Fuel Moisture Content (FMC) 

EnviroSAR 
Intervention 

These are the stages where 
the EnviroSAR solution can 
provide critical information 
to mitigate and prevent 
higher impact severity  
 



Need for a national monitoring and detection tool of peat 
moorland and heathland wildfires by generating products 
from Earth Observation data to help: 

 

SOLUTION 

Understand patterns of wildfire 
occurrence and UK wildfire regimes 
 
Mitigate against wildfire risks 

Target land management, peat 
restoration, and reseeding 
 
Model carbon losses 

Reduce water discolouration and 
associated costs 

EnviroSAR is a targeted solution for 
peat moorland and heathland 

restoration, in the UK. 
 We analyse satellite radar data to 

mitigate wildfire risks,  
support planning and execution of 

land restoration activities  
and aim to reduce water 

discolouration and associated costs. 

Davies et al., (2016); MFFP (2015) 

Moors for the Future Partnership are currently working on 
the MoorLIFE 2020 Project funded by the EU LIFE 
Programme and co-financed by Severn Trent Water, 
Yorkshire Water and United Utilities. 



Submission of EnviroSAR idea to the Copernicus Masters Competition – 25 July 2016 

COPERNICUS MASTERS 



Copernicus Sustainable Living Challenge Award - 25 October 2016 - Madrid, Spain 

COPERNICUS MASTERS 



MULTIDISCIPLINARY TEAM 

OVER 10 YEARS OF COMBINED EXPERIENCE IN REMOTE SENSING 
AND STAKEHOLDER ENGAGEMENT FOR CARBON MANAGEMENT 

 
• PhD in SAR/ InSAR Burn Scar 

Characterisation and Persistence (awarded in 
2016)  

• Over 10 years using remote sensing data 
• 12 years of national scale SDI development  
• Landmap – Copernicus Best Service 

Challenge 2013 

 

 
• PhD in Adaptive Management, Stakeholder 

Engagement, and Carbon Management in the 
Peak District, UK  

• In-depth knowledge and access to stakeholder 
database via Knowledge for Wildfires online 
platform (NERC-funded) 

• Established network (> 6 years) of our target 
market 

 

Dr Gail Millin-Chalabi  
Director/ Technical Lead 

Dr Ioanna Tantanasi 
Sales & Marketing Lead 

Adam Johnston 
Research & Development Lead 

 
• BSc in Geography (University of 

Manchester, First class)  
• MSc in GIS (University of Leeds, due 

to start September 2017) 
• Radar processing experience in SNAP  
 



InSAR Time Series – PDNP 2003 wildfires 

WHY SAR DATA? 

• SAR can penetrate clouds providing a high temporal resolution of coverage 
• InSAR techniques can be used to understand structural canopy change of the pre- 

and post-fire vegetation (Millin-Chalabi et al., 2014; Millin-Chalabi, 2016).  
• SAR and InSAR techniques allow the spatial extent of the wildfire to be assessed and 

monitored, highlighting areas of vegetation removal 
• GPS data from MFFP was used to quality assure SAR/ InSAR results 

SAR Colour Composite – Bleaklow burn scar 



WHY SAR DATA? 

• Smaller scale wildfires of 0.10 km2 have been characterised using SAR  intensity data 
improving on current burned area products available through EFFIS (Millin-Chalabi, 2016). 

• Active C-band radar provides a persistent signal in the landscape for over a year after a 
deep-seated wildfire  

Edale 2008 SAR Intensity Time Series 
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Acquired 
21/06/08, 
(26 days 
post-fire) 

Collected 
16/06/08 – 
17/06/08 
(21-22 days 
post-fire) 
 

SAR 

Field 
data 

(a) ASAR (b) ERS-2 



2 post fire images 
= High coherence, high burn 
= No vegetation growing in area 

PROPOSED WORKFLOW 

DOWNLOAD DATA 
 

PRE-PROCESS IN SNAP 
 

ANALYSE 
DATASET 
RESULTS 

VISUAL PRODUCT 
COMBINE SAR/ INSAR 

DATASETS 

CLASSIFICATION 
KEY FUTURE R&D 

WORK 

ERDAS  
APOLLO 

SERVICE DELIVERY 

• WMC - Web Map Context 
• ISO 19115 XML metadata files  
• Interoperable OGC services 

Canopy change  
(Structural ground change) 

Change detection showing lack of 
vegetation, indicative of large burn 

• Bleaklow burn scar 
• Spatial  extent – 7 km2 

• SENTINEL -1A/ -1B 
• ERS2 - ARCHIVE 
• ASAR - ARCHIVE 
• RADARSAT 1/2 

• Intensity products 
• Coherence products 

http://ssgp.sterlinggeo.com/DartMoor_MB/


PDNP Pilot: Spatial Data Infrastructure 

• Satellite data – optical (when available) and radar  (Copernicus C-band) 
• Digital terrain models 
• Fire location points and perimeters and other field survey data  
• Photographs  
• PDF and Word Documents (fire reports and field observations)  
• Weather and land cover data  



2 post fire images 
= High coherence, high burn 
= No vegetation growing in area 

MINIMUM VIABLE PRODUCT: Peak District National Park 



2 post fire images 
= High coherence, high burn 
= No vegetation growing in area 

OUTLOOK 

2016  

Product validation with PDNP for pre- 
Sentinel wildfires 
• Use of KfWf wildfire stakeholder 

database 
• Obtain funding – Copernicus Masters 

Competition 
• Technical Partnership: Sterling Geo 

2017 

Develop key infrastructure for PDNP pilot 

• Pilot SDI/geoportal prototype/ MVP 

• Completion of Copernicus Accelerator 
Programme 

• Apply for ESA Kick-starter and ESA BIC 

• Establish Client Partnership: MFFP 

2018 

• R&D for Copernicus 
datasets – PDNP pilot using 
post Sentinel – 1A/ -1B case 
studies 

• Ingest results into geoportal 

 

2019-2020 

Expand products:  

• Continue R&D work with Copernicus 
datasets with PDNP 

• Expand to heathland regions i.e. Dorset 
Heathland Partnership 

• Potentially address other 
environmental risks using SAR/InSAR 
techniques 

EnviroSAR will:  

• Save water companies money by 
highlighting areas of high peat erosion 
through bespoke maps 

• Save conservation groups time and money 
by generating burnt area maps remotely 
from radar and optical data rather than 
ground surveys 

• Add-value by combining existing field data 
with Copernicus EO products to generate 
new information on  burned area 
regeneration rates 

Benefits 
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Email: info@envirosar.com 
Website: www.envirosar.com/ 

Twitter: @EnviroSAR 

Thanks for Listening 
Any Questions? 

Poster also available to view in the Marquee 
Your participation needed (survey open until 31/12/17) http://bit.ly/2fjEQ1t 
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