
Importance of UK Peatlands
• UK peatlands are of great environmental importance 

(Figure 1). They are a major carbon store locking-in 
approximately 3.2 billion tonnes of carbon and cover 
12% of UK land area (CEH, 2021).

• 80% of UK peatlands are damaged or in a deteriorating 
state.

• Wildfire disturbance in UK peatlands is of growing 
concern. The European Forest Fire Information System 
(EFFIS) reported 111 burned areas for the UK in 2019 
burning a total of 28,754 hectares. This is the highest 
total area burnt since EFFIS monitoring began in 2008.

Study Area
The Marsden Moor Estate owned by the National Trust in 
West Yorkshire, UK is a Site of Special Scientific Interest 
(SSSI), a Special Area of Conservation (SAC) and Special 
Protection Area (JNCC, 2021). 

This blanket bog habitat is home to rare upland species such 
as the mountain hare and red listed Birds of Conservation 
Concern 4 (BoCC4) such as the lapwing, skylark and the 
curlew (British Trust for Ornithology, 2021). 

Since 2019, the National Trust reported a total of £700,000 
worth of damage caused by wildfires on the Marsden Moor 
Estate with the largest wildfire damaging 705 hectares of 
land (Figure 2 – red perimeter) and destroying this fragile 
peatland habitat (Figure 3) (National Trust, 2022).   

Research Aim to use multisensory and multitemporal 
approach to monitor wildfire occurrence and landscape 
disturbance from 2019-2020 at Marsden Moor National 
Trust Estate.

Objectives
• Produce a hydrological and topographic assessment 

using LiDAR/DTM derived products e.g. slope, aspect, 
hillshade, flow accumulation, Topographic Wetness 
Index (Beven and Kirkby, 1979) and erosion. 

• Assess the impact of the wildfires on vegetation cover 
using Vision-1 and Sentinel-2 datasets using spectral 
indices e.g. NDVI (Figure 5A), EVI (Figure 5B), Bare Soil 
Index (BSI) (Figure 5C) and dNBR (Figure 6).

• Provide map products to the National Trust via an online 
web mapping application to support land management 
activities on the estate.

Methodology

Results

 

 

Summary
The Sentinel-2 derived BSI and dNBR provide evidence 
of the variability of burn severity within the larger burn 
scars of 2019-2020. This highlights the importance of the 
SWIR channel for characterising burned areas, which was a 
limitation with the higher resolution 3.5m Vision-1 image. 
The TWI indicates that the dry areas of Marsden Moor are 
prone to wildfires and should be the focus for re-wetting 
techniques e.g. planting of sphagnum moss (Figure 7A).

The erosion map shows major areas of erosion in areas of 
recent wildfires e.g. the 705 hectares Marsden Moor wildfire 
21/04/2019 and the Close Flat wildfire 26/02/2019 (Figure 
7B).

This research has provided the National Trust at Marsden 
Moor with an evidence base of different mapping layers for 
informing targeted land management activities to restore 
and manage this delicate peatland environment. 
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Figure 1. Peatland strategy for the UK (IUCN, 2018, p.12).

Figure 2. Wildfire perimeter locations for 2019 – 2020 on Marsden Moor 
National Trust Estate.

Figure 4. Methodology flow diagram for multisensor and multitemporal analysis

Figure 6. dNBR maps of Marsden Moor from Sentinel-2.

Figure 7. (A) TWI from 1m 2013 LiDAR survey and (B) 
Erosion map derived from 2013-2021 5m DTM (Bluesky 
and Ordnance Survey).

The BSI visualises clearly the 159 hectare (23/03/2020) burn 
area, particularly to the east of the burn scar where the burn 
is of higher severity as indicated on the Vision-1 EVI map. 

The Sentinel-2 dNBR images using the SWIR band are 
more effective at visualising the variation of burn severity 
compared to the higher resolution Vision-1 NDVI and EVI  
maps for both the 2019 and 2020 burn scars.

Figure 5. (A) NDVI (B) EVI of Marsden Moor from 31/07/2020 Vision-1 3.5m 
product (C) BSI from Sentinel-2 25/06/2020 product
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Figure 3. (A) Mountain Hare leveret in burned vegetation (B) 
Remains of a toad (C) Lapwing nest destroyed – Photographs 
courtesy of the National Trust (2021).
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