
Monitoring landscape change with satellite data 

to inform climate change 

adaptation and mitigation measures

Landscape monitoring appIntroduction
Climate change adaptation and mitigation 

requires information on the extent, state 

and condition of habitats both within and 

outside protected area networks. 

Habitat mapping from Earth Observation 

(EO) is becoming well established, but 

evidence on habitat condition and 

change over time is lacking.  

Satellite data can be analysed to detect 

large-scale landscape change as well as 

more subtle or gradual changes in habitat 

condition.

Impact

If we get this right, it could be a big step in use

of Sentinel imagery for monitoring change for

a whole range of environmental work areas -

Protected Sites, Climate Change, Long

Term Monitoring Network, Environmental

Land Management schemes etc...

- Natural England

Work is underway to scale up the technical infrastructure to enable cost-effective 

and user-friendly delivery at regional, and eventually national, geographic scales.  

This includes fully automating the processing of input data and thumbnail imagery, 

enabling routine update of information as new data become available. 

Integrating field data with EO data will provide valuable new insight, enabling users 

to assess change and condition at a land parcel level with whole country coverage.

Ongoing user dialogue will ensure successful operational delivery of an innovative 

service that supports all UK countries to monitor environmental change and make 

informed decisions about land management. 

For further information contact:

Dr Paul Robinson   Paul.Robinson@jncc.gov.uk   +44 (0)1733 866867

 JNCC, Monkstone House, City Road, Peterborough, PE1 1JY

Future work 
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Building on earlier proof-of-concept work, JNCC developed 

a web-delivered Landscape Monitoring app which provides 

automated analysis of satellite data, enabling users to track 

change over time at selected sites and highlight changed 

areas on a map. 

A multi-year time-series of data from the Copernicus 

Sentinel-1 (radar) and Sentinel-2 (optical) satellite missions 

was used to generate indices to quantify vegetation 

productivity, plant moisture content, vegetation structure, 

and surface water. 

These indices were combined with habitat maps to 

highlight land parcels whose index values deviate from 

average values for that habitat, potentially indicating a 

change in state or condition.

The app has been tested by site and habitat experts at Natural England, Historic 

Environment Scotland, NatureScot, Natural Resources Wales and the Northern 

Ireland Environment Agency.  It successfully detected gross landscape change such 

as tree felling, flooding and upland burning, as well as subtle changes such as  

drought-induced vegetation stress or the impacts of management activities.

Users agreed that this type of decision-support tool has potential to reduce costs and 

improve environmental policy delivery through more effective targeting of survey and 

management resources.
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The vegetation productivity index of this lowland meadow drops dramatically in September 2019 and 

increases in the following months. This is due to a late hay cut and the aftermath not being grazed.

The vegetation productivity index of this lowland dry acid grassland is above average in spring and 

below average in summer. This is due to bracken encroachment followed by clearance.

Detecting land cover or land use change is 

critical to understanding the role of the 

environment in achieving Net Zero.  The ability 

to monitor landscape change on an almost daily 

basis could contribute significantly to informing 

climate change adaptation and mitigation 

measures and monitoring outcomes.  It can aid 

delivery of nature based solutions by targeting 

restoration sites, particularly in peatlands.© Steve Moore
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