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Background: Surrey County (United Kingdom) faces a critical biodiversity challenge, with nearly 12% of its native wildlife 
already lost and many species under threat. Particularly, the decline of semi-natural habitats such as heathlands, chalk 
grasslands, and neutral and acid grasslands has made the county a red flag for conservation efforts. Space4Nature 
responds to the need for habitat restoration and biodiversity monitoring by integrating ecological surveys collected by 
citizen science with advanced remote sensing technologies and machine learning techniques to monitor and map 
Surrey’s key habitats.

Citizen Science & Ecological Surveys (presence points)
•1m² quadrat surveys across Surrey since 2022
• involved over 300 citizen scientists 
• collected over 500 surveys across different types of habitats
•Data collected: key species, abundance, composition,
 and environmental features
•Ground-truthing for satellite-based habitat classification

Methodology Training Datasets

Explanatory Variables

Red points: presence of chalk 
grassland plant species 
(Ecological survey conducted by 
citizen scientists)
Black points: absence of chalk 
grassland plant species

Absence points 
data source

Accredited by 

•High-resolution PlanetScope (3m, 8-band) imagery
•Vegetation indices (VI), soil, and topographic variables→ VI 
selection
•Random Forest (Forest-Based Regression)
•Mapped chalk grasslands, heathlands, and other grasslands at 3m 
resolution (UKHab v2 L3/L4)

Project Impact:
Space4Nature is a co-designed tool to help identify existing areas of priority habitat for conservation and remotely monitor the progress 
of nature restoration efforts. Enabled by satellite images, these habitat maps transcend artificial human boundaries and provide an 
evidence base for strategic planning of conservation interventions at scale. Filling in the gaps in our understanding of where specific types 
of habitats are located will enable us to build effective coalitions of landowners and managers to plan and create larger, more joined-up 
spaces for nature.  This should improve the design of Local Nature Recovery Strategies and the meaningful application of Biodiversity Net 
Gain, enabling progress towards to national and international 30 by 30 goal.

Results

Vegetation Indices selection
 Cluster Analysis

Funded by

Chalk Grassland Habitat Mapping Heathland Habitat Mapping

Class precision recall f1-score support

FALSE 0.952 0.994 0.973 179

TRUE 0.962 0.735 0.833 34

accuracy 0.953 213

macro avg 0.957 0.865 0.903 213

weighted avg 0.953 0.953 0.95 213

Class precision recall f1-score support

FALSE 0.99 0.99 0.99 134

TRUE 0.97 0.94 0.95 31

accuracy 0.98 165

macro avg 0.98 0.96 0.97 165

weighted avg 0.98 0.98 0.98 165
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