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Copernicus Sentinel data for local scale conservation 
activities

› Mountain habitats support some of the world’s most rare and fragile ecosystems.

› Mountain environments are especially sensitive to climate and environmental change.

› Biodiversity in mountain areas can be severely affected by environmental change.

GOAL

The use of Sentinel-2 data, combined with geodiversity essential variables for the 

modelling and the connectivity of the distribution of the endemic lizard Podarcis

cretensis in Samaria National Park using machine learning tools and methods.



Samaria 
National Park



Sampling design and methodology

› A vast proportion of the Samaria NP is inaccessible by car and even on foot due to

the steep slopes and the loose ground.

› Thus sampling is concentrated at areas that are accessible from dirt roads and on

close distances by them or at sites that accessible by boat from the sea.

› Safety first is the rule that define the sampling in the National Park

› The sampling was curried out during a 3-years monitoring scheme for the collection

of biodiversity data for the needs of reporting in EEA



In situ DATA: The endemic Cretan lizard

n=153



Environmental Dataset - I

Remote Sensing based Geodiversity

Land surface related parameters based on high resolution 
DSM (10m)

• Slope - Aspect
• Topographic Roughness Index 
• Topographic  Wetness Index

• Sky View Factor
• Topographic  Position Index

• Wind Exposition
• Diffuse and Direct Insolation



Environmental Dataset - II

Remote Sensing based 

Spectral Diversity

Copernicus Sentinel 2 spectral bands 
(min/max/median) 

• Blue
• Green
• Red

• Near Infrared
• Red Edge

• Shortwave Infrared

and Copernicus Sentinel 2 based 
Spectral indices (e.c. NDVI)

• Min
• Max

• Median



Species 
Distribution 
Modelling 

Maximum Entropy approach 
using Wallace R package



› Why Wallace ?

› Protected Area personnel don’t know R

› Wallace has a nice GUI – thus more attractive to them

› Provide at the end the R code – you can read it and understand it 

› And can be shared to experts for corrections, suggestions, etc.



The interface



Some results

AUC > 0.89
TSS > 0.7
Boyce index > 0.81



› Tune up the model for optimization

› Use an ensemble approach by including machine learning algorithms 
such as Support Vector Machines, Random Forests and Boosted 

Regression Trees

› Add landscape metric – fragmentation indices

› Use model results in connectivity analysis

Use the final results in the conservation plan 

of the Cretan lizard



till the end of the project a manuscript will be ready for publication
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happy

• the experts that judge the model 
results
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