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CES " Biodiversité " 

Includes engineers, researchers, remote sensors, 

ecologists, botanists 

 UMR TETIS (Montpellier) 

 LETG (Rennes) 

 CESBIO (Toulouse) 

 Laboratoire Charles Coulomb 

 Conservatoires Botaniques (CBN Alpin, Méditerranéens) 

 

Develop remote sensing methods and tools for 

biodiversity mapping, monitoring and management. 
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OBJECTIVES of the CES « Biodiversité » 

• 1- Develop methods and tools to characterize 

vegetation biodiversity at various spatial and temporal 

scales. 

• 2- Respond to the needs expressed by ecologists, natural 

space managers or in the context of public 

environmental policies. 

• 3- Strengthen interdisciplinary collaborations between 

remote sensing experts and biodiversity stakeholders 

(botanists, managers, ecologists, etc.) in order to 

promote the exchange of expertise and data necessary 

for the calibration of prediction models. 
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The mediterranean bassin illustrates the link between 

heterogeneity and biodiversity 
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Study site 

Natura 2000 = 10 000 ha 
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High ligneous (HL) 

 

Low ligneous (LL) 

 

Herbs (H) 

 

Bare soil (BS)  

Four strata of interest : 

Fine scale 
 

Aerial imagery (50cm) for  : 

 

Estimation of Vegetation 

Heterogeneity 
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Approach traditionnaly used : 

Configuration metrics Discrete map 
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Classes definition 
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Approach traditionnaly used : 
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Classes definition 

BS 

H 
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Classification 

Pros  

• Widely used 

• Easy to implement  
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• Easy to interpret • Many indices 

• Very sensitive to classification scheme 

Diagnostic 

How to characterize Heterogeneity ? 



Séminaire CES Paysage -  28 et 29 mars 2019 - Montpellier 

Using textural analysis (continuous approach): 

Configuration metrics 

Image 

Classes definition 

BS 

H 

LL 

HL 

Discrete map 

Classification 

Textural analysis 

Diagnostic 

How to characterize Heterogeneity ? 



Séminaire CES Paysage -  28 et 29 mars 2019 - Montpellier 

Using textural analysis (continuous approach): 

Configuration metrics 

Image 

Classes definition 

BS 

H 

LL 

HL 

Discrete map 

Classification 

Textural analysis 

Diagnostic 

How to characterize Heterogeneity ? 

Pros  

• Unspervised 

• Unsensitive to classification scheme 



Séminaire CES Paysage -  28 et 29 mars 2019 - Montpellier 

Using textural analysis (continuous approach): 

Configuration metrics 

Image 

Classes definition 

BS 

H 

LL 

HL 

Discrete map 

Classification 

Textural analysis 

Diagnostic 

How to characterize Heterogeneity ? 

Pros  

• Unspervised 

• Unsensitive to classification scheme 

Cons 

• Hard to interpret 

• Not easy to implement 
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•   Land cover proportion 
•   Patch density 
•   Fragmentation 

Continuous textural indices to characterize 

vegetation heterogeneity 

? 

Analysing vegetation structure using 

Fourier-based textural ordination (FOTO, 

Couteron 2006) 
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Textural analysis 

Windowing 

NDVI 

Dimensionality reduction NDVI 

CIR 

(coarse patterns) (fine patterns) 

PCA axe 1 
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PCA axe 2 

NDVI 

CIR 

Marc Lang  (marc.lang@irstea.fr) 

(very fine patterns) 

Textural analysis 

Windowing 

NDVI 

Dimensionality reduction 
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Results : Texture enhanced with NDVI 

Marc Lang  (marc.lang@irstea.fr) 

Textural analysis 
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NDVI 
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from discret maps 
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Continuous indices and configuration 
Shape Index – Ligneous strata 

Shape Index – Ground strata 



Séminaire CES Paysage -  28 et 29 mars 2019 - Montpellier 

Continuous indices and configuration 
Shape Index – Ligneous strata 

Shape Index – Ground strata 



Séminaire CES Paysage -  28 et 29 mars 2019 - Montpellier 

Continuous indices and configuration 
Shape Index – Ligneous strata 

Shape Index – Ground strata 



Séminaire CES Paysage -  28 et 29 mars 2019 - Montpellier 

Continuous indices and configuration 
Shape Index – Ligneous strata 

Shape Index – Ground strata 



Séminaire CES Paysage -  28 et 29 mars 2019 - Montpellier 

Structure from the three continuous indices 

Axis 1 NDVI Axis 2 

RGB composition  



Séminaire CES Paysage -  28 et 29 mars 2019 - Montpellier 

Structure from the three continuous indices 

Axis 1 NDVI Axis 2 

RGB composition  



Séminaire CES Paysage -  28 et 29 mars 2019 - Montpellier 

Structure from the three continuous indices 

Axis 1 NDVI Axis 2 

RGB composition  



Séminaire CES Paysage -  28 et 29 mars 2019 - Montpellier 

Structure from the three continuous indices 

Axis 1 NDVI Axis 2 

RGB composition  



Séminaire CES Paysage -  28 et 29 mars 2019 - Montpellier 

Structure from the three continuous indices 

Axis 1 NDVI Axis 2 

RGB composition  



Séminaire CES Paysage -  28 et 29 mars 2019 - Montpellier 

Structure from the three continuous indices 

Axis 1 NDVI Axis 2 

RGB composition  



Séminaire CES Paysage -  28 et 29 mars 2019 - Montpellier 

Texture 1  

Vegetation fragmentation 

 

Texture 2   

High ligneous dominance 
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Proxy of strata composition 

Map of heterogeneity 
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Depicting gradient of  heterogeneity 
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Upscaling 
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Heterogeneity from UAV data 

 UAV acquisition on the Causse d’Aumelas 
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DSM- DTM 
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Thresholding 

Metrics 

 Ground points classification 

DTM computation 
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DTM computation 

 Interpolation from ground points 

Thresholding 

Metrics 
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DEM computation 

 DSM – DTM : 

0 m 

8.5 m 

Thresholding 

Metrics 
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Classification 

 Thresholding 

Ground 

Low ligneous 

High ligneous 

Thresholding 

Metrics 
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Take home message 

•  Textural indices from FOTO combined with NDVI can efficiently 

characterize vegetation structure of complex landscape 

 

• The method is unsupervised 
•  is unsupervised 

• With no parametrization 

 

• Only three indices summarize information about : 
•  composition and organisation 

• on four vertical strata 

 

• Maps of heterogeneity can be used for monitoring biodiversity, 
natural hazards, crop pratices … 


