
Remote sensing and
deep learning for 

biodiversity assessment
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Outline

● What is deep learning?
● Deep learning in remote sensing:
○ Coral species classification
○ Whale detection
○ Ziziphus lotus arborescent matorral
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3. Deep learning and Sentinel NDVI 
to protect a habitat under the 
Water Framework Directive
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Background Why? Datasets OBIA CNN Functioning

H%$47*'-4'!1303?)'I'!:306&-348&@BMNO8&INP4INNH



29/5629/56

<27Q(C'&7C&)$%2CR

Background Why? Datasets OBIA CNN Functioning

What to get precision shrub maps for?
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Background Why? Datasets OBIA CNN Functioning

Hypothesis:
! GY&/$A2>&)@2&(C$'&E7>'$)$7>-8&)@$-&D$>)2C4'2E$'=7=-&-@C=:&
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Objectives:
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Characterization of 
vegetation spatial 

patterns 

Cartography of 
vegetation patches

Background Why? Datasets OBIA CNN Functioning

Population dynamics, ecosystem 
functioning and landscape 

degradation processes  

What to get precision shrub maps for?
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Google Earth                          Airborne                              UAV

0.5 m / pixel                          0.1 m / pixel                        0.03 m / pixel 

Free Very high cost                         High cost 

Background Why? Datasets OBIA CNN Functioning

Very High Resolution image datasets



New technologies for precise shrub mapping

OBIA Object-based image analysis (OBIA).
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Artificial Intelligence for precise shrub mapping

CNN Convolutional Neural Networks 
(Deep-learning).
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Background Why? Datasets OBIA CNN Functioning

Inferring Groundwater Dependent 
Ecosystems from precision maps



Background Why? Datasets OBIA CNN Functioning

Shrubs are close to bedrock fractures!



RGB images
(Red, Green, Blue)
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Normalized 
difference 
vegetation index 
(NDVI)
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Background Why? Datasets OBIA CNN Functioning

Sentinel NDVI to infer groundwater dependence



Temperature, precipitation and NDVI of Z. lotus (average 2015-2016)

Background Why? Datasets OBIA CNN Functioning

Validating Groundwater Dependent 
Ecosystems from Sentinel-2 NDVI



- CNNs perform well to identify corals, detect 
whales and map shrubs in VHR imagery.

- Sentinel NDVI 10m pixels allowed to demonstrate 
groundwater dependence of Ziziphus lotus shrubs

- Habitat 5220* must be urgently assessed, 
registered and protected under the Water 
Framework Directive as a groundwater dependent 
ecosystem.  

Conclusions and Policy implications

Guirado et al. 2018. Ecohydrology.      Guirado et al. 2017. Remote Sensing
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