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Introduction: what data?



   

Introduction: what data?

Models cannot use coordinates as predictors
Hypothesis: same environmental conditions = same species 



   

Point of 
observation

Buffer around 
observation

Value Average
(+ STD, min, max)

SDMs: Chosing environmental data

Limitation in usual SDMs: number of predictors

=> Only one value per variable



   

Environmental landscape
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Spatial structure IS important
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Pilot study

38 genera

300,000 occurrences



   

Pilot study

38 genera

300,000 occurrences 18 variables



   

Spatial data processing
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Spatial data processing
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Results

Variation in space Variation in time

Puffinus pacificus

Thunnus thynnus

Prionace glauca



   

Model performance



   

Model performance

Top prediction Top 2 Top 3

69.2%

83.2%
89.1%

63.3%

78.8%
85.9%

CNN (Spatial input) DNN (Punctual input)



   

Most important insight

Predictive power

Influence of variables



   

Most important insight

Predictive power

Influence of variables



   

Thank you

Future work:

Include multiple modalities in the 
model: satellite imagery and scalar 
time series.

Recommendations for data producers:
● Maintain data access protocols in 

the long term
● Maximize duration and geographical 

coverage

Contact: gaetan.morand@umontpellier.fr



   

Appendix: Pipeline



   

Appendix: Genera 



   

Appendix: Variables

FSLE (Finite Size Lyapunov Exponents) = rate of separation of particle trajectories 
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