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Remote sensing for ecological applications

 resources

Tasks

● land cover classification

● species distribution modelling



Remote sensing for ecological applications
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Objective
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Geographical distribution

Typical GFM cover GBIF cover

TRY cover

Sampling bias

● centred on cities

● missing entire ecosystems



Geographical distribution of pre-training dataset
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How to pick seasons?

phenology curve

calendar date

at random

Seasonality
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Seasonality



Pre-training dataset

SSL4Eco
250K, Sentinel-2, 2.56 ✕ 2.56 km



SeCo-Eco ー GFM model
Momentum Contrast (MoCo)

+

Xiao et al., ICLR 2021 

He et al., CVPR 2020 

Mañas et al., ICCV 2021 

What Should Not Be Contrastive
in Contrastive Learning

↓
Seasonal Contrast (SeCo)
learns to capture seasons 

instead of being invariant to seasons

SeCo-Eco - ResNet50 trained on SSL4Eco with 
Seasonal Contrast technique



New benchmarks
CAVM ー Arctic vegetation typesBiomes ー global biomes 

Olson et al., BioScience, 2001 Raynolds et al., Remote Sens. Environ., 2019



Results
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Results

Species distribution
modellingBiomass 

distribution

Climate

multi-label classification on 6x6 
pixel patches
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Recommendation for future GFM design

● geographical sampling

● EVI-based seasonality

Practical outcomes

● SSL4Eco pre-training dataset

● SeCo-Eco model for ecological tasks

● ecological benchmarks

● easy to combine with other data modalities

Takeaways
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