
Predicting Species Occurrence Patterns 
from Partial Observations

 Predict jointly species encounter rates from 
remote sensing data
 Target at hotspot h:
    
        

                                      

Hager Radi Abdelwahed1, Mélisande Teng1,2, David Rolnick1,3

Motivation

Results

   1Mila Quebec AI Institute  2Université de Montréal  3McGill University

● Climate change is a major threat to 
species biodiversity which is essential 
to maintain healthy ecosystems. 

● Goal is to predict species occurrence 
patterns given:
(a) satellite imagery
(b) known information on the 
occurrence of other species. 

Model

ML + remote sensing + citizen 
science + available observations about 
other species

Task

Opportunity

● SatButterfly: A dataset for predicting 
butterfly species encounter rates from 
remote sensing and environmental data.
○ A subset of the data are collocated 

with existing data from SatBird [Teng 
et. al 2023]

Contributions

● R-Tran (ours) outperforms other methods in predicting species encounter 
rates with partial information both within a taxon (birds) and across taxa 
(birds and butterflies). 

● R-Tran: A model to train and predict 
species encounter rates from partial 
information about other species. 
○ R-Tran uses a transformer encoder 

architecture to model interactions 
between features of satellite imagery 
and targets.

- Feedback-prop: Convolutional neural network inference 
under partial evidence, CVPR, 2018.

- General multi-label image classification with transformers, 
CVPR 2021.

- Satbird: a dataset for bird species distribution modeling 
using remote sensing and citizen science data, NeurIPS 2023
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● Feedback-prop is an inference method that utilizes partial information.


