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Background 
Prediction of post-larval supply in coastal habitats is crucial as it allows 
understanding juvenile fish recruitment. Previous study conducted in Madagascar 
modeled the post-larval species richness and abundance using machine learning 
and past-days remotely sensed oceanic conditions (RSOCs) obtained in a period of 
eight days prior to fish sampling. This approach was duplicated for modeling fish 
post-larval supplying the coastal habitats of Reunion Island, 950km East of 
Madagascar. The aim was to detect how RSOCs contribution varies in predicting the 
post-larval supply at a regional scale.  
 
Method 
Models were fitted with random forests (RF) using combinations of local variables 
and RSOCs at a small temporal (8 days) and spatial (within 50 km from the coast)-
scales. The dataset (DS) combining data related to the fish post-larval abundance 
and the predictors (i.e. local variables and RSOCs) were split into a training dataset 
(for fitting the model) containing 75% of DS, and a testing dataset (for assessing the 
predictive performance of the model) containing 25% of DS. The Random Forest-
Recursive Feature Elimination algorithm (RF-RFE) were used for eliminating highly 
correlated predictor variables which can influence a goodness-of-fit of a RF model 
through the percentage of deviance. The predictive performance of the model in 
predicting the response variable were assessed using the coefficient of 
determination (R2) between the predicted values from the fitted model and the 
observed value from testing dataset. The modeling were performed R programming 
software. 
 
Results 
The contribution of RSOCs in predicting the post-larval supply appeared more 
important in Madagascar than in Reunion Island. RF models accuracy based on the 
coefficient of determination (R2) for the richness and abundance was around 70 and 
60% for Madagascar against 51 and 41% in Reunion, respectively. The sea surface 
temperature, Chlorophyll a concentration and meridional currents were the most 
important predictors for richness and abundance in Madagascar. However, in 
Reunion, the zonal currents were the only RSOCs ranked as important predictors. 
The contribution of local variables including salinity, and turbidity were ranked higher 
than the zonal currents for both richness and abundance models in Reunion. Such 
regional variability of models accuracy and predictors importance could be linked to 



the small size of Reunion Island compared to Madagascar and the presence of 
important meridional coastal currents in the southwest of Madagascar.  
 
Conclusion 
The remotely sensed oceanic conditions predict better the post-larval fish supply in 
country with large coastal area than those with a restricted coastal areas. However, 
long-term data collection related to post-larval supply is still needed for the both 
countries to circumvent impact of the interannual variability on the accuracy of the 
predictive model. 


