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Integrated species distribution model
ISDM

• Multiple data sources at multiple 
scales
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jaguarundi (Herpailurus yagouaroundi)

Grattarola, Florencia, Diana E. Bowler, and Petr Keil. 2023. ‘Integrating Presence-Only and Presence–Absence Data to Model Changes in Species 
Geographic Ranges: An Example in the Neotropics’. Journal of Biogeography 50(9): 1561–75. doi:10.1111/jbi.14622.

@hhulsberg



Joint species distribution model
JSDM

• Multiple species (co-occurrence)
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Our goal
ISDM + JSDM

+ Can fine-scale associations be detected using 
coarse-grain data with IJSDMs?



Methods
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Methods

1. Data simulation:


A. Environmental predictor


B. Species data


2. Fit an IJSDM


3. Check the identifiability and coverage of model parameters 



Environmental predictor

• We simulated a hypothetical 
temperature predictor as a spatially 
autocorrelated environmental raster at 
a resolution of 100x100 grid cells (fine-
grain).

Data simulations

Note: We used the same raster for all simulations



Species data
Data simulations
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black cells are 10% of cells, representing hypothetical discrete sampling sites

Sampling sites of varying grain size
Data simulations



IJSDM
Abundance

Based on ideas from Bowler et al. (2019), Grattarola et al. (2023), and Pollock et al. (2014)
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IJSDM
Presence-absence

Based on ideas from Bowler et al. (2019), Grattarola et al. (2023), and Pollock et al. (2014)
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Parameter Description Values in the simulation

Intercept (always    1 =    2) 5 (fixed)

The species-specific effect (slope) of the environmental 
predictor driving the point process intensity -3, -2.5, -2, 2.5, 3, 3.5

var Residual variance (with var1 = var2) 1 (fixed)

cov Residual covariance (with cov1,2= cov2,1) representing 
species association -0.9, -0.5, 0, 0.5, 0.9

grid The grain at which we sampled the species data 10x10, 50x50, 100x100

Methods
Data simulations: parameter set

 and β1 β2

α αα

540 combinations repeated 
10x, resulting in 5,400 
simulation runs

Note: using 200 cores, the abundance model took 10 hours to run, and the presence-absence model took 23 hours
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Results
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with non-overlapping niche with similar niche 



with non-overlapping niche with similar niche 



Discussion
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Discussion
Can fine-scale associations be detected using coarse-grain data with IJSDMs?

The correct species associations can only be detected using: 


1. fine-grain data (at the grain of the simulated interaction) and 


2. when both species respond similarly to the environment. 


Thus, running the IJSDM with data sources at coarse resolutions can provide 
incorrect estimates of the species’ associations. 



Discussion
Why does the association disappear towards coarse grains?
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Discussion
The effect of similar vs opposite niche



Take-home messages
IJSDMs

Perhaps by including some fine-scale data in 
the IJSDM, the model can correct itself by 
borrowing information.
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It's not possible to get the fine-grain species 
associations from coarse-grain data using 
IJSDMs.
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