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Abstract 

The model of metacommunity dynamics in drying river networks (see D2.3) was encapsulated in the R 

package “cantal” available at https://forgemia.inra.fr/lisc/r-package-cantal (deliverable D2.2). The 

metacommunity simulator allows to simulate a wide range of drying scenarios, as well as potential 

interspecific heterogeneity in dispersal abilities and resistance to drying. The simulator can also 

simulate varying scenarios of drying events based on input parameters coming from empirical data 

(e.g., river network structure, species dispersal mode and ability, resistance to drying). 

Keywords: metacommunities, biodiversity, drying river networks, habitat connectivity, dispersal, 

resistance trait. 
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Background 

The model of metacommunity dynamics in drying river networks (see D2.3 “A report on the final 

version of the model and the simulation results”, Jacquet et al. 2022) encapsulates the demographic 

processes of reproduction, death and dispersal according to three types of rules corresponding to the 

three dispersal types of organisms considered (drifting, swimming/crawling, and flying). On top of this 

metacommunity dynamics, drying events are simulated. In the simplest version of the model, drying 

events consist in the sudden death of all organisms in the river reach that dries. In more elaborate 

versions of the model, different species have different survival probabilities when facing a drying 

event. This survival probability is considered as a functional trait of the species. More details on the 

model can be found in the companion report of deliverable D2.3. 

The code of the simulator was encapsulated in the R package “cantal” available at 

https://forgemia.inra.fr/lisc/r-package-cantal (deliverable D2.2). The metacommunity simulator 

allows to simulate a wide range of drying scenarios, as well as potential interspecific heterogeneity in 

dispersal abilities and resistance to drying. The simulator can also simulate varying scenarios of drying 

events based on input parameters coming from empirical data (e.g., river network structure, species 

dispersal mode and ability, resistance to drying). These various possibilities are detailed below. 

 

R package structure and functions 

The package contains six main functions: 

• cantal_model 

• compute_div 

• draw_perceived_graph 

• draw_drying_loc 

• OCN2graph 

• hydroriversSHP_to_graph 

 

The function “cantal_model” performs the simulation of the metacommunity model. It returns a list 

with three objects: “burnin” gives for each timestep the species richness for each patch during the 

burn-in phase; “metacom” gives the number of individuals for each patch (row), for each species 

(column) and at each timestep of the simulation phase; “simulation” gives for each timestep the 

species richness for each patch during the simulation. 

The function “compute_div” returns the average and standard deviation of alpha, beta and gamma 

diversity over the last steps of the simulation generated by the function “cantal_model”. Alpha 

diversity corresponds to local species richness in all patches of the network, gamma diversity 

corresponds to regional species richness and beta diversity corresponds to overall dissimilarity in 

species composition of local communities. 

The function “draw_perceived_graph” displays the actual spatial network perceived by a given species 

according to its dispersal mode. Three dispersal modes can be chosen with the options “swimming”, 

“flying” and “drifting”. 

https://forgemia.inra.fr/lisc/r-package-cantal
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The function “draw_drying_loc” displays the location of drying events in the river network. These 

events can be located randomly within the river network, or be located in the downstream or upstream 

part of the network. 

The function “OCN2graph” converts an object of class “OCN” (Carraro et al. 2020) to an object of class 

“graph” to be used in the “cantal_model” function. This function is thus to be used when running 

simulations on simulated river networks generated with the R package “OCN”. 

The function “hydroriversSHP_to_graph” converts a shapefile from the HydroRIVERS database 

(https://www.hydrosheds.org/page/hydrorivers) to an object of class “graph” to be used in the 

“cantal_model” function. This function is thus to be used when running simulations on real river 

networks. 

 

Utilization of the R package in future works of WP2 

The R package “cantal” will be used for task 2.4 of WP2 (“Biodiversity scenarios and mapping at 

multiple scales”) in order to calibrate the model of metacommunity dynamics with the field data 

collected in the focal drying river network sites. This calibration will be performed by approximate 

Bayesian computation (Jabot et al. 2013), that requires to simulate the model a large number of times 

with varying parameter inputs. These simulations will be eased by the encapsulated simulator of the R 

package “cantal” and by the associated function to convert river shapefiles to an appropriate format. 
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