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Type of data

 Observations:
 Measurements (eg. Abundance, diversity…)

 Geolocated

 Landscape:
 Geolocated variables (fields, hedges,…)

 Various types : polygons, segments, points

 Questions:
 Which variables have an effect ?

 What are the intensities and the scales ? 

 Different scales for the landscape variables ?
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Current Buffer methods

 Landscape variables summarized 
into « new » variables : 
 Proportions of each landscape 

variable

 Buffers of different sizes 

 Scale of effect :
 Model selection (R², AIC, model 

averaging,…)

 Variable selection (Random 
forest,…)

 No consensus on methodology
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The 2 new methods 

We propose 2  methods to estimate the scales of effect.

Based on different approaches : 
 Estimation of Buffer optimal radius  : Bsiland()

 Estimation of Spatial Influence Functions : Fsiland()

Two methods implemented in a R Siland package : 
 Data import

 Estimation and tests

 Results visualization and map
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Point observation Polygonal observation 

Model 1 : Buffer model 
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Case study : simulated data 
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Data: 2 landscape variables L1 & L2 and 98 observations



Analyse : données ponctuelles
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Analyse : données parcellaires
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Estimation visualization 
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Estimation visualization 
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Landscape variable 2
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Model 1 : Maps of landscape variables effect

Landscape variable 2



Model 2 : Spatial Influence Function (SIF)
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Model 2 : Outputs 
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Model : Sif Map 
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Vraisemblance profilée

15



Model 2 : Effect maps
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plotFsiland.land(resF,landSiland,dataSiland,var=1)

plotFsiland.land(resF,landSiland,dataSiland,var=2)



Model 2 : Global effect map
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plotFsiland.land(resF,landSiland,dataSiland)



Conclusion and perspectives 

 Other properties 
 Multiannual data and one landscape per year (in buffer approach)

 Random effects (LMM and GLMM models)

 Interaction between local and landscape variables

 R Vignette (  > vignette(“siland”) )

 SILand (version 2.0.4) package is available on CRAN 
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Landscape variable 1 Landscape variable 2
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Model 1 : Maps of landscape variables effect



Estimation par polygone (influence sans la parcelle
d’observation)
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resF2=Fsiland(obs~x1+L1+L2,land=landSiland,data=dataSiland,wd=20
,border =T)



Inferring landscape effect
 Landscape effect : 

 Intensity of effect

 Scale of effect 

 Identifying scale of effect  is complex

 Varies between species 

 Depends on measures  

 Interacts with local variables

 Crucial problem because 

Wrong scales can conduct to misleading results 

22



Case study : simulated data 
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Example :
• 2 landscape variables : L1 & L2



Case study : ecological variable 
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98 observations



Multiannuel ? Buffer (pour l’instant)
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Interaction des variables locales avec variables 
paysagères

 Interaction avec la variable locale :
 Module l’effet de la variable paysagère

 FIS ou buffer identique quelquesoit la valeur de la var. locale

 Ex : 

 resB=Bsiland(obs~x1*L1,land=landSiland,data=dataSiland)
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𝜇𝑖 = 𝜇 + 𝛼𝑙 + (𝛽 + ϒ𝑙)
𝑟∈𝑅

𝒇𝜹 𝒅𝒊,𝒓


