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Hall et al. (1997) : “The resources and conditions present in an area that produce 
occupancy – including survival and reproduction – by a given organism”
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River River connectivityconnectivity for for fishesfishes
� Hydraulic connectedness and biological connectivity

100 m

A

B

∫== r(x)dxminB)RCM(A,d
 wayspossible

fonc

Integrating riverscape
composition between
patches using minimal 
cumulative resistance
(MCR) from Knaapen
et al. (1992) or least 
cost modelling

� Estimation with hydrographic and biological distances
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Flowchart of the approach: methods and tools
Indexes 

calculation

Composition : area, patch number

Fragmentation : nearest neighbor distance, proximity index
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Example of connectivity to a spawning habitat
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Resistance coefficient (r): 
based on swimming capacities 
and behavioural movements 

linked with predation risk
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1 km

Impact of habitat structure on ecological connectivity

0.2

Probability to reach the 
nearest spawning habitat
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Resistance variability to 
movement and some area 
with lower probabilities

Exemple for:
Seine river segment of 25km, limited by navigation weirs
Barbel size 150mm
25 spawning habitat patches
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Cumulative Impact of physical and chemical barriers 
on ecological connectivity
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Land use and Land use and hydrographichydrographic networknetwork
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ExampleExample of of laterallateral connectivityconnectivity for for pikepike ((esoxesox luciuslucius))
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Barrier effects and habitat modification 
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� Indexes quantifying vital habitats quality

� Maps visualizing global connectivity of segments

� Freeware calculating oriented hydrographic and biological distances

� Identification of critical habitat

Allowing:

� Prioritization of restoration schemes

� Preservation of high quality patches

� Test of scenarios

Adding a patch of feeding 
habitat

Evaluating connectivity for fish



How How itit maymay help the help the definitiondefinition of of aquaticaquatic corridors?corridors?

� Increasing connectivity

� reduce fragmentation by the restoration of vital 
habitats

�decrease barrier effects by the equipment of 
impassable dams, reduce diffuse pollutions, better 
water treatment in sewerage plants,  


