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Why a need for Connectivity paradigm and modelling efforts?
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FlowConnectivityApproach(FCA)

MANAGING MODELING COMPLEXITY FOR SOIL AND WATER CONSERVATION WITH 
THE CONTRIBUTE OF A  NEW TOOL 

Photo, Borselli2011
Northernappenine, Italy



Key points of this presentation :

ÅConnectivity basic concepts, and Flow Connectivity 
approach (FCA) (my personal view)
ÅDevelopment of index of connectivity (IC) 
ÅTheoretical basis of IC index
ÅFields of application of FCA
ÅExamples of application: soil erosion hazard and 

scenario analysis )
ÅCalibration of IC index and IC interpretation
ÅVariants of IC index: applications and extension to mass 

movements 
ÅDiscussion on IC index, presents limits and possible 

future developments and impact on policy making 
decisions
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Hydrological connectivity is a term 

often used to describe the internal 

linkages between runoff and 

sediment sources in upper parts of 

catchments and the corresponding 

sinks (Croke et al., 2005).
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Connectivity paradigm has 

prominent importance  

also in geomorphology 

and landscape 

evolution: processes and 

ratesé

( seedefinitions review in Brackenet al. (2013) ) 
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Definition of connectivity for sediment flow: 
Connectivity may be defined as the chances that a particle has to reach the nearest 
sink and it depends on: distance to the sink; characteristics of the route; water 
available to transport from upslope; water that is gained/lost along the downslope 
route

Erosionand connectivityin anold biancanabadlandlevelledfield (Tuscany, Italy 2001)
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Diffuse connectivity it is also influenced (Cammeraat ,2002) by :

1) soil surface irregularity (roughness), which could be very low at

the patch scale, but higher at the hillslope and the catchment scales;

2) spatial organization of the vegetation at the hillslope scale and the

spatial arrangement between land units at the catchment scale;

3) rainfall intensity, event duration, and thus the effective rainfall.!!!!
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from Borselliet al. 2008



Buffalo Flow rate,   flow  and storage,   Drivingforce

The Buffalo jump.
A Native Americans
hunting technique
that has some similitude
with  soil erosion /runoff 
ǇǊƻŎŜǎǎŜǎΧΦ 
e.g.  The chance  of each 
ōǳŦŦŀƭƻ ǘƻ Ŧŀƭƭ ΧΦ ŘƛŜΣ
.. or escape and surviveΧ.

The previous characteristics

are defined and used,

by many soil erosion 

distributed models in

modelling and  computation

of erosion and deposition 

in whole catchments

Distance to cliff

(obstacles and 

Impedance)

A conceptual exampleé 

The importance of connectivityé

Source: Alfred J. Miller 1887   from  National Archives of Canada

TheSINK
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ÍÁÎÙ ÓÏÕÒÃÅÓȣȢ ɉÎÏÎ ÏÎÌÙ ÄÕÅ ÔÏ ÓÏÉÌ ÅÒÏÓÉÏÎȣȢɊ
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Conceptual model of sediment yield at various scale and contributing 

sources and sinks (De Vente and Poesen, 2005)
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