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LONG-DISTANCE DISPERSAL AND RANGE 
EXPANSION IN HABITAT NETWORKS 

 

Climate and land-use changes will require species to move large distances following the shifts in 
their suitable habitats, which will frequently involve traversing intensively human-modified 
landscapes. Conservationists therefore need to evaluate the degree to which habitat patches 
scattered throughout the landscape may function as stepping stones facilitating dispersal among 
otherwise isolated habitat areas. Dynamic and spatially explicit population models can be used for 
that purpose, but are generally too data demanding to guide wide-scale analysis or decision 
making. Other simpler static connectivity models, such as those based on graph theory (network 
analysis), may be more amenable for practical use in conservation and ecology research, but are 
limited in some fundamental ways, such as that they only consider the amount of habitat that can 
be reached by a single (usually average) disperser along its lifespan. 
Here I present a new generalized network model of habitat connectivity that accounts for the 
number of dispersing individuals and for long-distance dispersal processes across generations. I 
discuss the basic characteristics and assumptions of this generalized model and present the main 
findings and implications that derive from it. I test the predictions of this generalized connectivity 
models against other previously developed static connectivity models by examining the large-
scale range expansion of a forest bird species, the Black Woodpecker (Dryocopus martius), over a 
20-year period in a region of about 32,000 km2 in NE Spain. 
I conclude that previous static connectivity models can seriously underestimate the importance of 
stepping-stone patches in sustaining rare but crucial dispersal events. Stepping stones must be of 
sufficient size to be of conservation value and are particularly crucial for the spread of better-
adapted species (either native or invasive) or genotypes over long distances. There is a need of 
rethinking conservation strategies that solely focus on the largest habitat blocks within reserves 
while neglecting durable protection for the mosaics of suitable habitat patches in the 
intermediate landscapes. 

 

at Edificio C6 - Faculdade de Ciências da Universidade 
de Lisboa - Campo Grande - LISBOA - room 6.1.36 – 12 p.m. 


