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Spatial coincidence

• Landscape genomics mainly uses one of the six concepts of 
spatial analysis

• In order to connect genetic information with geo-
environmental data, we utilize spatial coincidence analysis 

• This approach associates information levels and is able to 
compare across them thanks to their common geographical 
coordinates 

• We need a geo-referenced data set comprising one or more 
environmental variables describing the sampling location 
and a geo-referenced molecular marker data set for the 
study individuals or population(s)



Science, 2010

Landscape genomics

• Correlative approaches and spatial 
statistics

Genome-wide information
• Paradigm shift and transition phase



Data integration
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Transfer of attributes

• Usually we start with a file containing the 
coordinates of the sampling locations

• Then we add molecular information

• The next step is to feed this geo-molecular
matrix with environmental descriptors
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Complete the genetic matrix…
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…with environmental variables 
characterizing sampling locations



Two possibilities

• Characterize sampling points with the 
underlying value for a given environmental 
variable (typically the case for plants)

• Characterize sampling points with statistics of 
a given environmental variable for the 
underlying area (typically the case for animals
→ estimation of the movement range)





Environmental representativeness

• We just considered spatial representativeness of 
environmental variables

• Another issue is the temporal representativeness of 
environmental variables

• CRU data or Worldclim data are produced on the basis 
of observations collected during several years (e.g. 30 
years for CRU, ~1960-1990)

• Can we compare genetic data which are the result of 
long evolutionary processes with environmental data 
characterizing only the very recent period ?

• Paleo-environmental datasets are available



Paleoenvironmental data





Exercise

• Characterizing sampling points with
environmental data 




