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Land use, habitat loss and biodiversity

PBL 2010, Rethinking Global Biodiversity Strategies



Land use, habitat loss and biodiversity

t

Gerstner et al. 2017 Div Distr 23:1193-1203Newbold et al. 2015 Nature 520:45-50



Resolution

Hasegawa et al. 2016 ~ 50 km

Alkemade et al. 2009 (GLOBIO3) ~ 50 km

Hurtt et al. in prep. ~ 25 km

Klein Goldewijk et al. 2011 ~ 9 km

Van Asselen and Verburg 2012 ~ 9 km

Seto et al. 2012 ~ 5 km

Robinson et al. 2014 ~ 1 km

Hoskins et al. 2016 ~ 1 km

Global land use models

Hoskins et al. 2016, Ecology and Evolution 9:3040-3055



GLOBIO 4 land-use allocation routine

Wish list

• Global extent

• High resolution

• Discrete allocation

• Land use + intensity (following GLOBIO and PREDICTS)

• Connection to PBL’s IMAGE model

• Reasonable run-time



Land use  

claims

Land use
Land cover, soil, 

elevation, slope...

Data table

Map

Regions

Suitability per 

land-use class

General idea

• Regional land-use ‘claims’ (socio-economic drivers)

• Local allocation (mainly physiographic variables)

• User-defined allocation order 

(urban > cropland > pasture > forestry) 

GLOBIO 4 land-use allocation routine



Cropland suitability modelling

ESA CCI land cover maps (1992-2015)



Cropland suitability modelling

ESA CCI land cover maps (1992-2015)
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Cropland suitability modelling

Procedure

• Relate cells converted to cropland to covariates

• Covariates: previous land cover, climate, distance to 

roads, slope, elevation, soil properties, ...

• Four cropland types + overall

• Model per IMAGE region

• Logistic regression, AIC-based variable selection

• Model fitting and cross-validation: 2003-2013

• Model testing (hind-casting): 1992-2002 

• Model evaluation based on AUC, TSS and Moran’s I



Cropland suitability modelling

Results

Model goodness of fit based on back-casting

TSS



Cropland suitability modelling

Results

Importance of the covariates



Cropland suitability modelling

Results

Suitability map 



Further suitability modelling

Urban

Approach similar to cropland



Further suitability modelling

Urban

Approach similar to cropland

Pasture

Based on FAO livestock allocation procedure

cattle density (animals per km2; GLW 3) Robinson et al. 2014 PloS ONE



Further suitability modelling

Urban

Approach similar to cropland

Pasture

Based on FAO livestock allocation procedure

Forestry

Based on altitude and accessibility (roads)



Pilot study

• IPBES global assessment

• Cropland + urban suitability based on distance

• Claims of cropland, urban, pasture, rangeland and forestry 

from LUH data

• Cropland intensity added based on N application



GLOBIO 4 land-use allocation routine



Biodiversity modelling with GLOBIO 



Wish list

• Global extent

• High resolution

• Discrete allocation

• Land use + intensity (following GLOBIO and PREDICTS)

• Connection to PBL’s IMAGE model

• Reasonable run-time

GLOBIO 4 land-use allocation routine



Outlook

• Finalize suitability layers

• Improve intensity modelling

• Incorporate changes in natural vegetation

• Go probabilistic


