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Human influence on the environment  (Ellis et al., 2010)
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Human influence on the environment  (Ellis et al., 2010)
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landportal.info/landmatrix
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Land abandonment
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Local land change in a telecoupled world
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Telecoupling

J. Liu, unpublished
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Expansion: land cover change
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Agricultural intensity (cropland areas)

Based on Neumann et al. (2010), Agricultural Systems 103, 316-326.
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Intensity of agriculture in 
160.000 LUCAS points 

(N/ha)

LUCAS 2003, 2006

CAPRI 2000
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Temme and Verburg, 2010



17Rounsevell et al., 2012
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Forest transition: changing forest/population relations

Kauppi et al., 2006
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Market influence

Verburg et al., 2011
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Spatial trade-offs
Increased competitiveness of agriculture

Prime agricultural areas:
Intensification/scale enlargement

Marginal areas:
Abandonment

Global scale

Landscape scale
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Land sparing
vs.

Land sharing
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Land Sparing vs. Land Sharing

 Land sparing: human activities very intensive on ‘restricted’ 
area.

– High impact on ecosystem services in affected area
– Low impact on ecosystems in remaining area
 Spatial/temporal spill-over / re-bound effects
 Not all ecosystem services can be ‘transported’

 Land sharing: multi-functional land use
- Based on synergies in ecosystem service provision
- Extensive land uses, requiring large areas
 Large land requirements, no ‘wilderness’
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Land use intensity

Erb et al., subm.
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A historic perspective
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Kaplan et al, 2009
Standard scenario

Kaplan et al, 2009
Technology scenario

Klein Goldewijk et 
al. (2010)
HYDE 3.1

Pongratz et al. 
(2008)
Maximum scenario

AD 800

Gaillard et al., 2010
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Kaplan et al., 2009
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37Kaplan et al., 2009



38What does (land use) history teach us?
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Peter.Verburg@ivm.vu.nl // http://www.ivm.vu.nl
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Simulation experiment SOC stocks and land use history

Historic low input system

Schulp and Verburg., 2009 Agriculture, Ecosyst. Env.
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Luse change Netherlands 1900-2000

1900 2000

HGN/LGN database
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Carbon stocks and ‘age’ of agricultural conversion

Schulp et al., 2009 Geoderma
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Explaining variables of soil carbon stocks

Schulp and Verburg., 2009 Agriculture, Ecosyst. Env.
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Improved soil carbon inventory accounting for land 
use history

Schulp et al., 2013
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Learning from history: validating land change models

Land use in 1900

Land use specific location suitability
Results of statistical regressions

Land use requirements
Change of land use during century

Land use type specific conversion settings
-How likely is a land use type to change
-Which conversions are allowed

Simulated land use for 2000

Neighborhood
characteristics
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Model results

Model20001900
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Lessons from historic land use analysis

 Large legacy effects

 Path dependence (e.g. cities)

 Large transitions have occurred due to changing human-
environment interactions, fluctuations in land use

 Learn from areas with long-term sustainable production

 Telecoupling is not new (colonial period), but interactions are 
more intense and faster

 Demand for ‘services’ from the land is unprecedented

 Model predictions based on historic trends likely to be
irrealistic
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From land cover to land use to land function

“Land cover can be a cause, 
constraint or consequence of 

land use”

(Cihlar and Jansen, 2001)

Verburg et al., 2009 Journal of 
Environmental Management

-intended
-unintended

Land functions:
the capacity of the land to provide goods and services 
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Asselen & Verburg, 2012 GCB
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Land change and sustainable development

Land change is a CONSEQUENCE of global change

Land change is a major CAUSE of global change

Land change is a possible SOLUTION to global change

Land governance
Land system architecture
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Rural 
development 
potentials

(Van Berkel and 
Verburg, Land use 
policy)
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Baseline

New Communalism Scenario

Territorial Sustainability Scenario
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Key messages

 Land change happens at the interface of the human and 
physical earth system

 Contextualized, place-based land governance solutions are 
needed to meet the sustainable development targets of the 
millenium development goals

 Local solutions adapted to the global context are needed

 Land science can act as a platform integrating research 
efforts, connecting different perspectives across scales
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Thank you!

Peter.Verburg@vu.nl
Institute for Environmental Studies
VU University Amsterdam
http://www.ivm.vu.nl
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OPEN SCIENCE MEETING

LAND TRANSFORMATIONS:

BETWEEN GLOBAL CHALLENGES AND LOCAL REALITIES
19-21  March 2014, Berlin (Germany)

Call for Session proposals closes on January 31st,  2013

www.globallandproject.org


