Land Change: global change in local places

Peter Verburg




Human influence on the environment (Ellis et al., 2010)



Human influence on the environment (Ellis et al., 2010)
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In many countries a significant share of agricultural land is concermned

Global large scale land acquisitions
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Land abandonment




Local land change in a tele

e e T T B e g :
P : e . . _ .




Telecoupling
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Agricultural productlon
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Food security
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Agricultural intensity (cropland areas)
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Based on Neumann et al. (2010), Agricultural Systems 103, 316-326.
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Food security
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Forest transition: changing forest/population relations
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Market mfluence
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Spatial trade-offs

Global scale Increased competitiveness of agriculture
Marginal areas: Prime agricultural areas:
Landscape scale e
Abandonment Intensification/scale enlargement




Land sparing
VS.
Land sharing
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Land““‘Sparlng vs. Land S»hﬁarlng

sy

= | and 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’

= | and 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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SRS s
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Land use intensity
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A historic perspective
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Kaplan et al., 2009
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What does (land use) history teach us? _,
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Simulation experiment SOC stocks and land use history

o SRR EdiiN R

T

~

[

=]

S - 9

< - =

o ==

E - = -

-

O

/)]

rHistoric Igw input §ystem . |
0 50 100 150 200 250 300 350 400
Simulation year
Historical land use - high input (plaggen) - - - -Historical land use - low input (heath)

—— Present-day land use - high input - - - Present-day land use - low input

Schulp and Verburg.. 2009 Aariculture, Ecosvst. Env. %




Luse change Netherlands 1900-2000

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

e SR

Schulp et al., 2009 Geoderma  ,,
|



Explaining variables of soil carbon stocks

RS

Site
Nieuwleusen Achterhoek Veluwe Den Bosch Allsites
Associations with SOC content — Deferminanis separately

Independent variables

Site factors

Loam content 23% 11% 6% 5% 0%
Median sand grain size 6% 1% 4% 6% 2%
Elevation 2% 8% 8% 4% 0%
Groundwater class 5% 3% 2% 3% 2%
Soil type 21% 6% 2% 12% 10%
Geomorphology 0%™* 6% 3% 8% 4%
Land use history

Reclamation type 14% 1% 2% 3% 17%
Land use 1900 15% 4% 3% 8% 2%
Reclamation age 12% 1% 1% 1% 1%

Present-day land use and management
Land use 1999 0% * 1% 1% 3% 1%
Permanent grassland 0% * 0% * 1% 1% * 0%
OCes Input by crops per zip code region 19% 4% 0%* 1% 2%
OCz input by livestock per zip code region 16% 0%* 1% 3% 2%
OC.& input by crops per municipality 6%
OCgx input by livestock per municipality 9%

Schulp and Verburg., 2009 Agriculture, Ecosyst. Env.
|



Improved soil carbon inventory accounting for land

use history
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Learning from history: validating land change models

Land use in 1900

£

Simulated land use fr 2000

Land use specific log Rep '

Results of statistical d 3
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Land use type specific conversion settings
-How likely is a land use type to change
@ -Which conversions are allowed




Model results




Lessons from hlstorlc Iand use analyS|s

[ .

= | arge legacy effects
= Path dependence (e.g. cities)

= | arge transitions have occurred due to changing human-
environment interactions, fluctuations in land use

= | earn 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 Iand cover to Iand use to land function

Land System Interactions
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“Land cover can be a cause,
constraint or consequence of
land use”

(Cihlar and Jansen, 2001)
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Land Function

intent/purpose
land maragernant

provision of goods
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Land functions:

the capacity of the land to
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- ——_- —Asselen & Verburg, 2012 GCB

Cropland Systems Mosaic cropland and grassland systems
|:| Cropland; extensive with few livestock |:| Mosaic cropland and grassland with bovines, goats & sheep
|:| Cropland; extensive with bovines, goats & sheep |:| Mosaic cropland and grassland with pigs & poultry

|:| Cropland; extensive with pigs & poultry - Mosaic cropland (extensive) and grassland with few livestock

|:| Cropland; medium intensive with few livestock - Mosaic cropland (medium intensive) and grassland with few livestoc

|:| Cropland; medium intensive with bovines, goats & sheep - Mosaic cropland (intensive) and grassland with few livestock

|:| Cropland; medium intensive with pigs & poultry Mosaic cropland and forest systems
|:| Cropland; intensive with few livestock [ Mosaic cropland and forest with pigs & poultry
- Cropland; intensive with bovines, goats & sheep |:| Mosaic cropland (extensive) and forest with few livestock

- Mosaic cropland (medium intensive) and forest with few livestock

- Mosaic cropland (intensive) and forest with few livestock

- Cropland; intensive with pigs & poultry
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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

i |

= | and governance
= | and system architecture
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Baseline
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New Communalism Scenario

Territorial Sustainability Scenario
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Key messages

= | and 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

= | ocal solutions adapted to the global context are needed

= | and science can act as a platform integrating research
efforts, connecting different perspectives across scales
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Institute for Environmental Studies
VU University Amsterdam
http://www.ivm.vu.nl

Thank you!




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 6
.



