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Understanding land use change is key

Increasing data availability

Spatial accuracy vs. long-time records 

23. May 20212

Background
ESA CCI LC (ESA, 2017)

Copernicus LC

(Buchhorn et al., 2020)
Global Forest Change 

(Hansen et al., 2013)

LUH2 (Chini et al., 2021)

HILDA+ (Winkler et al., 2021)

Reconstructions

Remote sensing

HILDA+ bridges the gap, 

provides higher spatial, temporal 

and thematic detail.

Winkler, K., Fuchs, R., Rounsevell, M., & Herold, M. (2021). 

Global land use changes are four times greater than previously 

estimated. Nature Communications, 12(1), 2501. 1103 

https://doi.org/10.1038/s41467-021-22702-2

https://doi.org/10.1038/s41467-021-22702-2
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1. What are major land use transitions? Spatial and temporal patterns

2. What are the drivers? How do they differ by world region?
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Research questions
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1. Land use transitions 1960-2019

Classification rules for major 

land use transitions based on 

HILDA+
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1. Land use transitions 1960-2019

Agricultural expansion

~twice the size of India
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1. Land use transitions 1960-2019

Forest loss > forest expansion
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2. Drivers of  land use change

INDIRECT

DIRECT

to shrub/grassland

Driver groups and indicators
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2. Drivers of  land use change
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2. Drivers of  land use change

GDP

cereal price wage

life expectancyage

subsidies conflictspopulation (density)

nature protection
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2. Drivers of  land use change

fireyieldtractors floods

droughts fire

biofuels
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Agricultural expansion into non-forest areas as largest land use transitions

N: forest expansion - S: deforestation, agricultural expansion 

Importance of indirect drivers (Economy, Politics, Demography)
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In a nutshell

Account for spurious 

correlation, interdependencies, 

endogeneity

Winkler et al. (in prep): Drivers of global land 

use transitions

karina.winkler@kit.edu


