
SSP-RCP Scenario-based Future Land Use Change Projection over Ethiopia
Ermias Sisay Brhane1 and Koji Dairaku1 

1 University of Tsukuba, Tsukuba City, Ibaraki Prefecture 305-8577, Japan

Introduction 

Main objective 

❑ Produce/generate a set of high-resolution land use change projections 

for regional research in Ethiopia using the new integrated scenarios of 

SSPs-RCPs. 

Specific objectives/purposes 

❑ Link the land projection dataset to the latest group of climate research 

scenarios, SSP-RCPs, and

❑ Improve the resolution of the global land projection dataset (LUH2) 

under the latest scenario

Therefore, this study used the Future Land Use Simulation (FLUS) model to 

produce a 1-km future land use land cover (LULC) dataset in Ethiopia, 

comprising six broad land use types at 10-year intervals from 2020 to 

2100 with eight SSP-RCP scenarios

Methodology

The methodological framework for producing/generating a high-resolution 

future LULC dataset under SSPs-RCPs scenario in Ethiopia (study area).

1. Estimation of future land use demand based on LUH2 datasets

→estimation of the future land use area demands for different land use 

types under eight SSPs-RCPs scenarios.

2. Simulation of future land use dynamic with the FLUS model

→conducts a 1-km spatial land simulation using the future land use 

simulation (FLUS) model.

Estimation of future land use demand

❑ Land-Use Harmonization2 (LUH2)

   (http://luh.umd.edu/index.shtml)

❑ LUH2 v2f Release

❑ 12 LULC state layers (supplementary material)

❑ annual resolution from 2015 to 2100, eight SSP-RCP scenarios

❑ 0.25° resolution (approximately 25 km at the equator).

http://luh.umd.edu/index.shtml
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Figure. Projection of land use demands under different scenarios in Ethiopia 

from 2015 to 2100.

FLUS (Future Land Use Simulation) model

❑ A new CA-based model, which couples “top-down” socio-economic 

modeling and “bottom-up” spatial simulation (Li et al., 2017). 

The major mechanisms involved in the FLUS model

1) ANN-based probability of occurrence estimation module and 

2) The self-adaptive inertial and competition mechanism CA of roulette 

selection

Data and Spatial Variables

❑ The dataset used to build and train the FLUS model includes the LULC 

data and spatially explicit biophysical and socioeconomic variables at 

each grid cell. 

❑ 18 spatial variables/input (listed in the table) are assumed to represent 

the driving forces of land use change, as commonly used in the global 

LULC simulation models (Li et al., 2017).

Figure: Spatial driving factors used in this study



SSP-RCP Scenario-based Future Land Use Change Projection over Ethiopia
Ermias Sisay Brhane1 and Koji Dairaku1 

1 University of Tsukuba, Tsukuba City, Ibaraki Prefecture 305-8577, Japan

Result/Main Finding

❑  The FLUS model is used to simulate multiple land use changes in Ethiopia

❑  Land use datasets for Ethiopia 

→ 2020 to 2100 with 10-year intervals

→  the eight SSP-RCP scenarios:

→ 1 km spatial resolution 

→  Six land use types 

(i.e., cropland, forest and shrubland, grassland, barren, urban area, and water bodies)

❑All files in the datasets are in single-band GeoTIFF format.

❑  Future land-use simulations showed that forestland degradation and cropland and urban expansion will be the main forms of land-use change in 

Ethiopia.
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