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Methods
- Semi-empirical/Statistical models with process-based 

components, causal discovery algorithms and machine-
learning

- Process-based crop models (e.g. SWIM, LPJmL, DSSAT, 
APSIM) to capture bio-physical relationships

- Econometric methods to analyze household survey data 
and randomized control trials

Project Countries



Our Research on Ethiopia



AGRICA Climate Risk Report - Concept 



AGRICA Climate Risk Report – Agricultural Impacts of Climate Change

Statistical crop model AMPLIFY Process-based crop model APSIM Ensemble of ML Suitability Models

Weather explains 55-89% of 
year-to-year variability of 

nationally aggregated yield

Decrease in suitability for Maize, 
Wheat and Teff. Increase in 

suitability for Sorghum.

Projected Changes in Maize Yield



AGRICA Climate Risk Report – Assessment of Adaptation Strategies

Focus on staple crops!



Changes in Coffee Suitability



Climate Change Impacts in on speciality coffee

Focus on Yirgacheffe, Sidamo, Harar/Mocca, Nekemte and Limu

Approach: 
Suitability Model



• What environmental and biophysical conditions are necessary for coffee in general and specialty coffee in 
particular?

Influences on Coffee Suitability

No single dominant variable for suitability of coffee but for specialty coffees.

Precipitation of 
driest month

Soil pH

Soil pH

Precipitation of 
warmest quarter

Temperature 
Seasonality



• What environmental and biophysical conditions are necessary for coffee in general and specialty coffee in 
particular?

• How would future changes of these conditions change impact speciality coffee?

Future Changes in Coffee Suitability



• What environmental and biophysical conditions are necessary for coffee in general and specialty coffee in 
particular?

• How would future changes of these conditions change impact speciality coffee?
• How can these impacts be mitigated with adaptation?

Deciding Resilience Pathways

Model 
Performance

Climate Change 
Impacts

Model 
Agreement

Top Change 
Contributors

Intensification Agroforestry Soil Fertility 
Management

Irrigation

Combined ●●● ● ●● Bio14, Bio15, Bio3, 
Soil BD, Soil OC

- - - -

Harar ●● ●● ●●● Bio 18 ●● - - ●●

Nekemte ●●● ● ●●● Bio14, Bio4, Soil pH - - - -

Limu ●●● ●● ●● Bio14, Bio2, Soil pH ●● ●●● ●● ●●●

Sidamo ●●● ●● ●● Bio14 ● ● - ●●●

Yirgacheffe ●●● ●●● ● Bio4 ●●● ●●● ● ●●●

●●● high●● medium● low

Potential of Adaptation Measures



B-EPICC era: 
Continuing coffee research with focus on model agreement

• This study was based on six GCMs, how do 
results with other GCMs compare?

• How robust are results across emission 
pathways and time?

• Are results based on global warming levels 
more robust and informative? 
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B-EPICC era: 
Climate Risk Profile for East Africa

Brief for NDC and NAP implementation and climate risk-informed 
decision making:

• Comprehensive: Projected changes for climate and its 
impacts in five related sectors under 
two GHG emission scenarios

• Coherent: Climate and climate impact projections 
based on ISIMIP data

• Concise: 12 page document



B-EPICC era: 
Impact of Soil pH on crop suitability

Presentation on Friday morning by Tamirat Jimma



B-EPICC era: 
Collaboration between PIK and ILRI

Research Stay 2020 Research Stay 2022 Research Stay 2023



Thank you!
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