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To develop:  

● a shared comprehensive information system on the 
impacts of climate change on European crop production 
and food security 

● first shared pan-continental assessments and tools 
● (Full) range of important crops and important crop 

rotations 
● Improved management and analysis of data 
● Model improvement (stresses and factors not yet accounted for) 

● Advanced scaling methods 
● Advanced link to farm and sector models 
● Comprehensive uncertainty assessment and reporting 

● To train integrative crop modeler 

CropM - key  ambitions (MACSUR 1):  
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Progress on modelling more crops and crop rotations  

 
  

● Modelling vine (model inter-comparison study)  

● Modelling of crop rotations  

● Modelling oil seed rape 

● … 

Field trial in Göttingen, Germany. (c) Mark Winter 
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● Modelling of crop rotations 

More Crops and Crop Rotations  
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Kollas et al., in review 

Continuous crop rotation modelling  
can improve simulation results 

compared to year-to-year models 



Data ... for better understanding and modelling climate change impact 

 
  

● Evaluation of data quality (platinum, gold, silver) 

● Quantify data gaps for modelling 

● Empirical analysis of crop responses to past climate 

variability and change 

● Observed adaptation options and their efficacy 

● Effect of extreme events (past analysis and projections) 

● Climate change scenarios 

● Concept for data management, data journal 

● … 
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● Effect of temperature increase and extreme events (heat) 

Data ... for better understanding and modelling climate change impact 

Example: 
Wheat 

(Germany) 

Increasing temperature 
enhances crop development 

Rezaei et al., 2015 
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Data (analysis, quality, management, ...)  

 
  

● Effect of extreme events (multiple events) 

Trnka et al., 2014 

Probability of stress depends 

on type of stress and region 

8 



Scaling ... for large area model application 

 
  

● Evaluation of scaling methods 

● Linking of models 

Ewert et al. (2015) 
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● Evaluation of scaling methods 

Zhao et al. (accepted) 

Scaling ... for large area model application 

Loss of spatial variability with 

increasing aggregation 

Example:  
Wheat and maize 
(NRW, Germany) 
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Uncertainty 

 
  

● Methodology & protocols for uncertainty analysis 

● Methodology for standardized model evaluation  

● Local-scale climate scenarios & uncertainties in climate 

projections 

● Basic methodology for probabilistic assessment of CC 

impacts using impact response surfaces  

● Methodology for probabilistic evaluation of alternative 

adaptation options  
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Uncertainty 

 
  

● Basic methodology for probabilistic assessment of CC 

impacts using impact response surfaces (IRS1) 

Pirttioja et al. (accepted) 

Example: Wheat 
(Finland, Spain) 

2 models 

Impact response surface 

depends on model and 

region 
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Uncertainty 

 
  

● Methodology for evaluation of alternative adaptation 

options through improved, climate robust crops 

Rötter et al. (2015) 13 

Develop crop modelling 

for ideotyping to support 

breeding 



Implications for policy makers... 

 
  

● Simulation of climate variability and change impacts 

=> Past impacts… 

Example: Wheat, maize 
(Europe), SIMPLACE, 1982-2006 

Zhao et al. (in review) 
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Implications for policy makers... 
● Simulation of climate variability and change impacts       

=> Future impacts 

Example: Average European wide change in net irrigation 
requirement for different crops under three climate change scenarios 
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Requirement for irrigation increases depending 

on crop and region. How to adapt? 

Zhao et al. (in review) 
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MACSUR review and updates of IPCC AR5, WGII chapter 7 

on food security and food production systems  (here: Climate 

sensitivity of crop models beyond - thus far- quantifiable uncertainty range) 

Ensemble median response (26 models; solid) and IQR (coloured) of 

dry matter winter wheat yield relative to the baseline (1981-2010) 3 

sites with changes in T and  baseline  Precip.  Source: Pirttioja et al., 

Climate Research, accepted. 

Review of  Porter et al 2014, 

Chapter 7, IPCC, WGII.  

Source: Rötter (2014):  

Robust uncertainty 

Implications for policy makers... 



● Improve crop model to better capture extremes 

● Complement knowledge from crop models with 
empirical crop-weather analysis 

● Consider management variables in simulations 

● Full range of methods for analysing uncertainty in 
climate impact assessments 

● Evaluate potential adaptation options 

 Contributing to cross-cutting issues and case studies. 

 Further the links with other modelling activities 

 Link local to European and global responses 

Outlook – Main aims MACSUR 2 
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Application, pilot and case studies 

 
  

Finland: Northern Savo 

Austria: Mostviertel 

Italy: Oristano, Sardinia 

 

Focus: 2020, 2030, 2050 

 

Integration of models; 

participation of stakeholders; 

global economic and climate 

scenarios (SSPs, RCPs) 
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International Crop Modelling Symposium 

15-17 March 2016, Berlin, Germany 

(Co-Chairs: F Ewert, K Boote, R Rötter, P Thorburn) 

(Local host: ZALF, C Nendel) 

General Programme: 

I. Improvement of crop models and modelling approaches 

II. Linking crop models and genetics 

III. Crop modelling for risk/impact assessment related to global change 

and food security 

IV. Related other modelling activities (grassland, pest disease, FSMP, …) 

“Crop Modelling for Agriculture and Food Security  
under Global Change” 
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