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MACSUR Project - Modelling European Agriculture 
with Climate Change for Food Security 

Scop of the project: 

ωHow do soil properties (SOC) and yield security interact 

ωWhere are the vulnerable regions for SOC and yield security for climate scenarios 

ωHow does the quality of soil, meteo and managament  data affect risk analyses  

Crop M group ς scaling exercise 

ωIntegration of biophysical, economic and climate models 

ωThe upscaling of ecological models has resulted in errors and uncertainty that are not 

determined/quantified. 

ωAccurate assessment of scaling methods could help in understanding and estimating of 

the quantity of the error. Therefore it helps to quantify the uncertainty in applying 

ecological models for larger area. 
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Applied models 
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Scaling and aggregation steps 

Å Resolutions: 1x1km, 10x10km, 25x25km, 50x50km, 100x100km  

ÅVariable soil properties; constant climate and management ; cropland is 
assumed to completely cover Nordhrein Westfalia (NUT2).  

ÅVariable climate; constant soil properties and management; cropland is 
assumed to completely cover Nordhrein Westfalia 

ÅSoil properties: dominant soil 

ÅWeather: mean values 

ÅScenarios: Nitrogen-water limited, water unlimited, nitrogen-water 
unlimited 

ÅTime period: 1982-2012 

ÅModeled crops: maize, wheat 
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Soil properties ς SOC 30cm (%) 

 5 

10x10 km 100x100 km 25x25 km 50x50 km 1x1 km 

The implication of input data aggregation in model upscaling 



Stefan Frank 

10x10 km 100x100 km 25x25 km 50x50 km 1x1 km 

Water content at field capacity 
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Clay content (%) 
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HERMES 

APSIM CENTURY COUP 

MONICA STICS 

The spatial distribution of the difference of initial 

and final SOC - wheat 
DayC 

MEAN 
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