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MACSUR ProjectModelling European Agriculture

with Climate Change for Food Security

Scopof the project:

w How do soil properties (SOC) and yield security interact
w Where are the vulnerable regions for SOC and yield security for climate scenarios

w How does the quality of soilmeteo and maragament data affect risk analyses

CropM qgroup ¢ scalingexercise

w Integration of biophysica) economicand climate models

w Theupscalingof ecologicaimodelshasresultedin errorsand uncertaintythat are not
determined/quantified.

w Accurate assessmemf scalingmethodscould help inunderstandingand estimatingof
the quantity of the error. Therefore ithelpsto quantify the uncertainty in applying
ecological modelgor largerarea.
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Applied models

DAYCENT | three different pools, two active pools, a fast, a slowand = The decomposition controlled by modifiers based on

a passive pool nitrogen availability, soil water content and temperature.
COUP The soil is divided into several organic pools for carbon Soil moisture, temperature; substrate controlled and
and nitrogen. Some of these pools are compulsory while follows first-order kinetics
others can optionally be switched on or off.
HERMES The nitrogen pools for mineralization are calculated . Corg content and the CN ratio depending on
based on the Corg content and the CN ratio. The temperature and soil moisture, crop residues and
nitrogen pools described below and calculated the Corg manure.
assuming that the CN ratio remains constant.

MONICA Soil carbon dynamics is described using three pairs i soil temperature and moisture and describe the
(rapid and slow turn-over) of conceptional pools (soil environemntal conditions of the simulated site. Microbial
organic matter, microbial biomass and freshly added biomass death and respiration rates are additionally

organic matter). influenced by soil clay content
STICS The fresh organic matter, the microbial biomass and " CN ratio, soil temperature and water content, and four
humified organic matter, the last compartment being parameters: the humification constant, the
composed of an active and an inert fraction. ‘decomposition rate constant of the residues, the decay
rate of the microbial biomass and the assimilation yield
! of residue-C by the microbial biomass.
APSIM APSIM simulates the SOC in three pools: fresh organic = Decomposition rates of each pool are mainly influenced
matter pool (FOM), microbial biomass pool (BIOM), and by soil temperature and moisture.
humic matter pool (HUM)
| )| . )

CENTURY | three different pools, two active pools, a fast, a slow The decomposition controlled by modifiers based on

and a passive pool nitrogen availability, soil water content and temperature.
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Scaling and aggregation steps

AResolutions 1x1km, 10x10km, 25x25km, 50x50km, 100x100km

AVariablesoil properties,; constantclimate and management croplandis
assumedo completelycoverNordhrein Westfalia(NUT?2).

AVariableclimate; constantsoil properties and managementgroplandis
assumedo completelycoverNordhrein Westfalia

ASoilproperties. dominant soil

AWeather meanvalues

AScenariosNitrogenwater limited, water unlimited, nitrogenwater
unlimited

ATimeperiod: 19822012

AModeled crops maize wheat
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Sollproperties¢c SOC 30cm (%)

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

soc[%]| Jos13|[ 1318 |1s21 [l 2140 [ 40150

S
o
O scale 1km
O scale 10km
O scale 25km
o o @ scale 50km
- ‘ ' * - M scale 100km
E
g
2 o .
o E
2 I @ ;
N e
— \"-— -y Iy "
< = R L .
& PG S| . e e
<P . .« .
\/ T
| L]
- ] | o __/./
o
T T T T T
scale_1 scale_10 scale 25 scale 50  scale 100 0 50 100 150 200
Distance [km]

5 Theimplicationof input dataaggregationn modelupscalin b5 .
‘ p p ggreg p g FA.



Water content at field capacity
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Claycontent (%)
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Thespatialdistribution of the differenceof initial

and final SOC wheat
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