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OBJECTIVES

• problem:
•What are the land use options to reduce diffuse N export from agro-
ecosystems in Sachsen-Anhalt

• goals
• adaptation of the CANDY model
• simulation of different intensive land use levels
• assessment of results regarding mitigation and economy
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Modelling the C-N-cycle

groundwater

atmosphere

chemical fertilizer
livestock manure

crop remains
deposition
N-fixation

harvest
denitrification
Amm.-volatilization

N-leaching

unsaturated  zone

turnover- and
transport processes
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environment

soil water dynamics

soil temperature dynamics

management

crop development

OM-turnover/ N-dynamics

simulation model
parameters

soil properties

crop properties

driving force

management

climate data

initial values

observation

initialization

 properties of OM-pools

 min. fert. and pesticides

dynamics of pesticides

fluxes and concentrations

CANDY-Model
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model adaptation
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BÜK 200
(soil units)

CORINE
(arable fields / grassland)

LSCP: soil regions
(crop rotations)

Regionalisation: construction of basic geometry

LSCP
+    BÜK 200 
+    CORINE

=   CANDY  objects
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regionalisation – information interlace

allocation of:

• initial values: Nmin, humus level

• climate station

• rainfall scaling

basic attributes
• corine: arable/grassland
• soil region
• BÜK200-unit
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intial conditions

nitrogencarbon
Nmin(0-60cm) = f(Textur)  -> Körschens et al. (1988)Cums= f(Crep,WMZ)   -> Franko et al. (1997)

Nmin(h>6dm)= f(Nmin (0-60); following BDF-simulations
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scenario-development: management

agricutural statistics : proportion of crops and livestock
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scenario-development: Modelling of  fertilizer application rates

1a 1b 2 3

Templates for fertilization events,
N-amount as missing value -999

available Nmin in soil-layers

if
N-DNG= -999 

Increasse/decrese
for yield level

calc 2. and 3. N-application

Decrease for manure/slurry

Decrease for previous crop

Increase for heavy soils

Decrease for catch crops

Modification of the target value
Calc. N-demand

Calc. 1a. und 1b. N-application

Simulated amounts
at given dates

1a., 1b., 2. and 3. N-application

A>1
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• business as usual baseline
• organic farming öko
• 30%-reduction of recommended N-fertilization sba-30
• set aside a) grassland without legumes still (L-)

b) grassland with legumes still (L+)

Prognosis 2004 - 2030

Status Quo : land use  1990 - 2003  (official statistic data)

initial conditions: 1989 => Nmin ( Körschens et al.)
Crep ( Franko et al. )

scenario-development : overview
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CANDY: Organisation of simulations

CANDY
user interface

CANDY
simulation model

scenario preparation

result selection

create and run batch file

process simulation 
pr

e-
pr

oc
es

si
ng

parameter adaptationparameter adaptation

parameters: start, end, plot-ID, soil-ID, climate-ID, object-ID, 
result-database, result-table, Status-File, … 
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Arbeitsumgebung

Regional Modelling:   Organisation Scheme
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riverside
morainic soils

loess soils
hills

highlands

RESULTS - ECOLOGY
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riverside
morainic soils

loess soils
hills

highlands
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RESULTS - ECOLOGY

general results:
organic farming : reduced leaching -> 50%
reduced fertilization : reduced leaching -> 75%

additional effects:         
organic farming : carbon accumulation
reduced fertilization : carbon loss

riverside
morainic soils

loess soils
hills

highlands
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riverside
morainic soils

loess soils
hills

highlands
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RESULTS - ECONOMY

calculation of specific costs:
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Assessment based on :

• N-leaching (level)

• Nitrate concentration

• trend of N-leaching

• humus storage

• costs (lost earnings)

the best choice depends on site conditions

• organic farming is a good option for all site conditions

• setting aside is only for light soils a possible alternative 

• reduction of N-fertilization is best alternative  except for

morainic soil and riverside regions

CONCLUSIONS
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THANK YOU !


