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Goals ._-:__-_E

Identification of new indicators assessing the
sustainability of agricultural systems.

quantitative estimation of the trace gas N,O
integration of N,O as an indicator in the agricultural
consulting software REPRO (Hulsbergen, TU
Munchen)
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REPRO: Framework of mass and energy balance
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Improvement:

Division of the different
denitrification losses in
N,O, NO und N..

» Integration of N,O-emis-

sions in the assessment
of sustainability criteria
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Scheyern: Daily N,O-Emissions
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Siggen: Soil Moisture in 5 cm Depth
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DNDC: Calibration of the different modules

Climate Soil Vegetation Management
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Methods

1.Sensitivity Analysis

variation of all parameter at one time

parameter were varied in a range between 1/10 and 10
times starting from the original value

Monte Carlo Sampling

n =200

testing of sensitivity

- multiple linear regression

- selection of the significant parameters for further
operations (ANOVA)
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Methods

2. Calibration

e variation of all sensitive parameters at one time

e parameter were varied in a range between 1/10 and 10

times starting from the original value

* Monte Carlo Sampling

n = 10.000
* selection of the parameter sets:

- different efficiency criteria

- comparison of observed and calculated values (visually)

Efficiency criteria:

d, between 0 < and 1 &
E. between -c0 < and 1 &

r2, between 0 < and 1 ©

Root Mean Square Error: RMSE, between 0 © and o

Factor of Agreement:

Nash-Sutcliffe:

Factor of Determination:

d=0,96
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Giessen: Results Calibration Soil Temperature
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I DNDC Model calibrated

I Veasurement
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Giessen: Results Calibration Soil Moisture

Calibrated:
d=0,68

E

Not Calibrated:
d =0,50

0,18

0,47

r2=20,39

RMSE

E=-191
rz=0,32
RMSE = 0,27

e

1

= @ IR 5
o o o o

[96] Sd4Mm

0.9
0.8

6
(=}

&
o

0.1

L6'TT'8
L6'0T'v¢C
L6'0T'6
L6'6'VC
L6'6'6
L6'8'G¢
L6'8°0T
16°L°9¢
L6°L'TT
16'9°9¢
L6'9°TT
16'G'L¢C
L6'G°CT
L6V’ LC
L6'V'CT
L6°€'8¢
L6'EET
16°C°9¢
L6°C'TT
L6'T'LC

I DNDC Model calibrated

I Veasurement

I DNDC Model not calibrated

Siggen: Results Validation Soil Moisture
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Scheyern: Effect on N,O-Emissions p—— :;L__.!
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Summary & Outlook P ,_.jmﬂ
» Dbetter fit of calculation of soil temperature during

* improved calculation of the soil moisture

» good transferability of the calibrated soil climate
* improved but still not satisfying results of the daily

» calibration of mineralisation and N-decomposition

—

winter (frost-thawing-cycles)

module to other sites

N,O-emissions

processes necessary
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Thank you for your kind attention!

Many thanks to the model author Changsheng Li and to
Henry Neufeldt, Claudia Kammann, Frank Schmadeke, Heiner
Flessa, Stefan Glatzel, Hermann Jungkunst and Carola Lampe

for providing me their data.
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