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Agenda

Tuesday 19th of September

Session Time Title By / Remark

Arrival and lunch 12:00 – 13:00 Place of the lunch (at the canteen of the Thünen Institut)

Welcome to 
Thünen Institute

13:00 – 13:15
Reinhard Well

General

13:15 – 14:00 Introduction and overview of the 
DASIM Project

Christoph Müller

14:00 – 14:30 High-resolution modelling approach in 
the DASIM-project

Olaf Ippisch

14:30 – 15:00 Coffee break

Session I 
Present  the  principle  of  operation  of  denitrification  prediction  by  the
models

15 min 
presentations and
5 min discussions

15:00 – 15:20

CoupModel, Ecosystem Modelling 
Platform with focus on the link between
data and principles.
Model structure Uncertainty or 
Parameter Uncertainty.

Per-Eric Jansson / 
Hongxing He

15:20 – 15:40
How generalization of Nitrification and 
Denitrification in models reduce the 
usefulness of models?

Jagadeesh Yeluripati

15:40 – 16:00
Modelling N2O fluxes – Uncertainties, 
requirements to data and models

Kurt-Christian 
Kersebaum 

16:00 – 16:20
LandscapeDNDC: From site studies to 
three-dimensional soil biogeochemistry

Edwin Haas

16:20 – 16:40
MiCNiT-DNDC
model: the need to couple physical 
constraints and microbial biochemistry

Sergey Blagodatsky

16:40 – 17:00 Coffee break

Session II
Evaluating the existing models. Advantages, disadvantages. What are the 
actual limitations in N-emission modeling

17:00 – 17:10
Simplified model systems for soil 
denitrification

Peter Dörsch

17:10 – 17:30
The challenge of organic hotspots: 
Lessons from manipulation 
experiments

Søren O. Petersen

General 17:30 – 18:30 All

Day’s summary

Social dinner From 19:30 Dinner at Rheinische Republik restaurant1



Wednesday 20th of September

Session Time Title By / Remark

Session III Necessary evaluation data for the model calibration and 
development. What could the DASIM provide and what is still 
missing?

09:00 – 09:30 Validating soil denitrification 
models based on laboratory N2 
and N2O fluxes and underlying 
processes derived by stable 
isotope approaches

Reinhard Well/
Balázs Grosz

Session IV What is the reason of the limitation of the denitrification modeling

General 
(2 min. statemenst)

09:30 – 10:30

Data availability

All
Data quality

Model structure

Model uncertainty

Session V 
Which process representation needs to  be improved in  the model
and how can we do this?

General
(2 min. statemenst)

10:45 – 12:00

How could the denitrification 
sub-models be improved (for 
instance integration and/or 
improvement of anaerobe soil 
volume fractions)

All
Nitrification

Denitrification

Implementation of 
microbiological processes

10:30 – 10:45 Coffee break

Session VI Workshop’s summary

12:00 – 12:30

Join paper for the testing of the 
denitrification sub-models of the 
existing models All

General discussion 

Lunch 12:30 – 13:30 Lunch at the canteen of the Thünen Institut



Minutes of  20.9.17

09:50 – 12:00 
Session IV and Session V: What is the reason of the limitation of the denitrification modeling? 
Which process representation needs to be improved in the model and how can we do this?

2 minute statement from everyone

 Hongxing He: Several data are still missing, especially at landscape scale. Until now only 
N2O data are available and the N-budgets are completely missing. We need more data. 
Laboratory and field measurements are necessary for the model development.

 Søren O. Petersen: monitoring of N2O fluxes from sandy soils clearly showed that C-input, 
e.g. by organic manures, was the dominant control by creating  hot spots. To understand and 
predict this control, physics, e.g. gas diffusion (especially O2) and migration of the liquid 
manure fraction is essential. The models cannot manage the organic hotspots and the 
components are missing. The description of O2 availability and consumption is missing from
the model descriptions.

 Per-Erik Jansson: DNDC was built based on lab coefficients implemented into the models.
Parameters were not calibrated at the field scale. In the field, sensitivity to factors may differ
from lab. It is important to take substrate type and quality of different soils into account. 
Several parameters and several parts of the models still have not been tested.

 Olaf Ippisch: agrees with previous, model structure needs improvement. For the model 
development good measurements without disturbing the system is needed.

 Sergey Blagodatsky: The soil system and N emission control are too complex. Suitable 
high quality data is missing, N2O and CO2 flux are not enough by far. Complex models are 
needed. If we would like to describe this complexity with a complex model than we really 
need high quality measured data.

 Peter Dörsch: Algorithms of actual models are not correct since based on old and 
sometimes wrong concepts and approaches. New concepts are now available but not taken 
into account.

 Katharina Meurer: answer to question depends on what we want to show: national budgets
should be based on simple models that can be parameterized, e.g. like IPCC approach. What
would we like to show and investigate? National budget? Do we need a high complexity 
model for this? Would we like to use the models on field or on lab scale? Maybe we need 
more complex model and we need more data.

 Christoph Müller: Soil heterogeneity is not represented by the models. This heterogeneity 
needs to be included. Models should start from basic processes and basic controls.

 Jan Zawallich: models should be based on basic principles and work at high resolution. 
Averaging controls and activity should not be done first but later after modeling basic 
principles and high resolution. We need more data from laboratory measurements (for 
instance what and how influence the microbiological processes).

 Rene Dechow: currently used models are calibrated on (uncontrolled) field experiments 
based on few quantified fluxes and controls which does not work. Testing models on 
simplified controlled systems is needed. Model structures are still a problem. Question is 
how to constrain data and how to structure data in order to parametrize models. Adequate 
documentation of models is mostly missing. We use and develop models a lot but we really 
need to make a good and transparent parameterization and documentation for these.

 Jagadeesh Yeluripati: Question whether bottom-up or top-down approaches are needed. 
Bottom-up good to understand controls and processes. But field experiments give net 
effects. Need to link field and lab data.  Stable isotope data from field experiments needed. 



We have lab-data what we use for parameterization. Than the models are used on the field 
level. It is a wrong approach. We really need the stable isotope measurements  on field level.

 Edwin Haas: agrees with previous comments. In DNDC, three microbial groups are 
implemented, but it is difficult to assess specific habitat dynamics for this. There is need to 
find suitable lumped approaches to take habitat dynamics into account, which is not feasible 
at the field scale. 

 Kurt-Christian Kersebaum: until now, evaluation was mostly at the field scale. Number of
model papers has strongly increased, but mostly from model users and not from model 
developers. Validation is largely missing. There are not so much model developer. There are 
much more model users who apply the models (how these are available on the internet). The
modeling works are done on the field scale (trace gas fluxes, mitigation experiments). We 
need good datasets (N2O, boundary conditions, heterogeneity, descriptions of the hot-spots).

 Reinhard Well: we need joint strategies from experimentalists and model developers.
 Balázs Grosz: agrees with previous comments. The goal of modeling is relevant. There is a 

need for a data network. The description of soil heterogeneity and hot-spots should be in the 
models.

  
Discussion of statements:

 Peter Dörsch: there is substantial progress in knowledge microbial dynamics, but there is 
no exchange between experimentalists and modelers in this field. The bridges are 
unfortunately missing.

 Olaf Ippisch and Jagadeesh Yeluripati: debate on the role of process-based modeling in 
predicting denitrification. 

 Sergey Blagodatsky: challenge to distinguish essential from non-essential controls. With 
respect to the heterogeneity issue, theories of up-scaling are not sufficiently used.

 Per-Erik Jansson:  models are useful for situations where we can’t measure, also to provide
complete budgets. DNDC was unstable until 3 microbial groups were defined. There is the 
challenge to include soil properties in models adequately.

 Jagadeesh Yeluripati: we need climate change prediction which can only be done with 
models

 Peter Dörsch/Jagadeesh Yeluripati/Olaf Ippisch: further discussion on the need for 
complexity vs simplicity.

12:00 – 12:30
Session VI
Discussion on “Joint paper for the testing of the denitrification sub-models of the existing 
models” and “In view of different modeling goals (prediction, process understanding, 
mitigation of emissions, improving NUE), which process representation needs to be improved 
in the model and how can we do this?”

 Hongxing He: already involved in cooperation  with Balázs Grosz. Estimate of uncertainty 
is needed. 

 Per-Erik Jansson: important to model the response of the manipulation of the laboratory 
experiments for the joint data sets. First the models should be run based on the experimental 
boundary conditions. Calibration of the models based on measured data should be done 
later. 

 Olaf Ippisch: won’t be part now, since his model is under development.
 Sergey Blagodatsky: MicNIt model will be used.
 Peter Dörsch: will use his model on anaerobic soil volume fraction.



 Katharina Meurer: will use Candy.
 Christoph Müller: question if also gross N transformations can be checked. It would be 

useful to include suitable stable isotope tracing approaches. The question is which of the 
models could also model the fate of isotopically labelled pools. (answers: for 
LandscapeDNDC a beta version might be suitable, MicNIt and Coup could probably also 
handle this).

 Jagadeesh Yeluripati: will use ECOSSE. It is important that we compare the concepts of 
the denitrification representation within all models.

 Rene Dechow: would be volunteer to implement algorithms of various denitrification 
concepts into R to enable their direct comparison

 Edwin Haas: will use DNDC
 Kurt-Christian Kersebaum: will use MONICA and HERMES
 Balázs Grosz: DailyDayCent

Next steps: 
 End of 2017 – Delivery of experimental setting of model evaluation data-sets to group 
 01.04.2018 – Delivery of model evaluation data-sets to group 
 01.08.2018 – Delivery of evaluation results from group 
 01.11.2018 – Submission of the join paper


