
HAL Id: hal-04034701
https://hal.science/hal-04034701

Submitted on 17 Mar 2023

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Long term nitrogen budget modelling in a small
agricultural watershed: hydrological control assessment

of nitrogen losses with semi-distributed (SWAT) and
distributed (TNT2) models

Sylvain Ferrant, François Oehler, Patrick Durand, Eric Justes, Jean-Luc
Probst, José-Miguel Sanchez-Pérez

To cite this version:
Sylvain Ferrant, François Oehler, Patrick Durand, Eric Justes, Jean-Luc Probst, et al.. Long term
nitrogen budget modelling in a small agricultural watershed: hydrological control assessment of nitro-
gen losses with semi-distributed (SWAT) and distributed (TNT2) models. EGU General Assembly
2009, Apr 2009, Vienne, Austria. pp.0, 2009. �hal-04034701�

https://hal.science/hal-04034701
https://hal.archives-ouvertes.fr


 

Any correspondence concerning this service should be sent to the repository administrator:
staff-oatao@inp-toulouse.fr 
 

Open Archive Toulouse Archive Ouverte (OATAO)  
OATAO is an open access repository that collects the work of Toulouse researchers
and makes it freely available over the web where possible.  

This is an author -deposited version published in: http://oatao.univ-toulouse.fr/  
Eprints ID: 3622 

To cite this version: Ferrant, S and Oelher, F and Durand, P and Justes, E and 
Probst, Jean-Luc and Sanchez-Perez, J-M ( 2009) Long term nitrogen budget 
modelling in a small agricultural watershed:hydrological control assessment of 
nitrogen losses with semi-distributed(SWAT) and distributed (TNT2) models. In: 
EGU General Assembly 2009, 19-24 April 2009, Vienna, Austria. 



Long term nitrogen budget modelling in a small agricultural watershed:
hydrological control assessment of nitrogen losses with semi-distributed
(SWAT) and distributed (TNT2) models.
S. FERRANT (1,2), F. OEHLER (1,2,3), P. DURAND (4), E. JUSTES (5), J.L. PROBST (1,2), J.M.
SANCHEZ-PEREZ (1,2)
(1) University of Toulouse; INPT, UPS, ENSAT; Laboratoire Ecologie Fonctionnelle, Toulouse, FRANCE, (2) CNRS;
Laboratoire Ecologie Fonctionnelle, Castanet-Tolosan, France, (3) Present adress: National Institute of Water & Atmospheric
Research ; PO Box 11115, Hamilton, New Zealand, (4) INRA; Sol AGRO et Hydrosystèmes Spatialisation, Rennes, France,
(5) INRA; Agrosystèmes et développement Territorial, Castanet-Tolosan, France

Nitrogen exports in catchments are known to be greatly variable because nitrogen cycle in watershed is controlled
by different factors such as landuse, farm management practices, climate, soil type and hydrological setting. Our
aim is to study the relative importance of the processes controlling nitrogen losses at catchment scale in the long
term using a modelling approach constrained by a long term record of observations. The study area is a catchment
of 330 ha with 95 % of intensive agriculture in a hilly shallow soil context, in the south west of France. Historical
field rotation and nitrogen river load data have been collected for a 20 year period. Two process-based and spatially
distributed models have been chosen to simulate nitrogen transfer and transformation in the whole catchment. The
first one is the fully distributed TNT2 model, developed and validated in a different context (farming systems in
north-western France). The second one is the widely used, semi-distributed SWAT model, used and recognized
to be realistic in many studies on nitrogen transfer in river. This comparative modelling approach was used to
evaluate the effect of different modelling approaches on the identification of controlling factors, and the ability
of both models to simulate alternative scenarios. The discharge, especially during storm flow, is well simulated
by the curve number approach and the semi-distributed hydrological parameter description used SWAT, while
the Topmodel-derived approach used in TNT2 tends to underestimate some peak discharges. Nitrogen dynamic
simulations are considered to be acceptable for both models for a long time period but the use of both models
allows to exhibit their respective capacity and limits. TNT2 has higher potentiality to test the impact of complex
agricultural scenarios because the description of management practices and the simulation of crops to management
options is more detailed. It permits the assessment of spatial interactions and focussed spatial management, like
the set up of grass or tree strips. SWAT can then be used to scale up change scenarios from TNT2 small catchment
results to large catchments.




