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EDITORIAL

The STICS team is happy to invite you to the 12 th Stics users seminar. This seminar is a side-session of the iCROPM symposium that gathers eminent crop modelers from all around the globe. The iCROPM will focus on advances in crop modelling in general, with a great diversity of models and views on crop modelling. This seminar will focus more specifically on the Stics model and on the scientists community familiar to, or interested in the way the model (i) conceptualizes and simulates cropping systems (ii) has evolves over the past years to account for an increasing range of cropping systems properties. It offers a unique opportunity to take advantage of the great diversity of the views and expertise of the scientists coming to Montpellier this week.

We chose to host the seminar at the Agropolis campus in Montpellier, at the French agricultural research and international cooperation organization CIRAD that works for the sustainable development of tropical and Mediterranean regions. It is not mere coincidence -it underlies our will to strengthen the ability of the Stics model to deal with issues at stake in tropical environments. This is also reflected in the program and the list of participants.

We truly hope you will enjoy this Stics2020 seminar, and that it will offer you the opportunity to connect and exchange with new people on your favorite topic as well as on other challenges you want to undertake for the future. 

Thursday 6th February 2020

Introduction

Agricultural lands represent nearly 70% of the surface area of the Seine-Normandy basin. The multiplicity and diffuse nature of the hydro-physico-chemical processes involved in the transfer of agricultural-source nitrogen (N) make the characterization of their impacts on the quality of the basin water resources a challenging and complex issue. In this context, an original interdisciplinary modelling platform has been developed [START_REF] Gallois | Modélisation de la pollution diffuse d'origine agricole des grands aquifères du bassin Seine-Normandie : Actualisation des modélisations couplées STICS-MODCOU -Modélisation de scénarios agricoles sous changement climatique[END_REF].

Material and method

The platform deals with the main processes affecting water quality along the aquatic continuum by linking the STICS, MODCOU and RIVERSTRAHLER models [START_REF] Ledoux | Proposition d'un modèle couplé pour la simulation conjointe des écoulements de surface et des écoulements souterrains sur un bassin hydrologique[END_REF][START_REF] Billen | Modelling phytoplankton development in whole drainage networks : The Riverstrahler model applied to the Seine river system[END_REF][START_REF] Brisson | Conceptual basis, formalisations and parametrization of the STICS crop model[END_REF]. Over the simulated domain (100,000 km 2 approximately), model interactions (cf. Figure 1) are set in order to:

• water and N flows below the sub-root zone using the STICS v10 code. STICS inputs resulted from the spatio-temporal evolutions of agricultural practices describing over 4,500 cropping systems since 1970 (ARSEINE v3.4.3 database, INRA Aster) [START_REF] Puech | Evolution des bases de données pour caractériser les dynamiques des systèmes de culture sur le bassin Seine-Normandie[END_REF] as well as climate data
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Figure 1 :

 1 Figure 1: Diagram of the integrated modelling platform of the Seine-Normandy basin. Water flows in blue, N flows in red.
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			Chair:	E. Pattey	
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(SAFRAN, Météo-France) and soils characteristics (BDGSF, INRA InfoSol). A dedicated software allowed their integration and the STICS distribution over the territory [START_REF] Gallois | Modélisation de la pollution diffuse d'origine agricole des grands aquifères du bassin Seine-Normandie : Actualisation des modélisations couplées STICS-MODCOU -Modélisation de scénarios agricoles sous changement climatique[END_REF]);

•

Synchronously model nitrate and water flows transiting through sub-surface, unsaturated and saturated compartments of the regional hydrosystem, using the MODCOU hydrogeological model;

•

Model N transfer and transformations across the 36 000 km-long river system via the RIVERSTRAHLER model, computing geographical distributions of N-concentrations in the network.

Results and implementation

The platform's ability to reproduce the agro-hydrosystem behavior was assessed at three levels:

•

Indirect validation of STICS water drainage and N-leaching flows : The development of a Quality Assurance Protocol (QAP) [START_REF] Beaudoin | Evaluation of a spatialized agronomic model in predicting yield and N leaching at the scale of the Seine-Normandie basin[END_REF] combining sensitivity analysis and agronomic expertise of STICS inputs and outputs allowed to evaluate the reliability and consistency of STICS simulations at the macro-regional scale;

• Direct validation on nitrate concentration rates in aquifer system: The aquiferous nitrate content was predicted with a maximum absolute bias less than 10 mgNO3 L -1 at 580 control points (cf. Figure 2);

•

Direct validation of nitrogen supply dynamics in the river system: Simulated river concentrations were compared with available observations at the gauging station scale (cf. Figures 2a,2b,2c). Relying on these performances, the platform allowed a complete assessment of N-related transfer and transformation processes along the soil-hydrosystem continuum over 50 years (Passy et al., 2018). It also permitted to study the sensitivity of groundwater to two contrasting foresight agriculture scenarios over 2017-2050period (conventional and agro-ecological -Puech et al., 2018)).
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