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Observed data are required to carry out hydrological simulations 8 in a watershed for use by policy makers. Hydrological simulations thus require 9 a large interdisciplinary knowledge about modeling, computer sciences, data-10 bases, GIS. A Matlab preprocess prior to the hydrological modeling is presented 11 for educational purposes and an easy uptake by non-GIS users. Moreover, this 12 allows for parallel computing. This pre-process builds on two renowned and 13 freely available Matlab toolboxes providing GIS and mesh functionalities. Ad-14 ditional functionalities allow for a decomposition of watersheds with respect to 15 parameterized constraints, including the meshing of the subdomains and the 16 construction of an oriented flow graph. The method is exemplified on a sub-17 basin of the Saar River.
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(4) format the partition as a shapefile for plotting purposes (shapewrite and shaperead 84 of the "mapping Matlab toolbox"), ( 5) mesh the subdomains [START_REF] Kourakos | Vectorized simulation of groundwater flow and streamline 144 transport[END_REF], (6) determine inlet 85 and outlet faces, (7) order subdomains to build an upstream to downstream graph. 86

The files generated (sub-domain mesh and oriented flow graph) are used as input file 87 for the hydrological model. 88

Results
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For the sake of clarity in the figures, the small watershed (89 km²) of the Mutterbach 90 stream near to the city of Sarralbe (Région Grand-Est, France) is used. To serve as a 91 defense waterline in 1940, 6 ponds and 5 dams were built to supply water and to con-92 trol the floods in the valley. These constitute a set of 11 primary checkpoints allowing 93 for water management. In Figure 1.b, the decomposition is carried out with respect to 94 these hydrological structures (marked with red squares). To anticipate parallel compu-95 ting, secondary checkpoints have been added to fulfill the third constraint. 

Fig. 1 .

 1 Fig. 1. (a): Location in France (red point); (b): Decomposition/checkpoints; (b) Load-
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  GIS framework is intended to be useful not only 124 for education purposes or for a first contact with GIS tools for hydrology modeling, 125 but also as a common basis for interdisciplinary studies with non GIS users. Moreo-126 ver, it benefits from the numerous toolboxes already developed in and for Matlab. 127 GIS interface builds on two renowned and freely available Matlab 129 toolboxes providing GIS and mesh functionalities. It has been designed for an easy 130 uptake by non-GIS users and modelers in hydrology. Resulting watershed decomposi-131 tion can be interfaced with a conceptual model or with a parallelized finite element 132 model for watershed simulations by using the oriented flow graph for routing. 133
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