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The project “RIVERTWIN” developed, adjusted and tested a framework for an integrated regional model to be used for the strategic planning of water resources management in river basins under contrasting ecological, social and economic conditions. Target river basins were located in Germany, Uzbekistan and Benin Republic. Due to its holistic approach, the project contributes to the EU Global Water Initiative and to the Millennium Goals defined by the WSSD 2002. RIVERTWIN applied two innovative methodologies to integrate scientific knowledge from both natural and social sciences: Integrated modeling and integrated scenario development. 

The project tested and validated nine submodels covering different aspects of water and land management in the Neckar basin and developed the integration framework MOSDEW which provides coupling interfaces as well as a user interface for compiling and visualizing the effect of defined scenario options on water and land resources. Seven of the submodels tested in the Neckar basin were successfully transfered to the Oueme basin (Benin, Westafrica) including the integration framework MOSDEW. The groundwater model MODFLOW and the ecohydraulic model Meso-CASIMR could not be transferred because for the former the geohydrological situation of the major part of the Oueme basin was not adequate and for the latter fish habitat requirements for the indigenous fish species were lacking. Five of the submodels tested in the Neckar basin were transferred and adapted to the Chirchik-Ahangaran-Keles basin (CHAB) (Uzebkistan, Central Asia) and complemented with additional four models (HBV-GAMS, SEM, IRR_SYS, WAVE) which take into account the specific hydrological and water allocation conditions in this basin which are (1) heavily modified water fluxes in the lower part of the basin with reservoirs and a complex channel network (2) interconnection with two smaller basins (Akhangaran, Keles) and (3) strong competition for scarce water resources by different user groups (agriculture, energy production, ecology). The specific setting requires a dynamic integration interface which takes also into account feedback between water availability and water consumption. This requirement was met by the adapted model version MOSDEW-Chirchik.

In each river basin the developed model framework was used to perform simulation runs of scenario options which has been previously defined in cooperation with relevant stakeholder groups and to quantify their impact on selected water and land use indicators. The scenario options take into account global and regional climatic changes, socio-economic perspectives and interventions in the water and agricultural sector. In each basin, the results of the scenario calculations where evaluated and discussed in public stakeholder workshops. The results are available on the MOSDEW website at http://mapserver.ilpoe.uni-stuttgart.de/rivertwin/index.php
Training and capacity building are recognized as the major pillars for the dissemination of research results and their transfer from science to practical and sustainable operation. The training activities directed towards the application of the RIVERTWIN models covered more than 500 person-days, including training in the SAS (Story and simulation) approach for scenario development. In the course of the trainings, the scientists and staff members realized the usefulness of the models and some institutions (Direction Générale de l’Hydraulique, Institut National de Recherches Agricoles) requested the implementation of individual models (HBV, SLISYS, WEAP) in their institutions. Thus, after calibration, the operational models were handed over to the respective institutions. In addition to the training in model application, a total of eleven Bachelor, eight Master and nine Ph.D. students were supervised, the majority having completed their theses work at the end of the project.

The usefulness of the integration framework MOSDEW-Oueme with respect to the support of the basin and subbasin comittes in the Oueme basin has been fully recognized by the potential end-users. However, the new water law in Benin has only been enforced in 2007 and the institutions that could make use of the model are not yet established. Continuation of the support is envisaged in order to accompany the start of the operational phase in view of a sustainable use in Benin Republic in the future. Regarding MOSDEW-Chirchik. The integrated model was finalized only in January 2007. Therefore, it was not possible to enter into the training phase in the framework of RIVERTWIN. This example shows that a three-year project duration is not enough for elaboration of a complex modeling and scenario development approach and its implementation in practice. Further actions are being planned, including the preparation of manuals, guidelines, training tools and recommendations for the implementation and sustainable use of MOSDEW-Chirchik by the river basin organisation.

In conclusion, RIVERTWIN showed that it is possible to transfer successfully complex integrated model schemes from European basins to basins in Africa and Central Asia. However, the model structure has to be adapted depending on the geohydrological conditions and on the allocation mode of water resources. With respect to the water allocation mode, at least two categories should be distinguished: One category with limited or neglectable regulation and extraction of surface waters and no competition for water and the second category with heavily regulated water fluxes and strong competition for water resources. For the first river basin category, RIVERTWIN has developed the integration framework MOSDEW-Neckar (and MOSDEW-Oueme) and for the second category the integrated model MOSDEW-Chirchik is applicable.
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