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The RiNux model has been developed to simulate and predict monthly nutrient fluxes from land to coastal waters
under various scenarios of global change. The RiNux model consists of different modules for simulating the
hydrology, sediment transport, and nutrient transport within river basins at a 3 km resolution using available
global data sets for input variables. The sediment transport module simulates the supply of sediment from the
hillslopes to and transport through the river network and accounts for sediment detachment and transport capacity
on hillslopes, transfer to and transport in the river channel network, conveyance losses due to sediment deposition
in lakes and reservoirs, and overbank sedimentation on floodplains.
To estimate sediment supply from hillslopes to the river network, we employed an adapted version of the Revised
Morgan–Morgan–Finney (RMMF) model. As the RMMF model is intended for the prediction of annual soil
loss in small-scale catchments, we accounted for the difference in scales between the RMMF and RiNux models
by introducing appropriate scaling parameters for both spatial upscaling (from the original approximately 100
m resolution to the 3 km RiNux model resolution) and temporal downscaling (from an annual to a monthly
resolution). In addition, the RiNux sediment module accounts for the limitation of the transfer of sediment from
the hillslopes to the river channel due to the generally low slope gradients in the riparian zone. For this, we
introduced an additional transport capacity parameter for the riparian zone, which was estimated taking into
account the sub-grid variability using the SRTM digital elevation model (∼ 90 m ×90 m). The transport capacity
of the riparian zone was calculated from the average slope gradient in the SRTM grid cells adjacent to the river
channel cells.
The parameter values for RiNux sediment transport module were borrowed from the literature without further
calibration. Test runs for three large river basins in contrasting climate zones (Mississippi River, Rhine River, and
Mekong River) showed that the sediment module is capable to reproduce the seasonal pattern of sediment fluxes
at various locations within these river basins and to predict the absolute sediment fluxes within a factor of 3.


