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Watersheds losses of phosphorus and suspended matters have large economic and environmental 
incidences. To evaluate environmental policies or ahead of the implementation of mitigation options, 
stakeholders concerned by surface water resources sustainability require analytical tools to evaluate the 
apportionment between point and diffuse sources of nutriments and pollutants. A number of empirical 
and mass balance modeling approaches have been developed in the recent years to answer to this 
operational demand (Cassel et al, 2002; Nemery, 2003). Point and diffuse sources were commonly 
evaluated from loading values or using power functions established between phosphorus concentration 
and water discharge measured under mid and long-term monitoring programs at watersheds outlets 
(Burher et Wagner 1982). These models do not explicitly account for the processes that control P 
concentrations and dynamics in the river system. Quantitative impact on mass balances of In-stream 
processes has been often neglected although they determine storage and speciation transformations of P 
inputs (Dorioz et al, 1998). 
To differentiate the phosphorus sources, we developed a simple and loaded-oriented model –- that 
computes retention, settling, re-suspension rates of fine and coarse P fractions and their relation to P 
concentration of bed-sediments. The model is applied on a long-term database (25 years provided by 
the International Commission for Geneva lake Protection) of water discharge and chemical flows to 
evaluate the incidence of agricultural (Policy Measures for Integrated Production and Required 
Ecological Provisions) and sewage treatment policies (implementation of modern and efficient sewage 
treatment systems) implemented in the Venoge watershed (240 km²) for the control of Geneva lake 
pollution. The model predicts adequately observed values of dissolved and particulate phosphorus. It 
can detect changes occurring in the behavior of the river system, notably the P retention properties that 
vary with the organic pollution of the river, with two main patterns: retention properties limited by 
anoxia in conditions of excessive loads, and concentration-dependent properties after restoration of 
water quality. The model reflects the gradual decrease of point and diffuse inputs over the studied 
period. 
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