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Summary. Phosphorus plays a key role in the eutrophication of coastal waters. Despite this 
widespread agreement, its release mechanisms from the sediments (internal loading) still 
remain unclear. Phosphorus is present in the environment under various forms more or less 
refractory that can be classified as e.g. labile, organic phosphorus, redox-sensitive phosphorus 
and refractory. In northern Europe, the redox-sensitive part is significant and can play an 
important role in the release of phosphorus from the sediments (Hartikainen et al., 1996). In 
this study, we presented our preliminary results on the modelling of phosphorus processes in 
the sediments of a small brackish bay of the Baltic Sea (Finland). The mechanisms controlling 
phosphorus concentrations in the sediments of the bay and the release of phosphorus to the 
water column were identified as redox-conditions and iron and sulphur chemistry (Thouvenot-
Korppoo et al., submitted). In this study, we presented a new modelling approach to link the 
phosphorus cycle to the oxygen, iron and sulphur cycles in the sediments. The new 
formulation allowed for the representation of the exchange processes between the sediments 
and the water concerning the three most reactive forms of phosphorus (dissolved, redox-
sensitive and organic). The new model successfully simulated the profiles of phosphate, 
sulphate, iron ions, iron-bound phosphorus and ammonium concentrations in the sediments. 
Without the herein introduced reactions linking phosphorus to the iron and sulphur cycles, the 
model could not reproduce the low concentrations of phosphate in the top sediments. 
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