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The Water Framework Directive demands good ecological status of all surface waters. For 

ditches and (small) lowland streams the good status is described as a clear water state, 

dominated by a diverse submerged macrophyte community. In many urban and agricultural 

regions most surface waters do not comply with this condition, due to high nutrient loads and 

intensive management practices. Subsequent deteriorated ecological states are: single species 

dominance (e.g. Elodea), floating plant dominance (e.g. Lemna) or even dominance by

filamentous algae. The transitions of vegetation structure are not gradual but occur often 

suddenly at certain critical nutrient conditions. To study this the ecological model PC-Ditch was 

developed (Janse, 1998), that was calibrated with datasets of experimental ditches. In a 

preceding study critical values for nutrients were derived (Van Liere, Janse & Arts, 2007). The 

ditch research project PLONS (2007-2011) revealed new insights in the effect of nutrient 

loading and management practices on vegetation structure, but importantly also vice versa. 

Complex feedbacks occur in contrasting vegetation types, regulated by dissolved oxygen 

content, temperature, light etc. These conditions, in turn, affect nutrient processes and 

availability both in the water column and the sediment. As an example: small temperature 

increase will boost denitrification in ditches rates disproportionally (Veraart, submitted). Also it 

may be expected that internal phosphorus release will increase with increasing temperature.  

In this study we present results of simulations with a combination of the PC-ditch model and a 

dynamic hydrological flow model (Duflow). This coupling enables taking into account the 

effect of macrophytes on flow properties and subsequent residence times. The objective is to 

study changes in critical values of phosphorus loading, in the light of management practices and 

projected temperature rise due to climate change. 

Fig 1. Transitions in 

vegetation in ditches due 

to nutrient loading. 


