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INTRODUCTION 

Reducing nutrient loading is of high importance when managing 
and restoring eutrophic lakes. Varying lake models can be used for 
assessing water quality impacts due to abiotic and biotic factors, af-
fected by changes in nutrient loading and climate. 3D models offer 
the most sophisticated tools for this, but their use and validation is  
challenging. 

 

COHERENS-MODEL 

Coherens is a 3D hydrodynamic and water quality model for ecosys-
tem modeling. It was developed by the Management Unit of the 
Mathematical Models of the North Sea (MUMM). The model consists 
of the following modules: 
 a physical model with sub modules for currents, salinity and tem-

perature, 
 a sediment model which describes the sinking of suspended inor-

ganic and organic substances, 
 modules for the spreading of harmful substances. 
 
SYKE has developed an ecological sub-model which contains the 
following:  
 chemical compartments for dissolved nitrogen and phosphorus, 

and nitrogen and phosphorus in detritus, 
 a biological model which simulates the growth and decay of two 

algae groups (cyanobacteria and other algae). 
 

MODELING LAKE PYHÄJÄRVI 

Simulations were performed for a short flooding event in 6.-
9.5.2006. The model was forced with wind values at 3h intervals, 
and daily inflow of two rivers were used as boundary conditions. 
Water temperature and suspended sediment, nitrogen and phos-
phorus concentrations in the rivers were taken from observations on 
3.5. and 17.5. 

RESULTS 

A strong spatial heterogeneity was observed in the lake from turbid-
ity maps produced with two independent methods, MERIS satellite 
data and interpolated in situ flow through data. The simulated sus-
pended sediment spreading from the two inflowing rivers is well 
comparable to these turbidity maps (especially in the river Yläneen-
joki case). Although the simulation seems to overestimate the sus-
pended sediment values near the River Pyhäjoki mouth, the spread-
ing direction is the same in both the simulation and turbidity maps. 
 

FUTURE WORK 

The work in Tekes funded CatchLake2 project will continue with dy-
namic simulations over the open water period of 2006. The nutrient 
input to the lake will be taken from SWAT and INCA catchment mo-
dels. The lake water quality will then be simulated under various 
loading and climate scenarios. 

Turbidity values a) interpolated from continuous flow through data and b) estimated from 
MERIS reflectance at 708 nm (Lepistö et al. 2008), and c) simulated suspended matter concen-
tration (mg/l) at 0.5 m depth on 9.5.2006 by the Coherens-model. 

Simulated suspended matter concentration (mg/l) on 6.-9.5.2006 in the south near the River 
Yläneenjoki mouth. 

Simulated suspended matter concentration (mg/l) on 9.5.2006 on a transect beginning from 
the River Yläneenjoki mouth (in south). 

Lake Pyhäjärvi is situated in south-western Finland. It has a surface area of 154 km² and an 
average depth of 5.4 m. Two major rivers discharge into the lake (River Pyhäjoki from the east 
and River Yläneenjoki from the south) and one river runs out from the north.  
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