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Development of a system that will enable water managers to design cost-effective 
restoration programmes for freshwater ecosystems at the local and catchment scale scales 
that account for the expected future impacts of climate change and land-use change in the 
context of WFD and HD.  

       REFRESH  

Euro-LIMPACS REFRESH 

Adaptive strategies to Mitigate the 
Impacts of Climate Change on European 
Freshwater Ecosystems  

http://www.refresh.ucl.ac.uk/ 



Major questions and approaches 

 

 

 

     

 

1. How lake water ecosystem with its catchment is changing -in 
a changing land-use and climate? 

 
2. How to adapt to the change ς or to find the cost-effective 

measures to catchment management ς to achieve WFD 
targets? 

 
3. How to answer to these challenges   ? 
-combination of catchment/lake models with CEA analysis 
-technical approaches ς to integrate real-time measurements 

with modelling tools  
 

   
 

     
   

 



Yläneenjoki River and Lake Pyhäjärvi 

catchment and Lake Pyhäjärvi  
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Yläneenjoki catchment 



Basic facts of the Lake Pyhäjärvi 

Å the most important lake (154 km2 ) in south-western Finland  

 

Å both long monitoring time-series and special data sets available 

 

Åone of the most studied lakes in Finland,  EU projects such as 

EuroHarp, BMW, REFRESH, EU Life project, a high number of 

national projects 

 

Å fish yield is of high importance ï also to reduce phosphorus from the 

lake (average 26% of the P balance) 

 

Å major external loading from Yläneenjoki catchment (22% of 

agricultural land) 

 

Å  lots of activites to reduce external loading from the catchment  

     (wetlands, buffer strips, increased vegetation cover in winter etc.)  

 

 

 

     

 
 

 

 

 

 

 

 



Non-compliance 
Chlorophyll-a and total biomass in Lake Pyhäjärvi 

Ventelä et al. 2011. 

Hydrobiologia 

Tarvainen & Ventelä 2007 



Model setup ςmodel chaining 

 

 

 

     
 

  



INCA -N Sensitivity Analysis: Yläneenjoki  

by Randall Etheridge, unpublished 


