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A north-south divide in Europe: how projected changes in water quality
differ depending on climate and land management
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Halliday (1), Valesca Harezlak (4), Joseph Hejzlar (5), Leah Jackson-Blake (6), Ahti Lepisto (7), Eva
Papastergiadou (8), Joan Riera (9), Katri Rankinen (7), Dennis Trolle (10), Paul Whitehead (11), Sarah Dunn (6),
and Tuba Bucak (12)
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Institute SYKE, Helsinki, Finland, (8) Department of Biology, University of Patras, GR26500 Patras, Greece, (9) Departament
d’Ecologia, Universitat de Barcelona, Barcelona, Spain, (10) Department of Bioscience - Lake Ecology, 8600 Silkeborg,
Denmark, (11) School of Geography and the Environment, University of Oxford, Oxford, UK, (12) Limnology Laboratory,
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The key results from the application of catchment-scale biophysical models to eight river-systems across Europe
to assess the effects of projected environmental change (change in climate, land use, nitrogen deposition and water
use) on water quantity and quality will be presented. Together the eight sites represent a sample of key climate and
land management types, and those aspects related to the Water Framework Directive were modelled: river flow,
river and lake nitrogen and phosphorus concentrations, and lake chlorophyll-a. The baseline period was 1981-2010
and the scenario period, 2031-2060. The robustness and uncertainty of the models was assessed. Long-term trends
and seasonal variations in all the major modelled variables were simulated well in the baseline period. Dynamic
models however typically produced results with lower variance than the observations. The predicted effects on
water flows differed between northern and southern sites. In the north and mid-latitudes, the increased evaporation
was balanced to some extent by increased precipitation, leading to relatively small effects on flows, though seasonal
effects may still be important. In the south the increased temperatures and lower precipitation act to reduce water
flows considerably. In general, the projected effects of climate change on nutrient concentrations were rather small.
The effects of credible land use changes on nutrient concentrations were larger. However, there were exceptions
and there were considerable differences in the response between sites dependent on the mixture of nutrient sources
(agriculture versus wastewater). Modelled ecological changes were not generally proportional to the changes in
nutrients.



