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As a consequence of the Paris agreement on the 

reduction of greenhouse gas emissions in 2015 [1], 

the global energy production is transforming towards 

renewable energies. Due to the storability of potential 

energy, hydropower takes a special position within 

the group of mostly intermittent renewable energies, 

offering the possibility of flexible response to peak 

loads in electricity consumption. Beside the energy 

production, hydropower facilities represent 

anthropogenic interventions in nature and river 

ecosystems. This leads to a contradiction of interests 

between climate-efficient energy production and the 

restoration of natural, sustainable river reaches as 

intended by the EU Water Framework Directive [2].  

In Sweden, about 80 % of the river systems contain 

hydropower plants, of which most were permitted 

before the implementation of advanced 

environmental law [3]. Following the “Strategi för 

åtgärder i vattenkraft” the Swedish authorities will 

review the licenses for hydropower plants and 

implement appropriate measures during the next two 

decades [4]. 

The trade-off between environmental aspects and 

energy demand requires advanced knowledge of the 

impact of hydropower plants on river reaches. 

Consequently, a need for methods and tools occurs to 

estimate not only ecological impacts and effects of 

mitigation measures, but to economically value the 

impact as well. Economic valuation would help to 

clarify and assess the ecological impact, compare 

different mitigation measures and justify their costs.  

Until now, the effect of hydropower plants on the 

ecological status of river reaches was subject to a 

variety of studies. While most of the studies are based 

on field measurements, several studies also applied 

hydraulic models and physical habitat simulation. 

Regarding the downstream reach of hydropower 

plants, the studies mainly approached fish-related 

issues and concentrated on few aspects like the 

impact on spawning habitats or the stranding risk. 

Less studies issued other species like 

macroinvertebrates or aquatic vegetation, revealing a 

further need for research. Economic valuation of 

ecosystems is subject to former and recent research. 

The current project aims to simplify the decision 

making on mitigation measures by developing a 

method to integrate the ecological and economic 

impacts to the hydraulic numeric simulation. The 

hydraulic output in combination with ecological data 

can be used to derive suitable habitats or other 

environmental impacts, see Figure 1. Based on the 

ecological evaluation of the river reach the ecosystem 

services can be valued economically. The valuing of 

ecological degradation as influence of hydropower 

production or the valuing of improvement by 

mitigation measures could serve as input for further 

cost-benefit-analysis and as basis for decisions 

regarding the license reviewing. The input of the 

hydraulic model could furthermore be adapted to 

flow scenarios taking account of future 

environmental guidelines or changing financial 

incentives. 

 

Figure 1: Simplified concept of the integrated 

modelling approach 

 

Difficulties in the ecological evaluation can be 

expected from the diversity and heterogeneity of 

aquatic species as well as limited ecological data on 

habitat preference. The economic valuation or 

monetization of ecosystem services creates 

additional challenges. 
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