
Managing the effects of multiple  
stressors on aquatic ecosystems  
under water scarcity

Introduction
Freshwater systems are under threat by a variety of stressors (e.g. organic and inorganic pollution, cover change, water abstraction, 
land use). The joint occurrence of many stressors (chemical, geomorphologic, biological) under water scarcity may produce novel 
and unfamiliar synergies and effects of unknown consequences. Therefore, it is crucial to understand deeply how water scarcity 
interacts with other stressors in freshwaters and to convey this information to managers, stakeholders and policymakers in order 
to minimise impacts, to adapt to oncoming changes, and to improve our management and policies.

Challenges  

 Understand the mechanisms of multiple stressors and their potential 
synergistic linkages  

 Analyse the effects of multiple stressors on biodiversity and 
ecosystem functioning

 Analyse the implications on socio-economic development 

 Understand the role of water scarcity and the relationships between 
biota and stressors in this condition

 Develop a modelling framework to assess scenarios affecting 
availability, quality and demand of water

 Achieve a better understanding of how current management 
practices and policies could be improved by identifying their main 
drawbacks and alternatives

Approach 
To answer the integrated questions posed within GLOBAQUA, a cross-
scale approach was applied in six representative basins: Ebro (Spain), 
Sava (Slovenia, Croatia, Bosnia and Herzegovina, and Serbia), Evrotas 
(Greece), Souss Massa (Morocco), Anglian (UK) and Adige (Italy). These 
basins encompass a rich set of socio-ecological conditions and a wide 
geographic coverage (forested mountainous areas, highly populated 
regions relying on water transfers, agricultural areas and industrial 
clusters), and a wide geographic coverage, but are all affected by water 
scarcity either due to climatic or societal reasons. Each case study 
focuses on a specific set of stressors to illustrate different management 
scenarios. The basic research element was the kilometre-scale river 
reach, including the river channel, the alluvial plain and associated 
groundwater. 
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Conceptual framework

Consortium 

GLOBAQUA structure offers a strong interdisciplinary team, enhancing and improving the 
applied component of the proposal and facilitating the knowledge transfer between the 
research and stakeholder sectors. The project was organised through four main scientific 
modules:

•  Module 1, STRESSORS: was defined to understand the mechanisms behind the multiple 
stressors acting in each case study.

•  Module 2, RECEPTORS: analysed the effects of the stressors on biodiversity and 
ecosystem functioning. 

•  Module 3, IMPLICATIONS: studied the implications for ecosystem services and socio-
economy.

•  Module 4, ENVIRONMENTAL MANAGEMENT: dealt with relevant issues associated to 
the impact of multiple stressors on water quality, quantity, and ecosystems, as well as on 
the potential implementation of the major findings on European policy. 
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