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Multiple stressors effects on biodiversity 
and river ecosystem functioning

GLOBAQUA FACTSHEET: RECEPTORS

Introduction
Conjoint occurrence of stressors under water scarcity produces novel and unfamiliar synergies.
The RECEPTORS Module within GLOBAQUA aims to assess the effects of multiple stressors on the biodiversity of 
bacteria, algae, macrophytes, invertebrates and fish and on functioning of river ecosystems.

Challenges  

 Clarify relationships between stressors and biodiversity, and ecosystem function

 Improve experimental design in data collection for better modelling outputs

 Predict changes in functional diversity for aquatic communities under stress 

 Identify the best ecosystem functional descriptors to assess stressors effects

 Provide information for analyses of ecosystem services

Approach 
The effects of different pressures on biodiversity and ecosystem functioning 
have been tested combining the analysis of historical available data, on-site 
surveys, as well as controlled field and manipulative laboratory experiments.
Potential and real effects of multiple stressors are reported in each case-
study basin. The ecosystem functions selected operate at different spatial and 
temporal scales, and are easily linked to key ecosystem services. 
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Activities  

1. Two field samplings in the case-study basins to 
collect biological samples

2. Identification of the environmental pressures in 
the case studies and analyses of their effects 
on biodiversity

3. Risk assessment of non-native species 
dispersion, establishment, and associated 
impacts

4. Occurrence and dynamics of pathogens in 
relation to different pressures

5. Identification of species traits in the biological 
communities affected by single or multiple 
stressors

6. Ecotoxicity of water and sediments in the case-
study basins

7. Definition of a toolbox to measure and assess 
ecosystem functions

8. Analysis of the effects of multiple stressors 
on the degradation of natural and human-
produced organic substances

9. Assessment of the effects on nutrient retention 
and metabolism associated to water scarcity 
and other stressors

10. Field and laboratory experiments to assess the 
effects of stressor interactions on biodiversity 
and ecosystem functioning
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Key outcomes 
• Results on biodiversity indicators and 

ecosystem processes and their response to 
multiple environmental stressors provide useful 
information to model and evaluate ecosystem 
services

• Knowledge on the dispersion of invasive alien 
species contributes to the implementation of the 
EU regulation on prevention and management 
of the introduction and spread of these species

• Modelling and experimental approaches 
help linking specific disturbances with their 
responses, making predictions and improving 
recommendations for managers

• Ecosystem functions respond to environmental 
stressors in contrasting ways, so there is no 
one-fits-all-situations-type indicator

• A new toolbox developed to measure key 
ecosystem processes for routine monitoring 
contributes to a more dynamic view in river 
research and management

Recommendations 
• River ecosystems should be assessed by both 

their structure and functions

• Stressors and receptors (community, ecosystem 
processes) should be studied simultaneously 
to better explore and evaluate ecosystem 
responses in a multi-stressors context

• Functions potentially most affected by the 
existing environmental pressures and those 
most interesting for ecosystem services should 
be carefully identified

• Potentially non-linear effects are critical when 
forecasting the consequences of environmental 
change

Scientific results 
Hydrological stress and urban and agricultural land uses determine changes 
in richness and abundance of biological groups in the case-study basins. 
Invertebrate species traits and their combination determine stressor tolerance of 
invertebrate communities and certain combination of traits are stressor-specific. 
Different experiments have tested the effects of water abstraction and water 
scarcity and pollution.

Figure 2.1 Biological traits reflect adaptation of aquatic organisms to their environment 
(from Mondy et al. 2016)

Figure 2.2 Phosphorus uptake capacity (µg P L-1 h-1) of the biofilm upstream (Control) 
and downstream (Impact) 13 inputs of urban sewage (treated and untreated – on the y 
axis) in tributaries of the lower Ebro River. Note the systematic decrease in uptake capacity 
in reaches affected by urban pollution, which could have important consequences for river 
self-purification capacity
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