
GLOBAQUA landing to MARS 
It is with great pleasure that we announce the establishing of an important partnership with MARS 
(www.mars-project.eu). The two projects share similar aims but while MARS is finishing quite soon, 
GLOBAQUA will last until 2019.

For this reason, it was agreed that GLOBAQUA could build on MARS experiences to streamlining 
results presentation and dissemination of both projects. 

The agreement includes specific actions like merging the projects’ stakeholder contact lists to 
broaden target groups, work together for the development of the Freshwater Information Platform 
(www.freshwaterplatform.eu ) sharing project updates and case studies data, ensure a co-validation 
of the key final products (i.e. guidance for River Basin Managers) by both Consortia.

GLOBAQUA is a EU-funded project aiming to identify 
the prevalence of, and interaction between, stressors under water scarcity in order to improve 
knowledge of relationships between multiple stressors and to improve water management 
practices and policies. To have more information please visit www.globaqua-project.eu

  Well done until now… but don’t let your guard 
down!

With great pleasure I have prepared this editorial containing the most recent 
achievements of GLOBAQUA as well as future plans. To keep you updated I 
can tell you that at present we completed already 40 months of the project 
and only 20 are left. Great amount of field experiments, with sampling 
campaigns in Adige, Evrotas, Ebro and Sava, as well as controlled laboratory 
studies were performed. The results reported the effects of different types 
of stressors, like hydropower generation, temperature, water scarcity, 
emerging contaminants, wastewater treatment plant effluents among 
others on the ecosystem functioning and particularly on aquatic biota. The 
data collected during these years will be discussed in a targeted workshop 
that will take place this November in Barcelona. Please put on your radar 
this workshop that will highlight the main achievements of GLOBAQUA as 
well as from other sister projects like NET SCARCE, SOLUTIONS and MARS. 

Many thanks to all the GLOBAQUA team to make this happen. But keep 
in mind that the work is not yet completed and I expect additional efforts 
for the next period. During 2018 the integrated papers and policy briefs 
with our sister projects should be finalized heading towards specific 
recommendations for water managers as well as to the European Union. 

Conferences and meetings are expected to take place in Brussels, Leipzig, 
Beograd and Agadir during the next months, reporting and critically 
discussing the results achieved along these years of the GLOBAQUA 
project. Recommendations towards an improved implementation of the 
next generation of river basin management plans will be published and 
announced at our home page, newsletters and all different media, like 
Twitter. Will keep you posted with all our activities and please send us any 
comments that you may consider appropriate for an improvement of the 
GLOBAQUA project. 

Thanks for reading and enjoy the summer break!
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Outcomes of the 
MARS-GLOBAQUA 
workshop

On 16-17 March 2017, researchers from three EU aquatic science projects 
- MARS, GLOBAQUA and SOLUTIONS - met in Sesimbra, Portugal, to 
present their findings, and to discuss opportunities for collaboration. The 
three projects share a common interest in the effects of multiple stressors 
on aquatic ecosystems, and their representatives met at a workshop to 
develop the potential for shared outputs such as policy briefs and water 
management guidance. 

The workshop was structured in seven parts where researchers from 
the different projects presented their findings together. The first session 
presented findings of analyses on the impacts of multiple stressors on river 
basins across Europe. 

The second reported the ecological effects of multiple stressors across 
ecosystem types (rivers, lakes and transitional waters), and across spatial 
scales (laboratory, mesocosm and flume experiments; individual water 
bodies and river basins and Europe-wide).

In the third session, the potentials and pitfalls of downscaling climate 
and socio-economic scenarios of the future at the river basin scale were 
discussed.

The fourth session involved a discussion of how to link chemical and 
ecological status. The ‘good status’ of European water bodies according to 
Water Framework Directive requirements depends on them fulfilling both 
good ‘ecological’ and ‘chemical’ status. However, the complex interactions 
between different pressures makes untangling their joint impacts on 
ecosystem status challenging. 

In the fifth session, participants discussed approaches taken in the three 
projects to model the interactions of multiple pressures driving the status 
of European water bodies. In this session, particular focus was placed on 
hydrological pressures and chemicals interacting with other stressors, as 
well as the regional variability of interactions.

The sixth session focused on the science-policy dialogues and impacts and 
on how to translate the projects’ scientific results into recommendations 
for improving the European regulatory frameworks on freshwater, with 
particular emphasis on the Water Framework Directive. 

Wider public, policy and academic communication of results was the topic 
of the final session, with a specific focus on how the databases, scientific 
reports and papers, policy-briefs and water management tools produced by 
the projects might be best presented to different audiences. 

The workshop was deemed a real success by all who took part, as it 
sparked many new discussions and opportunities for collaboration between 
the three projects.
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Training course on modelling for freshwater related 
ecosystem services
Nine researchers from seven different European institutions attended 
the training course on “Modelling for freshwater related ecosystem 
services” that took place at the Catalan Institute for Water Research 
between 17th and 20th July 2017. The participants brought their 
own case studies, comprehending a variety of problems to face 
with modelling exercises. A restoration of a 200-m river reach with 
uncertain outcomes for biodiversity, the construction of an off-stream 
reservoir within the limits of a national park, the impact of climate 
change on a large European river basin, and the effects of changing 
crop production strategy are some examples on which they had to 
work.
The lecturers Vicenç Acuña, Lluís Corominas, Carme Font, Xavier 
Garcia, Dídac Jordà and Rafa Marcé presented the ecosystem 
services concept as a framework to account for the importance of the 
environmental management for the human wellbeing. They scrutinised 
the opportunities and challenges of ecosystem services-based 
approaches including the spatial and temporal issues, the stakeholder 
engagement, the focus into policy and the consideration of the 
uncertainty. They also gave several examples of socio-environmental 
modelling to illustrate different methodologies employed for facing 
different problems. The lecturers also conducted some theory lessons 
on modelling and helped the participants to develop the conceptual 
model of their own case studies, to identify the relevant variables and 
parameters and to translate the conceptual into the mathematical. 
During each afternoon the attendees had time to work on their cases 
studies and present their progress, focusing on what they had learnt 
the same day in the morning. The attendees had in general a very nice 

time in the city of Girona. They happily finished the training course 
with some ideas for developing a model that assesses the ecosystem 
services provision to cope with their socio-environmental problem. 
The attendees commented for the next time that they would have 
enjoyed learning specific software, but generally evaluated positively 
the course.
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News from Souss-Massa   
The Sava River is the greatest tributary to the Danube River. It is the 
major drainage river system of the South Eastern Europe. Hydroelectric 
power plants, river traffic, intensive agricultural activities and heavy 
industry have important influence on environment and biota in the basin. 
In a view of upcoming climate changes, flood flows and draughts are 
expected within the Sava River basin. In 2014 hundred year floods lasted 
from early spring till late autumn at the Sava River, while in 2015 a dry 
period followed. Two general sampling campaigns have been conducted 
in September 2014 under high water levels, after a flood wave, and in 
September 2015 under low water level conditions.

Ecotoxicological and microbiological characterization of the river was 
performed. Water, sediment fish and mussel samples were taken for 
chemical analysis. In addition, soil samples from flooded area were also 
collected for metal analyses at depths 10, 20 and 30 cm and riparian 
plant tissue samples for analyses of pollutant accumulation. Aquatic 
plants were taken as well. Within the biology part, quality elements 
related to wild life in river aquatic (algae, macrophytes, zooplankton, 

macroinvertebrates and fish) and riparian ecosystems (amphibian, 
reptiles, birds and mammals) were investigated. The general state of 
biodiversity and pressure caused by invasive aquatic species was also 
evaluated. Data from chemical analysis indicated that the Sava River 
is a moderately polluted European river. In the lower Sava stretches 
microbiological pollution is evident due to untreated sewage discharges.

Due to intensive agricultural activities, nitrates are present as pollutants 
in the Sava River. In the lower Sava reaches methylmercury and 
dioxins are biomagnified in the predator fish. The concentrations highly 
exceeded the values prescribed for safe consumption of the fish. To get 
more deep insight on biomagnification of these contaminants, additional 
sampling of fish was organised at the end of August 2016. Based on 
outcomes of the analysis, the restrictive consumption of the predator 
fish will be recommended to local population of the lower Sava.

Redouane Choukr-Allah
Institute Agronomique et vétérinaire Hassan II Complexe 
Horticole d’Agadir
redouane53@yahoo.fr
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A new book on our case study is 
published by Springer. Co-edited by 
Redouane Choukr-Allah, the book 
provides a comprehensive analysis of 
water resources in the Souss-Massa 
river basin in southwestern Morocco 
and lists novel water management 
approaches to narrowing the gap 
between water supply and demand.

Souss-Massa
in the bookshop!



Down-scaling IPCC Climate Change Scenarios at 
River scale Level 
As part of its interdisciplinary activities, 
GLOBAQUA tested the climatic and socio-
economic scenarios that the project developed. 
A scenario is made of 2 elements: a storyline 
and the table of descriptors. A storyline is a 
short story describing a potential future. It is a 
combination of socio-economic elements and 
trends. The scenarios describe a potential future 
at the global scale, based on IPCC (International 
Panel on Climate Change) work.

In particular, two scenarios based on a 
combination of SSP (Shared Social Pathway) and 
RCP (Representative Concentration Pathway) 
according to current IPPC work were tested: 

• Storyline 1 is called MYOPIC because it 
represents a short-termism attitude where 
all decisions focus on immediate return on 
financial investment and unrestricted use of 
natural resources. Storyline 1 describes at 
global level the combination SSPs 5 with RCP 
8.5 and is also used by MARS & IMPRESSION. 
Although one might think that it is an extreme 

scenario it is just business as usual i.e. with 
high CO2 emission.

• Storyline 2 is called SUSTAINABLE scenario 
because it represents a long-termism attitude 
where all decisions focus on long-term 
environmental sustainability where natural 
resources are protected before financial 
capital. Storyline 2 describes at global level 
the combination SSPs 1 with RCP 4.5 and 
is also used in IMPRESSION. Although one 
might think that it is a peaceful scenario, it 
is an extreme scenario because it implies 
a profound change in attitude from all but 
specifically from current decision makers. 

GLOBAQUA organised workshops with the 
aim to down-scale these scenarios to the river 
basin level. More specifically, researchers and 
stakeholders together had the opportunity to 
adapt these global scenarios to the river basins 
of GLOBAQUA (GARBs) with input from the 
local stakeholders. The local knowledge is really 
relevant, because it provides insights and enable 

to ground academic work onto local reality. 
In the workshops, stakeholders were asked 
to translate the global scenarios to their river 
basins. In particular, stakeholders were asked to 
assess different socio-economic descriptors by 
attributing expected changes according to the 
following notation:

- significant decrease (- - -)

- moderate decrease (- -)

- slight decrease (-)

- no change compared to the current situation (0)

- slight increase (+)

- moderate increase (++)

- significant increase (+++)

Aggregated perceived expected changes are 
reported per GARB, where the frequency of each 
notation ( ---, --, - 0 , +, ++, +++) for each 
descriptor is calculated. The highest frequency 
is highlighted in orange and the second highest 
in yellow (if and only if, first and second highest 
score are separated by 1 rank). 
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The whole table is available at  https://goo.gl/1LbNaq    

The figure shows the aggregated perception of level of changes in socio-economic descriptors for the two climate 
change scenarios described above, at catchment level for the Ebro River basin (Spain). The table illustrates that 
socio-economic descriptors are expected to increase or to decrease according to the IPCC scenario selected. For 
example, in the Environmental Effects sector, by choosing the MYOPIC scenario, it results that Biodiversity is more 
likely to significantly decrease (Total -3, - - -, with a frequency of 6), whilst in the SUSTAINABLE scenario the same 
descriptor is more likely to show a moderate increase (Total 2, ++ , with a frequency of 6). Philippe Ker Rault

Alterra - Wageningen 
Environmental Research  
philippe.ker_rault@wur.nl



MAIN MESSAGES
• Improving public participation in River 

Basin Management planning can increase 
the potential of adaptive management 
approaches to address complexity and 
uncertainties

• Involving stakeholders has greater potential 
in comparison to them just accepting 
decisions

• Methods and endpoints have to be 
consistent with purposes and objectives

• Consideration of the ethical implications 
and the differences between deterministic 
versus probabilistic approaches

• Debates on integration of knowledge and 
values in decision making can support the 
engagement process

TALKING ABOUT…OUR RESULTS

GLOBAQUA has received funding from the European Community’s 7th Framework Programme under Grant Agreement No. 603629GLOBAQUA has received funding from the European Community’s 7th Framework Programme under Grant Agreement No. 6036296

Recommendation approaches for adaptation of EU 
water policy
Policy analysis within GLOBAQUA 
delivered a list of recommendations for 
improving the implementation of the Water 
Framework Directive (WFD). Uncertainties 
that still abound about how different 
stressors interact were considered. 
Recommendations on how the structural 
measures relied upon in the WFD should 
relate to ecosystem functionality were 
also included. With water scarcity exerting 
strong environmental pressures in many 
European regions, promoting water reuse 
was discussed as key in ensuring a water-
efficient and water-saving economy. 

The types of uncertainty that need to be 
taken into account in water policy were 
established and recommendations were 
made for different adaptive management 
regimes, taking into account uncertainty. 
The Directive’s requirements for public 
participation in its planning process aim 
to address the inherent complexity of 
water resources management, and create 

the impetus for the integration of multiple 
perspectives and skills for decentralised 
policy-making in freshwater governance. 
For that reason, implementation progress 
at Member State level was examined 
and lessons from EU policies dealing 
with uncertainty and complexities in 
water management through participatory 
approaches were identified. 

Considering that management scenarios 
in a systems’ approach should account 
for interconnections, synergies and 
opportunities, participatory tools that 
account for environmental complexity have 
been proposed.

Theodoros Giakoumis
Imperial College London
theodoros.giakoumis13@imperial.ac.uk

A schematic summary showing the current approach often seen with regards to targeting and improving elements classifications (left) and the intended Water Framework 
Directive process which focuses on having Programmes of Measures that effectively manage pressures to improve ecological status (right).



Recent publications
Module 1  STRESSORS
River ecosystem processes: A synthesis of approaches, criteria of use and sensitivity to environmental stressors - von Schiller et al., Science 
of the Total Environment, 596-597. 

Environmental stressors as a driver of the trait composition of benthic macroinvertebrate assemblages in polluted Iberian rivers - 
Kuzmanovic et al., Environmental Research 156, 485-493.

Potentially toxic elements in water and sediments of the Sava River under extreme flow events - Milačič et al., Science of the Total Environment, 
605-606, 894-905.

A parsimonious approach to estimate PAH concentrations in river sediments of anthropogenically impacted watersheds - Schwientek et al., 
Science of the Total Environment, 601-602, 636-645.

Module 2  RECEPTORS
Temporal variability in taxonomic and trait compositions of invertebrate assemblages in two climatic regions with contrasting flow regimes  
- Dolédec et al., Science of the Total Environment 599-600, 1912-1921.

Functional diversity: a review of methodology and current knowledge in freshwater macroinvertebrate research -Schmera et al., Hydrobiologia 
787, 27-44.

Characterization of sections of the Sava River based on fish community structure - Simonović et al., Science of the Total Environment 574, 
264-271.

Module 3  IMPLICATIONS
Modeling the water budget of the Upper Blue Nile basin using the JGrass-NewAge model system and satellite data - Abera et al., Hydrology 
and Earth System Sciences 21, 3145–3165.

Role of surface and subsurface processes in scaling N2O emissions along riverine networks - Marzadri et al., Proceedings of the National 
Academy of Sciences of the United States of America Published, 114, 17, 4330-4335.

Module 4  ENVIRONMENTAL MANAGEMENT
The EU Water Framework Directive: From great expectations to problems with implementation - Voulvoulis et al., Science of The Total 
Environment 575, 358-366.

An integrated assessment framework for the analysis of multiple pressures in aquatic ecosystems and the appraisal of management 
options - Pistocchi et al., Science of The Total Environment 575, 1477-1488.

Do agents’ characteristics affect their valuation of ‘common pool’ resources? A full-preference ranking analysis for the value of sustainable 
river basin management - González Dávila et al., Science of The Total Environment 575, 1462–1469.
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These are the articles published in 2017, these ones and those published in previous years can be 
downloaded at www.globaqua-project.eu



Workshop on reconnaissance of trace organic 
compounds and metals in GLOBAQUA river basins
This GLOBAQUA workshop will compile the data obtained from the chemical analysis performed 
in the samples from the GLOBAQUA basins. Several priority and emerging pollutants, as well as 
nanomaterials, have been analysed in Adige, Evrotas and Sava in order to identify relevant multi-stress 
situations across these basins of study. With these data it is possible to study the fate and behaviour of 
these pollutants under multiple-stress conditions and their potential effects on ecosystems as well as 
their associated risk. As a further step the preliminary results of the controlled field experiments and 
manipulative laboratory experiments testing the effects of multiple pressures on fate and behaviour 
of pollutants will be also presented.
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Forthcoming events
 15th International Conference on Environmental Science and Technology - 31 August - 2 September 2017, Rhodes, Greece

 3rd international UN SDSN Mediterranean Conference - 7-8 September 2017, Athens, Greece

 The Future of Water Management in Europe: an e-Conference reviewing WFD Implementation - 19-21 September 2017

  TERRAenVISION Environmental Issues Today: Scientific Solutions for Societal Issues - 29 January - 1 February 2018, Barcelona, Spain
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Sessions
• Chemical stressors
• Biological quality under multiple stressors
• Risk assessment of river basins
• Modeling of pollutants

Important dates:
Abstract submission: 15th September 2017
Acceptance notification: 25th September 2017
Registration: 9th October 2017


