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The MODELKEY Decision Support System 
supports river basin managers

Within MODELKEY, a deci-
sion support system (DSS) 
supporting the overall assess-
ment process of river basins 
according to WFD require-
ments is implemented. 
The MODELKEY DSS is 
an innovative software 
system that combines seve-
ral risk-based assessment 
tools supporting river basin 
management. It allows clas-
sifying the ecological and 
chemical status of individual 
water bodies or (monitoring) 
locations. It prioritises hot 
spots by integrating environ-
mental and socio-economic 
information. By identifying 
relevant causes of impair-
ment (key stressors and key 
toxicants) and the most impaired biological com-
munities (key ecological endpoints at risk) the DSS 
supports the set up of additional (investigative) 
monitoring and consecutive measures. 
All these features are available in a simple-to-
use, geographically resolved, GIS-based software 
system structured in three modules: environmental, 
socio-economic and prioritisation. It offers adapta-
bility to various rivers and local conditions, perfect 
coherence with the language and the reporting 
requirements of the WFD, technical simplicity and 
preferential fl exibility, transparency and traceability 
of results, enhanced by strong graphical interface 
visualisation.
In Figure 10 an example of the results provided by 
the DSS is reported.
The MODELKEY DSS is user friendly and freely 
downloadable from the MODELKEY project web-
site (www.modelkey.org) after registration.

After the end of the MODELKEY project the main 
objective of the DSS developers team (i.e. CVR) is 
to promote the application of the software system 
both in Europe (e.g. to support the preparation of the 
future River Basin Management Plans according to 
WFD cycles) and outside Europe (e.g. to support 
river basins management in Russia) through trai-
ning courses (e.g. at the SETAC annual meeting in 
Seville this year) and presentations at international 
conferences (e.g. IAD 2010).
The present DSS offers the possibilities to develop 
further modules and/or adapt existing ones to sup-
port new applications, like e.g. to address ground-
water, or water quantity issues due to climate 
change impacts. Also a management module sup-
porting the selection of more appropriate interven-
tions for identifi ed hot spots may be developed. 
 

Figure 10: Example of IRI results: pie-charts expressing the probability distribution of ecolo-
gical status classes for each sampling site

should be connected to a source-oriented approach 
(as e.g. applied in the project SOCOPSE), inclu-
ding the compilation of suitable inventories of dif-
fuse sources of pollution. For some chemicals this 

may necessitate the integration of the environmen-
tal compartments water, air, ground water and soils 
in a spatially distributed fashion.
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approaches and data. This will help to further 
improve site-specifi c diagnosis and prognosis of 
management effectiveness. We could show that 
ecological methods, adding data on species traits 
(functional proxies for their ecological “opportuni-
ties”), and data on “who eats whom?” (mathematical 
proxies for species’ positions in food webs), are of 
potential great help in the diagnosis of local ecosy-
stem impairments and quantifi cation of stability and 
resilience. Additional costs are quite limited, since 
the (bio)monitoring data are already available. 
The same approach may provide the basis for 
prognoses, whether “Good Ecological Status” will 
be reached when River Basin Management Plans 
(potentially designed for GES) are implemented 
further. Even without being fully able yet to predict 
the consequences of human impacts on structures 
and functions of aquatic systems, we have to deve-
lop prognostic tools to provide informed guesses 
on the dimensions of change and improvements 
expected from management and to alert on the 
most relevant remaining threats.  
Within MODELKEY the proof of the pudding for 
our argument has already been given. Considering 
ecotoxicological methods, combination of existing 
(bio)monitoring data with species sensitivity data 
for toxicants and mixture modeling approaches 
yielded a novel proxy parameter (the multi-sub-
stance potentially affected fraction, msPAF), which 
is a measure for a net local toxic pressure. This 
novel proxy helped to unravel local multi-stress 
impacts, including the unraveling of the role of mix-
tures and separate compounds therein. 
As shown here, scientifi c additions to existing 
(bio)monitoring data sets may enrich databases 
to such an extent, that they signal and rank local 
stressor relevance – which is then the basis for 
(cost-)effective river basin management – more 
clearly than before. Linking the landscape-scale 
diagnostics techniques (based on monitoring data) 
to the site-specifi c tools results in a versatile tool-
box for effective river basin management.

 
 

Do projected management measures 
improve the ecological status? Combining 
MODELKEY diagnostic tools with recent 
ecological methods opens up new 
opportunities for success prognosis

MODELKEY has clearly shown that toxic compound 
mixtures may cause deviations from the good eco-
logical status (GES). These effects often remained 
hidden because of a Europe-wide tendency to 
focus on a limited set of chemicals and because of 
the intrinsic complexity of the problem: At any spe-
cifi c site many compounds and mixtures play a role 
within a complex multi-stress context. Thus, a sui-
te of approaches and techniques was developed 
and applied in MODELKEY locally and on large 
geographical scales to diagnose and unveil those 
GES-relevant mixture impacts hidden so far. This 
will help to design River Basin Management Plans 
to counteract mixture impacts and to limit the risk 
that management successfully acts on one or two 
apparently major drivers for poor ecological condi-
tions, but fails to reach GES because of chemical 
mixtures being the next ‘weakest link’. 
MODELKEY but also NoMiracle, confi rmed by 
recent US or EU concerns on joint impacts, sug-
gest to increase focus on the net impact on the pro-
tection endpoints rather than on separate causes. 
Supporting this, the EU recently stated in a fl yer on 
Ecosystem Services that “policy makers are chan-
ging their perspective and are integrating ecosy-
stem health into some sectoral policies”. Thus, we 
suggest to take a receptor in its surface water or 
sediment setting, and study the complex stresses 
operating on the receptor by a stepwise “peeling-off 
probable causes” approach, to result in the identifi -
cation of major stressors. With a focus on chemical 
stressors MODELKEY demonstrated the strength 
of this approach in Effect-Directed Analysis (EDA). 
Likewise, given major (bio)monitoring databases 
(as collected under the WFD), MODELKEY has 
proposed various methodologies for site-speci-
fi c diagnosis of impact magnitudes and probable 
causes. 
While MODELKEY results provide a crucial step 
towards a holistic, receptor-based approach, we 
argue that these fi ndings can be further expanded 
and deepened by combining them with recent-
ly developed, other promising eco(toxico)logical 
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