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Whatis the problem?

ÅChemical substances (e.g. metals, fertilizers, pharmaceuticals, plastics) are detected in large quantities in 
rivers all over the world

1. Around 150,000 substances are washed into the environment worldwide through the production of goods

2. In sewage treatment plants, many of these substances are not or not completely degraded and retained

3. Not all of these substances can be broken down by nature into harmless end products (e.g. via photolysis)
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ÅThousands of these substances can be detected analytically in the laboratory today

ÅBut: Measurement data provides only temporally and spatially limited information

ÅA river or basin wide or even national monitoring of all waters is complex to manage and very expensive
üRisk assessment for hundreds of known dangerous substances and thousands of potential harmful substances in 

entire river basins only via monitoring is impossible

ÅThis is where models can help!
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Whymodel?



GeoreferencedRegional Exposure Assessment 

Tool for European Rivers

ÅCombines GIS with fate models to consider the 

overlying effects of multiple emissions 

ÅGREAT-ER 4.1 implemented as Add-In for ArcGIS®

Desktop 10.5
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The GREAT-ER model



ÅReal river network of the whole watershed (as segments) 

ÅConsider local emissions from all known sources

ÅMass balance for each river segment

ÅSimulate spatially resolved concentrations assuming 

steady state conditions

ÅGeoreferenced representation of the results
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Model approach



ÅGREAT-ER model simulations are based on  steady-state 

assumption

Årequires more or less constant emissions (annual averages)

Åtemporal dynamic events can not be modeled
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Model restrictions



ÅLength: 182 km

ÅArea: 5,740 km²

ÅSource: NearMünster

ÅEstuary: North of Zwolle(ZwarteWater)

ÅDischarge: 
Å Avg.: 35 m³/s
Å Low flow: 3 m³/s

ÅBiggestCities: 
Å Enschede (~150,000)
Å Zwolle(~125,000)
Å Emmen (~100,000)
Å Nordhorn (~50,000)
Å Steinfurt (~35,000)

ÅTotal: ~ 1,5 million
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Research area



ÅWaterschap Drents
Overijsselsche Delta 
(WDOD)

ÅWaterschap Vechstromen
(WVS)

ÅWaterschap Rijn en Ijssel
(WRIJ)

ÅNiedersächsische 
Landesbetrieb für 
Wasserwirtschaft, Küsten-
und Naturschutz (NLWKN)

ÅLandesamt für Natur, 
Umwelt und 
Verbraucherschutz 
Nordrhein-Westfalen 
(LANUV)
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Authorities



LANUV

WDOD WVS

NLWKN

Reduction &

Merge

WRIJ
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Creatingthe hydrologicalnetwork


