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Whatisthe problent?

A Chemical substances (e.metals, fertilizers, pharmaceuticalsplastics) are detected in large quantities in
rivers all over theworld

1. Around150,000substances arevashedinto the environment worldwide through the production gbods

2. In sewage treatment plants, many of these substances are not or not completely degradestandd

3. Not allof these substances can be broken down by nature into harmlesgmahlicts (e.g. via photolysis)
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Whymodel?

A Thousand®f these substances can be detected analytically in the laboré&bolsgy
A But: Measurementdata provides onlytemporally and spatially limitethformation

A Ariver or basin wide oeven national monitoring of all watersésmplex to managandvery expensive

U Risk assessment for hundreds of knosangeroussubstances and thousands of potential harmful substances in
entire river basins only via monitoring is impossible

AThis is where modelsan help!




The GREAERModel

CGeoreferencedregionalBExposureAssessment
Tool for EUropeanRvers
A Combines GIS with fate models to consider the

overlying effects of multiple emissions

A GREAER 4.1 implemented as Adid for ArcGIS
Desktopl0.5



Modelapproach

AReal river network of the wholeatershed (as segments)
AConsider locaémissions from all known sources
AMass balance for each riveegment

A Simulate spatiallyesolved concentrations assuming
steadystate conditions

AGeoreferenced representation of thesults



Modelrestrictions

AGREAER model simulations are based on stesidye
assumption
A requires more or less constaamissions (annual averages)
A temporaldynamic events can not be modeled
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A Length 182 km
A Area: 5,74km2

A SourceNearMunster
A Estuary North of Zwolle(Zwarte Water)

A Discharge
A Avg: 35 m3s
A Lowflow: 3m7s

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

A Total: ~ 1,5million
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A Waterschap Drents
Overijsselsche Delta
(WDOD)

A Waterschap Vechstromen
(WVS)

A Waterschap Rijn en ljssel
(WRIJ)

A Niedersachsische
Landesbetrieb fur
Wasserwirtschaft, Kliisten-
und Naturschutz (NLWKN)
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