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Initial Situation, Approach & Objectives
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Most environmental models are too 
complex and data demanding

Adaptation to specific questions is 
often complicated

Availability of input and validation data
is generally limited

Minimum monitoring strategies
Catchment, river, reservoir 
Appropriate resolution 

Reduced complexity models
Catchment - MoRE
Water balance - LARSIM
Water quality - Delft-3D

Storage and Reaction

Output 

SubSys - Catchment

SubSys - Reservoir 

Input 
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Project Roadmap 
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From a well monitored, well protected reservoir (Große 
Dhünntalsperre, Germany) for method/model development

To a reservoir with limited data and high environmental risk (Passáuna, 
Brazil) for process understanding and model application
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A: Sedimentation rate 

B: Oxygen concentration and stratification  

C: Organic matter transport - hydrodynamics

D: Lifetime assessment 

Results

Berlin – GRoW Final Conference 2020 – S. Fuchs09/11/2020

Science

• Method development
• Process

understanding
• Simplification

• Model application

• Scenario calculation

• Creating „Hard facts“
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ArcGIS

17 Product Flyer

Monitoring Guidelines

Results
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Practice

• Turning the essence of
the results into company
knowledge

• Transfer of scientific
results into useful
products

• Development of
monitoring guidelines

• Support during
implementation
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Results
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Science

• Method development
• Process

understanding
• Simplification

• Model application

• Scenario calculation

• Creating „Hard facts“

ü Practice

• Turning the essence of
the results into company
knowledge

• Transfer of scientific
results into useful
products

• Development of
monitoring guidelines

• Support during
implementation

ü Regulation

• Adaptations of strategies
for monitoring, 
management and
measures

• Rising awareness of
ecological problems
(siltation, nutrient
accumulation)

~
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Immediate Outputs
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§ Long-term river input 
monitoring

§ Quantification of sediment and phosphorus stock 
§ Reservoir lifetime assessment  
§ P-stock and eutrophication potential

§ Automatization of 
satellite data integration 

§ Appropriated sediment and phosphorus input 
model

§ Assessment of trophic state and eutrophication risk by innovative 
continuous monitoring.
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Knowledge-based Measures

Aimed Reforestation
Very severe erosion areas were identified (>250 t/ha/a) 
Equaling 3% of the catchment area
Reforestation of these areas can lead to up to 26% reduction of 
sediment input to the reservoir

Construction of a Pre-Dam in Passaúna Reservoir
Conditions are good for the construction (existing „Buffer area“ upstream 
a bridge)
A dam with 4m height will retain up to 82% of particle bound 
Phosphorous and sediment
The main reservoir will receive 2/3 less phosphorous
input.

Future water quality deterioration will be significantly 
reduced.
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Pre-Dam
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Long-term Outputs

Until now 23 publications, many in process and 2 in review
12 PhDs and 16 Msc. Thesis
17 “Product Flyer” summarizing technical and scientific results (see MuDaK booth)

Transfer of the catchment model MoRE to a new project funded by the National Water Authority 
for a catchment the size of Germany

The TriOS sensor platform in Passaúna continues to deliver real-time 
water quality data for Sanepar

The Sensor Web is included in the permanent reservoir observation at Wupperverband
as a guiding example for innovative data management (see stakeholder forum)

The Satellite catchment assessment was brought to market maturity by EFTAS 
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Earth Observation-based Catchment Assessment
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Kubernetes ClusterAutomatic processing chains 
for the ad-hoc provision of spatial-temporal 
datasets on the status and change of 
catchment and water quality parameters



11 Department of Aquatic Environmental Engineering
Institute for Water and River Basin Management  

Faculty of Civil Engineering, Geo and Environmental Sciences

On-demand Processing and Web-based Access
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..available soon online!
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09/11/2020

Visit our booth at the virtual marketplace…
• Poster
• Publications
• Videos
• Fieldwork details
• …

Thank you for your attention!

Passaùna Reservoir during the water crisis 2020 
©T. Bleninger
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