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A3: MCA Definition
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Methodology

‐ Mathematical formulation 

‐ Criteria updated 

‐ Indicators updated

‐ Acceptable score ranges updated

‐ Weighting coefficients redistributed
40/(40+5)/15
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Sub-criteria -> Indicators -> Scoring

‐ Qualitative and quantitative indicators

‐ Expert judgment based scoring

‐ Limitations

‐ Scoring (+/-) 

‐ Erosion/Deposition (downstream effects -> scale of the project)

‐ Periodic flooding/Flood protection (project scope?)

Environment group of criteria
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Navigation group of criteria

‐ Weighting coefficients updated
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Environment group of criteria

‐ Weighting coefficients updated

‐ New criteria included
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E1 - River bed volume ratio

Integrated sediment management planning

‐ Integrating different use-related needs
(Enviromental and socio-economic aspects)

‐ Catchment -> Local scale
(Deposition at one sector -> 
increased erosion/reduced sedimentation  
along downstream sector)

d-sediment.com
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E1&E2 - Lateral connectivity related indicators

‐ Bankfull disharge water level difference, 
Near bank velocity ratio, bank erosion length ratio (E1)

‐ Number of structures difference (E2)

‐ The domain of measures influence 

‐ Main channel <-> Inundation
(out of project scope)

‐ “Hydraulic“ indicator related to 
mass exchange and conveyence
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E3 – Dredging volume

‐ Volume to be dredged as indicator
(Potential problems related to Fauna and flora presence, 
Pollution, Effects on sediment regime)

‐ Existing fairway (or Fairway realignement)

‐ Reference depth 2.5 m
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E4 – Bird population related indicators

‐ Aspects of nesting

‐ Aspects of wintering

Photo: Martin Čech
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Fish populaton related indicators

‐ Spawning

‐ Migration

‐ Growing

‐ Living
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Flora indicators
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A4: 2D Hydrodynamic and Morphological Modelling
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Purpose of the Modelling activity

‐ Evaluation of solutions whose impact
is considered over time (scenarios)

‐ „Do nothing“ is base solution
(zero alternative)

‐ 2D Sediment transport model for
morphological changes prediction
(effects of solutions compared)

‐ Expert judgment

Do nothing – scenario without 
measures (even operational or 
maintenance measures not included)

Numerical simulations of morphological 
change for all scenarios

2D Modelling

Morphological alterations

MCA
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Model setup

‐ Sectors from Apatin to Staklar

‐ Basement V4 model tested

‐ 421033 cells

‐ HPC version allows massive GPU parallelization 

‐ Hybrid riverbed model

‐ New data for calibration obtained

Qdanube+Qdrava = 4994 cms
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Calibration&Verification

‐ New data provided by Hidroing

‐ Velocity data for Drava confluence

‐ 4 surveys

‐ Calibration using m12 survey
(good agreement for m9 survey –
verification)
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4 Scenarios

‐ Doing nothing

‐ Structural measures included
(2 Chevrons, 4 sills and 
Excavation of 2 secondary river channels)

‐ Fairway realignment

‐ Small scale restoration scenario
(Removing existing structures and and side channels)

Drava 

confluence
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Following steps

‐ Finalization of MCA definition activity (t1)

‐ Numerical Simulations for ”Doing nothing” (t1)

‐ Scenarios definition (t2)

‐ Numerical simulation for all scenarios (t3)

‐ Scenarios redefinition (t3-t4)

‐ Numerical simulation for modified scenarios (t5)
...

‐ MCA Application (t6)
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Thank you for your kind attention
Stakeholders’ Forum Meeting 12 (SFHM 12)

11/12/2024

Lot 1: Hydraulic and morphological modelling of the 
SRB-CRO common stretch of the Danube River
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