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Lot 1: Hydraulic and morphological modelling of the 
SRB-CRO common stretch of the Danube River
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A1: 1D (2D) Modeling
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Input data for geometry data

‐ Single-beam survey data 

‐ Multi-beam survey data

‐ Lidar survey data (1m and 5m)

‐ Global DEM (FABDEM)

‐ Training structures (shp files)

‐ Bridges (dwg files)
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Hybrid geometry model

‐ Single vs Multi beam

‐ Missing data (“filling gaps”)

‐ Lidar and Global DEM
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HECRAS 2D model

‐ Computational grid DX,DY ≈ 30 m 
(Grid refined where needed)

‐ Boundary conditions 

‐ Feasible numerical simulations 

‐ Model calibration 

‐ Verification 

‐ Simulation for Q94%  
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Calibration

‐ 1D (2D) Hydraulic Modelling

‐ Manning coefficient

‐ Data for calibration

‐ Stage hydrograph at HS ILOK
(non-filtered data) 

‐ Rating curves RHMZ/DHMZ 
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HS Ilok
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Calibration results

‐ Rating curves from DHMZ

‐ Calculated WSE

‐ 950 m3/s (Danube - Bezdan) + 
350 m3/s (Drava)
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Verification

‐ Hydrographs for HS Batina (Danube) 
and HS Belišće (Drava)

‐ Time series from 10.10.2023 to 

15.10.2023 

‐ Two issues: 
1. Initial conditions
2. Hydrograph for the Drava confluence

‐ Calculated vs observed WSE
(gauging stations along the sector)

‐ Max. difference = 10 cm
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A2: Redefinition and Prioritization of Navigational 
Bottlenecks
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LNLs calculation

‐ Steady state solution
Q94% (HS Batina) and Q94% (HS Aljmaš)

‐ Additional calibration

‐ ENR calculation →
Maps for fairway depths

‐ Bottlenecks catalogue update 
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Calibration



Bottlenecks indentification

‐ Criteria for Fairway dimensions
(Danube Commission -
Minimal fairway depth, width and curvature)
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Update of  bottlenecks catalogue

‐ No additional critical sectors

‐ Some sectors were not identified as critical
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Dredging depth (m)



“Dredging” volume by sectors (1)
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Dredging depth (m)

CS 1 Bezdan CS 2 Siga Kazuk



“Dredging” volume by sectors (2)
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CS 3 Apatin

CS 4 Židovski rukavac



“Dredging” volume by sectors (3)
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CS 5 Drava confluence

CS 7 Staklar



“Dredging” volume by sectors (4)
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CS 5 Drava confluence

CS 11 Borovo I

CS 12 Borovo II



Prioritization of the critical sectors

‐ Required dredging works according 
to different fairway widths + minimal water elevation for fairway width reduction 
(adopted Methodology for prioritizing critical sectors on the common sector, 2014)
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A3: MCA Definition
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Model development

‐ Available data

‐ Methodology

‐ Criteria

‐ Stakeholders forum

20



Technical note

‐ Questions from Stakeholders

‐ „Do-nothing“ scenario

‐ Scoring for Environment group of criteria
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Example: Indicator for Hydro-Morhology

‐ Geomorphic diversity

‐ Qchf
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The channel-forming discharge concept is based on the idea that for a 
given alluvial channel geometry, there exists a single steady discharge 
that given enough time would produce channel dimensions equivalent 
to those shaped by the natural long-term hydrograph. (ASCE)



Good practice examples

‐ Ecologial river engineering in waterways (Platina)
‐ Balance between ecological and navigational „requirements“ 

(Win-Win solutions )
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Thank you for your kind attention
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