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Previous activities

πQuick overview of previous activities

πHydrological analysis -> Qmin95% (Low flows),
Q94% (LNWLs), Q1% (HNWLs)  

πHydraulic analysis -> LNWLs

πPrioritization of the bottlenecks

πMulti Criteria Analysis (MCA) definition

πVariants defined

π2DSimulations for selected sectors

πApplications of MCA

 !ōōǊŜǾƛŀǘƛƻƴǎ
[b²[ ς [ƻǿ bŀǾƛƎŀōƭŜ ²ŀǘŜǊ [ŜǾŜƭ
Ib²[ π IƛƎƘ bŀǾƛƎŀōƭŜ ²ŀǘŜǊ [ŜǾŜƭ



Data Collection, hydraulic and morphological modelling of the Danube River and the Sava River in the Republic of Serbia
Lot 1: Hydraulic and morphological modelling of the SRB-CRO common stretch of the Danube River

Stakeholders Forum Meeting No. 16, 18/06/2025, Belgrade

The contents of this publication are the sole responsibility of the author 
and do not necessarily reflect the opinion of the European Union

Republic of Serbia
Ministry of Construction, Transport 

and Infrastructure

Hydrological analysis

πBased on data from 1994 to 2023

π Less frequent low flows 
(Increase of low flows)

π Decrease of high flows

This project vs Official values (Danube Commission)
Q ς discharge, H ς Stage and Z- Water level 

Obtained low flows
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IȅŘǊŀǳƭƛŎ ŀƴŀƭȅǎƛǎ

πIntegrative 2D Model of common sector developed 
(  Output 1.1)

πLow Navigable Water Levels updated ( Output 1.2)

π Increased Low Navigable Water Levels at the 
locations of gauging stations used for 
calibration in domain of updated Q94%  

Portion of 
computational mesh
(HECRAS 2D model)

Model inflows -
Q(t), model 
outflow - Z(Q) 
and locations of 
the gauging 
stations (GS) 
used for model 
calibration and 
verification



Data Collection, hydraulic and morphological modelling of the Danube River and the Sava River in the Republic of Serbia
Lot 1: Hydraulic and morphological modelling of the SRB-CRO common stretch of the Danube River

Stakeholders Forum Meeting No. 16, 18/06/2025, Belgrade

The contents of this publication are the sole responsibility of the author 
and do not necessarily reflect the opinion of the European Union

Republic of Serbia
Ministry of Construction, Transport 

and Infrastructure

Prioritization of the critical sectors

πwŜǉǳƛǊŜŘ όǾƛǊǘǳŀƭύ ŘǊŜŘƎƛƴƎ ǿƻǊƪǎ ŀŎŎƻǊŘƛƴƎ 
ŜȄƛǎǘƛƴƎ ŦŀƛǊǿŀȅ ǿƛŘǘƘǎ

π¢ƘŜ ƭŜǾŜƭ ƻŦ ǎŜǊǾƛŎŜ ŀǇǇǊƻŀŎƘ όŘŜŎǊŜŀǎƛƴƎ ƻŦ ŦŀƛǊǿŀȅ ǿƛŘǘƘǎύ

πCƛǾŜ ŎƻƴǎŜŎǳǘƛǾŜ ǎŜŎǘƻǊǎ
ŀƴŀƭȅȊŜŘ ƛƴ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŀŎǘƛǾƛǘƛŜǎ ғπ aƻŘŜƭƭƛƴƎ ŎƻƴǎƛŘŜǊŀǘƛƻƴǎ

New critical sections

Prioritized critical sectors ->  Output 2.2

2ƛǾǳǘǎƪƛ
rukavac

Drava
confluence

Staklar

!ƭƧƳŀǑ

Apatin
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MCA Definition

MCA Methodology developed
Quantitative and qualitative indicators adopted

 Output 3.1:
Technical report on the definiton 
of the MCA elaborated

MCA ς Multi Criteria Analysis
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aƛƴƛǎǘǊȅ ƻŦ /ƻƴǎǘǊǳŎǘƛƻƴΣ ¢ǊŀƴǎǇƻǊǘ 

ŀƴŘ LƴŦǊŀǎǘǊǳŎǘǳǊŜ

Scenarios definition

S1 - Do nothing

S2 ς Structural and revitalization measures
(2 chevrons, 2 sills and opening of 2 side arms)

S3 - Fairway realignment

S4 ς Structural measures

(2 chevrons, 6 sills and 1 detached T-groyne)

Drava 

confluence

2

2
2 2

Aljmaġ

Staklar

 Output 4.2:
Bottlenecks Variants Defined
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2D Simulations

πDominant discharge (Qd)
πVelocity distribution

πRiverbed alterations

Velocities

 Output 4.3

Initial conditons

IȅŘǊƻŘȅƴŀƳƛŎǎ

Sediment transport

Bed evolution

time steps

Riverbed alterations
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MCA Definition

MCA Methodology developed
Quantitative and qualitative indicators adopted

 Output 3.1:
Technical report on the definiton 
of the MCA elaborated

a/! ς aǳƭǘƛ /ǊƛǘŜǊƛŀ !ƴŀƭȅǎƛǎ
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Navigation

π3 criteria and 6 indicators



Data Collection, hydraulic and morphological modelling of the Danube River and the Sava River in the Republic of Serbia
Lot 1: Hydraulic and morphological modelling of the SRB-CRO common stretch of the Danube River

Stakeholders Forum Meeting No. 16, 18/06/2025, Belgrade

The contents of this publication are the sole responsibility of the author 
and do not necessarily reflect the opinion of the European Union

Republic of Serbia
Ministry of Construction, Transport 

and Infrastructure

Navigation- Scores

πScores for Sectors                       Scores for Scenarios

Ҍп {9/¢hw{

 Output 4.3:
Technical report on 2D modeling and 
Application of the MCA

averaging
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Apatin sector ςTechnicalsolutions

Chevrons: 
ÅInfluence flow patterns
ÅGuide temporary sediment deposition behind the structure
ÅHabitat formation 

7ŸƣƣŸůШƚŔũũа
ÅÅĲĬƨĦĲШƖŔƻĲƖĤĲĬШĲƖŸƚŔŸŰШċŰĬШ
ƖĲĬŔƚƣƖŔĤƨƣĲШƽċƣĲƖШƻŸũƨůĲƚШ
ċĦƖŸƚƚШċШƚĲũĲĦƣĲĬШċƖĲċШŸŉШƣőĲШƖŔƻĲƖ

bottom sill

bottom sill
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Apatin ςScenario 2&4 (sub)variants

Crown Width: 3m

Slopes: Upstream face slope: 1:2

Downstream face slope: 1:3

Crest level: low navigation Water level +1m.

ŎƘŜǾǊƻƴǎ н

sills 2
Crown Width: 3m

Slopes: Upstream face slope: 1:1.5

Downstream face slope: 1:3

Max. Height: ~7m

Considered sub-variants
Number of chevrons: 1 and 2
Number of sills: 2 and 3
Height of sills: 2.5, 7 and  9 m

A

A

A-A

B-B

B

.
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Apatin ς Scenario 3 (Fairway realignment)

Sector Apatin

Location 1

Location 2 xŸĦċƣŔŸŰШΟ

There are three problematic locations in the Apatin sector from the 
aspect of the width of the fairway. In the first two, the radius of 
curvature can be changed, while in the third it is impossible.
At location 1 the radius was 4450m now it is 2600m
At location 2 the radius was 9010m now it is 9150m
No movement was possible at location 3

200 m width -> boundary of the fairway? 
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Apatin ςScoresfor Navigation

/ƻƴŎƭǳǎƛƻƴǎ
π ¢ƘŜ ōŜǎǘ ƛƳǇǊƻǾŜƳŜƴǘ ŦƻǊ ƛƴŎǊŜŀǎƛƴƎ ŘŜǇǘƘ ŀƴŘ ǿƛŘǘƘ ƻŦ ǘƘŜ ŦŀƛǊǿŀȅΣ 
ǿƛǘƘƻǳǘ ǊŜŘǳŎƛƴƎ ǘƘŜ ǊŀŘƛǳǎ ƻŦ ŎǳǊǾŀǘǳǊŜ ƛƴ {ŎŜƴŀǊƛƻ п όbмύ

π aŀƴŜǳǾŜǊŀōƛƭƛǘȅ ό²ƘŜƴ ǘƘŜ ŜŦŦŜŎǘ ƻŦ ǘƘŜ ŎƘŀƴƎŜ ƛƴ ŎǳǊǾŀǘǳǊŜ ǊŀŘƛǳǎ ƛǎ 
ŜȄŎƭǳŘŜŘύ ƳƻŘŜǊŀǘŜƭȅ ŀŦŦŜŎǘŜŘ ƛƴ {ŎŜƴŀǊƛƻǎ н ŀƴŘ п  όbнύ

π bŜǿ ƳŀǊƪƛƴƎ ǎȅǎǘŜƳ ǿƛƭƭ ƛƴŎǊŜŀǎŜ ǎŀŦŜǘȅ ƛƴ {ŎŜƴŀǊƛƻ о

Velocities (Differences) Riverbed alterations (Differences)

2

2
2 2
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Sector 2ƛǾǳǘǎƪƛ rukavac  ςpresentation of technical solutions

Groynes (Traditional vs Detached) : 
ÅInfluence flow patterns
ÅSediment  deposition between  the structure s
ÅReduced environmental impacts (detached vs traditional 

groynes)

9ȄƛǎǘƛƴƎ ƻōƧŜŎǘǎ
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2ƛǾǳǘǎƪƛ rukavac ς Scenario 4 (Sub)Variants
π4 groyne types considered

πDetached T groyne adopted

Crown Width: 3m

Slopes: Upstream face slope: 1:2

Downstream face slope: 1:3

Height Considerations: low navigation Water level +1m.

groyne
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Sector ;ŔƻƨƣƚťŔ rukavac  Location 1

Scenario S3 - Fairway realignment 
Sector 2ƛǾǳǘǎƪƛ rukavac 

There are five problematic locations in the sector ;ŔƻƨƣƚťŔ Rukavac from the aspect of the width of the 
fairrway. In none of them is it possible to change the radius of curvature and obtain an improvement in 
terms of navigation.An example of location 1 is given but everywhere the problem is the same.
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2ƛǾǳǘǎƪƛ ǊǳƪŀǾŀŎ ςScoresfor Navigation

Conclusions
- Moderate improvement of navigability in the area near the structure in 

Scenario 4 (N1)
- The other indicators were not changed in any of the scenarios

Velocities (Differences) Bed alterations (Differences)

2

2
2 2
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Sector Drava confluence ςpresentation of technical solutions

Scenario 2

Scenario 4

Bottom sill:
Å Reduce riverbed erosion and 

redistribute water volumes 
across a selected area of the river

Sidearm channel :
Å reduces sediment transport downstream

(Navigation) + flow reactivation (Ecology)
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Sector Drava confluence

Crown Width: 3m

Slopes: Upstream face slope: 1:1.5

Downstream face slope: 1:3

Max. Height: ~7m

2 sills

Botom Width: 60 m

SideSlope: face slope: 1:3

Long. Slope : 0.002

sidearm channel

Scenario 2

Scenario 4

Considered sub-variants
Bottom widths (channel): 15, 30, 45 and 60 m
Number of sills: 2 and 3
Height of sills: 2.5, 5 and  7 m

C
C

C-C


