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

Stakeholders’ Forum Meeting 11 (SFHM 11)
20/11/2024

AD za studije,istraZivanja,projektovanje i inZenjering NOVI SAD

iy,
o Republic of Serbia : PR ihili
ﬂ Co-financed by the Connecting Europe U2 inistry of Construction, Transport The contents of this publication are the sole responsibility of the author W // h'd"!ﬂzavad d"d
Facility of the European Union vestrrepean : and Infrastructure and do not necessarily reflect the opinion of the European Union
nvestment Banl
(HTIIEE



Table of Contents

- Multi-criteria analysis
- MCA definition

- 2D Hydraulic Modelling
- Proposed model

- Calibration data
- Scenarios

European i ini i L=l
Investi e g:flk and Infrastructure and do not necessarily reflect the opinion of the European Union orojoktovanja i infenjsring NOVI SAD

ot
: , Republic of Serbia ; i i ihili L s
- g;l::::r::fa;' :32 :'ha Co:nmr;g Europe —- @ Ministry of Construction, Transport The contents of this publication are the sole responsibility of the author FW / / @ h' d"a b 4 avad d"d
ropeal 5 AD za studije,istraZivanja,projek
i



A3: MCA Definition
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Methodology
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- Mathematical formulation ‘ |
- Criferiaa Code Criteria

- Sub-criteria C’
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Environment group of criteria

e e Scenario Groyne system .
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Indicators_- (Reference of the bend realignemen
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. . SHDi=0.78 (lving organisms (SHDi = 0.78)
- Expert judgment based scoring ety
affected)
. . . Length of LF ref. value: tio = 0.84 ratio = 1.0
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Lateral connectivity ratio = 0,64 .
H 11 H ref. value: (Ve=0.9 m/s) ratio = 1.
- Erosion/Deposition (downstream effects -> scale of the project) V=14 mis aquaticterrestial (Vo= 14 mis)
fluxes disturbed
. . . . . E1 - Hydro-
- Periodic flooding/Flood protection (project scope?) morphology 1.0 0.25 1.0
Dredging volume n.a. n.a. n.a.
Water quality ?: ightly negative
amet effects since local
parameters n-a. stagnant water n.a.
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3000000 - : : negative effect for
dredging | Dredging H Dredging i steep banks
®dams ' 2008-2014 ; 19882018 : N AATER wintering ref. state n.a. no changes
1000000 ' ! j ) = Es - Birds 1 1/0 1
T2 - — - ——ar :-r—-.—.—-—gd-"‘—nnuuni, " Spawning ref. state n.a. no changes
1000000 - : e e | IRON GATE L. Migra'ticn ref. state n.a. no changes
E E é Erosion: -72 211 245 m? Growing ref. state sheltered no changes
3000000 g : o ‘g g Sedimentation: 192 307 422 m? Living ref. state negative due to no changes
S : 2 13 8 2 Dredging: 47 917 110 m? ‘ . § allizlion 9
— () i © ® 0 o ' E. - Fish 1.0 1.0 1.0
. o w Creation of new areas ref. state no significant no changes
B 13 for distribution : change nge:
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Clirnz_l!e_change moderate no changes
5 5 3 5 5 s . 3 i sensitivity ref. state sensitivit regarding
Figure 4.4.4 Bathymetric changes of the river bed (erosion/sedimentation) including dredging Y reference state
in the Serbian/Croatian, Serbian, and Serbian/Romanian sections of the Middle Danube Climate change ( aat moderate no chfﬂr{ges
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River bed volume

Integrated sediment management planning

- Integrating different use-related needs

(Enviromental and socio-economic aspects)

- Catchment -> Local scale
(Deposition at one sector -»>
more erosion along downstream sector)
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Figure 4.4.4 Bathymetric changes of the river bed (erosion/sedimentation) including dredging

in the Serbian/Croatian, Serbian, and Serbian/Romanian sections of the Middle Danube
(rkm 1,433-849) in Period Il (volumes calculated for 100 m-long stretches)

Sedimentation

Sediment deposits
within the reservoir
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pumped storage power plants

T d-sediment.com

Reservoir

Water

l Sediment
Erosion

Only a part of the sediment

is passed on

Water bottom

AD za studije,istraZivanja,projektovanje i inZenjering NOVI SAD

hidrozavod did

Fii



Lateral connectivity

- The domain of measures influence

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

- "Hydraulic” indicator related to
mass exchange and conveyence

- Additional qualititaive indicator

Inundation

Main channel

Figure 6: Lateral sediment exchange between main channel and inundation
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A4: 2D Hydrodynamic and Morphological Modelling
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Purpose of the Modelling activity

Do nothing — scenario without
measures (even operational or

- Evaluation of solufions whose impact maintenance measures not included)
is considered over time (scenarios)
- Do nothing” is base solution Numerical simulations of morphological

(zero alternative) change for all scenarios

- 20 Sediment transport model for
morphological changes prediction
(effects of solutions compared)

e 2D Modelling | —
o 48 35 03 30

- Expert judgment
/ Left Bank Dikes
Morphological alterations
Group score for Group score for Group score for
navigation environment feasibility Total Score MCA

"Do nothing” 1.00 1.00 1.00 1.00

Groyne 1.07 0.81 1.04 0.90

system

Fairway

realignement 1.05 1.00 1.06 1.12
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Scenarios

- Doing nothing

- Structural measures

- Non-structural measures

- Hybrid measures

- Scenario definition <-> Simulation results

_ 3
-

Viadonau & IREP Planning
Consortium (2009)

2D Modelling
__ )
—

Scenario modifications
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Measures under consideration — Apatin

- Groynes, parallel constructions with fraverses,
chevrons and sils

- Avoiding nesting areas
- Fish migration corridors

{ Hidroing (2012)

v W ,_@ Biodiverzitet
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Measures under consideration (Drava confluence - Aljmas — Staklar)

- "New" ideas
- Sediment balance (Lower erosion along Aljmas sector -> lower depositon along Staklar sector)
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Model setup WAWY  ETH

Laboratory of Hydraulics, Eidgenossische Technische Hochschule Ziirich
Hydrology and Glaciology Swiss Federal Institute of Technology Zurich

- Sectors from Apatin fo Staklar

- Basement V4 model tested ‘ ‘ e
- 421033 cells

- HPC version allows massive GPU parallelization

- Hybrid riverbed model
- New data for calibration obtained
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a) b)

e ] Hlmn.m] Qpraya = 1179 M3/ Qpuypyuzy = 3829 m/s Hlmn.m.] Qppava = 555 m3/s Qounavuzy = 2425 mé/s
Calibration o B e
86.0 : - : e mi0
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. | —VP Petred N
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- S U r V e y S 23.5.12h 25.5.12h patum 27.5.12h 29.5. 12 18.6. 12h 20.6. 12h Datum 22.6.12h 246.12
c) d)
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Q niz= 1847 m3/s Qoynavniz= 3677 m?/s
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Legenda 82.0 W . :
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= ?'32: 1'22 Slika 4.1. Nivogrami s vodomjernih postaja u blizini dionice us¢a Drave, za mjerenje m09 (a), mjerenje

- 20 m10 (b), mjerenje m11 (c) i mjerenje m12 (d)
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Following steps

- Finalization of MCA definition activity

- Scenarios definition (initial setup)

- Sediment model calibration

- Numerical simulation (2D Sediment transport)
- Scenarios assessment (MCA)

B Sty
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Thank you for your kind attention

Stakeholders’ Forum Meeting 11 (SFHM 11)
20/11/2024

- Co-finance d by the Connecting Europe  /
Facity of the European Linlon and Infrastructure and do not necessarily reflect the opinion of the European Union arojoktovan)e ) infenjoring NOVI SAD

i,
e Republic of Serbia . L. g ®*: .
] inistry of Constraction, Transport The contents of this publication are the sole responsibility of the author FW / / h' d"a 4 avad d'd
n AD za studije,istraZivanja,projek
e



	Lot 1: Hydraulic and morphological modelling of the  SRB-CRO common stretch of the Danube River   Multi-criteria analysis and 2D hydraulic modelling 
	Table of Contents
	A3: MCA Definition
	Methodology
	Indicators -> Scoring
	River bed volume
	Lateral connectivity
	A4: 2D Hydrodynamic and Morphological Modelling
	Purpose of the Modelling activity
	Scenarios
	Measures under consideration – Apatin
	Measures under consideration (Drava confluence - Aljmaš – Staklar)
	Model setup
	Calibration
	Following steps
	Thank you for your kind attention

