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Impact large-scale interventions:
0 - maintenance dredging

- tidal penetration

- channel morphodynamics
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Most previous modeling studies focussed on Western Scheldt and
further upstream (e.g. Dam et al., 2007; Van der Wegen & Roelvink, 2012)

Complex physics: influence of tide, waves, wind and river (3D
effects)

Sand and mud (ETM near Zeebrugge)

Large area of interest, long time horizon (10-20 years), required
resolution ~50-100 m

Not an easy job!
Too many aspects for 1 single model
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Large-scale, long-term (~20 years) hydro-morphodynamics: 2DH
model entire Scheldt estuary (sand only)

Short-term (~1 year) morphodynamics: 3D sand-mud-bed model
mouth of estuary

Large-scale mud dynamics: 3D mud model entire Scheldt estuary
(no sand, “offline”, no bed level change)

Deltares

2 juli 2015

Large-scale, long-term (~20 years) hydro-morphodynamics: 2DH
model entire Scheldt estuary (sand only)

Short-term (~1 year) morphodynamics: 3D sand-mud-bed model
mouth of estuary

Large-scale mud dynamics: 3D mud model entire Scheldt estuary
(no sand, “offline”, no bed level change)

Deltares

2 juli 2015

2 juli 2015



Delft3D-NeVla m

430_ ............. ey R R R e R FEEEEE R RS LR S NI 3
: : Resolution -
420_ ............. ............... .............. B W ............. _ 400 m North Sea
P TR e 50-100 m Western Scheldt ¢
‘ : < ~10 m Sea Scheldt o

yRD (km)

xRD (km)

Deltares

2 juli 2015

Delft3D-NeVla m

AB0 e R S LR RRRS FETTTR SRR RRNPEREEELEREES R R LR TR PP PN YO PPRPP :

2x2 coarser wave grid

yRD (km)

xRD (km)

Deltares

2 juli 2015

2 juli 2015



2 juli 2015

>
o]
=
=
<+
C
<

m

M2

M2

\PEUnA[epounalieplier-oipAy-L0e0Lz d

T
uadiamuy]

T T T
usdiemuy

L ~
N

- ol g ollex}
L oousuaar| 3 L seoysuser
L - JoApU
- g PS5
- yieg Q L ueg
L eouleeg Q L seoyjeeg
L uapIoos|Ep % |- USpJoos|epy
L uoomsueH 3 L psamsuel
L ueamsuey uen doopang L ./Em;w:m: uen doojisagy
- usznauiayf [ uaznaulay
L sjessiog @ L sjessiog
L usbuissIA o L usBusssiA
L M UsheysjepueY susysald © L By suaysalg

a

£

S

3
L + puezpeg - p puezpeg

T

L B saps ™~ L
=3 N S E

g <
-8 werog Y [
- ° (1900-82) LMO! -
I + i
L seepepuem L

I I 1 [ I I
w0 ~ ) - %) =) Q =) =) o
~ - P o © 3 «
[w] spnyidwy [Bop] eseyd

~
~

63 68

50 55

30 34 38 43

Distance from mouth [km]

-21 -17-13

Deltares

2 juli 2015

<
p=
N
p=

Tidal asymmetry

\pEUnA[@POUNalepIieA-0IpAY-LOE0LZ Id
T T T T T
- usdiamuy] I & usdiamuy 1>
= olley} 8 ollesk 8
- sooysupery @ eoysupery
L J91jApU
E 9 seplotisdsory o
- ueg 3 ueg 3
. ooyieeg ooyieeg
L uapIoos|ep % k UapJoos|epy %
- vesmsuer ¥ woomsuer 3
= Samsue uen doopang Q / e doopang Q
L o usznauiayf usznauey @
L o spessiog © ajessiog ©
L a\ usbuissIA usbuissiiA o
L M @ uaAByS|apuRY SuNsalg © |lopuey suaysaig o
3
£
o
3
L + y:> puezpeg puezpeg
T 0
L E] 1S} ~ EY ~
FE a SRR SRR =
pwv obbnigesz T abbnigesz T
] wsie 1og ¥ wsio og
-2 ) (1909-82) MO & (190g-gzy) IMOl
L +«A I P Sy bery op UeA spE)
L .J 1eeppuE Q seeiepue
I I ! ? I ;
- © © < N o o o o o o
o S S S S < « § 3
o o o o W, 2N
H AW M,y ones spnyduy [Bap] "9-“"oz aoualeyip eseyd

Distance from mouth [km]

Deltares

2 juli 2015




i~
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Model results
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Delft3D morph
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« Hindcast morphological development 1985-2011

* Input reduction: 1 single morphological tide and 6 representative wave
conditions (mormerge)

Condition 1

=R

Condition 2

vy

Morphological acceleration factor of 104
* Time-varying dredging and dumping
Non-erodible layers
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First explorative simulations

Sedlero after 20 year [m], morfac = 52
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1. Assessment impact large-scale morphological interventions
mouth Scheldt estuary requires suite of models

2. 2DH Delft3D model Scheldt estuary that predicts water levels,
flow velocities, discharges and wave heights well

3. Set-up morphological model Scheldt estuary

Work in progress:
* Hindcast morphological development 1984-2011
+ 3D sand-mud morphological model of mouth Scheldt estuary
* Scenario simulations
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