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Energy dissipation (Ediss/m”2/s) for fixed banks
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Temp.op2m in *C-Regio NLMidden (model run: 12-05-2014 02:00 uur)
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Computational grid with bathymetry of 1860
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Computational grid with bathymetry of 1860
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Erosion/sedimentation 1860-1878 (18 years)

Model Run 2; erosion/sedimentation 1860 - 1878
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Erosion/sedimentation 1860-1890 (30 years)

Model Run 2; erosion/sedimentation 1860 - 1890
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Erosion/sedimentation 1860-1905 (45 years)

Model Run 2; erosion/sedimentation 1860 - 1905
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Erosion/sedimentation 1860-1831 (71 years)

Model Run 2; erosion/sedimentation 1860 - 1931
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Erosion/sedimentation 1860-1955 (95 years)

Model Run 2; erosion/sedimentation 1860 - 1955
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Erosion/sedimentation 1860-1960 (100 years)

Model Run 2; erosion/sedimentation 1860 - 1960
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Erosion/sedimentation 1860-1970 (110 years)

Model Run 2; erosion/sedimentation 1860 - 1970
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BSS 1860 — 1970;
entire Western Scheldt

BSS over time
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Error and signal
1860 — 1970

Average model error and average bed level change (signal strength)

—— Average model error z
—6— Average bed level change (signal strength)|:

1870 1880 1890 1900 1910 1920 1930 1940 1950 1960 1970
Year

Deltares UNESCO-IHE §j
Enabling Delta Life % Institute for Water Education




£
e
,——
fe
@
o

ATy TR J, y & &
| @EV 3 T
i

) U:s 0 A o)
M"m"rwa\mwn = Data 10! NOAA Navy\NGATGEEEO
Ry '_ 7;" ‘ mage 22010 Accdnhln!(lrlamnx Suty c“'f
) 1'. U ¢

ol
Image & 2010 [.xgl'.al(_wlobc-,

Emmmggitt(;e "{/an der Wegen and Roelvink (2012), Geomorphology
£ 4

QOOSIL

UNESCO-IHE i

Institute for Water Education




BSS: 3 hindcast periods

BSS over time
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Error and signal; 3 hindcast periods

Averag > model error and average bed level change (signal strength)
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Energy dissipation levels
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San Francisco Estuary
in the 1980s

Area: ~1200 km?
Average depth: 7 m
Median depth: 3 -4 m
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Initial bed level
Hydrodynamics

Sediment transport
Morph. factor

Bed level update

Deltares UNESCO-IHE @
Enabling Delta Life 7 Institute for Water Education
£ 4




morphologic grid

SRR

GRENR
y:s\‘:&:‘t\*:\‘\«@ N
R
RS
OO
T IRORNRRY
R
SRR
TN

TR

N
SR

Tl
B

o
st
SRR

TS

X

<3
4

s

&5
&

Deltares

Enabling Delta Life

5

X coordinate (m) —

UNESCO-IHE

Institute for Water Education

T



L, — Tidal height ' 1
wee Tidal current
Iy ‘A"‘}“‘
1 » | MNEE
[ | RATR f

‘l | | ' “
. \ \ | | | -
—l.l‘
§ | a 1 2 I N ' A‘ 2
L 40 a2 a4 45 F
— T v T Y T r T v =
z e | :
e

2 1!

<40

1-
k"ﬂ
o—
1 ™ L " 1 2 2
40 42 a4 45

Days Since ! January 2003

Figure 9. Exampla of tidal height (black lings, left exis) and
tidal currents {red, right axis) for & singla week. A, Carguinez
Strait in the northern astuary; B., San Matec Bridge in South UNESCO-IHE §jin

B ay Institute for Water Education




A

»
=
=
S
g
&5
b
]
—
=
z
=
3
—
&

|
: "'.v‘.\.m"\ B. Dry Years
2" 2N e, .

1 I |
150 200 250 300 350
Days from 1 October

Deltares UNESCO-IHE fjii
Enabling Delta Life ; Institute for Water Education E—x



bed level in water level points (m)
01-Oct-1900 00:00:00

B
B iy
NN
N G

x
=9
=)

b
N
-4
w

y coordinate (m) —

5.7 5.8 5.9
x coordinate (m) —

Deltares UNESCO-IHE
Enabling Delta Life 7 Institute for Water Education
£ 4




Deltares UNESCO-IHE @
Enabling Delta Life 7 Institute for Water Education
S




Measured

Modeled

E
o
o
c
s
1%
2

distance, m

22
2
18
1.6
14

3 1.2

1

06
04
0.2
0

1856-1887

X 10 @

R
7 & -

Y

0 0.5 1 15 2 2.‘5

22

18
16
14

-
- N

08
06
04
0.2

0 05 1 15 2 2.‘5

Deltares

Enabling Delta Life 7.

distance, m x 10

Van der Wegen et al. (2011), OD and JGR

22

2!
18
16
14
1.2}

1t
0.8
0.6}
04:
0.2+

0

0

1951-1983

x 10 (®)

0 05 1 1.5 2 25

" 4
distance, m x 10

1983-2013

5m (accretion)

-5m (erosion)

X 10‘ ©

0 0.5 1 1.5 2 2.‘5
distance, m x 10

UNESCO-IHE g

Institute for Water Education




Deltares

Enabling Delta Life z

Constant mean sea level

2013-2046 2046-2067 2067-2100

2
18

16

E
; 1.2
i

08
06

04

02

) 05 1 15 2 25 o 05 1 15 2 25
distance, m X 10‘ distance, m

With sea level rise
+0.2m +0.5m

2
18
16

14

E
;1.2
i

08
06
04

02

0 05 1 15 2 25 ) 05 1 15 2 25
distance, m M 10‘ distance, m

2+

1.8

16

14

06
04+

0.2}

£
;12
s 1>

0.8-

o
o
-
-
(2]
~N
N

+1m

2013-2046 2046-2067 2067-2100

2
1.8
186

14
E

§'1.2
1

08
06
04

02




1856-1887

1951-1983

distance, m
o o o o =
N o (2] = - N

o

high river flow
(a)

o

distance, m

Deltares

Enabling Delta Life 7

05 1 15 2

distance, m

25
b
x10

05 1 15 2

distance, m

25
x10

4 (b) . (c)
22X10 . 22X1°
2+ i 2
~
1.8 3 ) 18
. - .
-~ _/ "
16+ 16
< 1
14+ 14
1.2F 12
1+ 1
0.8 08
0.6 06
g _
04 04
0.2 02
0 0
0 05 1 ‘ 15 2 2.:5 0 05 1 ' 15 2 2.?
distance, m x10 distance, m x10
0 05 1 15 2 25 0 05 1 15 2 25
distance, m X 10‘ distance, m X1 0‘

low river flow

Van der Wegen et al. (2013)

UNESCO-IHE ijii

Institute for Water Education

accretion
5

-5
erosion

m

n



nett volume change per year
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- 60% of the slope deposition
occurs during flooding of the

shoals;

- 75 % of the slope erosion

occurs during ebbing
shoals;
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viodci peli il C o vVdAdllcC JVC JU VCCO
due to continuous pattern formation and
deepening of the basin
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* General view: Long-term morphological changes
are not possible to model using process-based
models!
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Temp.op2min“C-Regio NLMidden (model run: 13-03-2013 01:00 uur)
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