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Making a sediment budget M|
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Increased dredging
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Dredging(Mt)

Changes to dredglng
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Tides out of phase 2
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Circulation issues and uneven distribution M

m North (ports) = more
sediment - more dredging

H Middle — eroding
* Bank instability?

 Bed degradation (cables and
tunnels)

B South — intertidal areas not
able to maintain elevation
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Analysis based on mapsM
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Making a future budget J’}?\’V’,

Use KNMI scenarios for discharge change & sea level rise for next 100 years

Dredging component = Jana Cox . 2
receine comp ) River input

(Discharge)
BQART—=>
Frances Dunn
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Making a future budget

RN P

Glacier melt —
small additional
flux

Sea-level rise brings
additional coastal
sediment




Depth (m)

Estimating dredging

Post Pansmax i

Post Panamsx

Dredging if ship size
continues to increase

o

R2M

50

Dredging volume of ports and channels (mx10°)




Estimating dredging ~ ~Ram_
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- Geology will eventually stop
. e further deepening
f |- Ship size may not grow
Indefinitely (Panama canal)
- Increased use of offshore
port can alter this

Depth (m)
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Average annual

Budget Timespan sediment budget Source Comments
(Mt/a)

Present 2000-2018 -2 Cox, Huismans, et al. 2021  volume gain, sediment loss
Future 2018-2085 -12 to -18 Cox, Dunn, et al. 2021 volume gain, sediment loss
Geological* 1500 BC - 250 BC  -1.90 volume gain, sediment loss
Early human 250 BC - 1500 AD -2.86 Cox, Leuven et al. 2022 volume gain, sediment loss
City and port development 1500 - 1900 10.3 volume loss, sediment gain
Recent growth 1900-2020 -1.2 volume gain, sediment loss

*RME only, HVL had not yet formed

Table 1: Comparison of sediment budgets through time

Predicted future rate of sediment
loss is the highest in the 3500

year history of the delta
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The Rhine-Meuse
delta is not alone...




(a) Dredging l
§ Shift of sediment budget due to dredging
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Data courtesy of Nienhuis & van der Wal 2021
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(a) Dredging

(b) Sea-level rise

@ Present (no dredging)
V¥ 2100 (RCP 4.5)

¥ 2100 (RCP 8.5)

Mega deltas
High sediment feed
Range of dredging

¥
Asia, S.America

Smaller area
Less sediment
Input
High dredging
¥
Europe, USA

Data courtesy of Nienhuis & van der Wal 2021




