Coastal dynamics



Experiments and
observations
1962-1982
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Copper on the beach in 1965

31 maark



Dyes and helicopters

In the years 1962 to 1982 a rather great
number of dye experiments in the North Sea
was performed by researchers from the
Netherlands



Modelling data
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Figure 4. Patch shapes from 3D simulatioms.
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Noordwijk, river discharge 5600
m3/s




What are the consequences of
salinity differences?
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RESIDUAL CURRENT CLOSE TO THE SURFACE,
MID-COLUMN AND NEAR THE BOTTOM

{ Averaged over the period aug. 1985 - sept. 1986 )
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Residual current at 7 meters above sea floor
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Present situation in million tonnes per year
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A turbidityiina

coastalfarea

Carola van der Hout, FYS

satelinte image of the Dutch coastal zone showing high
sispended matter at the surface close fo the coast in
brown. The sediment ftramspont direction and estimated
valumes are indicafed. Three black lines inoicate the
lofations of the measiremarnts:
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Water samples ara filtered to determine concentrations
of suspanded matter. WWerences in oolour show
concentration variations and wariations in material
type.
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maximum zone) where concentrations =200 moif are found



Implications

What other density driven under currents do we know?
What is the consequence for fish migration?
Winter and summer migration?

Algae and nutrients?

What about dredging the channel connecting
Holwerd with Nes??



Conclusions 1

Natural estuaries: sediment importing systems
Driving processes: flocculation and density under currents
Rotterdam is exception due to:

— closure Grevelingen and Haringvliet
— dredging and disposal at sea



Conclusions 2

Western winds keep the freshwater to the
coast: the coastal river

Freshwater creates a coastal directed under
currrent

River output is directed into the Wadden Sea

-reshwater discharges directly in the Wadden
Sea keep the sediment (silt) in
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Wadden Sea

Appendix 1

Wadden Sea Area and Conservation Area

Tha raw boundaies according 0 Sia new Nationalpark Law in Lowsr Saxony
and Hamburg have baan adited manually.
23 October 2001
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and nourishment 10 billion m3/y
20NN1_.7NNA

5B min = Amebnd?: ST .
000 i et Teractmlling 26 - =t -3 -E'
432 min m? Vieland:'l4.5. EE——— #
\ )
17,78 minm? Timak3 . A
-". s i
f J-. o
323 min m? Hoced-Hollard 155 : I
= = L |
|
e

10,90 min = RignlandH 1 __.,I-

P0G min m? DeiflanddZH

1
F )

b 5600 ik Y ol Y

0,58 min m? '.:-nr-:%_\
- -
1 52 i ey '.-i"-n‘ﬂ-'l-'«""\-‘-q..\.'_. I' ~
-

L i i
25 min m? Schousen T, .:"'"n_,ﬂi-
1,02 minm? NoordBavelongz 5 o i T
o — s w— ST -
e S i, b
<y !

. Ny
Tlamnm Zeeuwsch-Yimndeen il S s ™ /

14 55 min Y Wiskehaan' 30 I

20048 2008 2007 2008 2005 2004 2003 2002 2{H1

(kL s imnagisdemi]
[\ctsal 2001 - 2000 0500 YT e
18,50 mis m™




Sand sharing system

Watershed

Quter Delta

Tidal Basin




Sand nourishment
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Sea level at Cuxhaven: MHW, MSL and
MLW

Yearly mean high water
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