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Introduction



Location

51952'28"N 3°59'49"E | Haringvliet estuary

51°52'28"N 3°59'49"E | Southwest delta

51°52'28"N 3°59'49"E |Netherlands




Design brief

DELTA
Delta 21 plan

R . 2 .
A new initiative to realize:

- Open river/sea connection
- New tidal nature park

- An energy lake as hydro

10 - " Bolien van
Gosres |

power battery

- Enhance flood protection

- Pump-turbine station, spillway

and storm surge barrier

Source: Delta2l.nl



Design brief

Delta 21 plan

This graduation project | incorpora-
ted Delta 21 into the design explora-
tion and approaches this initiative

from a landscape architectural view.




Fascination

Image of a delta The Dutch Delta

—— Rich interface between land and water for nature and economies —_— Smg\e line interface



Fascination

Legend B

Waterways in
the delta.

Year
800 -2000

Urban areas
(2020)




Dutch interface: Open river/sea




Dutch interface: Open river/sea with processes

Morphological processes: Morphological processes:
Sedimentation Erosion

Climatic processes: Climatic processes:
Tide and wind Extreme wheather

Cultural processes:
Movement of people

Biotic processes:
Oyster and mussel
reefs




Dutch interface: Open river/sea with processes resulting in

Land reclamation. Creeks. Trade.

Sandbanks, beaches Floodings. Aquafarming.

and dunes.




Dutch interface: Open river/sea with processes resulting in the following landscapes:

Polder landscape Sea-arm landscape - Utilitarian Iandscabe




The damming resulted in no interface between sea and river, the consequences are:

Lost processes

Direct consequences

Results for land-use Results landscape

No Monotone
interface landscape
Climate change
Requires

-—> adaptation
measures




Problem statement

The disappearance of the dynamic interfa-

ce and the corresponding natural processes
resulted in a more monotone landscape with
habitat losses, no space for dynamics or adap-

tation and a loss in the identity of the delta.

Sludge plates

Polder/water transition







Analysis



Haringvliet region

Delta Ecology Port Rotterdam
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Target species

Name (scientific):  Alopecurus bulbosus (foxtail grass) Name (scientific):  Alosa fallax (twaite shad)

Origin: Indigenous Origin: East atlantic ocean

Endangered: Red list Endangered: No, but extinct in the Netherlands
Representative for: Salt water presence in groundwater Representative for: Gradual fresh/salt water transition
Habitat: Dry salt marsh, absence soil disturbance Habitat: Fresh water for breeding, estuaria to grow

like mowing, intense grazing, fertilizing.
(reason for decreasing)

up (important), sea as adult fish

Name (scientific):  Anarhynchus alexandrinus (kentish plover) Name (scientific):  Zostera (seagrass)

Origin: Europe Origin: Shorelines Northern Hemisphere
Endangered: On red list Endangered: Red list, rare in the Netherlands
Representative for: Insects, shrimps, crabs, snales Representative for: Biodiversity of fish and birds

Habitat: Dynamic coastal areas with little vegetati- Habitat: Lives in saline and brackish water and

on, young sandbanks/beaches settles in the soil.

Name (scientific): Haematopodidae (oystercatcher) Name (scientific):  Lacerta agilis (sand lizard)

Origin: Europe Afrika (winter) Origin: Northern Hemisphere, Europe and Asia
Endangered: Decreases (decrease in habitat and food) Endangered: Red list

Representative for: Insects, shrimps, oysters, snales, worms Representative for: Dynamic dunes, in first states of succession
Habitat: Sandbanks and mud plates, diverse and Habitat: Sun orientated sand dunes with a combi-

wet grasland. nation between open land and shrubs.

Name (scientific):  Phoca vitulina (harbour seal)

Origin: Coast Northern Hemisphere
Endangered: No

Representative for: Disturbance (noise, light), fish stock
Habitat: Tidal areas, rocky coast, sand banks, cliffs,

deeper water (for hunting).




Analysis
Landscape types



Polder landscape Sea-arm landscape
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Analysis

Utilitarian




Landscape experience
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High dikes enclose most parts of the

N

The sky is occupied, the view is always
interrupted

(sw}

The industry creates a landscape that
s aways partially obscured, this
creates a sense of mystery

. (o

" Very high dikes enclose the Maasviakte:

Industry is visible from far distance

Utilitarian landscape

Legend
W Coennouses
Harbour

@ racuries

G
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Povwrines

Elements of the utilitarian landscape

Windturbine

Powerlines

Container terminal
Factory

Marine traffic and trade



Analysis

Dike and Sluices




Dikes and sluices landscape
Elements of the dike and sluice landscape

Landscape experience

7%

Tree lane, unuppto
the siic

Salt water
Docks
Sluice

Haringvliet dam
Sediment deposition

RuN-up road

Fresh water

Landscape shapers

Route through
the docks.

Flood defence structures

7\ e
7/ |\

Polder andscape.

Cultural movements Fishery and trade




Analysis

Polder




Landscape exp:

‘Open views on road, polder and sky.

Remains of ld tdal creeks in polder land
parted with a strct border

Clear perspective by ditches

(RIS ERRRS IR
._-\7

|

Next dike s clearly visible due to tree row

Delta polder landscape

of the polder

Farms

Polder land

‘Sleeping' dikes

‘Sleeping' tidal
creeks

Landscape shapers

Production and efficiency

@ I
@\-4.

Parcelation Control of flows

Land reclamation by sediment accumulation and dikes




Analysis
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Delta polder landscape

Elements of the urban landscape

Legend
T Roads
/o

7 o Builded

Church and round park
Old harbour

Long canal to harbour
New harbour

Landscape shapers




Analysis




Landscape experienc =
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‘Open view and sight on industry

Waterways in open landscape

Open land is bounded by dunes

——

Tidal creek in open land

Tidal creek between dunes

Open view over brackish grassland

Enclosed by dunes and shrubbery

View over polder land

Coastal landscape

Legend
W o
s

W susoesioes
!

Ounes and seadike

Elements of the coastal landscape

i

Sea dike

Tidal flood plains

Beach
Dunes

Tidal creeks

slib plates

Shallow water

Landscape shapers

53
3R

Creeks meanders by tide

- BN\

of vegetation by

sand and water

and succession stage



Analysis

Sea-arm




Sea-arm landscape of the

Legend

I e

W o
e Sdge pltes

1 constonaour

Landscape experience

Remains of tidal creek

Siib plazes are only accesible by Dike
water, clear view on human
work and nature
Tidal nature
Slib plates
2 Small dikes

4 |

A panoramic view from water
but always bounded by land

_________ Landscape structure ' Landscape shapers

Small slib catchers create a Vear 1250 Year 1500

tidal area with strict seperation
from lake

Year 1600 ear 1850

— e Dikes Small dikes o
— >
I’ - Yy S

Dike seperates polder land and
Haringvliet and provides for a

Tidal currents. Vegetation

panoramic view



Analysis - First conclusions

The Haringvliet Delta is very rich in
structures and experiences. Each
landscape type adds value to this delta
landscape in different ways. However,
each landscape type stands on its own,
with there own systems and experiences.

The delta is a fragmented landscape.
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Analysis - Landscape transitions




Analysis - Landscape transitions
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Analysis - Landscape transitions




Analysis - Landscape transitions




Analysis - Landscape transitions




Analysis - Landscape transitions
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Analysis - Landscape transitions




Analysis - Landscape transitions
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Analysis - Landscape transitions




Analysis - Conclusion- Dikes extracted the interface and experience of the estuarine landscape

Connection
The character of the interface defines the area as being experiencea-
ble as a whole or in enclosure. It can work as an edge or be part of the

regional infrastructure.
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Boundary element Binding element

Gradient
The character of the interface in the delta is too often the monoton-
ous shape of the hard edge. There is no space for natural formation of

biotopes, ecology gets little chance.

Seperation of systems

Transition of systems



Challenge and opportunity

b

AN

Challenge:

Get rid off the hard edges and to return the estu-

arine environment and experience.

Opportunity:

Create a new estuarine landscape in front of the

Haringvliet by incorporating Delta 21 with gradu-

al land/water transition and river/sea transitions

and by that restore the estuarine experience

of the dynamics and the esturarine ecological

habitats and corridors.



Design principles
and
case studies



The land/water transition, the flood defence structure, in different contexts

Dynamic dike
Sediment accretion by tide

Sediment accretion by river slib
Toplayer movement by wind
Erosion by tide

Erosion by river discharge
Ecological succession

Sensible to water forces

Spatial dike

Profile (view towards and view top)

Material and arrangement (view
towards and view top)
Movement and trace

Width dike

Height dike

Social dike
Dike as infrastructure

Dike for recreation

Dike as landmark

Dike as heritage and storyteller
Orientation

Playing

Ecological dike
Wetness

Sun/shadow
Slope
Material
Maintenance

Wind/water/gravity force

Economical dike
Electricity generator: windturbine,

waterturbine

Slib winning
Aquaculture
Saline agriculture
Waterpurification

Housing or holiday cabins



Case studies

Land van Saefethinge - gradient, dimensions, type of nature (salt and Coastal zone Katwijk (by OKRA) - open transition with hidden dike
fresh

Slufter Texel - gradient, dimensions, type of nature (salt)




Design exploration






Delta 21 plan- technical requirements

Pump-turbine station, storm surge barrier and spillway must not

be trapped with sediments.

Water fluctuations energylake 20 meters

(-5 NAP to -25 NAP)

_— s Slope energylake mimunim slope 1:10
opslag meer = %
NP -25m

Open connection Haringvliet - Sea

Dunes at least 400 meters (width)

Energylake surface minimum of 24 km2

Pumps sea-energylake 2 km long

Pumps tidal-sea 1 km long

Tidal lake is a natural area

Fish migration river



Watersystem

Windy night

water pumped out with
energy surplus to create
hydro power battery

Open river sea
connection



Watersystem

day (with no wind)




Watersystem

high sea level

4T
stormsurge ©
barrier is closed

sea dikes are
higher and

stronger than

river dikes



Watersystem

/ \—umm-—\ :




Explorations for design - Morphological research Delta 21 by students

Important findings:

West edge is erosive

. . . . ’ " Propagation
Direction and width tidal channel 50| T Sedimentation ‘ EiCsion direction
0
15
Final Bed Level 20 years g =
4.48 L o £
© L {10 ©
c >
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FIGURE 51: CONCEPTUALIZED MORPHODYNAMICS AFTER 5 YEARS

(d) Bed level after 20 years

Master thesis: Master thesis:

Zhaoyi Li (2020), Large-scale and local morphological impact J.R. ljntema (2021), Initial morpholdynamic changes in the Voordelta in response to the Delta2]

along the northern side of DELTA 21, TU Delft. interventions, TU Delft.



Explorations for design - Natural shape of the Southwest delta

Dutch delta was an area full of islands and creeks due to waves and tide.

The sand ridges are now below the sea level, the sand bars near the main islands are reclaimed.

The sand bars/mud flats still present at the Haringvliet are very valuable ecological habitats and need to be preserved.




Sediment from Rhine and Meuse is

12 million m3 per year.

Sediment that enters the sea-arms (with
open sluices) is 2 million per year.

The dominant direction of
the main sea current and the
sand ridges on the seabed is
from southwest to northeast.
This dominant force and
natural direction is something
to take into account for the
delta2l layout. Second, the
area just outside the haring-
vlietdam is very dynamic in
terms of tidal currents and

sediment movement. This is

an opportunity for dynamic

nature.




Explorations for design = Natural processes in the Southwest delta

Natural direction of shoreline

The outer edges of the island heads are ero-

sive. The dominant direction is southwest

Direction of sand transport

to northeast, which is shaped by the domi-

positioning of flow channels

nant flow current of the sea. Designing the

Delta 21 layout with this direction in mind

On natural direction of shoreline
/ sandbars towards north-east wil develop
will create less resistance from natural

forces.
Erosion will occur on the west orientated
shorelines

Sedimentation will occur in bay shapes
/ shorelines

\

Sedimentation
Sand bars orientation to north-east

Each shoreline
has a similar orientation

Sedimentation

Hard sea defence line






The morphology of the seabed

Sedimentation and erosion

processes

Direction and open connection

il clefiated sea/Haringvliet
Much more new land to create
more space for recreation, nature
and softer transitions.

Existing mudflats connected no

hidden new implemented island and

marshland to preserve and expand

pumping turi es the nature reserve.

spillway Fishmigration river implemented

) by use of existing water structures
storm surge barrier

and coastline.



Pumping station is situation on
the west outer edge and stays
clear from sedimentation due to
the dominant erosive forces.

Storm surge barrier and spillway
stay clear from sediments due to
the erosive forces achieved by the

width of the infoutflow channel.



Water level difference in tidal lake

is 1.5 meters.

Water level difference energy lake
is20 m.

At the north edge of energy lake
the slope is 1:10 to experience the
water level differences.

Southeast edge of the energy lake

BUpE il , the slope is 1:50 to establish a very
pumps riverwater to sea .
~ during storm . = gradual transition between the
G

energy lake en the tidal lake.

pumps
open during storm
-

outlet for high water
levels during storms




Landscape structure is based on the coastal
landscape structure which is present along
the dutch coastline.

Strand met primaire duinen




masterplan



Layout as result of designing with natural
processes, technical requirements, local
conditions and case study research.
Pumping station
2, Spillway.
3 Storm surge barrier + eco-bridge

Valuble intertidal habitats are preserved and

. Fish migration river | expanded by the island and creek landscape

~
Beach

YYoung dunes
Dynamic gradual transitions are dominant
Old dune forest

and create space for ecology and recreation.

Soft transitions are alternated with harder

Intertidal marshland

SR A edges with recreational focus: inner dune

Main road area and northeast slope energy lake to

———— Secondary road - cyclists R R
implement a recreational hub where the

= = < Nature path - pedestrians
waterlevel changes can be experienced by

eocoss Ferry route
the steep slope with aquaculture, holiday

housing, a visitors centre with watercascade

and restaurants and shops.

The spillway and bridge provide an ecological
and infrastructural connection between

Voorne en Goeree.




Zooming in on transition zones



Within the new estuarine landscape
gradual transitions are designed with a lot

of space for nature and recreation.

For each transition zone a design explora-
tion is done to investigate what role the
character of a transition can play in the
program and experience and connecti-

ons of the new estuarine landscape.



Dune landscape transition



Land/water transition and flood protection

as a large dynamic dune landscape.

Wind and succession as dominant sha-

ping forces at the dune area.

Steep slope with aquaculture at the
energy lake and a waterlevel difference
of 20m

provides a new landscape experience.

Characteristic of landscape transition is
based on the sensation of differences in
elevations by the dune landscape and the

slope of the energy lake.




Dune landscape

60m

-40m

landscape structure and technical requirements

sea water level
-05to1m NAP

height 10 - 20 meters.

|"

L 0

500m ! 1000m | 250m
sea beach young dunes forest ~ old dunes inner gradient energylake (EL)
edge dune EL
edge
Section technical reguirements
dune/dike
~min 450 m length, 15 m high

slope min 110

water level difference
-5 NAP to - 25 NAP

L
Tkm

2km

3km

4km

S5km



Dune landscape

€om

landscape structure and technical requirements

L L L L
Tkm 2km 3km 4 Kkmn Skm



Dune landscape

structure

Old dune row as forest

Dune row placed with
gaps and as parabo-
lic dunes to enhance
dynamics

Steep recreational dune edge and steep aquacultu-
ral energy lake slope creates a very interesting new
landscape experience.




Dune landscape

natural shaping processes

dominant
wind direction

succession in
different stages

caused by wind daily movement

o of water level
captured by SIS G and grazing
marram grass ahd
erosion of dune slack
loose sand by wind

deep enough
for fresh water
lake
notch;
wind acceleration
through dunes

rainwater
infiltration



Dune landscape f development

Ry

natural shaping processes - stages

vegetated dunes:




Dune landscape

ecology

embryo dunes

Elymus
farctus

Anarhynchus
alexandrinus
(kentisch plover]

white dunes grey dunes / forest edge

7 Lacerta agilis
24 (sand lizard))
Spartina
Sonchus Maritima
arvensis ”
1 Platycleis al-
T bopunctata Atriplex
laciniata "
Carex Dactylorhiza
Gaudin incarnata

Cakile
maritima

N\ W Viola tricolor
subsp. curtisii)

Parapholis
strigosa
Ammophila

arenaria

Microtus
oeconomus
arenicola

subsp. coccin-
1(
\\\ ')<// /

dune forest energylake
Cancer
Homarus
gammarus PaguiUs!
Asio flammeus
Quercus =
J GLES
§ Caridea
Favonius quercus Suaeda
Lullula Maritima

arborea




Dune landscape program

Program

\ing in q
& “Neg

\(\v\(e\ surfing

\ird SPOttin

yntai nbig,,
« g

Focus on food producti-
on and recreation

Small impact recrea-
tion at most valuable
area for ecology (forest
edge)

Cycling at
vegetated area



Dune landscape experiencing the transition

A climbing dune that captures sand to increase the experience of dynamics and elevation differences.




Dune landscape program

Pathways over and through the dune landscape

s andraos dooz do|

Pathways over hilltop and a choice for one Overview of the transitions and how the path leads Secret side pathways that leads the visitor to more in-

adventureus path and a concrete path you trough it. timite spots.




Dune landscape program

Viewing tower to visually connect the seqa, dune area and energy lake.

sea Py /‘ energylake
/ \;

\\

Viewing tower *




program and stucture

Dune landscape

S
o
«

water level

difference




Dune landscape aquaculture

Location of the crops and animals
depends on the desired overflow time

Samphire

samphire
sea lavender
lobster
crab
mussel

oyster
seaweed

‘Slope up
<

Sea Lavender

Lobster

Crab

Mussel

Oyster

Seaweed

Slope down

\/



Dune landscape recreational hub

Houses, shops and restaurants with the dune forest in the back
and a view towards the energy lake.

References holiday housing and restaurants energy lake

ST
~ o N
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holiday housing

restaurants and

SieEs dune entrarice

~C “main road

Sometimes main road is

located next to the energy

Holiday cabin (

lake at other places the

rmain road goes through the

dune area.

design by: Lendager Groupne

)

Boulevard on lake side (via: Eco Inn Warners Bay)



Dune landscape impression transition

'is needed which means that the energy lake is filled.

During night and morning energy is stored which means the water in the lake is pumped out. s is the moment to harvest the crops and shellfishes.

-

-



Dynamic islands transition



Land/water transition is very gradual,
flood protection is obtained by a hidden
dike, slope of energy lake is 1:50, ground

level islands from 1to 3 m +NAP.

Entire area is a nature reserve to preserve
and expand the valuable ecological

mudflats like the Hinderplaat.

Ground level and water level differences

(energy lake and tide) as dominant sha-

ping forces which creates intertidal mud
flats, creeks, low and high marshland,

higher grassland and shrubbery.

Characteristic of landscape transition is
based on the sensation of tidal dynamics

in an open landscape.



Dynamic islands technical requirements

300 m
opening

energylake slope 1:50 hidden dike marshland marshland sandbank
lowest -25 m NAP - 5m NAP to +5m NAP +3m NAP tot + 2 m NAP +2m NAP tot + 1 m NAP +1m NAP tot -1 m NAP
highest -5 m NAP 25

I 500 m 2000 m
energylake higher marsh creeks and marshland sandbanks

60m

20m

10m

Tkm 2km 3km 4km S5km



Dynamic islands structure

300 m
opening

energylake slope 1:50 hidden dike marshland marshland sandbank
lowest -25 m NAP -5m NAP to +5m NAP +3m NAP tot + 2m NAP +2m NAP tot +1m NAP +1m NAP tot -1 m NAP
highest -5 m NAP 1:25

| 500m 2000 m
energylake higher marsh creeks and marshland sandbanks

20m

10m

tidal lake

Tkm 2km 3km 4km 5km



Dynamic islands gradients

nascape for

o gradien, ide OPening
2 and £ rai, ac’ o e o
A nd Tres; (] an Q, icsin the
o Con® h g reek Margr e /a,wbr,«,)
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fresh water layer

salt water layer



Dynamic islands

landscape development - implementation stage

silt

intertidal area

fine sand

A

Source: https://qsr.waddensea-worldheritage.org/reports/salt-marshes

fine sand

During the implementation
only the islands and the first
creeks are created artifically.



Dynamic islands landscape development

| ]

During the next stages the
tidal dynamics will create
the creek system naturally.

W W W W \i} Wil W
pioneer marshland intertidal area
q A R 3A A 2R A 1A A

Salicornia procumbens

Spartina anglica

Source: https://qsr.waddensea-worldheritage.org/reports/salt-marshes



Dynamic islands landscape development

ENT e

bR AR N b e Wi WG W,

low marshland

pioneer marshland intertidal area

q A A 3A A 2A A 1A A

Aster tripolium

Source: https;, waddensea-worldheritage.org/reports/salt-marshes



Dynamic islands

landscape development

‘ ‘\/
| “u

high marshland

4 A ®

P

WM N

low marshland

intertidal area

3A A 2A A 1A

Elytrigia atherica

Source: https://qsr. sea-worldheritage.

ports/salt-marshes




Dynamic islands Impression transition energy lake / high grassland - high water

The energy lake edge has a soft meandering water edge which appears as a very gradual transition.

uniu,w;,p]‘




Dynamic islands impression transition energy lake / high grassland low water

When the water is low, the lake bed is visible and appears as a mudflat.

O |




Dynamic islands impression hidden dike
The contours of the hidden dike are not visible due to the shrubs and trees that obscure the view.

pinus sylvestris

Salix alba

gentle slope Crataegus
energylake ulmus open for hikers monogyna  fresh water pond

creeks come into the
grasslandscape

grazers to keep
half open landscape




Dynamic islands impression dynamic islands

The creeks islands and larger water bodies alternate each other which creates a very dynamic landscape that is a lot of fun to explore.




Dynamic islands ecology

This landscape provides a suitable habitat for all 7 target species as presented at the analysis.

energylake high half open grasland high marsh g low marsh and creeks intertidal floodplains
/ / - Echiichthys m
‘ | / 4 Mipei Alosa fallax
(S 5 Phocidae
Caridea Microtus Alvus
oeconomus o Y > &
arenicola 2 =2
Lepus Parapholis r W . B
g Taurulus A
- 1 strigosa
I Artesima 9 bubalis
Platalea
leucorodia
Cancer
Cannabina riparia Fringa pagurus
Anarhynchus . Totanus
) ~‘; alosa
alexandrinus. [}
‘l‘ M 9 aly
t» ] Alopecurus Suaeda
Botrychium -1 7 bulbosus coticomniy | Maritima —__ Zostera
Lunaria :s,

platessa

¥

Haematopodidae

Orobanche cenanthe Y /
Spartina Parapholis ﬁ purpurea X -
Maritima
strigosa =3 Cochlearia
Danica
Viola '

Tringa

Odorata

glareola



Dynamic islands program

The entire transition zone is a nature reserve, the focus on recreation is based on experiencing nature.

Creeks and islands: only accesible with guide

nature path

main
ongoing

path

Main route: accesible for hikers and cyclists



Dynamic islands program

A tidal path invites the visitor to explore the lake bed and to search for sea life.

tidal path - high water tidal path - low water

searching for sea life




Dynamic islands program
Mowed path emphasized the natural character of this landscape and guides the visitor through the area.

mowed path to guide visitor natural bike lane bird watching tower




Dynamic islands program
Exploring the creeks

bird watching tower uided tours
(Lookout Loop by UIf Mejergren Architects) 9




Dynamic islands program

Kayak safari trips will not disturb nature too much but provides the opportunity to explore the extraordinary landscape.

kajak safari

seal watching




Creek landscape transition



The characteristic of the land/water
transitions is very diverse and contains
many different flows of water, people and

ecology.

The creek landscape is the dominant
landscape type and embeddes the system

of flows into the estuarine landscape.



Creek landscape technical requirements and structure

opening width 300 m
depth-1m NAP

E

tidal lake water level dune ridge marhsland gradient
+1mto-05 mNAP +10 m NAP -05mto+2m NAP

I 1000m I 250 m |

2000 m [ 00m | 500 m |
energylake oumps tidal lake + river outflow dune row creeks and marshland fish current beach and dunes polder
migration
river
1000m
60m
Section technical requirements

20m

om hight

hight Bm

om hight om
sm
-40ml
L L \ L |
Tkm 2km 3km 4km Skm



Creek landscape spatial structure and flows

Entrance to
new estuarine

Fish landscape
Eco bridge migrat/on
and eco-spillway, river

connects dunes of

Voorne to dunes of

Goeree for people and

animals

Alternative for

Haringvliet




Creek landscape impression eco-spillway and eco-bridge

Flow of ecology combined with flow of people




Creek landscape impression fish migration river and entrance to the area “ </

Collage of the
new transition from

. . polder to creek.
Flow of ecology combined with flow of people



Utilitarian landscape transition



The characteristic of the land/water tran-
sitions is very strict at the Maasvlakte. The
Maasvlakte and the energy lake are sepera-

ted from each other by a dune row.

The characteristic of this transition will be

based on recreational experience.



Utilitarian transition:

20m
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The characteristic of this transition will be
based on recreational experience by imple-
menting a visitorscentre and water cascade.

The visitorscentre will visually connect the
Maasvlakte to the energy lake and the water

cascade provides a water stream from the
Maasvlakte to the energy lake and will con-

nect both areas systemetically.

By this design intervention the working of
the energy lake can be explained by expe-
riencing the water level differences and by

viewing the wind turbines on the Maasvlakte.



Utilitarian transition: Plan, structure and technical requirements

References

Continious view
energy lake to

Maasviakte creates
a visual connection

Watercascade Ballyfin oofpark Rotteram b S nt & Co

Continious water stream to expe-
rience and understand the water
level differences and to play.



Utilitarian transition: Impression

Visitorscentre and watercascade to understand the area but also as a recreational destiny on itself.

I




New estuarine landscape



Pumping station

Spillway

Storm surge barrier + eco-bridge

Fish migration river

Beach

Young dunes

Old dune forest

Holiday housing and restaurants

Aquaculture on slope

Visitorscentre

Intertidal marshland

High grassland and hidden dike

Main road

Secondary road - cyclists

Nature path - pedestrians

Ferry route




Ecological corridors

Ec

ydraulic structures as
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Energy system

Energy is stored directly next to
the wind turbines and is deliver-
ed to the industry and city in the

same region.

The amount of energy that can
be stored is huge and will con-
tribute significantly in achieving

the climate goals.




Food production

Seafood can now be produced
locally. This can decrease the de-
pendency on the fisheries at sea

and in Asia.

Local distribution of the food will
help in getting shorter produ-

cer-consumer chains.




Flood protection

The pump turbines have a capa-
city so large it can pump out all
the excess river water during an

------- extreme event.

In this way, the river dikes do not
need to be strengthened. This will
saves an enormous amount of
money and solves the problem of

lack of space around the dikes.

Virtuele kustlijn Nederland bj stijging
zeespiegel +1m en overstroming rivieren

ik
river dikes

retrieved from: BHIC.nl



Flood protection - pump turbines

sea at O NAP
—

seabed at - 11 m NAP
lake can be pumped
energy lakebed outto - 25 m NAP
at- 28 m NAP




Infrastructure

Lq/gend
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Main entrance and free p
S

3000 spaces »

* Second entrance and free parking

4000 spaces

Third entrance and free par
3000 spaces

Village
Parking

Road (car)

One main road which only
can be used for long-stay vi-
sitors, good delivery and peo-

ple with a physical disability

People move through this
area by bus, ferry, bike or

walking.

The low amount of traffic in
this area will provide more
quietness, less pollution, and
slow down the visitors, who
will experience their visit as
more calming and remote
where they spend time in

nature.




Infrastructure - road typologies and vehicles

ikes

Main road - cars and bikes Bicycle lanes

Secondary road - cars and b

Ferry to cross the energy lake Beach bus along the coastline Hiking trails

Trein Scheepstro, via Twitter

Schoorise



Recreational nodes

Small villages for recreation with
their own identities subdivide the
landscape into more intelligible

distances.
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Recreational nodes and infrastructure
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Village
Parking

Road (car)

There are endless recreational

routes to visit this area.

Hiking through the landscape
with overnight stays in the villa-

ges.
You can take the ferry to the spill-
way and bike back to the parking

lot.

A day to the beach




Recreational node - beach entrance




beach area

beach entrance & parking beach opening, restaurants and services

Pathways to other beaches beach entrance




phase 1
Sand is removed from the energy lake location to make it more deep. The sand

Implementation

that comes free is used to build up the frame of Delta 21.

phase 2
Seond stage, the pumping station, spillway and hidden dike are installed and the

dunes are planted with marram grass to prevent it from eroding.

Phase3 .\ Dyring the third stage the aquaculture edge, the storm surge barrier, bridge and

fish migration river are installed and the sand is placed at the creek landscape

and the island landscape with the correct gradients and dimensions for the tidal

inlets.

’_w——-\k— -

The last stage is about installing the recreational layers with the houses, pathways

and visitorscentre.

et

completion |

During all the stages flora and fauna is occupying the landscape and will eventu-
ally, in about 20 years after implementation, cover the entire new landscape in fully

grown habitats.




Reflection




Conclusion




Thank you!




