


Fascination: Barnafoss Waterfall

Digital collage
Artist: Elisa Vendramin
Source: http://www.elisavendramin.co.uk/Barnafoss

Clncd updn & bmd 8 ‘wealiy womas bepd al
Hraunaas, and sha had two young soas. Ono day
shin wenl with her entine houscheid 1o chuech al
Gisbaid, norih gl Eha rvor, But both boys stayed
bohingd. Sho told hor song o sty al homo nnd not
w0 tray fromn the bouse whilie sho was awvay. Bul
whabn evarybody had gone. the boys geenw Boned
and ovenlually docide &0 go alter the otfem 1o
Eureh

They walked down to the Hyith mvor and soon
foached the slong arch, The brch o aad ta R
boon rathor nargw, with o long drop down 1o the
ereier dndl tha wiber(all Boneath. The boys s
feighienad ard oy hokd hands o cicas thi for
Thanges went woll untl they roached the stono arch
a5 leakad dewn g thi Mkt B, Thiy
grew 3o day looldeg dovwn imio e oodies thal
thay fecl from the brdge in the meer and drowned.

Vihon tho churchgoers refumed bome, tho lads
winsn Rowhaend 10 Be fownd. Thie' maifsr ordonsd
& ponrch, bul for & long tma this wis frutbess
Evontualy she keamed what had happonad, for
Eamierd had sodn B Boys of thie way b Tha
erer b hind boen oo lele o asae thom The
woiman then geew wery upsef and angng, and she
Ead thi 880ng dsch Owid Bh vl Brokon downm
:w&dnpmﬂmﬁnmﬂ:ﬂmw Ol B
Tha walerfall Bag boen dontiBed wath Thes vant
Evir Janoi, and 3 How knoen & Bamaloss, Cid-
dren's Falls.

Eliga Vordramen, 3000
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Site visit:
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Research Methodology

Initial Research - Understand the area
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Historical Research
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Research Methodology

Understand Landscape as a Process

Anthropogenic Processes
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Abiofic Processes

|dentify Design Principles
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Case study: Site - Test principles
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Adapfive Framework
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Historical Research Conclusions

2016
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Historical Research Conclusions Dominated Forces

1950 - Tide dominated 2016 - Wave dominated
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Research Abiotic Processes
Tides:

Tides are movements of the oceans set up by the gravitational effects of the moon and the sun in relation to the earth.Tidal currents frans-
port sedimentation.

Neap Tide O Thiel Qiter moon o
- Spring Tide
Lunar Tids
) Lunar Tide Solar Tide
Solar Tid : @ :
: ' 1
O First Quarter moon New Moon Full Moon

Tidal volume velocity depents on the depth and so the tidal volume is bigger where the bed level is deeper. If the water velocity becomes
smaller then accretion of sediment will occur. When saltwater interacts with freshwater, there is maximum turbidity and more sediemtation

occurs in the area.
L B S S S > C )

) slower tidal velocit
EEELLL LA v more sedimen’roﬂoyn supply Sl

fresh water

zone of
maximum
furbidity

Wind:

If wind stresses are directed in a certain direction for a longer period, the generated stress cause water level set-up. The longer lenght over
which the wind stress occur, the larger water level set-up ( Distance = Velocity x Time). Haringvliet wind direction is from North West, this
direction has a large fetch and the water level set-up can be up to 1.5m

wind direction i wind stresses
wind stresses
— —_ — —
— ST IS T terlevel set-up T T T T . waterlevel set-up
bed level bed level
situation without wind set-up situation with wind set-up

Storm surges:
Storm surges occur when strong onshore winds build up coastal water to an exceptionally high level for a few hours or days, and are most
pronounced when they coincide with high spring tides.
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Research Abiotic Processes
Waves:

Waves are generated offshore. When a wave reaches a heigh of equal to three quarters of the water depth the wave will break. During
calm weather, large waves typically reach breaking depths far from the shoreline. During storm conditions, the elevated water level gen-

erated by storm surge allow waves to penetrate much closer to the shoreline. Moreover, due to the circular orbit process, waves carry
sedimentation. Depending on the fast or slow energy, waves can be destructive or constructive.

ﬂIHeighT /\ A
\Q/ ........................... N4

orbit 1)

Longshore Drift:

Waves approach the beach at an angle similar to the wind. With the swash and backwash, the material is transported along the beach
in zigzag movement.

N A0 B backswash
Wind/wove

longshore drift
>

Sedimentation and Erosion:

There is a balance in the sedimentation process, which means that sediment is redistibuted from one area to an another. Wind, waves
and tfides could create the loss or transportation of sediments.

Erosion
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Research Abiotic and Biotic Processes Interrelations

natural forces vegetation species
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Research Abiotic and Biotic Processes

Principles:

A. Use the forces of tides and waves

Use the forces of tides and waves to redistibute sediment

90

Use wave and wind to produce energy

00

e

Use wave and wind to create soft foreshores or to new intertidal areas
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Research Abiotic and Biotic Processes

Principles:

B. Use coastal vegetation as a coastal defence

i

ANV AL

Use nature stabilizers like salt marshes to prevent erosion

P A A A YAV W U U UV ol oUW oVl W ol oW Ve Vel

Use nature stabilizers like salt marshes to reduce wave energy

C. Use ecosystem engineer

Use oyster reefs for maintaining intertidal areas (reduce wave energy)
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Principles

1. Creating the island before opening the dam 2. Opening of the dam as a process

Areas endangered from erosion should be protected Dam should open slowly in order to understand the effects on the rest
of the system.
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Principles

3. Control the water flow 4. Creating new tidal areas by dike realignment

By a deep channel or a dam

Use the zones between new and old dike as infermediate
area. Once salfmarshes develop the vegetation will enhance
sedimentation and the area will become higher. This will be
able to grow with sea level rise.
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Design Concept

Climate Change Ecology Safety Residents Farmers
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Design Concept

natural processes @

existing structure
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Design Concept

intervene
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Design Concept

dynamic nature
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Desigh Concept
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Design Concept
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Design Concept

network - work one for the other
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Timeline

existing D
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Timeline

2017 intervene \
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Timeline

TR EFC el e Smeseilaax Cagh

ST SR e

islands > attract people to the dam

2020 put landmark
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Timeline
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dam > boat connections to go to the X\ N
islands

2021 people visit island
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Timeline

2022 put units - open dam
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Timeline

Boire @It e

TIDE COMING IN

This tidal electricity generation works as
the tide comes in and again when it goes
out. The turbines are driven by the power
of the sea in both dirsctions.

TIDE GOING OUT

dam > energy production to have
electricity to the islands

e
T
~

2025 people stay on island



Timeline
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2050
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Regional Scale




Masterplan
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Barrier Island

existing sand flats
6-7 years to spread

5km

sand

3km 1.5 km
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Two types of islands

Dynamic island for ecosystems

Artificial island - vacation houses
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Artificial island development
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Artificial island development




Artificial island development




Artificial island development




basic unit

possibility 1
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Dam

Opening of the gates:

People should be aware of the natural
processes and how the area is slowly
transformed
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Dam
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Dam
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Dam
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Dam
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Precedents study

water program ecology  culture
magament
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Precedents study

Design Principles: Barrier Island

Existing Situation with tidal flats

Soft solutions

-+ ecology <+ use natural processes  — takes time

Sand nourishment

\\\\\\\\\\\\\Illlllllmmm,,,,
o i,

+ lesstime + use the sand from draining the channels ~ — ecology

Combination of Soft and Hard solutions

se
P

4+ less time — expensive
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Precedents study

Design Principles: Creation of new intertidal zones

Existing Situation
river dike

. agriculture fields old dike

Dike realignment

4+ marsh vegetation <+ sedimentation + buffer -+ oyster - mussel production

Reefs creation parrarel to river banks

80 iGN N OGN G vl i e

<+ marsh vegetation -+ sedimentation + ecology ~+ recreation

Reefs creation vertical to river banks

-
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Sand Motor Study

2011

2012

2014

2015

Okm

18.7 million m3 of sand
4 months to bring the sand

The predicted bed developments have actually occured but
morphological changes were faster that predicted.

After 4 years the sand body protruded 260 metres less into the
sea and the stretch of coast that has been extended seaward
has become 2.2 kilometres longer.

Storms in December 2013 and July 2015. storm moves as much
sand as would hed been moved in four months.
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Oyster Production Study

Oysters reproduce in the summer months.

The larvae go to the bottom and search for something to
attach themselves to. Ships have to spread empty mussels
shelfs.

Ships do small circles to spread them evenly to the plot, to
create a bed of mussel shelfs. A lot of oysters will attach
themselves to the mussel shelfs.

One year later all the mussels shelfs with tiny oysters are
brought out of the water and redistributed in a different plot.
By doing that, mussels shelfs break apart, creating more room
for oysters to grow.

After 3 years, the oysters are big enough for consumption.

Oysters are brought in Yerseke. They are full of sand. They put
the oysters in oyster wells where the oysters perch them-
selves in a week.

Once they have been purified, they are removed from the
pools and cleaned on at a time. After they are sorted by
weight and return to the pools to recuperate.

The oyster wells are cleaned daily with the help of tidal cycles.
When the tide goes out the sluice gates are open. In that way
the sand that has been removed from the oysters get out.
When the tide comes back, the oyster wells are full back again
with water.




Mussel Production Study

Mussels produce eggs in the spring

In the water look for something to attach them-
selves to.

products

Grow to 2-3 cm. The ropes are pulled out of the
water.

Seedis removed and planted to grow into market k
size. «

Plant mussels on plots that they can grow further.
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Longline culiure

o e T o o T |

Raft culiure
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growing

remove seeds

4

Rack culture harvesting seeds attached



