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Shortage of
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Too much
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Water safety
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Why care
if species
go extinct?

Sebbovia. .
(Greenpeace, 2023)
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Water quality

Zandhonger

a' Fish migration
Fresh water availibility

Steepening / Siltation
Erosion
Siltation

Lifespan delta works

Overgrazing
E Fresh water inlets

Drought

Zuid-Beveland a' Noord-Beveland Schouwen-Duivenland a] Goeree-Overflakke
20m
/-\_/_\ /_\_/\__v—r\_/_\i/_\—/-\_ o
Western Scheldt Veerse meer Eastern Scheldt Grevelingen meer Haringvliet —2m
Winter: -0,2 m NAP - 0,4 m NAP -0,2 m NAP

Summer: 0 NAP - 0,1 NAP —




Problem statement

The Southwestern delta is faciag-environmental and agricultural
challenges, nowandin the future. By understanding what a (semi-)
open deltaimplies for Schouwen-Duiveland, in-particular for-the green-
blue structures, these challenges can.beaddressed. While implying a
(semi-) open delta, the water safety of the society should at all times be
guaranteed. When:taking up the multiple challenges-in a spatial
framework, the existing gualities need to be sustained and secured.




RESEARCH QUESTIONS

What would the return to a (semi-) open delta mean for the green blue network of Schouwen- Duivenland,
and what spatial framework and guiding design principles would be necessary to sustain and upgrade both
green blue networks and live ability, now and in the future?

» What is a (semi-) open delta approach?

* How can a (semi-) open delta solve existing and future challenges?

* What are the existing qualties and threats of the green-blue network and the liveability on Schouwen-Duivenland?

* How can these qualities be sustained and/or upgraded when returning to a (semi-) open delta?

» How can the green blue structures of Schouwen-Duivenland be improved when returning to a (semi-) open delta?

* What are the spatial implications when Schouwen-Duiveland is situated in a (semi-) open delta?
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SCENARIOS

Traditional

Little sea level rise

<

Closed system

A

Water machine

! Working with

:.' nature

Open system

A
Or 4. AW
(henss landschaparchitecte™ er®
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Delta Scenarios

> 3 m. Zeespiegelstijging
Open systeem

< 3 m. Zeespiegelstijging
Gesloten systeem: bergen en pompen

Closed system, (H+N+S landschaparchitecten et al., 2009) Open system, (H+N+S landschaparchitecten et al., 2009)
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Delta scenarios

Closed delta

Environment Agriculture

Watermanagement

Detailed assessment can be found in the booklet: Between Land & Sea
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Delta strategies

Open Eastern Scheldt

Environment Agriculture

Watermanagement

Detailed assessment can be found in the booklet: Between Land & Sea
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Delta scenarios

Semi open delta

Environment Agriculture

Watermanagement

Detailed assessment can be found in the booklet: Between Land & Sea
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Delta scenarios

Open Delta

Environment Agriculture

Watermanagement

Detailed assessment can be found in the booklet: Between Land & Sea
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Strengths
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{

L L

Y‘ pad

iddelbu‘rg

Legend | Strenghts Legend | Weaknesses

. Village with historical high values b Village with harbor . Compartmentation N& Insufficient water

. Build-up area m w EasternSchelde . S: epage exchange

. Nature 1111 Iéndscape .C.i ||| Primary dike
revelingen landscape Intensive agriculture meets standard

D Intertidal nature ® @ o North sea landscape D Intertidal nature till 2050

.Gmellngenmeer nature ] o Erosion il ::::Y:I::s

= = Infrastructural conection ( >o Limited water supply (water lens) standard till 2050

PR N PSRN
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Legend | Opportunities
- | Oee Legend | Threats
L

. Nature i / ‘ ‘- ¥ Higher river
Creek ridge, posibillities for A 4 | Increase of salc seepage discharges

water infiltration | + Youth
Grevelingen nature 7 » wa
- T @ Tourists
Dlnurﬂdal nature o) Q’
# Elderly [I11] Primary dike meets

O Erosion standard till 2050
[[1I] Primary dike doesn’t

>( Fresh water shortage meet standard till 2050

A

Sealevel rise

Extreme weather

4 » D New green concections
™\, Soft green dikes

Ry, VR

>
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Intertidal areas

SWOT and previous analysis

i

Green-blue strategies

} Inner dikes
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Before g

Pumping station
\sDen Osse’

Pumping station
‘Dreischor’

Pumping station
‘Prommelsluis’

Puivenland, QlwerKerk
Duivenland, Oosterla

Pumping station
‘Ouwerkerk’
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After :

Pumping station

Pumping station
‘Dreischor’

Pumping station
‘Prommelsluis’

Puivenland, Qdwerkerk
Duivenland, Oosterla

Pumping station
‘Ouwerkerk’
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Based on

A Pattern Language

Towns -Buildings - Construction

=
< 7SO\
e\

L

Christopher Alexander
Sara Ishikawa - Murray Silverstein

WITH
Max Jacobson -Ingrid Fiksdahl-King
Shlomo Angel

R Water quality

Buffering
Field Edges

Water qualtity improvement by
buffering sown field margins

Runoff water that contains pesticides
degrades the surface water quality. Buf-
fering field edges can reduce the amount
of pesticides entering the

surface water.

Buffering Field Edges

Transforming the outer field margin of agricul-
tural land into a pesticide free zone, sown with
plants that buffer

Theoretical background

Planting unsprayed field margins reduces the li-
kelihood of pesticides entering the surface water.
The width of the pesticide-free zone is determin-
ed by risk analyses, with a common width of 6
meters, although other factors such as the type
of pesticide, wind direction, and spraying equip-
ment can affect its effectiveness. Researchers
suggest that high vegetation in buffer strips can
also reduce pesticide drift but is not yet included
in model calculations.

(Bos et al. 2014)

Relation with: pattern (Flower Power B.6, Toxic

Runoff Water W.2)
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DECISION TREE| Example

Fresh water

Challenges

sesgeccss

Waterlevel?

Crucial aspects Waterstorage capacity?

eeccconnnse
eescccccce

Water logging
after extreme
rainfall

Reclamation
to dry

Infiltration
posible

. . .
. . .
. . .
. . .
®ececcscsccsssscss .

9900000000 ;s00000000000000000°

ecccccccccccscssses
eecscsccccccccccccs

Room for th Room for Mor
Used patterns oom for the oom for More

Ditches (F.1) (F.2)

Soil and water

leading (F.3) Money trees (B.8)

General patterns
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(semi) Open
Grevelingen

Salt agriculture —-oweeeee

0 25 Skm
" (D

_ S De Gouwe

& Eastern Scheldt
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(semi) Open
Grevelingen

0 2.5 Skm
g o
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Challenges

a' Fish migration

@ Biodiversity decline
Water quality
Erosion

._/\ Water safety

Legend | Grevelingen

. Scrubs / Trees Deep water
Grass land Shallow water
Agriculture land g'_ - 1,00 m NAP
Sand 2 -0,70 m NAP

° 0,00 m NAP
I
& - 1,00 m NAP
o -0,70 m NAP
a
° 0,00 m NAP
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DECISION TREE| Open Grevelingen

Sedimentation

Challenges

Watersafety Biodiversity

esesecssssececstscsssesesesesssesssetsssssessssesesesesssnanns

o
.
.
- .

Open connection with
river and sea?

longitudinal elements in
the landscape?

Compartmentalization of

Crucial aspects
P waterbody?

Velocity water?

grass and
scrubs (some

trees), no

foreland

yes, no open
connection to
sea or river

Closed of
stagnant lake

. .
. .
. .
. .
. .
. .
. .
. .
. .
. .
. .
. .
Y

.
.
.
.
.
.
.
.
.

®esessscscsesssnses

eescsscsescscsncrnne

Biodiverse Salt & Open swimways

sessscscscsces
.

Vegetated
embankment
(Se.1)

Anti-fish Sushi
((: X))

Used patterns Slow water (Se.2) Free sand (Se.3) Hehragwla

(B.5)

Fresh (B.1) (B.1)

General patterns Money trees (B.8)

Focus area 2

Water quality

Tidal movement in

Washed Away
((:¥))]

waterbody?

Stagnant

R O R LY

cessessesssese

sesescee,

Tidal water (W.1)

Conclusion
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Vegetated
Embankment

Vegetated dike embankments for
less wave force

ent at the outer

® Biodiversity

Sushi

Fish friendly or low RPM pumps
for less fish mortality
To pump water out of the polder towards
the s Netherlands us
ditonal pumps cause
mage and/or death to the fish that
want (o pass.

RVater quality

(\®)

Tidal
‘Water

More dynamics in water flows for
better water quality

The movement in water derived form
tidal movment improves the quality
of the water because stratification is
prevented

Slow
‘Water

Slowing the water to increase
sedimentation

sex
and form new soil.

* Biodiversity

Biodiverse

Dike

Biodiverse dike for more drought
resistance

the surrounding environment.

Ascdiment

Open connections for more sedi-
mentation

® Biodiversity

Dynamics slows/stops the succes-
sion of embankments

When vegation on an embankme

0 tidal water and is submergin,
with high tides the succession of the ve-
gation is slowed down or even stopped.

DESIGN

Focus area 1

® Biodiversity

N\

\4

Biodiverse Salt &
Fresh

Salvfresh gradients make a more
biodiverse delta

 Biodiversity

5

Open
Swimways

Open connections for more fish
migration

PRINCIPLES

The design principles that fit with the imple-
mentation of the (semi) open Grevelingen are:
Se.1, Se.2, Se.3,B.3,B.1, B.3, B.7, B.10, and W.1
The full explanation of the cards can be found
in the appendix and in the separate card deck.
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Legend | Grevelingen

. Scrubs / Trees

Grass land
Agriculture land

Sand

api3 Mo

ap1 Y3y

Deep water

Shallow water

- 1,00 m NAP
- 0,70 m NAP
0,00 m NAP

- 1,00 m NAP
-0,70 m NAP
0,00 m NAP

/1J

\;5;’{ )< /f- \ ﬁ\

Focus area 1

\
YA\

AT

=

_’r/?wﬂp

/Jl ‘ [\ [
High \t|d[e+1oo.m NAP /%

A
Low tid
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Challenges Challenges Challenges
Water quality Erosion
a] Fish migration
a] Fish migration al Fish migration
@ Biodiversity decline

@ Biodiversity decline @ Biodiversity decline

Y4
AN
T
PAN
N
PAN

Stakeholders Stakeholders Stakeholders

Waterboard s
Scheldestromen &
Duivenland
Province Zeeland Planners n

Pattern cards

Municipality

Schouwen-
Duivenland

Province Zeeland =
Duivenland

Waterboard European

Province Zuid- Flora &
Scheldestromen union

Holland fauna

AN

¢ 9@5eyd

Pattern cards Pattern cards

T 9seyd
¢ 9s5keyd
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Common marsh grass (Schelde,
schelde; n.d. schorren, n.d.

NS £
w5
Z \’\\{/
. : e \ [ \ N
Kentish Plover Eelgrass (Govers, 2021) Zeerus (de Jong, 2010) ca pirstane, (Roej '/2620 Cord grass|(Itkor, n.d.
(staatbosbeheer, 2023)
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19p.40 /7 faond

o A Installing new pomps or slowing down

Vegetated Enbankment

Reintroducing the tidal movement by
opening the Brouwesdam

letting tidal dynamics back into the
SEEGEREIES

Construction of oyster dams,
breakwater or other elements that
slows the current

Creating a marshland on the seaside
of the dike

sowing the dike with a biodiverse seed
mix

Connecting waterbodies by open
Open swimways connections and/or installing fish
ELES

removing dams or making bigger

Biodiverse Dike

Free sand ; sPreees

‘ . breaking the compratimalizajion by
v e

Focus area 1
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De Gouwe
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Legend | de Gouwe

. Scrubs / Trees

. Grass land

Agriculture land

Sand

&

Challenges

Fresh water availability

Drought

Salinization

Biodiversity decline

Water quality
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DECISION TREE| de Gouwe

Challenges

Biodiversity

Water quality

O csesesescsssesescsssesescsses esesescesessscscsscscscesnse

“ o

Longitudinal elements in

Crucial aspects Waterstorage capacity?

the landscape?

...E.........'

esesencnne
becccccnne
beescncnns

Water logging . . .
. Infiltration Reclamation "
Watercourse Agriculture Man-made after extreme . Agriculture
rainfall posible to dry

. . . . . . N
. . . . . . .
“essssscpeccccrsses o . teessssstccrtssstnnans . .
. H H : ceeessssttecesstttcenssanet
H . . D LT T YT R PP PP PR .
H . . . o . .
H s H 0000000000000 0000000000000000000000000000000, H [ B
M . . . H .o . .
B M H eseesessstescstntnnnns H . s 2 H
H . . . . e .. .
H H ®eeecceccsescegscecccccccsccccsssssee . e s P sesessesscettttcascanaaat
. . .
. fesesscsnne . . H H . e : .
. H H . . P . H
H . . : H . . P . H
: . . H H . . P . H
H . . H H . . P . H
H . . H H . . P .
H . . H H . . P .
H . . : H . . P . H
H . . H H . . P . H
D D H H D . L) . o

- Toxi - -
Ecological Bank Room for the Room for More oxic Buffering Field

Stronger Biodiverse Dike Strip Cultivation Flower Power Anti-fish Sushi RUnSTtWater
Used patterns Together (B.9 (B.5) (:X) (B.6 (B.3) (B.2) Ditches (F.1) (F.2) W.2) Edges (W.3)

Soil and Water
Leading (F.3)

General patterns

Money Trees (B.8)
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 Biodiversity

R P—

Ecological
Bank

Less steep enbankments lead to
more biodiversity
the enbankment of ditches

i « s
nore opportunties for flora and
fauna to flourish.

® Biodiversity

1d edges for more

d edges that are cul-
tivation free
biodiy

R\ quality

%

Toxic Runoff
Water

Reducing chemical pe:

improves the waterqu:

Reducing the runoff of pollutants from

agriculture into ground and surface
water improves the water quality.

® Biodiersity

Sushi

Fish friendly or low RPM pumps
for less fish mortality

To pump water out of the polder towards
the sea, the Netherlands uses water
pumps. The traditonal pumps cause
damage and/or death to the fish tha
want 1o pass.

* Biodinersity

124
o
Stronger

Together

Connecling nature areas makes
them more robust

The natural ¢

Rt iy

Buffering
Field Edges

Water qualtity improvement by
buffering sown field margins

RunofT water that contains pes
degrades the surfa

fering field edge

of pesticides entering the
surface water.

® Biodiversity

meadow birds

An effective action to in
amount of meadow in agricu

fields is strip cultivation. Instead of
one mono culture, multiple crops are
planted in |

8 Feesh water

B /4

Room for the
Ditches

A more gentle sloop in ditches
give more waterstorage capacity
Flattening the edge of ditches allows
more square metres of water o enter the
ditch and thus increases water storage
capacity throughout the system.

DESIGN PRINCIPLES

The design principles that are used to trans-
form the Gouwe area are:
B.2, F.1, F.2, W.2 and W.3.
of the cards can be found

® Biodivensity

Biodiverse
Dike

Biodiverse dike for more drought

resistance

®Freshs water

Room for

More

More waterstorage cappac

room for higher water levels
When the ditches can hold more cubic

res of water their waterstorage
, g the water

in the separate card deck.

B.9,B.5,B.4,B.6,B.3,
The full explanation
in the appendix and

Focus area 2
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Legend | de Gouwe

. Scrubs / Trees

- Grass land

Agriculture land

Sand
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T 9seyd

Challenges

Fresh water availability

Drought

Salinization

Stakeholders

Municipality
Schouwen- Rijkswaterstaat
Duivenland

Waterboard
Scheldestromen

Planners Farmers

7

Pattern cards

Anti-fish
Sushi

Fish friendly or low RPM pumps
for less fish mortality

To pump water out of the polder
towands the sea, the Ne "

Room for the
Ditches
A more gentle sloop in ditches

dited inereases
capacity throughout the system.

~N
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¢ 9@5eyd

-
Challenges

Water quality
Drought

@ Biodiversity decline

Water safety

~

Stakeholders

Municipality
Schouwen-
Duivenland

Rijkswaterstaat

Waterboard
Scheldestromen

o .

Nature parties

-

Pattern cards

Less steep enbankments lead to
‘more biodiversity

Desteeping the enbankment of ditches
gives more opportunties for flora and
fauna 1o flourish.

Connecting nature arcas makes
them more robust

Biodiverse

Biodiverse dike for more drought

More waterstorage cappacity gives
higher water levels

~
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¢ aseyd

Challenges

Water quality

V3

@ Biodiversity decline

~

Stakeholders

Municipality
Schouwen-
Duivenland

Ministry of
Agriculture, Nature

Nature parties

Flora &
fauna

~

-

Flower

Power

Flowerly field edges for more
biodiversity

Agricultural field edges that are

cul free have a postive effect on

of yulnerable species.

Toxic Runoff
‘Water

Reducing chemical pesticides
improves the waterquality
Reducing the runoff of pollutants from

agriculture into ground and surface
water improves the water quality.

biodivensity and strenghtens populations

Pattern cards

.
Strip
Cultivation

Strip cultivation for more
meadow birds

An effective action to increase the
i 5

Buffering
Field Edges

‘Water qualtity improvement by
buffering sown field margins

Runoff water that contains pesticides
degrades .

ty.
juce the
amount of pesticides entering the
surfuce water.

N
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Focus area 2

Code

Ground can be excavated and used to
heighten other places on the island

-

Room for the Ditches

Changing 'het Peilbesluit"

-n
N

Room for More

Changing the slope and adding
planting

vy)
N

Ecological Bank

Sowing the dike with a biodiverse =X
seed mix 5 ,' S 4 : _8 =

wn

Biodiverse Dike

Connecting the different habitats with
ecological routes

Stronger Together

Sowing the field edge with a

Flower Power biodiverse seed mix

Sowing the field edge with a buffering
seed mix

2
w

Buffering Field Edge

Instead of one mono cultivation,
cultivating in strips

ov]

Strip Cultivation

Installing new pomps or slowing down
the rotation per minute

w

Anti-fish Sushi

Banning chemical pesticides

2
[N)

Toxic Runoff Water
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The little owl
(Marle, n.d.)

Before
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Less rain in
summer

Drought

Shortage of
freshwater

Fresh water

More rain in
winter

Water logging

Too much
water for
existing
pumps

Delta scenarios

SWOT analysis

Water safety

Higher river
discharge

Higher
floodrisk

Rising sea
levels

Existing
system
collapses

Vision

Zandhonger

More erosion

More sand
suppletion

Not enough
sand / too
expensive

Water system

Biodiversity

Pattern cards

Focus area 1

Water
quality

Fluctuation of
fresh water

Pressure on
biodiversity

Loss of
biodiversity

Rising
temperatures

Higher water Declining
temperatures water quality

Unusable
fresh water

Focus area 2

Salt
intrusion

More salt
seepage due
to sea level
rise

Too much salt
for traditional
agriculture

Conclusion
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