THE BLUE HEART

ing of
urban ecolog

ion

IS

| envi

itoria

A terr

1es

ionary agro

evolut

Fabio Alberto Alzate Martinez

P5 Presentation / MSc Urbanism

1st mentor: Diego Sepulveda Carmona

2nd mentor: Fransje Hooimeijer



CONTENTS

1. The Blue Heart Delta

2. Problem statement

3. Approach

4. Proposal

5. Discussion



THE BLUE HEART DELTA

North Sea




A nexus of the global web of life

Web of life
[ East Atlantic Flyway

Alps-North Sea Fish
| migration route

Migration zone
European eels

"4+ Migration zone
+ . Atlantic Salmon

Ecological integrity (MSA
indicator)*

Most of endogenous
species remain unaffected by
human interference

All of endogenous species were
extinct by human interference

(By author, data source: Globio [MSA indicator*], www.
waddensea-world heritage.org [migration routes], Pimm
etal., 2014, Jenkins et al., 2013 [sea birds richness]).




Anthropogenic biodiversity crisis

2 5% of Earth’s

species are at risk of
extinction

47% of global

ecosystems are declining

Three main biodiversity
loss drivers:

land-sea use change (functional)
direct exploitation (resources)
climate change (evolutionary challenge)

(Source: IPBES, 2019, p. 27; and Rull, 2022)



Past territorial conditions
The Zuiderzee

1825 Zuiderzee flood

1675 Allerheiligenvioed

Tidal flats / Wetlands
Dunes

Settlements lost in floodings

(By author, data source: EMODnet Bathymetry, Fs




work at the lighthouse. We haw.

against th water.

Schokland (1850)

(Artist: Hermannus Koekoek)



Island of Shockland evacuated (1920)

(Source: Netherlands Institute for Military History (NIMH)/ www.worldwateratlas.org/narratives/
flevoland-a-world-water-wonder/the-zuiderzee-floods/#we-must-leave)



Tide + Surge Breaking Zone Wave setup Settlements

Storm surges from the North Sea

(Source: by author, based on: Khan et al., 2021)



Planned adaptation project

Cornelis Lely Plan / Zuiderzeewerken o | | ‘ <

Linear flooding defense
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1859 - Schokland evacuation
1916 - Zuiderzee flooding
1918 - Zuiderzee Act

19832 - Afsluitdijk completed




Geomorphological and habitat alteration

(Source: Reproduction from the Batavialand Museum exhibition)



New territorial conditions

Urbanization post-Afsluitdijk
Urbanization pre-Afsluitdijk

Tidal habitats (800 - 1850)

Tidal habitats (Wadden Sea)
Reclaimed land




New territorial conditions

Linear flooding defense infrastructure

Infrastructure

Water

/.
\—)

Sources photos: https://leidraadic.noord-holland.niA
uploads/2017/03/rijkswaterstaat-aflsuitdijk.jpg; b



New territorial conditions
Wadden

Compartmentalized habitats

|Jsselmeer - Markermeer

Ecology

—

Sources photos: https://www.siebeswart.nl/image/I0 OHOdeMKmIGw;
https://www.waddensea-worldheritage.org/nl/are: mburg-neuwerk; by author.
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“ “The géomorphological alterations in the Blue Heart led to the

extinction of the Zuiderzee ecosystem in 15 years

§ ! L_I ad

The south coast of the Zuiderzee 1905

(Artist: Edzard Koning)



Challenges in territorial conditions: SLR uncertainty

Blocks tidal flat movement
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Markerwaarddijk
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Gelderland Flevoland Markermeer IJsselmeer

All drawings and maps made by author.

Sources photos: https://www.waddensea-worldheritage.org/nl/area/hamburg-neuwerk; https://theafsluitdijk.
com/projects/expanding-water-discharge-capability/

— 50

Wadden Sea

* www.theafsluitdijk.com/projects/expanding-water-discharge-capability/how/
www.nltimes.nl/2022/05/20/afsluitdijk-renovations-cost-eu400-mil-due-errors-govt-knew-report

Fish migration 4~
blocked

e ————————
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New pumps 235 m3/sec”

€550 mil.

+ €400 mil.
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Biophysical degradation / Territorial functions

___________________________________________________________________________________________

Markerwaarddijk
Afsluitdijk

|
|
;

Gelderland Flevoland Markermeer IJsselmeer Wadden Sea

All drawings and maps made by author.

_____________________________________

Emissions

Flevoland: one of the most
productive arable
agriculture areas
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APPROACH

Ecology Water infrastructure
Territorial conditions
NEXUS
Territorial functions
Food Housing




Speculative habitat endogeinity

Elevation (m) Habitats

-30 Deep water
-20

-10

-5

0]
0.4 Intertidal areas

0,8
12 Dunes

5
10

50

Shallow water

[
]
O
|
|
|
|
|
|
|

Natura 2000

> 500.000 inhabitans

@

< 2.000 inhabitans




Common Mallow
Malva syluestris

Rye
Secale cereale

Buckwheat Sea Beet Rabbic
Fagapyrum esculentiom  Beta oulgaris subsp. maritima Oryctolagus cuniculus
9 v
e —
o % !
i
i
i
|
i
i
i
SeaKale Mussels Wild arpabdfey i
Crambe maritima Mytilus edulis Vaccinim oxycoccos H
I
f i
I | | | i
i | i | i
* | i i
| | |
| | i
i | i
i i
i i
| Greymuller X oyster Arcowhead i
| Mugil cphalus Ostrea edulis Sagittaria sagittifolia ]
¥ i 1
i i
i i
i i
| i
i
T, ! !
i | |
: ! |
| European sea bass Brown shrimp | Sea Buckthorm 1
| Dicentrardhus labrax Crangon crangon " Hippophae rbamnoides !
i
i
i
i
i
| TR .
i
i
I
Warercress 1 Wild carrot Northern pike
Nasturtium officinale ; Dacuscarota Eaox lucius
’ i
! 1
! 1
i i
1 i
! i
i |
i
! |
Elderberr i | Common carp Pondweed
Sambucus nigra ! ! Cyprinus carpio Potamogeton spp.
| |
! 1
| 1
i 1 I
i i i
i | i
i | i
! i = 4 !
Zander ! i European eel Freshwater shrimp i
Sander lucioperca 1 ! Anguilla anguilla Gammarus pulex: |
i i i
| | i
H | ! Height
1 i | (meters)
: ‘ :
i 1 i 5 =
1 ! —
i i ! i
Perch i I i 3 =
Perca fluviatilis ! ! ! 2 =
A 1=
e 0

Natura 2000

National Ecological
Network (NEN)

Endogenous agro-biodiversity

(Alzate-Martinez, 2023)



DESIGN AS INQUIRING METHOD

Water infrastructure

Territorial recomposition

The Blue Heart

Adaptation Cycle

Regional indeterminant
deconstruction

Food Housing




Territorial recomposition

The Blue Heart

Adaptation Cycle

Regional indeterminant
deconstruction




Reorganization Conservation

Growth Release

Adaptation cycle diagram

(By author based on: Gunderson & Holling, 2002)



PROPOSAL
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Depoldering Long-term Ecosystem management
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Territorial recomposition
Habitat fragments study iteration

. |Jsselmeer
.~ Markermeer

_+ Province of Flevoland (polders)
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20 km

Territorial recomposition

2030 (Release)

Unification of ecological
fragments

1. Re-integrate the Markermeer
with |Jsselmeer

2. Expand the Oostvaardersplassen

3. Build fish crossings in the
Afsluitdijk



10

20 km

Territorial recomposition

2050 (Reorganization)

Depoldering (SLR +40)

1. Match SLR with water level
within depoldered incubators

2. Implement storm-water basins

3. Seed tidal wave breakers



10

20 km

Territorial recomposition

2080 (Growth)

Habitat expansion (SLR +80)
1. Strenghten ecological-functional
synergies

2. Diversify water management
nature-base infrastructure



Long-term

Territorial recomposition
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Functions

Breaking Zone

Tide + Surge

Ecosystem based adaptation
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Subsidence + lack biodiversity Subsidence + land pressure
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Urk- Noordoostpolder
The gren-blue lighthouse

Lelystad
Nature capital

. Almere
Agro-urban pioper
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Agro-Urban Ecologies

A

Reorganization (2050)

Release (2030)




Urban Buffer (Wetlands - Urban Core) Tidal neighborhood (Tidal flats - Wetlands) Habitable frontier (Tidal flats - Wetlands)

Primary access Secondary access Local access

.
B

Fresh water storm basins
Housing

Food

Dikes

| HE

Waterway routes
Railway
Primary access
Secondary access



Agro-Urban Ecologies Landscape interfaces

Urban Buffer (Wetlands - Urban Core)
Primary access
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Agro-urban
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Agro-urban
ecological
interfaces
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Reorganization Conservation

Depoldering (LR W Ecosystem management

........................

Territorial
recom position Growth Release
(I\/Iacro) Habitat ¢ Re-unification of ecological
expansion fragments
The Blue Heart Intensity gradients

and trade-offs

Adaptation Cycle

Reorganization Conservation

Regional Evolutionary Ecosystem management

Long-term

indeterminant strategies
deconstruction
(Meso - Micro)

Growth Release

Regional pathways Micro scale incubator

envisioning



Circular agro-urban mosaic Recombinant archipelago
STOOM (+0.80 SLR) WARM (+0.80 SLR)
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Circular agro-urban mosaic
STOOM (+0.80 SLR)



Recombinant archipelago
WARM (+0.80 SLR)



Release

2030
LUl  Unification of ecological fragments

Recomposition
@ Re-integrate the Markermeer with lJsselmeer

@ Build fish crossings in the Afsluitdijk

Regional Indeterminant A
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Release Reorganization Conservation

2030 2050  STOOM/WARM _SLR +0.5m 2080  STOOM/WARM _SLR +0.8m Long-tet
Ul  unification of ecological fragments Hl  Depoldering il  Habitat expansion
Recomposition 2 ¢
(D Revintegrate the Markermeer with sselmeer 5 (3 §i
(@) Buildish crossings in the Afsluidiic £ § Seed tidal wave breakers and implement storm-water basins £ H Strenghten ecological synergies
28 1 28

Regional Indeterminant
deconstruction

Compartmentalization
of habitats

A
e Expand the Oostvaardersplassen

Reintroduce tidal habitats by implementing accretion growth condiions

\’ Unified web-of-life

Linear flood ¢ OO‘ Dynamic land-water and housing expansion water sports / activities
protection )y transitions around secondary dike fings in the shores of Aimere and
and storm water basins. Lelystad
—o o ——

> Real Estate/construction \ > Real Estate/construction

> Bio-industries, Bio-energy \ P i

Intensive arable 9y Regional
agriculture agroecology
B Convergent development: Lelystad, Zeewolde, Dronten Convergent development: Lelystad, Zeewolde, Dronten

Inland sectorized
densificati

Restorative landscape

living environments.

Micro scale incubator: Almere

> Incubate depoldering
in Pampus-Almere

> Build dike rings around
critical urban areas

STOOM Agro-Urbnn

@  Metch SLR with water level in depoldered areas

@ Implement storm-water basins

(63

2

Circular

Seed tidal wave breakers

Match SLR with water level
in depoldered areas

Convergent development: Almere, Lelystad, Zeewolde

> Develop regional circular

> Open naviagable canals
in coordinated intermunicipal
depoldering. Expand storm
water basins in synergy with
wetlands and wave breakers

> Port Lelystad industries
> Construction companies
> Landscape planning

= |u

> Looal farmer associations
> Environmental consultancy
> Logistics companies

Expand nature-base infrastructure

Strenghten ecological synergies
Expand nature-base infrastructure

066 066

Convergent developmen

> Expand recreational linear

Almere, Lelystad, Zeewolde

> Implement agroecological
tourism networks
> Expand countryside
housing densification

and accessibiity

> Construction companies

> Real Estate/construction

I_II

> Local farmer associations

> Environmental consultancy

and construction
Restorative ﬁ \
aquaponics \
- Convergent development: Dronten, Urk, Noordoostpolder . Convergent development: Dronten, Urk, Noordoostpolder
. > Real Estate/construcion
Wetland > Planning and environ- > Integrate agroecological A > Expand cultural activities
nursery mental consultancy housing development, road e in fishing communities, with
=T / fenewal, and depoldering in regional food festivals and
\ ! tidal areas. implementation of a national
y 2 i food identi
Habitable . | & food identity ol
frontier . ) ) y \
Micro scale incubator: Ldy\ﬁd > Real Estate/consiruction > Real Estate/construction
¥ > Local farmer associations > Agroscologloalfarmers
Agroecological > Integrate Oostvarders- / . > Logistics companies and food chain logistics
community plassen with water systems| /
> Incubate wetland J
% nurseries i
Wetland o / Recombinant N
B —— Archipelago Convergent development: Almere, Lelystad, Zeewolde Convergent development: Almere, Lelystad, Zeewolde
_ > Landscape planning and > Expand depoldering of > Expand storm surge
) idal [ b construction Pampus towards agricultural breakers and coastal
neighborhood areas, implementing wetland protection in urban cores
agroecologies and natural
reserves.
Maritime —e ——
coastlines Micro scale incubator: Urk - Nmrdoos[P‘,]de, > Real Estate/consiruction \ > Real Estate/construction
infrastructure
+ Convergent development: Lelystad, Zeewolde, Dronten | Convergent development: Lelystad, Zeewolde, Dronten
Urban /
buffer > Local farmer association > Open the Zuidelijke polder > Integrate a city-region

> Landscape planning and|
construction

> Incubate agroecolog cal
farms in subsiding arezs
> Kickstrt dopoldering
around Urk

and Noordoospolder to
allow sedimentation accretion|
from the IJssel estuary

> Construction companies

> Local farmer associations

_-II_-I

B

Convergent development: Dronten, Urk, Noordoostpolder

> Implement agroecological "
farms that operate in
synergy with tidal fluctuations|

=

agroecological food system
with pulverized distribution,
retail, and food-cultural
centers

> Food chain logistios

> Farmer associations

> Expand agroecological
communities as promoters
o the IJssel estuary

i

. . | and sediment depositon expansion
Public sector Private sector & 7 P
T I - \ .
Keep  Manage Keep  Manage > Real Estate/construction > Real Estate/construction
seteiod dhoeat Saitied choca <
> Local farmer associations > Local farmer associations
Montor Ko Monior Ko
(2 Ko > Logistics companies > Food chain ogistics

H H
H H \_ J

Interest

Intorest

Regional transformation study: Province of Flevoland

Afsluitdijk opening safety assessment

Blue Heart's ecosystem and hybrid landscape management

=
°
-
&
=
g
E
o
a
T
3
@
k-]
£
8
=
]
S
£
T
2
&
E:
2
@
2
@
°
)
o
K
k-4
s
3
G
°
=
o




Planning model for
evolutionary territorial adaptation

The Blue Heart application
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Planning model for
evolutionary territorial adaptation

The Blue Heart application
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Regional Functions
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DISCUSSION

- The transition in the Blue Heart is deeply embedded into

larger socioenvironmental and economic dynamics that are

pushing the territory towards an uncertain future.

- Development plans for the future. Limitation of the method.

- Towards a healing (Escobar, 2018) of the global web of life in

the Blue Heart through interfaces of agro-urban ecologies;






