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Problem field
2. Disjoint Governmental levels

fig.10-11. Climate Change and Energy transition global trends, author representation

fig10. Energy transition trend fig11. Climate change trend
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fig. 22-24 - North Sea conditions, representation by author based on information from Deltares
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fig.1. Thames River Plume in the North Sea, https://earthobservatory.nasa.gov/Search/index.php?q=north+sea
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The weavering territories - A paradox

Political denial and individual action

Divided governmental levels

Disrupted ecosystems 

Antithetic | Dualistic | Symbiotic

Disjunctive global interests - climate awareness and energy transition

Interdependent forces - the hydrodynamic principles of the North Sea

________________________________________
“...the great floodgates of the wonder-world swung open...” 

Hermann Melville, Moby Dick

________________________________________

fig.6. First cover of Hermann’s Melville Moby Dick, https://commons.wikimedia.org/wiki/File:Moby_Dick_p510_illustration.jpg

fig.6. Moby Dick- What if...

The weavering territories - A paradox
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fig.12. Hydrology abstractization, D-i group work

fig12. Hydrology projection image

Trans-scalar approach
The current seen as a causality cascade

The dynamic shaping forces of the North Sea
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of climate change through the performative design of a 
flood defense system enhancing the productive cycle of 

the Thames Estuary Region ?



How to best integrate energy transition and the dynamics 
of climate change through the performative design of a 
flood defense system enhancing the productive cycle of 

the Thames Estuary Region ?

Hydrology and ecology Landscapes of power

Risk and spatial projection

Analysis – 1. What is the specificity of an estuarine territory in relation to hydrodynamics?
Synthesis – 2. How can hydrodynamics shape the coastline/riverbank in a highly urbanized 
estuarine territory?
Performance – 3. How can ongoing externalities such as uncertainty of economic shifts, 
transforming economic model for energy production, etc. increase the vulnerability of an 
urbanized estuarine territory?

Analysis – 1. What types of clean energy can be applied in estuarine territories?
Synthesis – 2.  How can hydrodynamics be integrated within the urban system? How can 
hydrodynamics be integrated within the energy cycle? What is the pattern of production 
and use of power in a transitional territory?
Performance – 3. To what extent can energetic landscapes can be adapted to re-nature 
processes with multi-functional purposes - protection/production?

Analysis – 1. What is the current attitude to managing risks from tidal and storm surge in the 
UK? What are the urban growth variables that can influence further interventions?
Synthesis – 2. To what extent can landscape be understood and conditioned as an opera-
tive ground for energetic infrastructure system to address frequent flooding, storm surges 
and sea level rise? 
Performance – 3. How can modulating landscape ecology and spatializing suitability con-
tribute simultaneously to risk reduction and economic development (raised area value)?

Theoretical approach implications

Analysis (Research) – 1. What would be a precise methodological approach to identifying 
criteria that define vulnerability/ adaptability?
Synthesis – 2. To what extent can a trans-scalar approach reveal simultaneously gover-
nance levels of policy implementation, natural and urban system causalities as well as 
economic effects of hybrid critical infrastructure?
Performance (Design) – 3.  What is an open-ended design process and how can it address 
the complexity of energetic and defense systems in urbanized
estuarine territories? / What plans and systems of governance does The Thames Estuary 
need in order to achieve an integrated investment model between flood management and 
energetic production?



Hypothesis - the English paradigm shift
The 5 stages of Medieval London
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fig. 48. - Representation made by author based on information retrieved from wikipedia

fig 48. Most important events in Thames estuary development

fig 48. Room for the rover project Nijmeigen
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Learn from the Dutch - Room for the river applicable principles



Hypothesis - the English paradigm shift
Trans-scalarity and the systemic approach

From tidal surge risk to productive | protective dualism

fig 52. Theoretic representation of thesis approach - multiscalarity and systemic performance
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fig 53. Methodological diagram

Methodology
From hydrodynamics to spatial intervention

Towards a new integrated protective | productive infrastructure on the Thames Estuary
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Fig. 50-51 - Projective images, Representation made by author
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fig 82. North sea mud content values and distribution

http://instaar.colorado.edu/~jenkinsc/dbseabed/coverage/index.html
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For a sustainable intervention, there are additional risk to be considered, as land structure, so that the projected 
land manipulations can follow their growth plan.
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fig 75. Tidal reach three (retrieved from Port of London)
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fig 76. Tidal reach four (retrieved from Port of London)
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fig 74. Tidal reach two (retrieved from Port of London)
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fig 78. Tidal reach six (retrieved from Port of London)
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Research by Design - Supportive data
Tidal force distribution along Thames Estuary

Tidal reach analysis

fig 81. Thames dual typology for intervention - land/water intervention
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fig 71. Conclusion  - land -water suitability
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SCIENTIFIC RELEVANCE
Current sustainability concerns address carbon,
water and transit, however they are all
interconnected by energy. The more optimal
the energy system responds to the natural
processes of  the urbanity and the natural unpredictability,
the more efficient a metropolis

Outlet with backflow 
prevention

Turbine tunnel

Tidal burried barrage

fig 94. Tidal enclosure technology
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fig 95. Tidal extraction technology

Research by Design - Supportive data
Tidal force distribution along Thames Estuary

Enclosure technology
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Research by Design - Location assessment
Transect criteria revealing landscape potential and urbanisation intensity

Revealing Thames Genome
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fig 65-68. Suitability layers
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Inland reach of favourable tidal power depths
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Scenario for maximum refloodability in the event of SLR and dike low performance

Implementation stage

Managed coastal realignment intervention

Salinity intrusion

Spatial typology resulted

Activated stakeholders

Programming
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FARMING MODULES
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Engineered tidal basins and extent of dike transformation into tidal wall
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Design
Spatial consequence - Intervention timeline

Engineered flooded areas -  surface and performance

10km0
5km

Implementation stage

Managed coastal realignment intervention

Salinity intrusion

Spatial typology resulted
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Bio-fuel energy plant

Microbial fermentation

Step 3 - seawall replacement to tidal 
wall | tidal barrier barrage
Step 4 - activation of first tier of 
reflooding triggers

Step 5 - wall - pond realignment 
Step 6 - energy extraction supporting 
infrastructure
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Spatial consequence - Intervention timeline

Natural consequences - waterways integration

Existing surface water and interraction with new reflooded basins
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Salinity intrusion
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Design
Spatial consequence - Intervention timeline

Natural consequenes - hierarchical watershed

Existing surface water and interraction with new reflooded basins - additional water flows inducing hierarchy

10km0
5km

Implementation stage

Managed coastal realignment intervention

Salinity intrusion

Spatial typology resulted
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Design
Spatial consequence - Intervention timeline

Natural consequences - outburst triggers

Lowest surfaces on a river’s trajectory that are most susceptible to begin flooding
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Spatial consequence - Intervention timeline

Natural consequences - low tide creek formation
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Managed coastal realignment intervention

Salinity intrusion
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Spatial consequence - Intervention timeline

Natural consequences - high tide creek formation

Implementation stage

Managed coastal realignment intervention

Salinity intrusion

Spatial typology resulted

Activated stakeholders

Programming
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Design
Spatial consequence - Intervention timeline

Productive consequences - agricultural shift

Proposed agricultural productivity pattern -  aquaculture and mixed agriculture

10km0
5km

Implementation stage

Managed coastal realignment intervention

Salinity intrusion

Spatial typology resulted

Activated stakeholders

Programming
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ARTIFICIAL WETLANDSARTIFICIAL RIVER IRRIGATION
PATTERN
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Bio-fuel energy plant

Microbial fermentation

Step 12- hydroponics and mixed agriculture
Step 13 - new housing typologies
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Design
Spatial consequence - Intervention timeline

Productive consequences - oyster flows

Implementation stage

Managed coastal realignment intervention

Salinity intrusion

Spatial typology resulted

Activated stakeholders
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Locations for supporting infrastructure for halophyte cycles
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Spatial consequence - Intervention timeline

Productive consequences - halophyte flows
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Step 12- hydroponics and mixed agriculture
Step 13 - new housing typologies
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Spatial consequence - Intervention timeline

Governance consequences - proposed stakeholders 
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Step 12- hydroponics and mixed agriculture
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Locations with typology integration
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Spatial consequence - Intervention timeline

Urban consequences - proposed contact areas for urbanity intensification
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Productive consequences - pond typology -  depth criteria

waterward

existing ground level

-1/-1.5m

waterward

existing ground level

-1/-1.5m

waterward

existing ground level

-1/-1.5m HYDROPONICS SYSTEM

AQUACULTURE
[  ]

AQUACULTURE
[ OYSTER FARMING ]

existing ground level

-1/-1.5m HALOPHYTES 
HARVESTING

CLASSIFICATION BY DEPTH - TYPOLOGY OF 
AGRICULTURAL SHIFT

1.5-2 M DEPTH OYSTER FARM

1-1.5 M DEPTH

0.5-1 M DEPTH

NATURAL RESERVE

Land use shift

waterward

existing ground level

-1/-1.5m

waterward

existing ground level

-1/-1.5m

waterward

existing ground level

-1/-1.5m HYDROPONICS SYSTEM

AQUACULTURE
[  ]

AQUACULTURE
[ OYSTER FARMING ]

existing ground level

-1/-1.5m HALOPHYTES 
HARVESTING

CLASSIFICATION BY DEPTH - TYPOLOGY OF 
AGRICULTURAL SHIFT

1.5-2 M DEPTH OYSTER FARM

1-1.5 M DEPTH

0.5-1 M DEPTH

NATURAL RESERVE

waterward

existing ground level

-1/-1.5m

waterward

existing ground level

-1/-1.5m

waterward

existing ground level

-1/-1.5m HYDROPONICS SYSTEM

AQUACULTURE
[  ]

AQUACULTURE
[ OYSTER FARMING ]

existing ground level

-1/-1.5m HALOPHYTES 
HARVESTING

CLASSIFICATION BY DEPTH - TYPOLOGY OF 
AGRICULTURAL SHIFT

1.5-2 M DEPTH OYSTER FARM

1-1.5 M DEPTH

0.5-1 M DEPTH

NATURAL RESERVE

waterward

existing ground level

-1/-1.5m

waterward

existing ground level

-1/-1.5m

waterward

existing ground level

-1/-1.5m HYDROPONICS SYSTEM

AQUACULTURE
[  ]

AQUACULTURE
[ OYSTER FARMING ]

existing ground level

-1/-1.5m HALOPHYTES 
HARVESTING

CLASSIFICATION BY DEPTH - TYPOLOGY OF 
AGRICULTURAL SHIFT

1.5-2 M DEPTH OYSTER FARM

1-1.5 M DEPTH

0.5-1 M DEPTH

NATURAL RESERVE

Required depth for different aquaculture levels

L0 L1 L2

COASTAL OPEN GRASSLAND AGRICULTURAL

Planting pattern

energy engineered pond

low intertidal pond

mid intertidal pond

high intertidal pond

irrigated

salmon

peppercelery 

basillettuce rosemary

dill

sage camomille mint

watermelonstrawberryblackcurrant

garlic tomato

blueberry

oyster clam mussel

dedduce

shore crab redrock crab eel grass purple laver

sea lettuce sugar kelp

sea spinachsea kalebeach peasea beetpickleweed

eggplant



FARMING MODULES

SALINE WATER INTEGRATION 

-7m
 drop o�

-5m
 sub tidal

-4m
 low

 tidal

-2m
 high tidal

0m
 land

0m
 land

-2m
 m

ud�at

Bellow 
-7 |  -6  

Bellow 
-5 |  -4

Intense Transitional
-4 |  -2

Transitional
-2 |  -1

Irrigated
-1 |  0

Tidal Energy pond
-7 |  -6  

Oyster farm
-5 |  -4

Halophyte farm
-4 |  -2

Hydroponics
-2 |  -1

Mixed agriculture
-1 |  0

Design
Mezo scale

Productive consequences -new agricultural tyology



Planting pattern

energy engineered pond

low intertidal pond

mid intertidal pond

high intertidal pond

irrigated

salmon

peppercelery 

basillettuce rosemary

dill

sage camomille mint

watermelonstrawberryblackcurrant

garlic tomato

blueberry

oyster clam mussel

dedduce

shore crab redrock crab eel grass purple laver

sea lettuce sugar kelp

sea spinachsea kalebeach peasea beetpickleweed

eggplant

Design
Mezo scale

Productive consequences -planting pattern

Planting pattern

energy engineered pond

low intertidal pond

mid intertidal pond

high intertidal pond

irrigated

salmon

peppercelery 

basillettuce rosemary

dill

sage camomille mint

watermelonstrawberryblackcurrant

garlic tomato

blueberry

oyster clam mussel

dedduce

shore crab redrock crab eel grass purple laver

sea lettuce sugar kelp

sea spinachsea kalebeach peasea beetpickleweed

eggplant





FARMING MODULES

SALINE WATER INTEGRATION 

-7m
 drop o�

-5m
 sub tidal

-4m
 low

 tidal

-2m
 high tidal

0m
 land

0m
 land

-2m
 m

ud�at

Bellow 
-7 |  -6  

Bellow 
-5 |  -4

Intense Transitional
-4 |  -2

Transitional
-2 |  -1

Irrigated
-1 |  0

Tidal Energy pond
-7 |  -6  

Oyster farm
-5 |  -4

Halophyte farm
-4 |  -2

Hydroponics
-2 |  -1

Mixed agriculture
-1 |  0

FARMING MODULES

SALINE WATER INTEGRATION 

-7m
 drop o�

-5m
 sub tidal

-4m
 low

 tidal

-2m
 high tidal

0m
 land

0m
 land

-2m
 m

ud�at

Bellow 
-7 |  -6  

Bellow 
-5 |  -4

Intense Transitional
-4 |  -2

Transitional
-2 |  -1

Irrigated
-1 |  0

Tidal Energy pond
-7 |  -6  

Oyster farm
-5 |  -4

Halophyte farm
-4 |  -2

Hydroponics
-2 |  -1

Mixed agriculture
-1 |  0

Design
Micro scale

Productive consequences -the hydroponic field
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Existing block typology Existing housing typology
Floating city - sectionAgricultural city plan

Kurokawa - Agricultural city
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Productive consequences -the halophyte farm
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Productive consequences -the energetic pond
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Productive consequences -oyster processes

oyster habitat

oyster 
harvesting

oyster 
nursery

grow out pond

oyster 
processing

oyster 
distribution

Restaurant Farmer market

Restaurant Farmer market

compost

POND TO PLATE

1.25$ - 1.35$ per oyster
total oyster pond surface - 158 ha - infrastructure - energy ponds = 40 ha
1 ha - 58.500$ total yearly expenses
        - 33.345$ yearly net income

Total : initial investment : 2.340.000$ -  1.66418935 million British pounds
           net income per year : 1.333.800$ - 948 587.928 British pounds

Production: 1 oyster farm - 6200mp    >>>    13 tons\ha\year  >>> for 40 ha = 520 tons (England production = 
150t/year)

Calculations based on business model for long line system oyster farming - Australia + Thailand
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Strategic development plan - the oyster district in relation 
to the port

Step 2



Design evaluation - regional scale
Cuantification and supportive infrastructure

Natural consequences - habitat shift 5yr

Ecoservices assessment
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Productive | Protective engineered intervention and energy cycle

Design
Spatial consequence - Intervention timeline

Energy aim - flows and capacity
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fig 115. Flood situation overview UK
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