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PHASE 4.4: BARRIER ISLANDS (ONGOING)

ESTIMATED SEA LEVEL RISE
3.0m ABOVE 2023 MEAN SEA LEVEL

Outline - Denmark
Source: Vemaps
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Sustainability Circular Economy Regenerative
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Rising Tides    |   The Commons
Nature Based Strategic Planning for Adaptive Coastal Resilience 

Staying with the Trouble: Dynamic negotiations in our 

ongoing ecological relationship with land and water.

Regenerative
ecological-driven design 
and economic structures

Circular Economy
design out waste

Sustainability
do less harm

SECTION - A Possible Scenario - 2150
SCALE - 1:500

Through the study of early-phase strategic planning in Copenhagen, Denmark; 

How can nature-based solutions in urban coastal development allow for an 

adaptive framework for simultaneously addressing: 

Coastal adaptation for sea level rise and storm surge events, biodiversity 

regeneration and rewilding strategies, and, public recreation? 

Research, Strategy, and Design, to be integrated at the shallow coastal zone 

between Nordhavn and Charlottenlund Fort.

DESIGN CHALLENGE

The programme merges research, strategy, and design in a holistic manner, through inter-

disciplinary collaboration and a focus on addressing complex problem-based projects. 

 

Integrated in the first semesters in collaboration with Copenhagen Business School 

students, the programme trains future architects and designers to navigate local and global 

challenges, with an innovative and strategic approach to help create necessary change 

amongst our many and varied current crises.

MASTER OF ARTS IN ARCHITECTURE 
STRATEGIC DESIGN & ENTREPRENEURSHIP

Architecture

Landscape

Architecture

Coastal 

Engineering
Research

Urban 

Planning
Ecology

Urban Seascapes

STRATEGIC POSITIONING

PLAN - A Possible Scenario - 2150
SCALE - 1:10000

Site Location

Satelite Image Copenhagen Denmark (2022)
Source: European Space Agency

Barrier Islands

Coastal landforms created by 
sediment deposit and transport. 

Effective coastal protection measure.

Dunal Landscapes

Large sand dune formations 
shaped by natural forces, typically 

with coastal vegetation.

Wetlands / Salt Marshes

Permanently or seasonally flooded 
ecosystem zones loaded with myriad 

biodiversity and vegetation.

Sea Grass Meadows

Underwater planted ecosystems 
in shallow waters. Habitats for many 

marine and arboreal species. 

rethinking the role of the architect

coastal edge to the coastal zone

natural intelligence & biocollaboration

a living systems approach

regenerative design

nature-based solutions

long term flexible strategies

marine infrastructure

design of outdoor environments

rewilding strategies

appropriate participation
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Current Sea Level Sea Level + 1.0m

Probability: 2060 - 2090

Sea Level + 2.0m

Probability: 2100 - 2150

Sea Level + 3.0m

Probability: 2120 - 2200

UNITED NATIONS 
SUSTAINABLE DEVELOPMENT GOALS

The UN SDGs create the point of departure for the project, towards the 

regenerative mindset and engagement. Sustainability cannot be the end 

goal, but it nonetheless provides a level baseline in which to begin.

Sea Level Rise Predections
Source: Styrelsen for Dataforsyning of Infrastruktur

URBAN DEVELOPMENT IN COPENHAGEN
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Living with the Sea

1932

Urban Zones

1947

Amagerfælled Landfill
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Amager Strand Park

2000 - 2060

Development of Nordhavn

2020 - 2070

Lynetteholm

 2020 - 

1500 - 2020

Infill of Copenhagen’s Coastline

Global sea level is rising and will continue to rise long after our time. Coastal cities must 

adapt to these new challenges, or retreat away from the coastal edge. This project uses 3m 

of sea level rise as the case study, which is associated with long term 1.5degrees Celcius 

global warming increase, above pre-industrial times (Paris Agreement).

Copenhagen’s dynamic coastline over the last 500 years has continually evolved, and 

will continue to as we address and respond to challenges and opportunitites that we are 

presented with, from both natural and human forces.

This project suggests the opportunity for a new position in a transitioning industry, where 

those trained in seascaping with a focus on the voice of the ocean and multispecies 

environments, become an integral part of the built environment and particularly our shared 

blue and green urban spaces. The role ensures no living species are left behind, and share 

equal voice in our ongoing negotiations.

Five phases are worked with in this project, both in the academic space 

and in the strategic planning in practice scope. It is noted that Phases 

4 and 5 are in ongoing dialogue and negotiations with each other, a key 

element in adaptive and flexible planning.

PROJECT MODEL

Gentofte Municipality

Nordhavn

Copenhagen
Municipality

By og Havn (City & Port)

Municipality 
Boundary

Coastal Edge

DESIGN PHASES OVER TIME

Existing Conditions

Year: 2023

Phase 4.4 - Barrier Islands 3

Anticipated Period: 2090 - 2120

Phase 4.3 - Barrier Islands 2

Anticipated Period: 2060 - 2090

Phase 4.2 - Barrier Islands 1

Anticipated Period: 2045 - 2060 

Phase 4.1 - Habitat Introduction

Anticipated Period: 2030 - 2045

Srategies over the next 130 years, with ‘assumed’ incremental 

interventions along the way, responding to and participating in 

accordance with natural forces and climate change intensity. 

Flexible strategies that can be called into action when and if 

necessary.

The Blue + Green Connection

Infrastructure & Adaptation Vision

SECTION - A Possible Scenario - 2150 
SCALE - 1:100

PLAN - A Possible Scenario - 2150 
SCALE - 1:1000

EXISTING DYNAMICS
THE COASTAL EDGE

Year: 2023

LAND

Strandvejen, Hellerup 2900

SEA

Øresund / Sweden

EXISTING SEA BED LEVEL (2023)
DENSE SEA GRASS PLANTATIONS

AND ENVIRONMENTS - ACCELERATING 

MARINE DYNAMICS THROUGH VEGETATION.

WAVE CURRENT AND

SEDIMENT TRANSPORTATION

CREATING STEEP SHOREFACE.

SPACE FOR ACCELERATING

MARINE ECOSYSTEMS FOR AQUATIC SPECIES SUCH AS

SOFTSTERN BULLRUSH, WOOLY SEDGE, DUCKWEED,

LARGE ALGAE, & WATER HORSETAIL.

FLOATING WETLANDS ON PONTOON FOR 

ENHANCED AND DYNAMIC BIODIVERSITY

WETLANDS & SALT MARSH

LONG TERM PLANNED 

(PREDICTED) UNDERWATER ZONE.

EXISTING SEA BED SEDIMENT

PRIMARILY SAND.
“THE FRONT ROW” AT HELLERUP.

POWER WITHIN GENTOFTE MUNICIPALITY.

EXISTING INFRASTRUCTURE

CONCRETE SHEET PILE WALLS.

EXISTING STONE WALL 

TO MITIGATE EROSION.

MEAN SEA LEVEL (2023)

(+ / - 0.3m WITH TIDES).

Actions to protect, manage, restore, and regenerate 

natural ecosystems. Additionally these strategies 

offer significant climate change adaptation potential 

at the coastal threshold between land and sea. 

Other potential nature based solutions include stone 

reefs and green infrastructure, such as grass covered 

dike wall systems.

NATURE BASED SOLUTIONS

ryegrass
lolium perenne

stork’s bill
erodium cicutarium

viper’s bugloss
echium vulgare

marram grass
ammophila arenaria

sea holly
eryngium maritimum

lyme grass
leymus arenarius

colewort
crambe cordifolia

european sea rocket
cakile maritima

reed grass
calamagrostis stricta

danish scurvygrass
cochlearia danica

lady’s bedstraw
galium verum

seaside sand plant
honckenya peploides

cross-leaved heath
erica tetralix

thicket shadbush
amelanchier spicata

sea buckthorn
hippophae rhamnoides

box thorn
lycium barbarum

hawkweed
hieracium alatipes

mistletoe
viscum album

european holly
ilex aquifolium

eyebright
euphrasia dunensis

DUNAL VEGETATION

wood anemone
anemonoides nemorosa

silver birch tree 
betula pendula

mixed wildflowers

juneberry tree
amelanchier canadensis

basket willow
salix viminalis

mountain ash
sorbus aucuparia

elm tree 
ulmus glabra

oak tree
quercus robur

beech tree
fagus sylvatica

maple tree
acer pseudoplatanus

ISLAND PLANTING

duckweed
lemnoideae

water chestnut
trapa natans

royal fern
osmunda regalis

water lily
nymphaeaceae

large algae
fucus vesiculosus

softstem bulrush
schoenoplectus spp.

water horsetail
equisetum fluviatile

pickerel weed
pontederia cordata

common eelgrass
zostera marina

wooly sedge
carex pellita

WETLAND & SALT MARSH VEGETATION

thornless blackberry
rubus ulmifolius

beets
beta vulgaris

brown seaweed
phaeophyceae

apple tree
malus domestica

carrot
daucus carota

perennial
rumex acetosa

blue mussels
mytilus edulis

golden raspberry
rubus ellipticus

pear tree
pyrus communis

radish
raphanus sativus

SUSTAINABLE AGRICULTURE

wood reed grassstone

hempcrete clay

cork

bio-cementbio-bricks

straw sand cross laminated timbertimber paths

lawngravelcoastal rocks seaweed

willow twigs

mussel reefs

MATERIALSHABITAT BUILDERS

plankton
phytoplankton

macro algae (seaweed)
phaeophyceae

blue mussel
mytilus edulis

mollusks
mollusca

amphibians (salamander)
salamandra salamandra

european krill
euphausiacea

bacteriasoft corals
sarcophyton glaucum

crustaceans (shrimp)
crago septemspinosus

sea grass
ammophila arenaria

jellyfish
cnidaria /medusazoa

grey seal
halichoerus grypus

eel
anguilliformes

shore crabs
carcinus maenas

harbour porpoise
phocoena phocoena

trout
salmo trutta

salmon
salmo salar

herring
clupea harengus

harbour seal
phoca vitulina

sea otter
enhydra lutris

AQUATIC SPECIES TERRESTRIAL SPECIES

arachnids (spiders)
araneus diadematus

fungi (edible mushroom)
agaricus bisporu

amphibians (frogs)
rana temporaria

earth worms
lumbricus terrestris

wild bison
bison bonasus

red deer
cervus elaphus

insects (bees)
apis mellifera

ARBOREAL SPECIES

common crane
grus grus

white-tailed eagle
haliaeetus albicilla

peregrine falcon
falco peregrinus

SPECIES INTEGRATION

Regenerative Framework

Coastal Edge to Zone

Nature Based Solutions

Dynamic Adaptive Pathways

Collective Intelligence

Ecological Economies

Project Timeline

Adaptive Pathways

Accelerating Coastal Dynamics

Site Programming

Ocean as Stakeholder

Self-Regulating Development

Vegetation & Material

Design Interventions 

over the next 150 years.

5 main phases.

Ongoing adaptive micro phases.

Intervene and Wait

Assist and Respond

Environmental

Economical

Maintenance

The Problem

The Context

Nicholas Davine
Master of Arts in Architecture 
Strategic Design & Entrepreneurship

The Royal Danish Academy of Fine Arts
School of Architecture, Design, & Conservation
Master Thesis Project
25 May, 2023

A flexible strategic planning tool allowing for decisions to be made and assessed under deep 

uncertainty. Created in the Netherlands in 2015 and is IPCC recommended, the tool allows 

planners to keep adaptation measures open for as long as possible, before reaching their 

threshold where the next pathway can be adopted.

DYNAMIC ADAPTIVE POLICY PATHWAYS (DAPP)

CURRENT SITUATION

PHASE 4.1 - HABITAT INTRODUCTION

PHASE 4.2 - BARRIER ISLANDS 1

PHASE 4.3 - BARRIER ISLANDS 2

PHASE 4.4 - BARRIER ISLANDS 3

PHASE 4.5 - MANAGED RETREAT
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Chosen Pathway

Functioning Pathway

Functional but Unselected Pathway

Pathway Failure Threshold

Pathway Initiation

LEGEND

Hybrid Pathway
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Functioning PathwayFunctional but Unselected Pathway

Pathway Failure Threshold

Pathway Initiation

LEGEND

Hybrid Pathway

CANAL LOCATION 
FOR WATER FLOW

CANAL LOCATION 
FOR WATER FLOW

FUTURE GREEN SPACE
(NORDHAVN NATURPARK)

CHARLOTTENLUND 
FORT

CHARLOTTENLUND SKOV

CHARLOTTENLUND 
SØBAD 

Managed Retreat

Phased plan of moving high-risk
residents away from the coast, and 

transforming area into concentrated 
flood zone as a protection measure.

SVANEMØLLE BUGT

Collective Intelligence throughout the project has been fundamental, and 

highlights the absolute necessity of collaboration across disciplines if we are going 

to be able to address and respond to our shared, yet unknown, coastal futures.

STAKEHOLDER MAP

TUBORG HAVN

HELLERUP 
HAVN

HELLERUP STRAND

SVANEMØLLESTRANDEN

SVANEMØLLEHAVNEN

SKUDEHAVNEN

MUNICIPALITY EDGE
COPENHAGEN & GENTOFTE

MUNICIPALITY EDGE
COPENHAGEN & GENTOFTE

BY OG HAVN
ADMINISTERED LINE

BY OG HAVN
ADMINISTERED LINE

FUTURE METRO
LOCATION

FUTURE METRO
LOCATION

FUTURE METRO
LOCATION

FUTURE METRO
LOCATION

FUTURE 
TUNNEL

SVANEMØLLE STATION

ORIENTKAJ METRO

HELLERUP STATION

ØREGÅRDSPARKEN

1,6km underground tunnel.

Expected completion 2027.

The Project

Nordhavnstunnel
(Nordhavn Tunnel)

Østlig Ringvej
(Eastern Ring Road)

Designated Offshore Locations

11km underground rail system.

2035 Danish Infrastructure Plan.

Currently under EIA.

EIA approved offshore locations near Denmark.

Preferred method over land-use change.

Other

Excess from Copenhagen building projects.

South of Zealand sea bed.

Excess material from Norwegian Tunnel 

projects.

MATERIAL SOURCING

Primary material required for the barrier islands is sand and core sea bed sediment 

material - in line with currently planned infrastructure projects in Copenhagen.

DESIGN INTENSITY
Green phases represent

design intensity - with most

design work integrated through

Phases 3 and 4.

Charlottenlund

Naturpark Nordhavn 
(Future Development)

Wetlands / Salt Marsh establishment
on the land side of planned infrastructure.

Stone Groyne foundations.

Sea Grass Plantation / Stone Reefs 
on the sea side of planned infrastructure.

Initial barrier (sand) islands.
Public access by sea (kayak / boat).

Coastal hydrodynamics moving
sand south (generally).
Second barrier (sand) islands.
Public recreation access by foot.

Third barrier (sand) islands.
Dunal landscapes formation.
Public recreation development.
Ongoing beach nourishment as necessary.
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LYNETTEHOLM
DEVELOPMENT PROJECT

EXPECTED COMPLETION 2070

SUMMARY

I hope that this project has provided fresh and alternative insights - from our embedded views on urban 

development and disconnect from the natural world - transformed into suggested visions for an integrated 

ecological future shared amongst all species.

The project highlights a transition away from master planning, human-based design, and architect as controller - 

and instead towards flexible and long-term strategic planning, nature-based design, and appropriate participation 

with the natural world in our ongoing ecological negotiations.

N

ACCELERATING COASTAL DYNAMICS

Transitions between land and sea

PRIMARY DUNE ZONE BEACH ZONE SEA GRASS & MARINE ENVIRONMENTS OCEANTROUGH ZONESECONDARY DUNE ZONEBACK DUNE ZONELAGOON SHORE ZONEWETLANDS & SALT MARSH ENVIRONMENTSLAGOON ZONE

EXTENT OF BARRIER ISLANDS 1.

YEAR: 2045 - 2060.

EXTENT OF BARRIER ISLANDS 2.

YEAR: 2060 - 2090.

EXTENT OF BARRIER ISLANDS 3.

YEAR: 2090 - 2120.

CURRENT MEAN SEA LEVEL (2023)

(+- 0.3m WITH TIDES).

PREDICTED SEA LEVEL RISE

(UP TO 3.0m ABOVE CURRENT LEVEL).
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LAGOON ENVIRONMENTS CREATING

SPACE FOR MARINE LIFE AND PUBLIC 

RECREATION. ACTIVITIES COULD INCLUDE 

KAYAKING, FISHING, DIVING, & SWIMMING.

LAGOON WATER TRANSPORTATION

PLANNED 2-DAY NATURAL FLOW CYCLE 

TO ENSURE WATER HEALTH FOR MARINE LIFE

AND HUMAN INTERACTION.
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FROM: OUR CURRENT SHARED SEASCAPE

TO: A POSSIBLE FUTURE - HOLISTIC CYCLES

DANISH COASTAL PLANTING

SUCH AS MARRAM & LYME GRASS. 

SPECIES TO BE BOTH SALT AND 

WIND RESISTANT.

DANISH COASTAL PLANTING

SUCH AS REED & RYE GRASS, 

SKY ROCKET & WOOLY SEDGE.

VEGETATION SUCH AS EEL GRASS

& COMMON SEA GRASS. CARBON SEQUESTRATION

UP TO 35 TIMES MORE THAN TROPICAL RAINFORESTS.

OPPORTUNITY FOR SPONTANEOUS 

PLANTING FROM MATERIAL 

RELOCATION.

LARGE VEGETATION SPECIES SUCH AS BASKET WILLOW, 

OAK, MAPLE, ELM, & JUNEBERRY TO CREATE 

THRIVING SPACE FOR TERRESTRIAL 

& ARBOREAL BIODIVERSITY.

OPPORTUNITY FOR SUSTAINABLE AQUACULTURE

SUCH AS MUSSEL AND FISH FARMING, WITH ADDITIONAL

EDUCATIONAL AND CULTURAL EVENTS (GUIDED TOURS) 

THROUGH THE DENSE ENVIRONMENTS.

EXISTING SEA BED LEVEL (2023)

RAISED TIMBER BOARDWALK

TO MAXIMISE SPACE FOR LIVING 

SPECIES BELOW.

CURATED NATIVE BOTANICAL

GARDENS FOR POLLINATORS, EDUCATION 

FOR VISITORS, AND LOCAL JOBS.

SPACE FOR LOCAL AGRICULTURE SUCH AS APPLE 

AND PEAR TREES, AND LOCAL PERENNIALS.

SAND RELOCATION PLANNED

FOR PHASE 4.2 BARRIER ISLANDS 1

YEAR 2045 - 2060.

OPPORTUNITY FOR FUTURE 

PUBLIC RECREATION SUCH AS SAUNA 

OR OVERNIGHT CABIN, BUILT FROM 

LOCAL WOOD AND SEAWEED.

Space for local biodiversity

Wetlands for 
habitat development

Interaction across
environments

Coastal grass 
meeting the sea

Harvested local materials 
for small scale building

Responding to public 
recreation wishes

Sea grass plantations for habitat 
and carbon sequestration

Reconnecting with nature

Showcasing native species for 
education and culture

Space for pollinators 
to thrive

Community agriculture for 
local food supply

Combining erosion mitigation 
strategies and public activity

EVOLVING DYNAMICS FOR 

MIGRATORY ARBOREAL SPECIES

LOCAL FISHING

VEGETATION ROOTS ASSISTING

WITH SAND EROSION MITIGATION AND

BIODIVERSITY UNDER THE SURFACE.

Time
(years) 2150214021302120211021002090208020702060205020402030

Sea Level
(+cm) 
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INTEGRATED          |          REGENERATIVE          |          TOGETHER

DENSE NATIVE SPECIES

OFFERING SPACE & REFUGE FOR ALL.

SANDY SEA BED
CARBON SEQUESTRATION THROUGH 

SEA GRASS AND KELP FORESTS

LOCAL FISHING

AQUATIC HABITATS

WATER PURIFICATION FARMING AND 

NUTRIENT PRODUCTION

MIGRATORY BIRDS

ARBOREAL SPECIES

AIR PURIFICATION

TERRESTRIAL HABITATS

PUBLIC

RECREATION

STONE REEFS TO PROVIDE SPACE

& REFUGE FOR HABITATS, AS WELL AS MITIGATING

WAVE ENERGY AND DIRECTING WATER FLOW.

DEVELOPMENT OF KELP FORESTS

EXISTING COASTAL ZONE

BY ‘THE FIRST ROW’ LEFT UNTOUCHED.

ACTIVITIES AND COASTLINE TO CONTINUE 

AS PER 2023 WISHES. OPPORTUNITY FOR FUTURE

ENGAGEMENT WITH THE REST OF THE CITY.

ENHANCED SHALLOW LAGOON FOR 

KAYAKING, WINDSURFING, STAND UP

PADDLEBOARD - FOR COASTAL RESIDENTS

AND VISITORS.

BUILT ON SAND SEDIMENT AND DEVELOPED 

OVER THE LAST FEW HUNDRED YEARS.

LIMITED EXISTING PUBLIC 

RECREATION IN THE AREA.

LIMITED DATA AVAILABLE ON EXISTING BIODIVERSITY.

NOT A PROTECTED ZONE (NATURA 2000).

SAND PUMP AS NECESSARY.

ABOVE GROUND FOR EASE OF 

MAINTENANCE, AND EDUCATION 

FOR VISITORS.

1.0m SLR
2.0m SLR

3.0m SLR

Experiencing the natural
world

Supporting local jobs

DESIGN ELEMENTS

Educational & cultural
experiences

Commercial & hospitality
opportunities

SANDY SEA BED

OCEAN

LIMITED OPPORTUNITY FOR 

BIODIVERSITY

OPPORTUNITY FOR RECREATIONAL ACTIVITIES 

SUCH AS OBSERVATORIES AND ADVENTURE TOWERS.

BEACH NOURISHMENT

FOR PHASES AFTER 2150 AS NECESSARY 

VIA SAND PUMP AND CARGO.


