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PROBLEM FIELD
ARCTIC EXPANSION

DYNAMIC PORT-CITY SCAPES PRBLEM FIELD

v Photo/01 The Northern Sea Route

» The Arctic situation now goes beyond its
original inter-Arctic States or regional nature,
having a vital bearing on the interests of States
outside the region and the interests of the
international community as a whole, as well

as on the survival, the development, and the
shared future for mankind. It is an issue with
global implications and international impacts. «

STATE COUNCIL INFORMATION OFFICE OF THE
PEOPLE’S REPUBLIC OF CHINA, 2018, N.P.

—



DYNAMIC PORT-CITY SCAPES PRBLEM FIELD

ARCTIC

CHANGES

Y Map/01 Arctic changes / Holler

This map shows the ongoing changes within the
Arctic Region, related to the melting of the ice,
potential undiscoverd oil and gas resources as well
as potential new maritme trade routes, bringing
infrastructural development in form of strategic Yupik &
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GLOBAL CONTEXT
CLIMATE CHANGE

Climate change is already having very detrimental
impacts on the Arctic environment and ecosystems

« Increased warming and changes in precipitation
within arctic and subarctic territories is progessing
2x higher compared to the world-wide average

+ Melting of the permafrost, releasing CO, formerly
trapped under the frozen peat/bog surface as well
as causing landslides

- Disappering sea ice and the loss of habitats

- Boreal-Shift: Greening/Browining of the Tundra
and increasing Albedo Effect

Y Photo/02 Glaciers in the Arctic are shrinking by as much
as 300m a year, a Scottish-based research team has found.

A Map/02-03 Projected change in annual and summer A Map/04-05 Projected change in annual, summer and
precipitation, 2071 - 2100 winter temperature for the forcing scenarions RCP 8.5
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HIGH NORTH CONTEXT
SOCIETY + ECONOMY
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Global warming as main-driver for increasing
economic developments

Barents Region rich on raw materials and minerals
- Extraction industry as strong economic player

« Increasing touristic activities spreading from the
south of Finland towards Northern Regions

- Large forestry activities in the southern boreal
regions of Finland, Sweden and Russia

« Development of new oil/gas-fields in the Norwegian
Sea and in Hammerfest along the Barents Sea

- Remote and spurse population inbetween
densely populated areas like Narvik and Murmansk

Y Photo/03 Norterminal Floating Oil/Gas Storage

PRBLEM FIELD
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HIGH NORTH CONTEXT
SOCIETY + ECOLOGY

« Northernmost indigenous people of Europe

- Sapmi, Sami-Homeland situated in today’s territory
of Norway, Sweden, Finland and Russia

- Reindeer herding as important cultural and

< Map/08 Traditional economic livelihood
Reindeer Herding /Lukas Holler
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< Map /09 New industries planned
around the Barents Region
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GLOBAL CONTEXT
SILK ROAD URBANISM

Y Map/ 10 showing the
projects subsumed
under One Belt, One Road
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Belt, One Road / retrieved
from https.//thecsspoint.com/
worldview-of-the-belt-and-
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shabbir/

21st Century
Maritime Silk Road

DYNAMIC PORT-CITY SCAPES PRBLEM FIELD

- Interest on Arctic territory reach an international scale

- China as main keyplayer in Arctic developments,
not being a country with legal Arctic territorial claim

- Global economy creates connections and
opportunities on a planetary scale

BUT creates also frictions and conflicts as well as
reshapes spaces, societies and natural
environmants on a regional and local scale

Y Photo/05 China has big ambitions
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02 PROBLEM FIELD
PORT-CITY

v Photo/06 Port of Hammerfest, oil- and gas terminal

» ... maritime business itself is probably the most
globalized industry ... A Greek-owned vessel, built in
Korea, may be chartered to a Danish operator, who
employs Philippine seafarers via a Cypriot crewing
agent, is registered in Panama, insured in the UK,
and transports German made Cargo in the name of

a Swiss freight forwarder from a Dutch port to
Argentina, through terminals that are concessioned
to port operators from Hong Kong and Dubai. «

HOFFMANN AND KUMAR, 2010, P. 36
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PORT-CITY
RELATIONSHIP
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PORT-CITY KIRKENES
VISION

Y Map /12 Future shipment and logistic flows / Héller
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PRBLEM FIELD

10 % of Asian-Europe Shipping Import goods is transported
on this railway line with a rail link to Finland continuing to
Scandinavia, the Baltic countries and Western Europe:

« 10 southbound container trains per day from Kirkenes to Finland
and on to other destinations (20 trains daily forth and back)

« 550,000 containers transloaded per year — or 37,000 containers
per month - from Asia via the Port of Kirkenes
(74.000 containers TEU per month forth an back) during
a 7.4-month navigation season

- Expected: 400-600 people direct employment in Kirkenes

- Terminal port in Kirkenes must have equivalent or greater capacity
than the Port of Gothenburg.

- Projeted container traffic between Asia and Europe may threefold
in 2040: even a share of 3-4% of the combined container imports
from China, Taiwan, South Korea and Japan to Northern Europe
would generate comprehensive activity

« Connecting mining, timber and tourism industry in Finland
as potential off-season sectores

v Figure/03 Kirkenes the Rotterdam of the North
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PORT-CITY KIRKENES
VISION

Y Map /13 Port devel

opment / Hoéller
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© Leirpollen

Kirkenes together with Norterminal AS, is currently
investigating, if and how suitable the location
Leirpollen, north east located is. This area could
function as a new main-terminal for an integrated
Kirkenes port solution as well as reloading terminal
for oil products or transport of large volumes.

@ Gamnes

Gamnes could function as new oil and gas trans-
shipment terminal. Norterminal AS currenty has a
floating and temporary solution for such transship-
ments close to the area.

© Pulkneset

Pulknes could become the new oil related base for
future explorations in the Barents Sea.

O Hgybukta west

Nest to Leirpollen, also Hgybukta west is in
discussion as one suitable solution for a new
Kirkenes Maritme Park. The filled in area on the
illustration is approximately four square kilometer
wide and would offer an industrial park next to the
docks and quays.

© KILA (Kirkenes Industrial Logistic Area)

A 1 million m2 large areal, proposed by Tschudi AS
to increase the Companies maritime transport and
logistic capacity. Furthermore it could include a
combined solution for services for the oil and
off-shore industry.

< Photos/07-11 Port developments planned

12



PROBLEM
STATEMENT

Port-Citiy Regions at Risk

Port-City Regions need to accomodate a growing economy
as well as space and funtions for the expanding city
and region

Ports are increasingly imprinting their 24/7 economic
dynamics on cities, the transitional hinterland and the
aquatic foreland

Soft Values such as societal/cultural values, environmental
sustainability, nature inclusion as well as spatial characteristics
overshadowed by hard values such as the economic and
technological development.

New approaches on port-city regionsincreasingly need
to focus on renewed governance between the multiple
needs and wishes of the port-citie’s stakeholder

New appraoches on port-cites therefore need to be imaginative,
instead of only technocratic apporach in designing and
planning the port city (Hein, 2019)

DYNAMIC PORT-CITY SCAPES PRBLEM FIELD

Arctic at Risk

The often remote and natural and cultural state of those
regions is endangered by a dyadic impact of natural and
anthropogenic activities.

A growing missmatch between local and global needs
sets the often fragile natural as well as societal system of the
north under pressure.

Many urban areas above the arctic cycle are trapped within
a lood of path-dependency due to a long history of heavy
industry, mining or forestry.

New perspectives for nature and humans need to be offered
to sustain the natural qualities on the one hand, and the
soietal/cultural well-being of it its inhabitants on the other
hand.

Need for rethinking of ongoing territorialisation and
industrialization processes
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03 METHODOLOGICAL
FRAMEWORK

- Al

v Photo/ 12 Lichen [ Holler

#

‘»inlike the treelike, hierarchical
structures of traditional cities, the

(o contemporary metropolis fumgtions 4
more like a spreading rhizome, i
dispersed and diffuse, but at the

same time infinitely enabling new, =
typés of pluralistic relations -
thinking in multiple dimensions,

in alldim n{sions, possible «

\ J

ANGELIL IN HAUTZ, 2018, P. 218



METHODOLOGY
RESEARCH AIM

DYNAMIC PORT-CITY SCAPES METHODOLOGICAL FRAMEWORK

Focus on a spatial and local-specific, actors- and values-based
approach to research and design sustainable and resilient port-cities

A renewed perception of old and limiting concepts like the static
and line-like management interface between (in the meaning of
separating) port and city and away form the waterfront paradigm
as the only design concept

A space-based approach focusing on social, cultural and environ-
mental values focusing on the integration of the territorial and
economic logics of the port into the city and regional environment
complementing existing modelling approaches of port-cities

by Economic Geographers

Imaginative and experimental approaches, rather then technocratic
ones, can have the possibility to perceive the Port-City Scape as a
dynamic space of flows which is adding a new perspective beyond
traditional approaches and widening the research into the “scapes”
where the physical reality of human and natural live takes place.

A focus on the operational power of planning and design as a tool
to overcome the institutional separation of port and city thus it
can become the mediator between all interrelated stakeholders,
their values and visions within the port-city region

15
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METHODOLOGY
RESILIENCE AND SUSTAINABILITY

RESEARCH STATEMENT: RESEARCH QUESTION:

In spatial planning and design How to re-integrate the currently

the port, city and ecology not alligned systems of people, planet
should be considered agents and prosperity in a Port-City Scape to create
within one ecosystem. an adaptive and sustainable ecosystem?

v Photo/ 13 Reminder for the need for a resilient future in Kirkenes / Holler Y Figure /04 Triple Bottom Line / Héller

e L L L 1 Sustainability through Synergy:
Triple Bottom Line

People: The positive and negative
impacts desicions and developments
have on different stakeholders of the
societal realm.

~

- -

1
Sustainable
Triple
Bottom
Line

SEE LEVEL

- =~

Planet: The positive and negative
impacts desicions and developments
have on the natural environment.

~~~~~

Prosperity: the positive and negative
impacts desicions and developments
have on the local, national and inter-
national economy.

» (...) historical resilience of port
cities is embedded in a maritime

mindset or port city culture based
on a strong and dedicated colla-

boration among diverse groups of
public and private actors from dif-
ferent backgrounds around shared

values. «
HEIN, 2020




METHODOLOGY

SYNERGISTIC ADAPTIVE ECOSYSTEM

v Photo/ 14 Polarlights near Kirkenes / Holler

RESEARCH STATEMENT:

The Port-City Scape ecosystem is an
synergistic and adaptive ecosystem
in which needs of the port, city and
ecology are united and together
create synergies between multiple
agents (global-local, economy-
ecology-society) through their
interrelated flows of values and
needs.

» Only a design project taking into
account this bigger landscape
picture is able to deliver a realistic
fundament for a city development
under the conditions of precarious-

ness. <
L. DIEDRICH, 2013, P. 3

DYNAMIC PORT-CITY SCAPES METHODOLOGICAL FRAMEWORK

RESEARCH SUB-QUESTION 1:

How to conceptualize city and port as different

but complementary realities and how to make sense
of the inescapable liminality of the port-city milieu
being inbetween local and territorial as well as
inbetween contradictions and synergies?
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A Figure/05 One Port-City Scape Ecosystem / Holler
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METHODOLOGY
PORT-CITY SCAPES

Y Figure /06 Hein, C., 2019, p.4, Port Cityscape / adapted by Hoéller
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A Photos/15-18 Impacts on the porrt-city, the hinterland and the maritime forland due to globalized port-developments
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PARADO|[ ¥]YNERGY

PORT [ | dTY

STATIC
INTERFACE

SPEPARATION OF TWO HOMOGENOUS
ENTITIES, DIFFERENT VALUES AND
INSTITUTIONS

e T =

WATERFRONT

2 DIMENSIONS WITH
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Port-City Parado[ ¥ Jynergy

Low

DYNAMIC & PLURALISTIC
PORT-CITY
SCAPE

ENCOUNTER AND ACCUMULATION OF
HETEROGENOUS, CONTRADICTING,
PARADOXICAL, AMBIGUOUS VALUES

AND ACTORS

AQUATIC  WATERFRONT  TERRESTRIAL
FORELAND HINTERLAND

EMERGENCE OF A 3rd DIMENSION
BETWIXT AND IN-BETWEEN
PORT AND CITY

High

DYNAMIC PORT-CITY SCAPES

Shifting the perception of the port-city relationship away from
a static, line-like interface of management between (in the
meaning of separating) port and city towards dynamic and
pluralistic “scapes” betwixt of in-between (in the meaning

of belonging to both) port and city.

Focus on in-between scapes, where port and city become
intertwined and embedded within each other.

Multiple liminalities emerges an additional dimension
in-between the territorial economic force of the port and
the local urbanity and culture of the city

This new dimension between port, city and region, the so called
“Paradoxsynergy Scape’; is filled with the heterogeneity and
in-comparability of different interrelated values of the
stakeholders and their often oppositional and competitive
interactions

Port-City Scapes as one synergistic adaptive ecosystem, in
which needs of the port, city and ecology are united

A Figure /07 Paradoxsynergy concept / Holler

METHODOLOGICAL FRAMEWORK
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METHODOLOGY
SYNERGISTIC ADAPTIVE ECOSYSTEM

Y Figure /08 Theoretical Framework / Holler

Third Dimension of Port-City Encounter
Synergy as the science of “how things work together”
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METHODOLOGY
SYNERGISTIC LOOP

RESEARCH STATEMENT: RESEARCH SUB-QUESTION 2:

The Port-City Scape ecosystem is an
synergistic and adaptive ecosystem
in which needs of the port, city and
ecology are united and together
create synergies between multiple

How can the concept of ecosystem-participation
help to research and design the Port-City Scapes

to be able to use it as a strategic tool to drive a
sustainable/resilient development of the Port-City

Scapes?
agents (global-local, economy-
ecology-society) through their
interrelated flows of values and
needs.
v Photo/ 19 Landscape around Kirkenes / Héller
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J.RAVETZ, 2013,P.5

A Figure /09 Adaptive and synergistic cycles
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CONCEPTUAL FRAMEWORK
PORT-CITY SCAPES AS SYNERGISTIC ADAPTIVE ECOSYSTEM

Y Figure/ 10 Synergistic Cycle I/ Holler
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Y Figure/ 11 Synergistic Cycle Il / Héller
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Additional functions
through cumulative
positive effects
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PORT-CITY SCAPES METHODOLOGICAL FRAMEWORK

Y Figure/ 12 Synergistic Cycle lll / Héller
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DYNAMIC PORT-CITY SCAPES METHODOLOGICAL FRAMEWORK

1 1
YFi i . . ..
: RENEWED : Figure /13 Port-City Scape as Synergistic Adaptive Ecosystem / Holler
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DYNAMIC PORT-CITY SCAPES METHODOLOGICAL FRAMEWORK

METHODOLOGY
DESIGN FICTION

RESEARCH STATEMENT:

Spatial planning and its holistic concepts can help to
complement the research and design of port-cities and
can function as a mediator between the two institutions
as well as between the multiple and often contradicting
values and needs.

Thus spatial planning can create the stage for potential
coexitance of local specificities of the city and territorial
generics of the port, which turn into synergies, creating
a whole (Port-City Ecosystem), which is bigger than the
sum of its single parts.

V Figure/01 Arctic as Sciene Fiction / Holler

» It is unknown, thus science
fiction provides opportunities
for an epistemological vision of
a future in which it is known. «

KAMPEVOLD & HEMMERSAM, 2018, P.45

RESEARCH SUB-QUESTION 3:

How can the concept of Design Fiction help to
research on the performance of Port-City Scapes
and what forms of synergy and coexistence those
Port-City Scapes can emerge to be able to create
overall social, economic, environmental and
institutional sustainability/resilience?

Backtracking

Past 2020
Collective
Memories R
-7 - Problem
2 Synthesis

‘

Backtracking
Past 2020 2060
Fictional/imaginative
forecasting
Adaptive

knowledge _ -~

P

Problem
- analysis

‘

Adaptive
knowledge

Backtracking

Past 2020 2060

v

2100

A Figure/ 15 Forecasting, Backtracking, Backcasting
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DYNAMIC PORT-CITY SCAPES ANALYSIS

04 ANALYSIS
KIRKENES PORT-CITY SCAPE

Y Photo/20 Kirkenes, Northnorway / Holler

o

b .

Sl g EmonE

L

» ...to direct and realize the transformation
of CityPorts as a sustainable combination of port
functions, city functions and living functions... «

and » ...to interrelate the actors, not only
the port and city, but also private companies,
knowledge institutes and inhabitants... «

VAN GILS AND DAAMEN IN DESFOR, LAIDLEY, STEVENS & SCHUBERT, 2011, P. 88
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KIRKENES
PORT - CITY?

A Map/ 14 Kirkenes, Northern Norway

DYNAMIC PORT-CITY SCAPES ANALYSIS

- Kirkenes and the municipality Ser-Varanger (around 10.000 inhabitants)
located arond 400km above the Arctic circle in Northern Norway, Finmark

- Known as the capital of the Barents Region and the gateway to the East
« Located around 15km away from the Norwegian-Russian border

- Strategic importance as one of the main areas expected to change
due to increased navigability and new reachability of resources
within the European Arctic

- Foreseen to become Europe’s gate and new logistic node towards the
soon-to-be ice-free Northern Sea-Route, creating a 40% faster trading-route
between Asia and Europe as part of China’s “Polar Silk Road” Initiative

.!i e = ]
A Maps/ 15-17 Setting / Hoéller
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DYNAMIC PORT-CITY SCAPES ANALYSIS

KIRKENES
PATH DEPENDENCY

Y Photo /21 First Settlements, Kirkenes 1898 Y Photo/22 Bird’s Eye View Kirkenes Pre-WWII Y Photo /23 Mining Workers Losing Jobs

_"I_ ——--u-—'.—_'-_-_-_':"":-"’:r a

lllllllllllllllllllll

||||||

Pre-mining territory Kirkenes As Mining Town From Boom to Bust
- Before the big iron exploitation in 1906, , , ,
. - Kirkenes founded in 1866, after iron ore was - After several ups and downs of the
land was used by the Sami for . ) . . e
: . . o found in the close-by region around Bjgrnevatn unstable mining activities in Sor-Varanger,
reindeer herding, fishing and living .
around 8 km away from the town mining company goes bankrupt and

Connection to nature mining gets abolished for almost 10 years

« Indigenous life-style has structured their
worldview around elements and
phenomena of the natural environment

- Kirkenes as harbour town for the logistics of
the extracted minerals « Public amenities and infrastructure
now owned by municipality
« Sydvaranger Mining Company was found in
1906 and depicts Kirkenes urban as well as - Reopening attempt from 2009-2015
societal characteristics until today under new owner but failed due to
unprofitable marked conditions

Permeable Marshland
- Inter-territorial migration between the

different states Russia, Norway and Finland . ,
« Mining enterprise took care of many of the

urban, economic, social and cultural needs - Large amounts of the restructuring funds
and functions within the area, eg. electrification used to keep mine alive (40 Million NOK)
of company owned areas for over 80 years

- Skolt Sami traditionally migrated within
the territory between the location of
today’s Murmansk in Russia and Lake Inari
in Northern Finland.



DYNAMIC PORT-CITY SCAPES ANALYSIS

KIRKENES
PATH DEPENDENCY

Y Photo/24 Welcome to Kirkenes Y Photo/25 Iron miners set for a restart in Kirkenes Y Photo/26 China has big Arctic ambitions

The Sydvaranger processing plant m Krkenes, Fholo: Alle Staalesen

Reinveting Kirkenes Iron miners set for a restart in ... And Uncertain Future

- Since 1980 Kirkenes and municipality of :(:::kenles I e « Furthermore, Kirkenes has several plans to
Ser-Varanger constantly receive state B T ' become a main player in Europe-Asian
support for restructuring the economy trade via the Northern Sea Route

Collective Memory ...

« From around 5300 employed people almost , , . - Different port-plans have been released
: . . : « Despite restructuring efforts: mining as well
48% work in public/municipal service

as manufacturing and industrial development

¢ d bei , R " - Kirkenes representation as future cargo,
- Port and maritime industry profited Eﬁ\li:]se:ppe €ing an important topicin oil, mining and transport hub, shows the

from the abolished mining activities collective memory of the manufacturing city

« Currently Kirkenes seems to drive even more
towards the development of new and the
reopening of old industrial structures

- City and municipality trying to reinvent the city

- Kirkenes Border City

«  Now, the reopening of the mine in 2021

- Kirkenes as Political Place o 0
is a fixed decision

- Kirkenes as Integrative City



DYNAMIC PORT-CITY SCAPES ANALYSIS

KIRKENES
TRAPPED IN PATH DEPENDENCY

Toemmerneset Peninsula

Kirkenes

< Map/ 18 Extract of Kommunal
Map of Kirkenes showing the two
last reamaining options for the
potential new port development at
Leirpollen or Slambukta

A Figure/ 16 Affected areas in and
around Kirkenes / Héller J—
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DYNAMIC PORT-CITY SCAPES ANALYSIS

KIRKENES
ALWAYS BEING A MANUFACTURING TOWN?

. . - The path dependency of Kirkenes as mining and industry town
»The na R € O f Kirkenes . but also current narratives of ,Kirkenes as Border City” or ,Kirkenes
always being a manufacturing as political place” restrain the city of defining legimate scenarios

el has encograged a passive : 4 for a sustainable future.
attitude and hindered the
development of an entrepre- : « The proposed port-development works as a new narrative for City

neurial culture. of Kirkenes and Municipality of S@r-Varanger to stay politically
People sat waiting for somebody important within the decision-making process between the

from outside to come and . | South (Oslo) and Northern Norway
solve their problems «

- The danger of driving this new narrative can end in a new
(CF. DALE 2002). boom-bust chapter for the region

- Regional/global entrepreneurs see opportunistic/economic
chance for fast profit and short-term development,
even though global players are critical

- The step backwards into old industrial patterns as well as the
missed opportunities of this critical juncture will have negative
impacts on all participants (natural, societal and economic realm)
within the region

Y Photo /28 Cree leaders join anti-railway demonstrations in Finland

< Photo /27 Abolished Mining
Infrastructure in Kirkenes /
Grensland Museum Kirkenes




DYNAMIC PORT-CITY SCAPES ANALYSIS

SOR-VARANER NATURAL PARTICIPANTS
REINDEER, FISH, BIRD + MAMMALS

AuRan
&

= 5
) : 7
£:2
L
/ \
0 10 20 km

A Map/ 19 Reindeer migration Sgr-Varanger / A Map /20 Fish stocks / A Map /21 Birds Kirkenes / Héller A Map /22 Mammals Sgr-Varanger / Holler
Héller | Data: geonorge.no Héller [ Data: Norwegian Directorate of Fisheries

Y Photo/29 Sami reindeer heerding with snowmobil Y Photo/ 30 Port Kirkenes / Héller Y Photo /31 Touristship / Holler Y Photo /32 Husky / Héller
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SYNERGISTIC ADAPTIVE ECOSYSTEM
SCAPE

HABITAT
TUNDRA

DYNAMIC PORT-CITY SCAPES ANALYSIS

HABITAT
TAIGA

COAST

V Figure/ 17 Habitate Tundra / Taiga / Peat bog / Coast / Héller

000%Q0 ©
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SYNERGISTIC ADAPTIVE ECOSYSTEM

NATURAL DYNAMICS

DYNAMIC PORT-CITY SCAPES

ANALYSIS

Y Figure/ 18 Biophysical factors / Holler
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DYNAMIC PORT-CITY SCAPES ANALYSIS

SYNERGISTIC ADAPTIVE ECOSYSTEM
DYNAMICS FISHING

v Figure/ 19 Dynamics fishing / Héller
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DYNAMIC PORT-CITY SCAPES ANALYSIS

SYNERGISTIC ADAPTIVE ECOSYSTEM
HERDING SEASONALITY

v Figure /20 Reindeer Husbandry / Héller

| | | | | | | | |
January February March April May June July August September October November December

WINTER WINTER-SPRING SPRING PRE-SUMMER SUMMER PRE-AUTUMN AUTUMN PRE-WINTER WINTER

Y Maps/23-27 Reindeer migration seasonal / Lukas Héller

Winter

Autumn / Winter
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FROM FRICTION TO FICTION |
PORT - CITY PARADO[%¥]YNERGY SCAPES

»The Sdmi way of telling a story is to
tell a lot of stories simultaneously -
one digression leading into another

into another and so on. «
GASKI, 1997

= L
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A Photos/33-50 Impressions




FROM FRICTION TO FICTION

Y Figure/21 Floating Port Design Fiction / Héller
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DESIGN
INSPIRATION

DYNAMIC PORT-CITY SCAPES FROM FRICTIONTO FICTION

- Sami Architecture
Usually there are five spatio temporal types of build structures
in Sami culture: the ephemeral/transient, the episodical, the
periodical, the seasonal and the semi permanent

. L Architecture Mobile
expresses the need for flexibility but also compactness, the role
of the indiviual in the overall design and planning processes as
well as the importance of nature inclusion.

. Floating Urbanism

HonGur

A Figure/22 Ville Spatiale over the city of New Yor /
Photo: k, Yona Friedman, 1964

<« Photo/51 Image of a Goathe or earth house

- 4 o
E!mr-n'.h! L= pi -4 Foundation

f Wal
< Photo /52 TANGE’S 1960 TOKYO BAY PLAN. Tange of Value

attempted to impose a new physical cross-bay order on
Tokyo which would accommodate the city’s continued A Figure /23 Sketch of a Lavvu / retrieved from https://www.

expansion and internal regeneration. laits.utexas.edu/Sdami/dieda/anthro/architecture.htm e
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DYNAMIC PORT-CITY SCAPES FROM FRICTION TO FICTION

FLOATING PORT
AS SYNERGISTIC CONCEPT

V Figure /24 Floating Port Design Fiction /Hdller

The Floating Port as a Concept-Space

. Floating port as a concept to achieve a synergistic
adaptive Port-City Scape where people, plantet,
prosperity are alligned

. Goalis not to elaborate on the economic or
technical feasibility of the floating structure

ENERGY PORT . Create a Design F|ct|9n to integrate a rTew
port-development to interconnect possible
sysnergistic opportunities

WETLAND PORT

URBAN PORT

A Figure/25 Floating Port as a Concept-Space / Héller




FROM FRICTION TO FICTION

DYNAMIC PORT-CITY SCAPES

FLOATING PORT

AS SUSTAINABLE CONCEPT

AS ADAPTIVE CONCEPT

AS ADAPTABILITY CONCEPT

Y Figure /28 Benefitting from depth/

Lukas Héller

A Figure/27 Concept of underwater

A Figure/26 Concept of the floating
container terminal/ Lukas Héller

operation-space and infrastructure /

Lukas Héller

LT F LTt T l[[llrm.‘.l.llllilh..:' A

A Figure/29 Submerged Baltic route. The Finnish government is also

A Figure/31 Compact Container Port/

casanova-+hernandez architects

working with engineers Ramboll to establish a test track section that

would run from Salo towards Turku. - /HyperloopOner

A Figure/30 Section: Barents Sea water-masses /
in Laba, EPFL. in Couling & Hein, 2018, p. 99flux.
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DYNAMIC PORT-CITY SCAPES FROM FRICTION TO FICTION

DESIGN
CURRENT STATE

Y Figure/32 Current Port-City Scapes / Holler

Current port-proposal focuses on the layout of an operating port within
the context of territorial and positivistic logics of transport and logistics

Envisioned port and its infrastructural connection towards the fore-
and hinterland transforms the cultural and natural landscape into an
industrial and operational one.

Three counter-productive spatial configurations emerge:

1. The Separation of Port and City due to Waterfront Redevelopment
2. The Creation of a Port-City Interface

3. The Emergence of a Port-City Vacuum

» Homogenous Port-Scape

- Static Port or City Border

* Liminal Encounter Scape Port-City with
low Quality for Mutual Coexistance

* Port-City Vacuum

* Urbanization of the former Port-City Scape

* Liminal Port-City Scape Cruise Ship Terminal

* Territorial Infrastructure Overlay

Port-City Parado[ ¥ Jynergy
| .

Low High
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DESIGN
PORT-CITY PARADO[$]YNERGY

V¥ Figure /33 Evolving Paradoxsynergy Scapes / Holler
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FROM FRICTION TO FICTION

V Figure /34 Stratetic and planning tools / Holler
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DYNAMIC PORT-CITY SCAPES FROM FRICTION TO FICTION

ENERGY PORT
FROM FRICTION TO FICTION

Vv Figure/35 Illustration of the possible Floating Energy Port / Holler

VY Photo/ 53 Aerial view on Temmerneset Peninsula
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DYNAMIC PORT-CITY SCAPES FROM FRICTION TO FICTION

ENERGY PORT
REINDEER HERDING

Y Map /23 Reindeer migration Sgr-Varanger / Holler

_ - Reindeer heerding is a long tradition
ZEZiEs: : within the culture of the Sami

hep

i
J:ILPI
i

« The area of Sgr-Varanger is devided
into three different Siidas, the @stre
Ser-Varanger, the Vestre Sgr-Varanger

and the Pasvik Siida
\ « Reindeer herding closely linked to
\ X natural dynamics, seasons and
; & climatic conditions
ll-—: i
- Today, economic and climatic
changes impact the livelihood of
the Sami
™
. v &
¢ A /
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;"J [ A Photo/54 Transportation of goods, and distinguished
- { persons, occurred with reindeer and sleds in winter
& 9 _ A Photo/55 A Samifamily in Norway around 1900
rr" o A Photo/56 Sami reindeer herding with helicopter
i R i Finnish border of the Sdmi Homeland
i 1 Pasture / winter grazing
- & G;-f . Pasture / summer grazing
£ — Reindeer migration routes
/ . Y Pasture / spring grazing
10 20 km ! I'\_r"'l ot E Pasture/autumn grazing
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ENERGY PORT
IMPACTS ON REINDEER

{
- . o L I ar Jf ¥ IJII
A Map /30 Potential route of the Arctic Railway segregation large areas
of the migratory routes of the Reindeer and Sami / Héller

DYNAMIC PORT-CITY SCAPES

FROM FRICTION TO FICTION

X x|

Port activity summer
Port activity winter
Mixed forest

Conifer forest

Wetland

Port development outline
Reindeer migration route
Reindeer location summer
Reindeer location winter

Streets
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DYNAMIC PORT-CITY SCAPES FROM FRICTION TO FICTION

ENERGY PORT
IMPACTS ON REINDEER

<« Figures/36-37 Aerial view on Tammerneset
Sources: Nemkova & Fyta, 2016, p. 137, retrieved from
https://issuu.com/aalandscapeurbanism/docs/shift-
ing_arctic_boundaries_opt
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ST T T 4 J W <« Figure/38-39 Spatial model of Leirpollen /
RN O R SN E( ) A Temmerneset Peninsula / Holler
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< Figure/40-41 Ser-Varanger Utvikling, Municip-
al intern restrcuturing company/ http://sorvaran-
gerut retrieved from: vikling.no/

. . V Figure/42 Overlapp Arctic sea-ice extend over the
< Map/31 Zoom-in Teommerneset: Land-use and spatial im- year, amount of ships using the Northen Sea Route

pact of the port on grazing reindeers/ Summer-Winter / Holler over the year and the planned 7-8 months operation
phase of the new port in Kirkenes / Lukas Holler
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Port activity winter

1
Mixed forest : _ --" T~
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DYNAMIC PORT-CITY SCAPES FROM FRICTIONTO FICTION

ENERGY PORT
IMPACTS ON REINDEER

Arctic Railway Impact on the Hinterland

. Cross-border project between FIN and NOR, to connect
Finland to the potential arctic logisti hub

. Segregating several migration routes along a 400 KM
distance between Kirkenes (NOR) and Rovaniemi (FIN)

.  Existing railways, e.g. Nordlandsbanen a 729 kilometer
railway line between Trondheim and Bodg, Norway,
show the impact on reindeer and the uselessness of fenced
of areas

- Huge concerns and protests by the Sdmi Community

TR

SR

Y Photo/57 Reindeer killed by railway between Helgeland region, Northern Norway

< Map /32 Potential route of the
Arctic Railway segregation large ”
areas of the migratory routes of the
Reindeer and Sami / Holler

‘:‘.! [




FROM FRICTION TO FICTION

DYNAMIC PORT-CITY SCAPES

LICHEN AS IMPORTANT PLAYER

ENERGY PORT

v Map /33 Pollution / Holler

™
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A Photo/60 Kola Mining Company'’s nickel melter in Nikel

on the Kola Peninsula.

ey

A Photo/59 Reindeer eating lichen as

winterfood

A Figure/43 Sparsley Vegetated Area / Lichen Heath / Héller

A Photo/58 Lichen

|
£
G
e

A Figure/ 44 Lichen



DYNAMIC PORT-CITY SCAPES FROM FRICTION TO FICTION

ENERGY PORT
CLIMATE IMPACT ON REINDEER

Ice-accumulation Earlier ice-melting

Harresment and disturbance Winter Birch Moth
caused by insects .

i

A Photo/61 Ecologist Ashild Onvik Pedersen examines a rein-
deer cadaver Svalbard, where more than 200 have been found
dead ( Norwegian Polar Institute)

A Photo/62 The timing of the spring hatching is critical for moth
larvae populations in the north. Pictured here are autumnal moth
larvae, which survive the winter as eggs deposited in birch trees.
Extreme larval outbreaks can occur when hatching coincides with
bud burst. Credit: Moritz Klinghardt

A Photo/63 Mountain birch trees that have been killed by a

A Figure /45 lllustration Climate Change moth outbreak in Eastern Finnmark, northern Norway,Photo:
Impact on Reindeer / Héller Jacob Iglhaut




DYNAMIC PORT-CITY SCAPES FROM FRICTION TO FICTION

ENERGY PORT
INDUSTRY AND ENERGY

Hydropower Dams Pasvik River

. Pasvik River and Ovre Pasvik one of the most important
natural and protected ecosystems in the region, including
parts in Russia, Norway and Finland

- Since WWII construction of 7 hydropower dams,
regulating, damming the natural waterflow and impacting
large parts of the biotic and abiotic natural participants

i I-':_ - _::l.' 'I-.-J.. §= 0
PR i, ~

-._. - _— I__:'_!E'-_

- -‘L
Tl . ]

i T

i- > : A Figure /46 lllustration of a Hydropower Dam / Héller
<« Photo /64 Sydvaranger Mining AS .o 9 yarop

implements electricity in Kirkenes

<« Photo/65 Melkfoss Hydro Dam today

A Photos/66-72 Pasvik Hydropower Dams /
Google Earth, adapted by Holler



ENERGY PORT
INDUSTRY AND ENERGY

Y Map /34 Pasvik Hydropower Dams / Héller

DYNAMIC PORT-CITY SCAPES

Lesser White-fronted Goose / Goosebirds

« Migratory bird: Winter —> southern regions

» Habitat: variety of Arctic open habitats, particularly scrub-
covered and lightly wooded tundra near taiga zone;

» Breeding Season: 05 - 06

o Nesting: Swamp Marsh Land, free from snow,
covered by grass and plants

« Food: Gras, herbs, moss and seeds

« Risks: Hunting

» Endangered: only few breedings in Skandinavia

Bean Goose / Goosebirds

« Migratory bird: Winter —> southern regions

» Habitat:

» Breeding Season: 05 - 06

» Nesting: Swamp Marsh Land, free from snow,
covered by grass and plants

» Food: Gras, herbs

« Risk: Hunting

« Endangered: only few breedings in Skandinavia

Mew Gull / Seabird

Circumpolar

« Migratory bird: Moves to icefree aqautic areas

« Breeding Season: 04 in small/big colonies on land; 05 - 07
» Habitat: Peat bogs/lakes, aquatic coast

» Nesting: above Arctic treeline

» Food: Crabs, small fish, mussels, waterplants

« Risks: many predators, climate change

FROM FRICTION TO FICTION

Sea Eagle / Bird of prey

Migration: Winter —> short routes, southern regions
Habitat: Lakes, rivers, coastline

Breeding Season: Beginning spring - 06

Nesting: very large, positioned in trees,

sometimes on cliffs

Food: Fish, aquatic birds and small mammals

Risks: Insecticides, pollution

Protected species: around 40 % of all breeding couples
in Norway

Hawk Owl

Partial migrant: only if condition become to extreme;
day and night active;

Habitat: Taiga, in boreal forests half open landscapes
Breeding Season: 03 - 06

Nesting: hollow/dead trees

Food: mouses, small mammals, birds

Preditors: Eagle owl, wolverin

Risks: Climate change, human disturbance by breeding;

Ruff / Snipe bird

Migratory bird: Winters to S-Africa, S-Asia and Australia
Habitat: scrubland, wetlands;

Breeding Season: End 05 - 08

Nesting: Peat bogs, in marshes and wet meadows
Food: omnivores, seeds or berries, flies, frogs, small fish,
beetles, snails, spiders, worms,

Risks: Climate change, habitat loss,

strongly protected;

A Figure /47 Impact on several natural participants by the Hydropower Dam Pasvik / Holler
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DYNAMIC PORT-CITY SCAPES

ENERGY PORT
MAIN GOALS AND CONCEPT

Y Figure /48 Design Fiction Energy Port /Héller

L}

|

Main Goals and Concept

Integration of reindeer herding,
Sami culture/society and port activity
and port-city culture/society

« Reindeer-Lichen Area Synergistic Players

« Observation Port Lichen as potential energy producer

. and the transition of the proposed
* Floating Hydrogen Port oil/gas transshipment terminal into a

hydrogen powerplant to create an

Sami Cultural Center

unique oportunity for Kirkenes as a
Hyperloop Hinterland pioneer in hydrogen prodcution/
_ _ . s Pasvik Hydropower Dam availability for shipping and logistics
SN P L = in Artic territories

Norway is making its fiords ‘the world’s first zero

?Uﬂl_!“r
emission zone at sea’

L

- 3
-
-

{@'PLOS | one

..~ Hydrogenastnexeytoa
Lichen Symbiosis: Nature's High Yielding sustainable shipping sector
4 Machines for Induced Hydrogen Production

o mw amm

e el T -
‘."'-I--.-'-"‘-

1 Depanment of Biology, University of Crete, Voules University Campus, Heraklion, Crete, Greece,
2 Botanical Garden, University ol Crebe, Galles Campus, Rethyrnon, Greeo

* kolzabd biology.uoc.gr
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ENERGY PORT
FICTION-SYNERGIES

Y Figure /49 Synergistic Adaptive Energy Port - Design Fiction / Holler

Floating Algae and Lichen Farm
Synergistic Abstraction with its three different sub-areas

1. Renatured Recreational
and Touristic Area (Summer)

g

)

2. Additional Reindeer Herding
and Migration Area (Winter)

ZI

>
u

3. Hydrogen Production Area

Terrestrial Sami Cultural Center
and Lichen Research Center:
Synergistic Abstraction with its two different sub-areas

1. Sami Cultural Center

2. Lichen Research and Observation Center
with integrated Raindeer Grazing Spots (Summer)

Hydrogen Transport- and Use-Infrastructure
Synergistic Abstraction with its two different sub-areas

‘,,...-l.-—"' 3

1. Transport Infrastructure Port and City

2. Hyperloop as Transport Infrastructure into
Hinterland with Integrated Reindeer-Herding
Implementations

-
e -
- -
‘."‘-I-.--""“* F
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SYNERGISTIC LOOP
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FROM FRICTION TO FICTION

Y Figure /50 Current Port-City State / Holler

STAKEHOLDER

Indigenous Society

Tourists
Sami

STATE /NEEDS

—————— ® Port-Activity S
(Cargo, Bulk, Transshipment)

- — @ Profit

———————————————————————————————————————— + Culture and Identity
***************************************** » Food Security
77777777777777777777777777777777777777777 + Port-City Scapes, Housing,
77777777777777777777777777777777777777777 - Healthy Living Conditions
77777777777777777777777777777777777777777 « Biodiversity + Natural Capital

FUNCTIONS THROUGH INFRASTRUCTURE

Existing and Planned Infrastructure

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, « Sustainable Mobility
7777777777777777777777777777777777 + Investing in Human Capital,

+ Income/Jobs
ffffff + Adaptation to climate change
® Energy Transition <—

Education, Research

Living, Recreation + Toursim

o - Oil/Gas Transshipment Terminal
« « Pasvik Hydropower Dam
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DYNAMIC PORT-CITY SCAPES FROM FRICTION TO FICTION

ENERGY PORT 2040
SYNERGISTIC LOOP

Y Figure/51 Synergistic-Loop 2040 Energy Port / Héller
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FROM FRICTIONTO FICTION

Y Figure/52 Synergistic-Loop 2060 and 2080 Energy Port / Holler

STAKEHOLDER

Indigenous Society

Civil Society
® Saami

® Permanent residents

® Tourists

STATE /NEEDS

AN

Port-Activity N

(Cargo, Bulk, Transshipment)

Profit S

N

+ Income/Jobs S
Adaptation to climate change
+ Energy Transition

+ Sustainable Mobility

Investing in Human Capital,
Education, Research

Culture and Identity
+ Food Security
Port-City Scapes, Housing,

&

Living, Recreation + Toursim

Healthy Living Conditions <

Biodiversity + Natural Capital

NEW IMPLEMENTATIONS

2060 (High Energy Production through Hydrogen)

+  Summer bottom-up Implementations

e.g. observation stations, sauna, boating, fishing, swimming
+  Winter/Summer Implementations extended Reindeer Territory
+ Sami Cultural Center (arts and crafts/culture, reindeer slaughtering
goes into food hub, tourism education about Sami culture)
- First Renaturation Processes of Hydropower Dams along Pasvik River

Floating Energy Farm/ Algea Augaculture + Lichen Hydrogen Testing

¢

v

and implementation of cross-border cooperation areas
(natural and touristic implementations)

2080 (Fully Selfsufficient Hydrogenproducer)

- Oil/Gas Transshipment Terminal derelict to fully selfsufficient

Biological Hydrogen Powerplant

- Complete Renaturation of (at least) Norwegian Hydropower Dam Areas

along Pasvik River into Trans-Border Eco-Park
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ENERGY PORT
FICTION

Y Figure/53 lllustration of the possible Floating Energy Port / Holler

L

Hydrogen Energy potentials:

Step 1 (start-2040)

- Through oil/gas which is already
available and planned within the
new proposed port-infrastructure

- Through the conversion of solar
energy to hydrogen by means of
water splitting process (if this process
is assisted by photocatalysts suspen-
ded directly in water instead of using
photovoltaic and an electrolytic
system the reaction is in just one
step, it can be made more efficiet)

Step 2 (post 2040)

« Algae as biomass for biohydrogen
gasification, steam reforming,
biocatalysed electrolysis or
biological hydrogen production

« Lichen was identified as a potential
future biotechnological hydrogen
producer through biological
hydrogen production

<« Figure /54 Schema of the Transformation of the Oil/Gas
Transshipment terminal towards a Hydrogen Powerplant /
Héller
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ENERGY PORT
FICTION

Y Figure/55 Illustration Floating Lichen/Algae Plattform / Holler
e |

e — g L _
e - Floating Lichen/Algae Plattform:

o — « Connect the space of the reindeer with the economic need
of sustainable energy production of the port.

« Prefabricated structure of the plattform in drydock of the
KIMEK Company

« Upcycling of scrap materials from ship repairments or
mining infrastructures to reach the goal of a resource saving
and circular society.

« Summer: Plattform accommodates different opportunities
for recreational and torusitic activities
- Inhabitants are involved in the decision making and
distribution of the implementations.
- The floating structure allows to change implementations
if needs are chaning

« Winter: Plattfrom used as extension of the grazing territory
for reindeers
- Selected lichen-farms opened as food sources
- Water segments inbetween structure freeze and can provide
opportunities for ice-fishing
- Reduced recreational and touristic activites, only the
observation stations on land and on sea are open for visitors

T

o = ’ --.‘11--_ -'*.
: o AR

60



ENERGY PORT
FICTION

Y Figure /56 Hyperloop following the tracks of the reindeer / Holler

DYNAMIC

PORT-CITY SCAPES FROM FRICTIONTO FICTION

Hyperloop - An Adaptive Measure for Reindeer Herding

Arctic Railway from Kirkenes to Rovaniemie, Finland,
as perfect example of hinterland-impacts of ports
outside port-city entity.

Design Fiction proposes an alternative mode of transport
to move goods and people to their wished destination.

Instead of segregating the migratory routes along the 400 km
of railway track, the new structure can be build on pillars to
allow movement inbetween the grazing areas.

Structure can accomodate the infrastructure for
transporting the produced hydrogen into the hinterland
and provides the large and harsh territory with an constant
energy flow

Hyperloop has integrated herding-accommodations,
where the herder can take rest, restock their supply and
recharge their hydrogen-powered snow-mobiles.

Drones, connected to climate-measurement stations ontop
of the structure collect climate data and can be used to track
either the reindeer or suitable, non-frozen grazing spots.
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ENERGY PORT 2040
DESIGN STEPS

Y Figure/ 57 Energy Port Design Steps / Holler @ Hydrogen-Test-Powerplant in €) Floating Energy Farm / Algea Auqaculture
Oil/Gas Transhipment Terminal

Research + Design Center e Research + Design Center
on Lichen Hydrogen Production on Lichen Hydrogen Production
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DYNAMIC PORT-CITY SCAPES

ENERGY PORT 2060

DESIGN STEPS

V¥ Figure/58 Energy Port Design Steps / Holler

9 Recreational/Cultural Implementations

Modul

@ Floating Lichen Hydrogen Test-

(Bottom up, Residents Engagement)
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URBAN PORT
FROM FRICTIONTO FICTION

VY Figure/59 lllustration of the Re-Mining Process along Langfjorden / Héller
- — m
—
S

Y Photo/73 Langdfjorden, filled up with tailings from the iron-ore processing plant.
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DYNAMIC PORT-CITY SCAPES FROM FRICTIONTO FICTION

URBAN PORT
CURRENT PORT-CITY

Missing Connection between City and the Sea

« Almost 75% inaccessible waterfront due to industrial
and manufacturing activites

« Unstructures or privatized use of along the waterfront

« Kirkenes home of the Barents House, where UiT,
Barents Secretary and Center of High North Logistics
have their seat

A Figure/60 Kirkenes Port Structure / Holler

Total Waterfront: est. 6700 m
Accessible Waterfront: est. 1600 m or 25%
Inaccessible Waterfront: est. 5100 m or 75%

» Photo/74 Prominent hotspot in Kirkenes for taking
pictures of he Fjord / Holler

» Photo/75 Same hotspot a few meters away from
the waterfront

» Photo/76 Proposed, but never realized design
of a new Barents House / Héller
» Photo/77 Barents House in Kirkenes

» Photo/78 View on the beautiful Northern Lights
from a rare dark spot aling the waterfront

» Photo /79 Attempt to capture the Northern Lights
through the light pollution along the waterfront

in Kirkenes / Holler




DYNAMIC PORT-CITY SCAPES

URBAN PORT
CURRENT WATERFRONT

« Shipping and maritime industry profited most since the
closure of the mine

- KIMEK, former supply and service company for mining,
shifted skills for shipping supply and repair services
esp. for the Russian fishing sector

. KIMEK drydock, biggest shipyard north of Trondheim,
new “maritime landmark” of Kirkenes

BUT:
- Potential restructuring of the area due to the moving of
the repair activites towards new port

Ill

« Potential loss of “cultural” built environment

« Potential privatization/occupation of the waterfront by
proposed cruisship terminal closer to urban center

< Photo /80 The KIMEK Drydock as new “landmark” of Kirkenes / Holler
< Photo /81 Bird’s Eye View on the KIMEK Company Area

< Photo /82 KIMEK heavy-load crane marking the waterfront of Kirkenes

v Figure/61 Spatial model of the KIMEK Drydock / Holler

@0 O 000

FROM FRICTION TO FICTION

KIMEK Drydock, Shipwarft
Heavy Load Crane

Drydock mechanism to put
ships from water to land

Coast Guard and
Maritime Security

Additional Quay

Thon Hotel,
“Privatized” Waterfront
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URBAN PORT
IRON PROCESSING AREA

. Area of the mining porcessing center currently not in use, : P R SR U R R

and the mining processing center / Holler

besides export/import quay used by Tschudi Northen
Logistics

. Railway for tranpsort of mining material currently not in use
- Reopening process already in action

- High pollution on land and sea due to iron-ore processing
and tailing dumping into Langfjordem

€S
- Langfijorden now clogged (former 60m deep and 400m
wide, today 1m deep and 30-40m wide) and new mining
tailings being dumped in Bokfjorden
@ Iron/Copper Ore
Processing Center
-
(2 Railway to Bjornevatn Mine
€ Importkaia/Import Quay
@O Eksportkaia/ Export Quay,

Dry Bulk Dock
© Deep Sea Mining Tailings

0O Oil/Gas Service,
Refueling Station

@ Sydvaranger Mine,
< Photo /83 View on Sydvaranger Processing

Center from the center of Kirkenes / Héller around 8 km away in BJ ornevatn ___
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URBAN PORT
MINING TAILING DUMPING

Y Map /35 Pollution Kirkenes/Sgr-Varanger: Mining and Tailing-Dumping / Héller

f el B -

DYNAMIC PORT-CITY SCAPES

Y Photo /84 Langfjorden, filled up with tailings from the iron-ore processing plant.

A Photo/85 A bird’s-eye view of the Sydvaranger mining operation.

FROM FRICTION TO FICTION
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URBAN PORT
ECONOMIC INSTABILITY

2021

TSCHUDI Group restarts mining
operation in Sydvaranger Mine:
In full operation mode, the mine

will emerge around 400 new jobs.

Additionally a job multiplicator
on the City and Region of 1,7

is estimated, creating a total
of around 700 new jobs.

(80% local employment)

2020

~Norway likely to keep
coronavirus travel curbs until
August 20”

2020

»Russian Barents Sea fisheries at
risk of stopping as Norwegian
ports are practically closed

for crew change”

2025-2030

Constructions on the new port are finished
and Kirkenes-Port is fully operating.
Together with the potentially build Arctic
Railway, around 600 Jobs could emerge
within the region of Kirkenes.

2019 2020

DYNAMIC PORT-CITY SCAPES

2030

Based on the calculation of new employment
due to industrial development (mining and port)
of around 1200 new jobs and the 2,4 multipli-
cation due to average household size in
Ser-Varanger, a total of plus 2500 inhabitants
within the next 10-20 years could be possible,
almost doubling the size of todays Kirkenes

@

s POST 2060

A Cargo and Container shiping is

. dependent on several factors:

N « Chinas interest in Arctic Logistics
« Potential opening of even faster

A arctic Igostic routes

\ « Chinas and Europes relationship

with Russia

\ Therefore there might be a future
o bust-event, making the port-
So development in Kirkenes obsolete

2040 e
Mining potential of ?

Sydvaranger Mine and ’
opertation stopped .

2040

FROM FRICTION TO FICTION

Y Figure /63 Potential Future Problem of the Re-Industrialization of Kirkenes / Holler

by

——— Krafllinger
~———  Bruddkant

210212018 |

1:25000 "

oo

AVSLUTTNINGSPLAN

A Figure/64 7.21 End of life situation Sydvaranger mine (2040),
5 new mountains reaching 100-140 meters above the current surface
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DYNAMIC PORT-CITY SCAPES FROM FRICTION TO FICTION

URBAN PORT
MAIN GOALS AND CONCEPT

Y Figure /65 Design Fiction Urban Port / Holler

i Main Goals and Concept

\ 1. Floating Cruise Ship- and Mobility Port

B as urban connector between global and
local residents of Kirkenes

2. Re-naturing/cleaning of Langfjorden

3. Flexible and adpative floating urban
extension to encounter uncertainty of
future growth or shrinkage

4. Redevelopment of the waterfront to
Makers District for alternative and circular

businesses

Floating Cruise Ship Port
5. Reuse and repurposing of existing

infrastructures

Floating Urban Expansion

Makers District/Repurposed
Industrial Waterfront

Synergistic Players

Mining Tailing Farming and
Renatured Urban Beach

Mining tailings in Langfjorden can be

re-mined and used for the production

of buiding material for the new urban
development and create jobs beyond

the actual mining activity and to create
renatured Langfjorden

Re-use of ship-scrap or mining scrap to
pre-build modular floating structures in
reused KIMEK drydock




URBAN PORT
FICTION-SYNERGIES

Y Figure/66 Synergistic Adaptive Urban Port - Design Fiction / Héller

DYNAMIC PORT-CITY SCAPES

A Figure /67 Technical Shema of the reuse of
mining tailings for building materials / Holler

FROM FRICTION TO FICTION

Recycling Dry Dock and
Selfadapting Makers-Crane
Synergistic Abstraction with its two different sub-areas

1. Re-used Drydock for upcycled, modular
and prefabricated floating structures

2. Adaptive, self-constructing Makers-District Crane

Iron Ore-Tailings Re-mining and Urban Waterfron
Re-naturation
Synergistic Abstraction its two different sub-areas

1. Re-natured and re-cycled tailing-dumping,
Urban Beach

2. New Re-mining center for job creation
and further circular concepts
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URBAN PORT
SYNERGISTI LOOP
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Freshwater for Human Use
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Energy (Indirect)

REGULATING

Air Quality

Biological Control

Carbon Storage

Climate Regulation

Erosion Regulation

Waterflow Regulation

Water Purification & Waste Treatment
Flood Prevention

CULTURAL

Aesthetics

Cultural Identity

Knowledge System and Education
Recreation

Tourism

Spiritual & Religious

SUPPORT + HABITAT BENEFITS
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Primary Productivity

Soil Regeneration
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Y Figure /68 Current/Planned Port-City State / Héller

Indigenous Society
Saami

Tourists

FUNCTIONS THROUGH INFRASTRUCTURE

FROM FRICTION TO FICTION

STAKEHOLDER

STATE /NEEDS

® Port-Activity
(Cargo, Bulk, Transshipment)

® Profit
® Income/Jobs
® Adaptation to climate change

—-|- — = — » Circularity
—|- — — — » Sustainable Mobility

® Investing in Human Capital,
Education, Research

—|- — — =« Culture and Identity
—|~ — — — -« Food Security

® Port-City Scapes, Housing,
Living, Recreation + Toursim

@ Healthy Living Conditions
® Biodiversity + Natural Capital

6
e

Sydvaranger Mining Processing Area C
- Iron Ore Processing Center / Break-/Drybulk Quay / Company Yard
- Mining Tailing Dumpsite and Pipeline Infrastrucutre / Mining-Railway

KIMEK Shipwarft L4

- Drydock + Drydock Mechanism / Storage Yard / Container-/Heavy-load Crane

Hurtigruten/Tourism Quay °
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URBAN PORT 2040
SYNERGISTIC LOOP
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Y Figure /69 Synergistic-Loop 2040 Urban Port / Holler
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Biochemical Resources & Medicine
Food

Freshwater for Human Use

~~~~~~~~~~

Raw Material (Skin, Fur, Bones, Biomass)
Energy (Indirect)

REGULATING

Air Quality

Biological Control
Carbon Storage
Climate Regulation
Erosion Regulation
Waterflow Regulation
Water Purification & Waste Treatment
Flood Prevention
CULTURAL
Aesthetics

Cultural Identity

20
FUNCTIONS THROUGH INFRASTRUCTURE

Sydvaranger Mining Processing Area
- Iron Ore Processing Center / Break-/Drybulk Quay / Company Yard

KIMEK Shipwarft

Hurtigruten/Tourism Quay - — — - —— -~

| NEW IMPLEMENTATIONS

Synergistic Adaptive Ecosystem Implementations 2040
1st Stage Urban Floating Port
- Cruise Ship Quay moved to Floating Urban Port ® — — = — — — —

- Mining Tailing Dumpsite and Pipeline Infrastrucutre / Mining-Railway e

- Drydock + Drydock Mechanism / Storage Yard / Container-/Heavy-load Crane e - -

STATE /NEEDS

+ Port-Activity

(Cargo, Bulk, Transshipment)
- Profit
+ Income/Jobs

1 |- — — — - Adaptation to climate change

® Circularity
+ Sustainable Mobility

® Investing in Human Capital,
Education, Research

® Culture and Identity

+ Food Security

® Port-City Scapes, Housing,
Living, Recreation + Toursim

® Healthy Living Conditions

® Biodiversity + Natural Capital

é

é

Knowledge System and Education - Underwater Mobility Infrastructure (Road) L

- Urban Implementations, e.g. Recreation, Event Halls, Water Taxi e

Recreation
KIMEK Shipwarft Waterfront Redevelopent

Tourism
Spiritual & Religious

- Shipping Repair and Service moved to Floating Logistic Port e — - — — — — — =

r 4

)
X

5

4

T

o - Temporary Reuse of KIMEK Building, e.g. Cultural Events, Art, etc. o — — — — — — ®
SUPPORT v HABITAT BENEFITS @ ) - Start Bioremediation of Shipyard ~ & — — = = - - - - — — - - - - - - — — _‘:’=
Food Web Maintanance i - Reuse of Crane into 1st Stage of new Adaptable Mixed Use Makers District & — < @ :
Gen(?rlc Resource Pool . Sydvaranger Mining Processing Center :
thrlent Cycle o o - Iron Ore Processing Restarts until 2040 |
Primary Productivity - Flexible Structures and Extensions for later Makers and Business Area (e.g. Future Urban Railway Station) & 4 @
Soil Regeneration L - New Mining Tailings Re-use Center for Building Materials & — — = = — — — — — — — — — — — — — — — 4 e

- st Step of Re-mining tailed Mining Waste in Langfjorden + Accessibility and Recreational Implementations *
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DYNAMIC PORT-CITY SCAPES FROM FRICTIONTO FICTION

URBAN PORT 2060/2080
SYNERGISTIC LOOP

Y Figure/70 Synergistic-Loop 2060 and 2080 Urban Port / Héller
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DYNAMIC PORT-CITY

URBAN PORT 2040
DESIGN STEPS- MINING PROCESSING CENTER

Re-mining and tailing processing center for
circular building materials

Restarted mining activities until 2040

Modular, flexible structure for new retail-/ industrial area

» Re-development
of drybulk quay

%]
c
S
2
©
B
c
(]
£
Q
o
£
©
c
o
pre)
©
(]
o
|9)
[0}
oc
©
c
©
>
h—
3
‘n
wv
(]
v
v
<C
+

Iron Ore Processing Restarts until 2040
Flexible Structures and Extensions for
later Makers and Business Area

(e.g. Future Urban Railway Station)

for Building Materials
in Langfjorden

SCAPES

First phase of the re-mining
and renaturing process

FROM FRICTION TO FICTION

Y Figure/71 Design Steps Sydvaranger Mining Processing Center / Héller

o e,

=t

Q 1st Step of Re-mining tailed Mining Waste

Q New Mining Tailings Re-use Center

Q Sydvaranger Mining Processing Center

[
2020 2040
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o g : o T
. s g =
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URBAN PORT 2060
DESIGN STEPS - MINING PROCESSING CENTER

DYNAMIC PORT-CITY SCAPES FROM FRICTION TO FICTION

Y Figure /72 Design Steps Sydvaranger Mining Processing Center / Holler

Mining Tailings Re-use Center
for Building Materials adapts to changed
Waste in Langfjorden

+ Accessibility and Recreational
Implementations

economy

Sydvaranger Mining Processing Center
@ - 2nd Step of Re-mining tailed Mining

Q - Iron Ore Processing Stops, but New

©
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* Closure and re-use of mining processing center after 2040

—= 2nd Stage of the new retail-/industrial area development

Further remining of the
next stage of Langfjorden

Expansion of New Makers District

A\ 4
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DYNAMIC PORT-CITY SCAPES PRBLEM FIELD

URBAN PORT 2060
FICTION

Vv Figure/73 lllustration of the Re-Mining Process along Langfjorden / Héller
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FROM FRICTION TO FICTION

Y Figure /74 Design Steps Urban Waterfront 2040 / Holler

DYNAMIC PORT-CITY SCAPES

Reuse of the loading crane to first stage of
adaptive, self-constructing makers-district
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Start bioremediation of area
Experimental Arctic Arboretum

URBAN PORT 2040

Temporary re-use of the KIMEK drydock, *—
e.g. cultural exhibitions, arts, exhibition of
proposed implementations by inhabitants
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DYNAMIC PORT-CITY SCAPES FROM FRICTION TO FICTION

URBAN PORT 2060
DESIGN STEPS

Y Figure/75 Design Steps Urban Waterfront 2060 / Héller

— Drydock becomes production area for
pre-fabricated modular floating structures,
recycled from ship-and mining scrap

* 2nd and final stage adaptive,
self-building makers district

1st stage of floating,
adaptive urban expansion
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DYNAMIC PORT-CITY SCAPES FROM FRICTION TO FICTION

URBAN PORT 2080
DESIGN STEPS

Y Figure/77 Implementation of the Cable Car from the Airport to the New Floating Urban Port / Héller

____________________________________________ - I e e e e e
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i
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Y Figure /78 Design Steps Urban Waterfront 2080 / Héller

A Figure/76 lllustration of the transformation of the
loading crane into a self-adapting-Makers District / Holler

Implementation of Cable Car to connect

Synergistic Adaptive Ecosystem
Cruise Ship Terminal and Airport

Implementations 2080
Expansion made in Drydock

®
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DYNAMIC PORT-CITY SCAPES

WETLAND PORT
CURRENT PORT-CITY

. Port Base, Cruise Ship Port, Fishing Port
and Industrial Area

. Large parts of un-accessible port-/industrial areas

« Cruise ship Terminal 15 min/1,5km away from urban center

. Comparison between historic maps and current aerial
pictures shows that area was reclaimed

1
12
©
o
5]
16
7

< Photo /87 Cargoship landing at Port of Kirkenes

< Photo /88 Construction of the deep-sea quay in Kirkenes

FROM FRICTION TO FICTION

Y Figure /80 Spatial model of the eastside
of the waterfront / Héller

Deep-sea quay for logistic purposes

Quay for fishing boats and
fishing related services

Crusie ship quay
(around 1,5 km away from city center)

Maritime logistics quay
Kirkenes Terminal, fish storage
Reclaimed industrial/retail area

Soldata Bukta,

quay for private sailing boats
82



DYNAMIC PORT-CITY SCAPES FROM FRICTION TO FICTION
WETLAND PORT
ECOSYSTEM

Y Map /57 Birds Kirkenes /Lukas Héller

¥ Photos /80.95 Prestgya peninsula and intertidal flat important birding area,
Lesser White-fronted with rich birch forest, herbal floor vegetation as well as important
foraging grounds for birds to find fish, mussels, urchins and crabs.

A total of 120 different species, most of them migrating but also

Black-legged some nesting during the winter have been found along the area
Kittiwake of Prestaya, Kirkenes

Ruff

Razorbill

Steller’s Eider

Bean Goose

» Photo/ 96
Black-headed Gull Historic map S¢r-Varanger, 1938

» Photo/97
One of the most polluted areas along
the waterfront in Kirkenes




DYNAMIC PORT-CITY SCAPES FROM FRICTION TO FICTION

WETLAND PORT
MAIN GOALS AND CONCEPT

Y Figure/81 Design Fiction Wetland Port / Héller

i}' Main Goals and Concept

[
I,_

A Integration of local food production and
R the re-use of waste-water and solid waste
from shipping activities and urban
activities

Renaturing of reclaimed industrial area
into intertidal wetland to accomodate
birding, aquaculture, living, recreation
and water-purification

Floating Fishing Port Development of local foodhub and local
FOOd'H“b. . food production to encounter regional/
Wetland Living global fisheing industries

Wetland Water-Treatment
Local Aquaculture
Intertidal Birding Area

Floating fishingport with storage,
freezing and supply activities

Synergistic Players

Renatured wetland used to clean
waste-water from shipping-, urban
activities by algae- and fishing aqua-
culture within a circular loop to develop
a fair, local and unique food-products.




DYNAMIC PORT-CITY SCAPES FROM FRICTION TO FICTION

WETLAND PORT
FICTION-SYNERGIES

Y Figure/82 Synergistic Adaptive Wetland Port - Design Fiction / Héller

il
|
||
I

Renatured Productive Wetland
and Waste-Water Processing Cycle
Synergistic Abstraction with its three different sub-areas

S
PR

\ < 1. Floating Fishing Port and Processing Center

2. Urban Aquaculture

3. Wetland Cleaning - Living Machine

Urban Food-Hub as Local-Global Connector
Synergistic Abstraction with its two different sub-areas

1. Arctic Food-Hub
2. Wetland Living

._ _
o S

A Figure /83 Technical Shema of the
new Wetland Port / Héller

e m————



DYNAMIC PORT-CITY SCAPES FROM FRICTION TO FICTION

WETLAND PORT
SYNERGISTIC LOOP

Y Figure /84 Current Port-City State / Holler
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WETLAND PORT 2040
SYNERGISTIC LOOP
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DYNAMIC PORT-CITY SCAPES FROM FRICTIONTO FICTION

Y Figure /85 Synergistic-Loop 2040 Wetland Port / Holler
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DYNAMIC PORT-CITY SCAPES

WETLAND PORT 2060/2080

SYNERGISTIC LOOP

STATE / Z
NEEDS B
) Q
o = %
T s z
o Ca
) o) o
o Z
o) ©
<
O,
s ¢ &
.@I @9
‘bv 0 N
Z -~
* \{ D

Fish

s 5 8 ¢
= = ¢ N
§ Q
; @a 5 & ¢ &
= cE 4
S
’.\I 15
N v
£
. o
E
S
.
o0 ' PORT-CITY
SCAPE
as Synergsitic
Adaptive Eosystem
ECOSYSTEM
FUNCTIONS

PROVISIONING

Biochemical Resources & Medicine

Food

Freshwater for Human Use

Raw Material (Skin, Fur, Bones, Biomass)
Energy (Indirect)

REGULATING

Air Quality

Biological Control

Carbon Storage

Climate Regulation

Erosion Regulation

Waterflow regulation

Water Purification & Waste Treatment
Flood Prevention

CULTURAL

Aesthetics

Cultural Identity

Knowledge System and Education
Recreation

Tourism 5
Spiritual & Religious
SUPPORT + HABITAT BENEFITS @
Food web maintanance
Generic resource pool
Nutrient cycle

primary productivity
soil regeneration

e Port employees
e Owners of port
e Port-agency

-

- o o=

FROM FRICTIONTO FICTION

Y Figure /86 Synergistic-Loop 2060 and 2080 Wetland Port / Héller

A AN

G

A
1

] g
n % @ E
0 o 8 5 O STAKEHOLDER
9] 2 a 7] "
- = (o) = )
a2] [ > = c <
£ 2 < = u Y Y
N M oo o T) fet o
- - g < 3
) T Q'c @ o «n o) v
c - =8 T T ] = u = >
v c on ‘S o B = c © -
E 2 VU3, o 22 G o o o L 2
E E WEBLO> 22y g, =7 ¥
=5 = = > =S n 9
s2% © Sgfof 282259 Ed 285 9
$58¢? BEL2o50 59338545 .83 828 3
£ g0 A’ =C 3 YU 595 0O 5o O o=
NMNETST =g 275 Qo ¢ 222 v 8w, €
vz s Q2632 . 5LEE22EC22 wesSH @
= ®© g S x I £ o © c c =R o .2 o
Sc2%8 FEros £5238855583535 35
afzY95 220Gz ORYIZLLa LSS GEER £38
« © 0 © e o o ® 6 o o o 0o o o e o o [ ]
N N bV NN
1
STATE /NEEDS
,,,,, — It — — I e Port-Activity
B | I (Cargo, Bulk, Transshipment)
- -+ - -1t e Profit &
L — — I e Income/Jobs 'S
- — -t * Adaptation to climate change ¢,
==l e Circularity &
|l — _ [l + Sustainable Mobility
L~ I |- k==l e Investingin Human Capital,
I Education, Research
——> [> e Culture and Identity K
—=== = e Food Security =
,,,,,,, - — — I — —=> @ Port-City Scapes, Housing,  ¢<l¢.
777777777 ===l b= = Living, Recreation + Toursim
,,,,,,,, R — === e Healthy Living Conditions &L
,,,,,,,,,,,,,,,,,,,,,,,, e Biodiversity + Natural Capital &
NEW IMPLEMENTATIONS
2nd Phase of Renatured Intertidal Wetland 2060 & >
2nd Phase of Foodhub @ :
2nd Phase of Wetland-Living e e >4
1st Phase of Aquaculture collective/local e — B >
1st Phase of Constructed-Wetland-Cleaning o T S 3

relocating industry/retail into Makers-District

3rd Phase of Renatured Intertidal Wetland 2080
Last Phase of Wetland-Living
Last Phase of Aquaculture local/regional :
Last Phase of Constructed-Wetland-Cleaning @---------..o.cooocl



WETLAND PORT
FICTION

-> Geopolymerization
-> Bricks for Construction

Utilization of mine tailings)
to produce geopolymer
masonry blocks is a novel
way to meet the emerging
needs.

Advantages of geopolymer over OPC (Cement)
+ Abundant raw materials resources
- Energy saving and environment protection
+ Good volume stability
Reasonable strength gain in short time
+ Ultra-excellent durability
- High fire resistance and low thermal conductivity
+ Ability to immobilize toxic and hazardous wastes
« Superior resistance to chemical attack

DYNAMIC PORT-CITY SCAPES FROM FRICTION TO FICTION
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The properties and durability of mine tailings-based
geopolymeric masonry blocks

The major goal is to develop an environmentally friendly
and cost effective method for recycling and utilizing
mine tailings as construction materials:

Geopolymerization is a relatively new technology that
transforms aluminosilicate materials into useful products
called geopolymers

Bricks

Concrete for pavement

Concrete for structures, e.g. bridges
Highway base material

Highway embankment material

VY Figure/87 Section wetland living and the reuse of mining waste as building material / Holler
— |- ¥
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DYNAMIC PORT-CITY SCAPES FROM FRICTION TO FICTION

WETLAND PORT 2040
DESIGN STEPS

Y Figure /88 Wetland Port Design Steps 2040 / Holler

Building on piles and stilts

o Network of mobility, water and
. energy infrastructure as combined
' Reawe"8 implementation above ground B Ee  e

S -
™ i Reuse of the former quays as foundations
* ‘ _ for new implementations within
- the new wetland

Area of wetland renaturation

1st renaturation process of the
intertidal wetland and additional
wetland living

* 1st Phase of the Arctic Food Hub
as buffer between regional/global
fishery and future local aquaculture

implementations, wetland observation

|~ 1stPhase of Wetland-Living

-~ -reuse of quays

processing and recycling

- for coastal-/deepsea fishery, storage cooling,
1st Phase of Foodhub

- with local/regional Foodmarket, touristic
floating urban port

- 1st Phase of Renatured Intertidal Wetland 2040

| Floating Fishhub
—+ -relocating cruiseship port into

A\ 4

I 1 1
2020 2040 2060



WETLAND PORT 2060
DESIGN STEPS

Wetland Water-
Managment Station

Flexible and
multifunctional
aquaculture

2nd Phase of Renatured

Intertidal Wetland 2060
2nd Phase of Foodhub

2nd Phase of Wetland-Living
1st Phase of Aquaculture

- collective/local

1st Phase of Constructed-

Wetland-Cleaning

DYNAMIC PORT-CITY SCAPES FROM FRICTION TO FICTION

Y Figure /89 Wetland Port Design Steps 2060 / Héller

* 1st phase of the local aquaculture
integrated into the intertidal flat
of the area

» 1st phase of the wetland
cleaning machine for waste
and grey water purification
of city and port

- relocating industry/retail into
Makers-District

A\ 4
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DYNAMIC PORT-CITY SCAPES FROM FRICTION TO FICTION

WETLAND PORT 2080
DESIGN STEPS i

Y Figure /90 Wetland Port Design Steps / Holler

Extendable, flexible and
adaptable wetland living
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DYNAMIC PORT-CITY SCAPES FROM FRICTION TO FICTION

WETLAND PORT 2080
FICTION

Y Figure/91 Impression of the intertidal wetland and the connection between living and aquaculture /Hdller
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CONCLUSION

DYNAMIC PORT-CITY SCAPES

Y Photo/ 98 Impression Kirkenes / Holler

The idea of rethinking Port-City Scapes as liminal spaces in-between
paradox and synergy, holds the answer in its name.

Port-City Scapes will always pend in-between a state of contradiction
and a state of collaborative synergy.

Instead of imprinting a “new” generic port-city culture, e.g. through
waterfront redevelopment of obsolete port-milieus, on top of Kirkenes,
which is most often only reconnecting the city with its maritime
environment, the aim of the project was to emerge real synergistic
interaction between the already existing cultural, mental, infra-
structural and built assets with the new port-development.

Even though the outcomes might be fictional and sometimes a “pie
in the sky’, the design of the three new Port-City Scapes in Kirkenes
show, how a creative and imaginative spatial-design approach
has the ability and power to communicate the needs but also
possibilities for a renewed governance and cooperation between
the port and city institutions and their stakeholders.

It was not the highest goal to propose realistic and ready-to-build
concepts, but to rather start a negotiation- and rethinking-process
about an alternative vision for the future port-city, where the spatial,
technological implementations and institutional configurations
allow for a constant reinvention of the Port-City Scapes and for an
ongoing emergence of new, potential synergistic relationships
within the Paradoxsynergy-Continuum.
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» Szenarien sind Zukunftsbilder, die unter
Beachtung zentraler Variablen alternative
Entwicklungspfade hypothetisch (nicht
prognostisch!) beschreiben, um Zukunfts-
moglichkeiten zu identifizieren ...

BOCK UND LIBBE, 2005, P. 85

» Thank You. «



PHOTOS

Photo /01 The Northern Sea Route / Photo source: Nikkei Asian Review
(© Universal Images Group/Getty Images)

Photo/02 Glaciers in the Arctic are shrinking by as much as 300m
a year, a Scottish-based research team has found. /retrieved from
https://www.bbc.com/news/uk-scotland-49678903

Photo /02 Impression Kirkenes / Holler

Photo /03 Norterminal Floating Oil/Gas Storage / retrieved from
http://www.patchworkbarents.org/node/169

Photo /04 Traditional Reindeer Herding / https://www.regjeringen.
no/en/topics/food-fisheries-and-agriculture/reindeer-husbandry/rein-
deer-husbandry-indigenous-peopl-rights/id2339777/

Photo /05 China has big Arctic ambitions / Photo: Atle Staalesen /
Source: The Barents Observer, retrieved from https://thebarentsobserver.
com/en/node/5478

Photo /06 Hammerfest LNG can produce 4.3 million tons per
annum of LNG sourced from the ‘Snow White’ field in the Barents
Sea. /retrieved from https.//www.arctictoday.com/file-photo-a-giant-
flame-erupts-out-of-a-flare-tower-at-the-snoehvit-liquefied-natural-gas-
Ing-complex-in-the-town-of-hammerfest-in-northern-norway/

Photo /07-11 Port developments planned / Sources: Statens vegvesen
(2015), Ser-Varanger Kummune (2013, 2019) Norterminal (2018)

Photo/ 12 Lichen / Holler
Photo/ 13 Reminder for the need for resilience in Kirkenes / Héller
Photo / 14 Polarlights near Kirkenes / Holler

Photo/ 15 Nuclear icebreaker Arktika (LK-60Ya-class lead ship)
under construction in St. Petersburg / retrieved from https.//www.
reddit.com/r/WarshipPorn/comments/81s7do/nuclear_icebreaker_arkti-
ka_lk60yaclass_lead_ship/

Photo / 16 Gazprom will work with Russian Railways on the con-

struction of a railroad running to the new Arctic port of Sabetta

[ retrieved from https://www.rt.com/business/442533-gazprom-rus-
sian-railways-arctic/

Photo/ 17 China has big Arctic ambitions / Photo: Atle Staalesen /
Source: The Barents Observer, retrieved from https://thebarentsobserver.
com/en/node/5478

Photo / 18 Touristship / Holler

Photo /19 Landscape near Kirkenes / Holler

Photo /20 Kirkenes, Northnorway / Holler

Photo/21 First Settlements, Kirkenes 1898 / retrieved from
https://digitaltmuseum.no/021015804635/kirkenes-1898-til-hoyre-han-

delsmann-hans-petter-figenschous-handelssted

Photo /22 Bird’s Eye View Kirkenes Pre-WWII /
Grensland Museum Kirkenes

Photo /23 Mining Workers Loosing Jobs /
Grensland Museum Kirkenes

Photo / 24 Welcome to Kirkenes / retrieved from https://www.lifeinnor-
way.net/hurtigruten-day-7/

Photo /25 Iron miners set for a restart in Kirkenes / Source: The
Barents Observer, retrieved from https://thebarentsobserver.com/en/in-
dustry-and-energy/2019/03/iron-miners-set-restartkirkenes

Photo /26 China has big Arctic ambitions / Photo: Atle Staalesen /
Source: The Barents Observer, retrieved from https://thebarentsobserver.
com/en/node/5478

Photo /27 Abolished Mining Infrastructure in Kirkenes /
Grensland Museum Kirkenes

Photo /28 Cree leaders join anti-railway demonstrations in
Finland / Source: APTN National News, retrieved from https://aptnnews.
€a/2018/09/06/cree-leaders-join-anti-railway-demonstrations-in-finland/

Photo /29 Sami reindeer heerding with snowmobil / retrieved from
https://www.swedishlapland.com/stories/visut-a-story-of-the-reindeer/

Photo /30 Port Kirkenes / Holler
Photo /31 Touristship / Holler
Photo /32 Husky / Héller

Photos / 33-50 Impressions:

Sami Lavvu / retrieved from https://www.facebook.com/Scandinavian-
HeritageSocietyposts/1531497026946942

Stones with lichen / retrieved from https://www.nasjonaleturistveger.
no/de/routen/varanger

Kimek, Kirkenes / Héller

Polarlight / Héller

Arctic Fox / retrieved from https://www.wallpaper-vortex.com/wallpa-
per-41047_fox_polar_fox.html#.XsO9Zi2BpBw

Kirkenes / Héller

Hyperloop / retrieved from https.//www.gq-magazin.de/auto-technik/
article/die-deutsche-bahn-macht-bei-hyperloop-mit

Black-legged Kittiwake / retrieved from https://commons.wikimedia.
org/wiki/File:Black-legged_Kittiwake_(Rissa_tridactyla).jpg
Aquaculture / retrieved from https.//www.intrafish.com/prices/farmed-
salmon-cod-drive-norwegian-export-sales-up-9-/2-1-665793

Sami / retrieved from https://www.tourradar.com/t/171022

Mining Sydvaranger / retrieved from https.//barentsobserver.com/en/
media/galleries/liberal-party-visits-sydvaranger-mine

Norterminal Floating Oil/Gas Storage / retrieved from http://www.
patchworkbarents.org/node/169

Touristship / Holler

Husky / Holler

Wetland / retrieved from https://www.flickr.com/photos/118311188@
NO3/

Kirkenes / retrieved from https://media-exp1.licdn.com/
dms/image/C561BAQEGfzj2ebD8dQ/company-back-
ground_10000/07e=2159024400&v=beta&t=smHQ3pJ9ER-
AG_4K035GFVCvU_TKPXUrHgFcrégrt-w

Reindeer / Holler

Port Kirkenes / Holler

Photo/51 Image of a Goathe or earth house / https://www.laits.
utexas.edu/Sdmi/dieda/anthro/architecture.htm

Photo /52 TANGE’S 1960 TOKYO BAY PLAN. Tange attempted to
impose a new physical cross-bay order on Tokyo which would
accommodate the city’s continued expansion and internal rege-
neration. / http://www.noel-murphy.com/rotch/2016/03/11/tokyo-bay-
and-the-economics-of-floating-cities/

Photo /53 Aerial view on Tommerneset Peninsula / Sources: Nemk-
ova & Fyta, 2016, p. 137, retrieved from https.//issuu.com/aalandscapeur-
banism/docs/shifting_Arctic_boundaries_opt

Photo / 54 Transportation of goods, and distinguished persons,
occurred with reindeer and sleds in winter. (Photo: Tromsg Univer-
sity Museum) / https://sciencenorway.no/cultural-history-history-Sdmi/
why-did-some-of-the-indigenous-Sdmi-people-revolt-in-1852-two-of-the-
rebels-tell-their-stories-in-a-new-book/1629700
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» Photo/55 A Samifamily in Norway around 1900 / retrieved from https://
www.swedishlapland.com/stories/visut-a-story-of-the-reindeer/

» Photo/56 Sami reindeer herding with helicopter / retrieved from htt-
ps://psmag.com/news/save-the-reindeer-save-the-arctic

» Photo/57 Reindeer killed by railway between Helgeland
region, Northern Norway / retrieved from https.//www.theweek.
co.uk/89996/106-reindeer-killed-in-norway-railway-bloodbaths

» Photo/58 Reindeer / retrieved https://www.independent.co.uk/news/
world/europe/chernobyl-radioactive-reindeer-norway-a6903571.html|

» Photo/59 Lichen / retrieved from https://www.treehugger.com/the-unex-
pectedly-weird-and-beautiful-world-of-lichens-4863470

» Photo/60 Kola Mining Company’s nickel melter in Nikel on the Kola
Peninsula / Photo: Trude Pettersen, retrieved from: https.//barentsobser-
ver.com/en/nature/2015/04/murmansk-official-norway-polluting-mur-
mansk-24-04

» Photo/61 Ecologist Ashild Onvik Pedersen examines a reindeer
cadaver Svalbard, where more than 200 have been found dead (
Norwegian Polar Institute) / retrieved from https.//www.independent.
co.uk/environment/reindeer-arctic-climate-change-die-starvation-nor-
way-a9026071.html

» Photo/62 The timing of the spring hatching is critical for moth larvae
populations in the north. Pictured here are autumnal moth larvae,
which survive the winter as eggs deposited in birch trees. Extreme
larval outbreaks can occur when hatching coincides with bud burst.
Credit: Moritz Klinghardt / retrieved from https://www.coat.no/en/Home/
News-article/Articleld/4385/Salvage-logging-of-mountain-birch-after-geo-
metrid-outbreaks-ecological-context-determines-management-outcomes

» Photo/63 Mountain birch trees that have been killed by a moth
outbreak in Eastern Finnmark, northern Norway,Photo: Jacob Iglhaut
[ retrieved from https://www.coat.no/en/Home/News-article/Articleld/4385/
Salvage-logging-of-mountain-birch-after-geometrid-outbreaks-ecologi-
cal-context-determines-management-outcomes

» Photo/64 Sydvaranger Mining AS implements electricity in Kirkenes /
retrieved from http://www.pasvikelva.no/en/vannkraft

» Photo/65 Melkfoss Hydro Dam today / retrieved from http://www.pasvi-
kelva.no/en/vannkraft

» Photos/66-72 Pasvik Hydropower Dams / Google Earth, adapted by
Héller

» Photo/73 Langfjorden, filled up with tailings from the iron-ore
processing plant / Photo: Thomas Nilsen, retireved from https://thebarent-
sobserver.com/en/ecology/2016/10/norway-votes-against-ban-dumping-
mining-waste-sea

» Photo/74 Prominent hotspot in Kirkenes for taking
pictures of he Fjord / Holler

» Photo/75 Same hotspot a few meters away from the waterfront /
google streetview

» Photo/76 Proposed, but never realized design of a new
Barents House / Holler

» Photo/77 Barents House in Kirkenes / google streetview
» Photo/78 View on the beautiful Northern Lights from a rare dark spot

aling the waterfront / https.//barentsobserver.com/en/sections/articles/
norwegian-investor-ready-build-barents-house
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