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a. THE TRANSPOLAR DRIFT AND THE FUTURE TRANSPOLAR ROUTE. Sea ice extent (per 23/03/23) superimposed with a decades marine traffic intensity and the Transpolar Drift. Neither land, nor water, the sea ice emerges as a
dynamic, tentacular positive figure, clearly encroached on by the increasing marine traffic. b. Composite diagram exploring the multitudes of environmental changes currently happening in the Arctic Ocean, and how the planning proposal for
a more-than-human TSS can address them. c. SEA ICE AS AN ECOLOGICAL FACILITATOR; CURRENT AS INFRASTRUCTURE. Section cut along the central area of the Transpolar Drift (TPD) as a critical piece of infrastructure; a

Mt’ment and nutrient distributor. d. Close up. e. SEA ICE RELATED CONDITIONS NOW AND IN THE FUTURE.




SITE PLAN ANNO 2050

t.-h MODEL EXPERIMENTATION: FIELD OF NEGOTIATIONS. Spec-
ulating in future Arctic territorial conditions through material movements. (sand, oil,
baking soda, and vinegar on a light table) ‘ gir

[. BATHYMETRIC AND GEOLOGIC CONTEXT (SECTION)

j. Fram Strait anno 2023: April sea ice extent) and current marine traffic intenstity i M

k. Fram Strait anno 2100: A completley ice free scenario, SPECULATIVE
MARINE TRAFFIC INTENSTITY.

The Transpolar Diift Sea ice Export
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FIG 16, CURRENT CONDITIONS.

O EDGE [ POLYMYA I ELTWATER POND |
RIDGE | LEAD COMMARTIES

‘SEAICE COMMUNITY

m. CURRENT CONDITIONq
Perspective section depicting the
current spring sea ice extent of the
Fram Strait, with yet little annual
marine traffic, but a high export of
drifting sea ice.

n. DYSTOPIAN SPECULA-
TION. Perspective section explor-
ing a potential future for the Fram
Strait if no adequate marine spatial
planning is regulating the increas-
ing marine traffic as a consequence
of future sea ice loss.

o. IMPLEMENTATION OF
PLANNING STRATEGY. Per-
spective section exploring the Fram
Strait with the proposed planning
strategy in place. By taking each
passing actor, human as non-hu-
man, into account as a “drift pas-
senger” the dominating hierarchy
of marine spatial planning and
TSS’s is turned around. Thinking of
the actors through their movements
and velocities (SEE drawing key)
has been a tool to further de-cat-
egorise the affected stakeholders.
A.01-03, B.01,C.01 signifies the de-
sign strategy intervention in place.



Current

Future

i. Water cascades across opening in the pond, further eroding the opening over time; ii. Existing drainage ditch is further excavated to accommodate surface melt and pond drainage; iii. Designed steel wall behind day building slows down the decay of plateau 1; iv. Wooden tables re-purposed as display for UNIS, when no
longer functioning the tops are removed, leaving the oak posts to decay in place; v. Steel wall at entrance guides visitors to the coal conveyor structure while also reduces erosion and meltwater from damaging the Svea Silos below; vi. Svea Silos remain in place until destabilized, they are then moved to Longyearbyen
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Mine #7 and Kjell Henrickson Observatory
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Alongside the mining and glacial infrastructure, research facilities from the

Mine #7 is located to the East of Longyearbyen, accessible via a paved road which follows along the network of mines and mining infrastructure which litters the valley (top). It is the longest
University Centre of Svalbard, maintain a presence on the site (top).

running mine in operation and is expected to close in 2028. This coincides with climate change events drastically impacting the cryogenic and cultural landscape of this community.

While visiting the site, a series of
collages depicting the spatial impli-
cations of the mining and cryogenic
infrastructure were created (left).
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Mine #7 is located directly below the Foxfonna
glacier which has resulted in severe flooding events
above and below ground, influencing the landscapes
formation. To understand these processes, a lexicon
of cryogenic conditions (left) was created along-
side a series of model experiments which worked

to develop the design in ways which reveal these
processes (top).
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Processes

Collapse

Water Channels

accommodate the storage, and display of geological samples by UNIS (sec-
tion; right), an incremental land art intervention which integrates existing
materials into the axis and contours of the site (site plan; left), and a series
of events designed to draw the community to the site to witness and grieve
its melting processes; the gradual draining of the site’s pond and the annual
release of glacial meltwater from the underground chambers (perspectives).

Through these works, visitors may witness the fluidity of Longyearbyen’s
landscape and come to develop a new understanding of this site and rela-
tionship to the cryogenic processes which shape the island.

Perspectives (above; left to right)
04.09.2029; Approaching the site from the road below, water channel releases meltwater across

the cliff side

23.03.2035; Walking up the road to the newly established UNIS facility, steel walls from the inter-
vention create sight lines across the way

02.11.2036; Walking through the underground pathway as meltwater trickles beside before releasing
out the cliff side

04.06.2030; Group gathers as the underground meltwater is dispersed along the coal conveyor path

08.08.2060; Pond has drained, establishing a mossy, marshy, bird habitat

—

Sucession species take over pond habitat
Sediments fill in and plateau destabilizes

Sediments replace walls in directing meltwater

Water channels continue to be activated with increased rainfall and permafrost thaw
Access to UNIS continues to be maintained

Repurposed for UNIS display until sufficient decay; oak posts left in place

Water channels continue to be activated with increased rainfall and permafrost thaw

Disapperance of Foxfonna glacier reduces underground meltwater output

Access to UNIS continues to be maintained

g ek
;ﬂjfg‘;‘; 4.2 % Scan QR code to listen to the designed
ERAE I soundscapes which accompany each

of the perspectives (above).
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In my project, I want to gain an understanding of conflicting landscape practices on the £ 8 g = “
Nordkinn peninsula in Notherm-Norway. The site presents several challenges with regard
to iImportant Sami reindeer grazing pastures, energy development, important cultural
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According to Norwegian law the wind power plant's license has a lifetime of 25-30 vears, this is
because of the wind turbines Imiting lifespan. When the time has passed, the wind power plant
can either be improved or the area can be retumed to its original state.

But how do you repair damage to the cultural landscape?

| use Kjollefijord windfarm as a casestudy to discover ways to interwov
rehabilitation on a cultural and ecological level.

Using long term natural processes as a basis for design. (100 years after the wind turbines are discontinued:
2037-2137)
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Garden Typologies & Different Use

Site #1: Spring and summer grazing for

reindeer

Site #3: Areas with increased moisture

Site: #4 Research projects

Site #7: Other use

g

Site #9: Plants that both reindeer and

people can use.

ants in this garden ha
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Communication of traditional knowledge

One of the most important mitigating measures within the CMP is the communication of traditional knowledge. When and where does the reindeer
move throughout the landscape, and most importantly why? Our best sources to answer these questions are traditional sources such as the work of

@rnulf Vorren and Mikkel Nils Sara. Communicating this knowledge early in the planning process is essential for both planning and designing other
mitigating measures within the CMP.
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Moattgorssa, Gorsa

Dype eller store kiofter/juy.

Kan bade skjerme og sperre for
reinen, Gorsalandskapet befinner
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kuppert kystlandskap til vidde
terreng.
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Quarry as future cabin site

As shown in the CMP, cabin sites are planned in two different areas in Badderdalen. Based on the movement pattern in Mikkel Nils Sara’s text “Praktisk reinbeitebruk”, we see that these planned cabin sites come into direct conflict with the
areas used by the reindeer, especially in early spring, which is a critical period for the survival of the fawns and calves. As a future mitigating measure, | have therefore explored the possibility of an alternative location for cabins. As part of the

progress plan for the quarry located further down the valley, can it be established as future plots for cottage development? With the help of solar studies, water analyses, spatial design and strategies for ecological restoration, | have designed
a proposal for how the quarry can be established as a cabin site in the future.

Site plan

Existing terrain
sun analysis (3. March)

The mass outlet is located on a
south-facing slope along the river.
Due to the cut in the terrain, the

This combined with shielding from
the wind will predict a very late
snowmelt in the area.

outlet has little sun during the day.

70 =0 8

Modified terrain
sun analysis (3. March)

The cuts in the terrain, combined

with filling on the east side of the

mass outlet, significantly open

up more sun in the area. This will

create an earlier snowmelt and form

more varied and better growing
conditions for a larger selection of

budding species.

e

RN NN

Stormwater management

Originally, the walls around the mass outlet
had a very steep slope. This meant that the
storm water quickly poured over the surfaces
of the areas. This makes it difficult for species
to establish themselves. By terracing the
terrain, and creating a gentle slope along the
terraces, the water can be slowed down and
used to a greater extent as a resource for the
establishment of a richer species diversity.

5‘0 A

Photos from ecological fieldtrip

Ecological study

From Hjerkinn, we can start from the
following principles to start planning the
process for establishing biodiversity

1. Fertilization and seeding have a good
effect in the short term, but in a longer
perspective (7-16 years) It has little
effect compared to only tillage. Here
one should make the right decision with
regard to the time perspective of the
project.

2. Removal of top gravel is absolutely
necessary for revegetation. if this is not
done, the establishment of species is
extremely slow.

3. Regular monitoring of the species
establishment is absolutely necessary
to build up knowledge about further
planning.

4. Active use of reference biotypes and
processing of seed banks is absolutely
necessary to form species compositions
that work locally.

Biodiversity process

In addition to planning abiotic conditions such as
water and solar conditions, it is also absolutely
essential to plan well for the establishment of
biotic conditions in order to initiate ecological
processes for the restoration of species diversity.
Inspired by the work and methodologies we were
presented with by Dagmar Hagen from her work
at the Hjerkinn shooting range. Do we see that

it is achievable to restore species diversity, even

in heavily affected areas such as shooting ranges,

construction roads and quarries. However, this

requires that you largely design for processes
rather than finished results.
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When interventions in reindeer herding regions are discussed, we typically refer to .
large-scale projects like wind turbine development, mining or large infrastructure B - A

Varbeite

projects However, in my analysis and project i have chosen to look into a number Sommerbeite
of smaller interventions and interests that restrict the reindeer husbandry practice in Hostbeite P e
Duokta. Hostvinterbeite ;

Vinterbeite " ® e

Seasonal pastures

Duokta is located in Nordland (northern
Norway) and stretches from the Swedish
border in the east to the Norwegian Sea

in the west. What captivated me was the
district’s diverse landscape, which includes
big mountain ranges, deep valleys, and

a coastal strip with numerous islands

and peninsulas. This makes Duokta an
unpredictable and complicated place to for
reindeer herding, which is relected in the
district’s name meaning unavailable.

Blamannsisen

‘This map shows summer pastures.

‘This map shows winter pastures, which are by the coast and in the mountains.

Infrastructure and ‘ ‘ - ' : ‘ : : .
Bottleneck passages

Interventions -

i i:.m::g i The termonolgy “Bottlenecks” are used in reindeer husbandry describing
This map shows some of ::::::“‘" “naturally narrow passages (migrating and herding trails) or man-made
the overall interventions in — Katoet 7 bottlenecks that the reindeer have difficulty passing due to disturbances
Duokta, such as important ® Tandormaostsion = or technical interventions” (Risvoll et al. 2019). This is a current issue in the

highways, railways, buildings,
hydropower plants, and
others, which increase strain
on parts of the herding trails,
which are already naturally
tough. How does the totality

district of Duokta and my entry into the project.

g d@y ”\j The bottleneck of Heggmoen, where herding trails from all
Al e L

of all interventions effect ol T directions meet.
such a fragile practice? I've »
further zoomed in on smaller /ool
locations to better grasp the -
complexities of how herding \\\\\\\\‘\\ = &
trails and pastures are J . S L
affected. . f
My
N\
§

e

_—

Q
N

The bottleneck of Siso. Here, a new transformer station and power line
make the already demanding move to winter pastures in the east even Collage visualizing a bottleneck passage
more challenging.
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The bottleneck of Heggmoen

Heggmoen is situated east of the city of Bode, and is a
valley area between three lakes and steep mountains. It is

a crucial location in the district because its the only place
the reindeer can move between the winter pastures in

the west and the calving grounds in the east. It's where
herding routes from all directions meet, which together with
increasing tourim and interventions makes Heggemoen one
of the biggest bottlenecks in the district. It's not due to one
huge intervention but several “small” ones (shown in the site
map), for instance roads, buildings, power lines, pipes etc.

Power line

Diagram showing Heggmoens location in the district, and how the hydroe-

Diagrams showing how minor interventions can impact the herding trails lectric power station supplies the surrounding citites with electricity.

Contour model showing the herding trails and the location of the in-
terventions (pins), where you can see the steep terrains the reindeers
have to navigate through.

Concept

The project focuses on how the totality of all the
inetrventions that occur in reindeer herding areas can
cumninate in major challenges for the raindeer husbandry
practice. Through the “bottleneck” of Heggmoen
investegated varoius barriers and distrurbances in the
landscape, and how some simple measures may have

a positive effect on the enitre herding route. My design
questions are: How can a landscape architect facilitate
for reindeer herding in a place thats becoming
increasingly difficult to pass? and How can areas that
has become inaccessible areas be made accessible
again?

Rydding av traer ved mast

Diagram showing the areas of interest in the context of herding trails and
important pastures

Conseptual drawing of three interesting situations and design ideas
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Power station Power station Dog walking Power lines Hikers Dam Shooting Woods
- has generated a - built in an area where - scares the reindeer - Have an avoidance - more popular in the - a small road leading - Military shooting - a good climate for
number of interven- there initially was quite  with noise and hunting zone of approximately recent years. up to the dam. range and soft gun scrubs and a lush
tions such as water untouched nature when not on a leash. 50 m. - More people means - Near the dam there field. forest, which makes it
pipes, dams, roads - gerenrates traffic and  Severeal incidents has - Several are located more cars, dogs and is also a 600 m long - more people and loud more difficult to control
and more. people. happened. on the narrowest parts small buildings and fence noises thats impossible  the reindeer herd
of the herding trail other installations. to pass.




Project: Reconnecting the trail

*)—hr
S

St

Eksisterende situasjon () Vegetasjonsbro () ° 2n Eksisterende situasjon (7) 9 m Etablering av beite (") 9 2m
Site 1: reconnecting by an ecological passage The design proposal is to make an ecological passage. | have ex- Site 2: revegetating a night pasture My design suggestion is to remove the fence after restoring and
olored with both geometrical and organic aprroaches, ended up with ) o revegetating the unavailable side. The removal of the releases a large
This barrier is a 160m long, 1.8m wide pipeline that runs up the hillside a design that simulated the non-linear movement of a reindeer.. The This barrier is a 600 meter long fence that runs along Hegmovatnet. area of potential reindeer pasture, which has since grown into forest
and divides a narrow, steep passage towards a pasture in the west. It's passage is defined by terrain changes (shown in section), clearing of The fence keeps people (and animals) away from the drinking water and scrubland due to the lack of disturbance and grazing. This species
blocking parts of the herding trail, making it inaccessible. parts of the forest and revegetation of pasture species. lake, but also separates the an important night pasture, should be established within 3-4 years.

Existing situations

Removing the fence

Collage of the passage with the pasturea in the horizon Sections of the revegetation strategy
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