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ABSTRACT This research project seeks to discov-
er the possible architectural identity 
of Antarctica; a continent where no 
indigenous population had been estab-
lished. With its isolation and extreme 
climate, it is known to have one of 
the most inhospitable environments 
on earth. Antarctica’s untainted and 
untouched nature is a setting that hu-
mans have not been able to conquer; 
with this comes its distinctive qualities. 
It is safe to say that its identity lies 
within its harsh climate and natural 
environment. Much of the built envi-
ronment consists of an assembly of 
huts and sheds that appear visually out 
of context. 

Scientists and support crews must 
spend months confined in research 
stations, which have been designed 
based purely on the functional engi-
neer’s approach. Without the consid-
eration of the occupant’s needs, these 
buildings have resulted in devastating 
effects on physical health and psycho-
logical well-being.

Organisations like the Antarctic Bien-
nale and Ice Lab have invited artists 
and architects to explore a universal 
cultural future in Antarctica. While the 
existing research stations are able to 
respond to the functional challenges 
of the frozen continent, could these 
buildings benefit from following a 
design process driven by Antarctica’s 
natural environment? 

Extensive research into the nature of 
the continent will inform the design, 
alongside precedent studies and cur-
rent theoretical research. The project 
proposes to explore this idea through 
a redesign of New Zealand’s Antarctic 
research station, Scott Base.
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Fig. 2: Map of the world showing what would happen if all the ice 
the polar regions melted. Sea levels will rise by 66 metres.

Fig. 1: Map of the world today
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1.1 BACKGROUND

Isolated in the south, Antarctica is 
the least inhabited continent on 
Earth; untouched and dominated 
by its frozen environment. This 
remarkable and remote continent 
is key to understanding how our 
world works, and our impact upon 
it. 

Since the signing of the Ant-
arctic Treaty in 1961, the frozen 
continent has become a hub for 
scientific research. The Treaty 
represented the operational and 
scientific cooperation between 
nations. 70 permanent research 
stations had been built from 29 
different countries. 

In terms of ‘architecture’, research 
stations are the only buildings and 
structures in Antarctica. Most of 
the research stations look similar, 
from the small wooden huts, that 
the early explorers used, to 

modern steel containers. Human 
presence in Antarctica had been 
identified as ‘permanent’ for more 
than 50 years, yet most research 
stations are still using expedient 
designs. For most of these build-
ings, the design focus was more 
about how to protect the inhabi-
tants from the freezing weather, 
than aesthetic quality. “As long 
as the structures protect those 
inside, there’s no need for it to 
look pretty on the outside!”    This 
type of utilitarian thinking led the 
design for most buildings. Most 
of the buildings in Antarctica are 
designed with minimal provision 
for the occupant’s needs and little 
consideration on their impact 
on the environment. Scott Base, 
established in 1957, is a prime 
example. 

The functional design approach 
has been the mainstay of Antarc-
tic architecture; until recently. 
Organisations like the Antarctic

Biennale have invited designers 
to start thinking about life in the 
isolated continent, focusing on 
sustainability and the psychologi-
cal impact on the occupants. Bien-
nale curator Nadim Samman said 
that “almost without exception, 
Antarctic stations are designed by 
engineers with minimal aesthetic 
regard for living conditions. How 
does their pseudo-architecture cir-
cumscribe man’s relationship with 
the continent? More importantly—
What are the alternatives?”    

Now that attention and im-
portance towards Antarctica is 
increasing, what might this mean 
for a contemporary architecture in 
the polar desert. Other than 

1

   “A Look Into the International Research Stations of 
Antarctica,” Antarctic & Arctic Expedition Cruises | 
Oceanwide Expeditions, last accessed July 13, 2018, 
https://oceanwide-expeditions.com/blog/a-look-in-
to-the-international-research-stations-of-antarctica.
   “Antarctopia: Concept,” The Antarctic Pavilion, last 
modified November 23, 2014, http://www.antarcticpa-
vilion.com/antarctopia-concept.html.
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Fig. 3: Diagram locating research  stations in Antarctica

functionalism, there seems to be 
no clear architectural culture or 
language in Antarctica. 

About 98% of Antarctica is cov-
ered in ice. Only a few number of 
organisms can survive in the harsh 
climate. The land itself has been 
sculpted by its extreme condi-
tions. Can this unique environ-
ment help identify the continent’s 
architectural culture? 

1.2 RESEARCH QUESTIONS

How might Antarctica’s natural 
environment define a possible con-
temporary architectural identity?

1.3 AIMS AND OBJECTIVES

This research project will explore 
a possible culture of architecture 
in Antarctica. Through a proposed 
redesign of the New Zealand

research station, Scott Base, the 
project aims to investigate how 
a building can relate to a setting 
where no architecture or culture 
has been fully established. The 
identity of the frozen continent 
lies within its natural environment 
and extreme climate; therefore, 
nature will set the framework for 
design. Ice and wind have shaped 
Antarctica to what it is today and 
will become design drivers for the 
proposed research station. To be 
able to understand the possible 
architectural language in Antarc-
tica, this project will study the 
natural landforms found in the 
surrounding environment, like 
glaciers, ice caves and ‘sastrugi’.

The aim is to create an aesthet-
ically stimulating and self-suffi-
cient building for the people resid-
ing in Antarctica; while rendering 
nature through architecture. The 
design strategies of research sta-
tions have been able to protect

the people from the freezing 
weather but have neglected the 
needs of the occupants. This proj-
ect will investigate how design 
can substantially improve the 
living conditions of the scientists. 

While aesthetics and improved 
levels of comfort for inhabitants is 
the focus of this project, function-
alism nevertheless remains an im-
portant part of the design process. 
By looking into a design process of 
biomimicry, which is the examina-
tion of nature’s models, processes 
and systems, complex strategies 
in how to survive the inhospitable 
environment may be understood 
and translated into design. 

This project aims to advocate for 
Antarctica and the importance of 
the scientific research being done. 
Scott Base was one of the first re-
search stations to be established 
in Antarctica, and for six decades, 
has been at the forefront of

PHOTO

Fig. 4: McMurdo Station (USA)
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The relationship between humans 
and Antarctica’s natural environ-
ment is challenging, although, 
it could also be seen as a source 
of inspiration and innovation in 
how to build in harsh and extreme 
climates. It is in these types of 
environments that resilience and 
self-sufficient design strategies 
become essential. 

scientific research and exploration 
on the frozen continent.   Using 
innovative design, this project 
aims to maintain New Zealand’s 
significant presence in the south.

1.4 METHOD

This research project will be inves-
tigating the possible architectural 
identity of Antarctica; following a 
design process through nature. 

Literature reviews will be carried 
out to get a better understanding 
of the continent’s natural environ-
ment and the existing human and 
architectural presence.

To be able to address the research 
station’s current design problems, 
critical analysis in Scott Base will 
need to be done. 

Two types of precedence studies 
will need to be done. One, will

investigate the architecture of the 
current research stations in Ant-
arctica and examine how these 
buildings are being designed to 
survive the harsh climate. The 
other will investigate examples 
of how architects have been able 
to design a building using the 
surrounding natural environment 
as the direct source of inspiration 
and ideas.

Through exploration models and 
sketches of the natural landforms 
found in the continent, inspira-
tion and clues may be found on 
Antarctica’s possible architectural 
identity. and what structures in 
the continent should look like.
 

1.5 SCOPE AND LIMITATIONS

This research project will explore 
the possible architectural culture 
in Antarctica, while focusing on 
the inhabitants needs and improv-

ing the overall living experience. 
This project is not seeking to 
resolve the argument of human 
habitation in Antarctica. The 
aim is to explore the challenge 
of building in Antarctica’s harsh 
climate and how an architect may 
obtain design inspiration in a con-
tinent with no clear architectural 
identity. The purpose is to explore 
a conceptual framework that al-
lows for the development of form 
and space in architecture while 
addressing Antarctica’s unique 
natural environment. While the 
project aims to find passive and 
self-sufficient design strategies, 
the proposed research station 
will still require active systems 
to maintain comfortable internal 
temperatures.

INTRODUCTION

Fig. 5: Mt Erebus in the background Fig. 6: Scientists of Scott Base (NZ)

1.6 THEORY 

The theory is that Antarctica’s 
identity lies within its natural 
environment. In this delicate 
and untouched frozen desert, 
human presence lies in the arms 
of nature. Between the extreme 
conditions and its pure environ-
ment, can architecture create a 
link between human and nature? 
As technology progresses, the 
connection between the two 
is sometimes lost, and people 
become increasingly distant from 
nature. This is supported by politi-
cal scientist, David Orr, who states 
in the book, Building for Life: 
Designing and Understanding the 
Human-Nature Connection, by 
Stephen Kellert, “most [modern] 
buildings reflect no understanding 
of ecology or ecological processes. 
Most tell its users that knowing 
where they are is unimportant. 
Most resonate with no part of our 
biology, evolutionary experience, or

aesthetic sensibilities.”

The balance between humans and 
nature in a place like Antarctica is 
crucial. Philosopher Arne Naess 
argues that the emotional con-
nection to nature is vital so that 
people grasp nature’s true essence 
and form a sustainable and moral 
relationship to nature and its re-
sources.    Buildings in Antarctica 
should not take over the natural 
beauty of the site; it should utilise, 
enhance and complement it. The 
isolated setting and complete 
darkness during winter puts the 
scientists that live and work there 
at risk and may exhibit depressive 
symptoms.   As stated in the book, 
Biophilic Design: The Theory, 
Science and Practice of Bringing 
Buildings to Life, “the positive 
experience of natural systems 
and processes in our buildings and 
constructed landscapes remains 
criticalto human performance and 
wellbeing.” 

4

5
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   Stephen Kellert, “Building for Life: Designing and 
Understanding the Human-Nature Connection,” (Wash-
ington, DC : Island Press), 2005, pg. 92.
   Bengtsson, Staffan, “Design by Nature: Interaction 
Between Nature and Design/Architecture in Norway,” 
(Stockholm: Arvinius Förlag), 2011. pg. 7-8.
   Brent Wilson, “Graduate Certificate in Antarctic 
Studies: Seasonal Affective Disorder,” (research project, 
The University of Canterbury, 2005), pg. 3
   Judith Heerwagen, Stephen Kellert and Martin Mador, 
ed. “Biophilic Design: The Theory Science, and Practice 
of Bringing Buildings to Life,” (Hoboken, NJ: John Wiley 
& Sons, Inc.), 2008, pg. vii.
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Fig. 7: Scientists up the hill of Scott Base(NZ) Fig. 8: Scientist looking at Barne Glacier
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   “’Important Milestone’ As Scott Base Celebrates 60th 
Anniversary,” Stuff, last modified January 21, 2017, 
https://www.stuff.co.nz/environment/88631674/
important-milestone-as-scott-base-celebrates-60th-an-
niversary.
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2.1 CLIMATE

Strong winds, freezing tempera-
tures and a constantly changing 
landscape are some of the con-
ditions that make Antarctica one 
of the world’s most treacherous 
climates. These harsh weather 
conditions are mostly caused by 
the continent’s polar location, 
vapour atmosphere, high altitudes 
and the permanent ice cover 
which reflects about 80% of the 
sun’s radiation back to space. The 
lowest temperature ever recorded 
was -89.2 °C, at Russia’s Vostok 
station, located inland 1,300km 
from the South Pole.    The dry 
state of the continent is caused by 
the low precipitation levels, due to 
the air being too cold to hold wa-
ter vapour. The position and size 
of Antarctica, with the surround-
ing ice shelves and annual sea ice, 
are hugely important when con-
sidering the effect the continent 
has on the world climate. 

The winds in Antarctica are so 
strong that it constantly shapes 
the landscape, which are main-
ly caused by the continents 
topographical shape and high 
altitudes. As air travels down the 
slope, its density increases as it 
comes into contact with the cold, 
which leads to an acceleration of 
the wind as flows to the surface. 
These fast winds are known as 
katabatic winds.   Near the Ant-
arctic coast, the katabatic winds 
become much stronger, due to the 
low pressure, having speeds up to 
100km/h. 

Strong winds and snow combined 
produce blizzards and whiteouts. 
Blizzards in Antarctica means that 
the atmosphere is full of whirling 
snow, with winds over 60km/h, 
and visibility is often reduced to 
less than 10 metres. To avoid casu-
alties, all human activity is 

brought to a halt. Whiteouts are 
almost as dangerous as blizzards. 
It is a combination of snow and 
cloud, where the horizon and 
shadows disappear as the sky 
is overcast and meets the snow 
surface. A sense of direction is 
immediately lost. 

Another harsh weather condition 
is the seasonal light. Antarctica 
only has two seasons, summer 
and winter. Summer begins in 
October and ends in February. 
During summer the sun never 
sets. Winter then starts on March 
and ends in September; during 
this time, the sun never rises. Ant-

8

   Louise Crossley, “Explore Antarctica,” (Cambridge: 
Cambridge University Press, 1995), p. 19.
   John Law, “Antarctic Adventure,” MetService Blog, last 
modified October 13, 2014, https://blog.metservice.
com/john-law-antarctic-adventure.
     Australian Antarctic Division, “Antarctic weather,” 
last accessed August 08, 2018. http://www.antarctica.
gov.au/about-antarctica/environment/weather
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Fig. 9: Looking out at the Erebus Ice Tongue from the top of Mt Terror

arctica goes into completedark-
ness and instead, the moonlight 
and the auroras are the only 
sources of natural light during this 
period. 

During the months of polar dark-
ness, Antarctica becomes hard to 
navigate around. The lack of sun-
light causes vitamin D deficiency 
and seasonal affective disor-
der(SAD). SAD is a major depres-
sive disorder in which a person 
may exhibit depressive symp-
toms, a lack of appetite sleep loss. 
Several interviews about living in 
Antarctica during winter suggest 
that seasonal affective disorder 
is not such a widespread issue. 
Many of the scientists are not 
bothered by the complete dark-
ness in winter and instead see it 
as a unique experience. Robert 
Schwartz, a scientist, working at 
the South Pole station 

feels that “living here at the South 
Pole is like being on another planet. 
If I imagine home [without] the sun 
for six months, that would be terri-
ble. But here, I find the six months 
without the sun much nicer. You 
have the most amazing night sky 
without light pollution and great 
auroras.” 11

     Caroline Haskins, “The Sun Won’t Rise until August 
in Antarctica,” The Outline, May 02, 2018, , accessed 
August 27, 2018, https://theoutline.com/post/4387/
antarctica-polar-winter-science-seasonal-depres-
sive-disorder-big-bang-astronomy-health-sun-
set?zd=1&zi=ltuldig6.

11

Fig. 10: Blizzard in Antarctica Fig. 11: Aurora Australis
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Fig. 12: Sun path in Antarctica during summer

DESCRIBING ANTARCTICA



INTO THE ICE  // 

18 19

INTO THE ICE  // 

2.2 LANDSCAPE

Antarctica has a variety of natural 
landforms from mountains, pla-
teaus, valleys and deserts. Howev-
er, ice, in many distinctive forms, 
gives the continent its main 
character. Around 98% of Antarc-
tica is covered in ice and snow.  
The two major types of ice that 
make up the land are sea ice and 
glacial ice. In terms of form, sea 
ice is much flatter, while glacial ice 
come in different irregular shapes 
and sizes. Sea ice is formed from 
the freezing of sea water. During 
winter, the seasonal change caus-
es Antarctica to double in size. Ice-
bergs, ice sheets and ice shelves 
are all different types of glacial 
ice, which dominate the Antarctic 
landscape. These ice formations 
have each been shaped through 
different processes and contain 
information useful to the scientific 
research being done. The most 
important of the three is the

Antarctic Ice Sheet. Formed from 
the accumulation of millions of 
years of snowfall, it is linked with 
oceanic and atmospheric circula-
tion. Changes in this huge mass 
of ice will affect the climate on 
a global scale.     Ice shelves are 
attached to land and extend out 
the ocean surface; making up half 
of the Antarctic coastline. Known 
to having peculiar and irregular 
shapes, icebergs are formed when 
ice breaks off from the Antarctic 
Ice Sheet and various ice shelves. 
These tall ice sculptures provide 
records about ice loss, snowfalls 
and air temperature. 

Across the polar landscape, there 
are winds that create a build-up 
of snow. The strong winds and 
blizzards erode and carve the 
snow creating polished sculptures. 
These forms are known as ‘sastru-
gi’, which can stand several 

12

     Mary Trewby, ed. “Antarctica: An Encyclopedia from 
Abbott Ice Shelf to Zooplankton,” (Albany, Auckland: 
Natural History New Zealand Ltd, 2002), p.101
     Ibid, p.102.
     Ibid, p.104
     Acciona, “Sastrugi: The Worst Enemies of Antarcti-
ca”, Last updated November 14 2014.
https://www.acciona.com/pressroom/videos/accio-
na-windpowered-antartica/sastrugis-the-worst-ene-
mies-in-antarctica-acciona/
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metres high and can be as hard as 
concrete. Produced by the Ant-
arctic winds, these ice formations 
make the landscape look like a sea 
with frozen waves.     Their wave-
like surfaces indicate the prevail-
ing wind direction. 

Another unique landform of 
Antarctica are the ice caves. Ice 
caves occur naturally at the base 
of glaciers and icebergs and are 
produced from water travelling 
through the ice, creating smooth, 
sculptured cavities in its path. The 
spaces within the caves create 
unique lighting effects with sun-
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Fig. 13: Iceberg eroded from seawater Fig. 14: Field of sastrugi Fig. 15: Ross Ice Shelf

2.3 WILDLIFE

Despite the extreme weather, 
harsh icy conditions and lack of 
winter sunlight, there is still a 
diverse amount of wildlife that 
thrives there. Home to penguins, 
seals and whales, the sea is what 
supports most of the animal pop-
ulation in this frozen continent. 
How they survive and their adap-
tations to low temperatures and 
the ice constrained environment 
is what makes these organisms 
unique. 

Most of the animals in Antarcti-
ca are relatively large and have 
rounded features which have been 
proven to help combat the cold. 
To help retain their warm body 
temperatures, warm-blooded 
animals, like penguins and seals, 
have developed heavy blubber 
reserves as insulation, which is 
usually only seen in mammals. 
Out of all the organisms living in

Antarctica, the Emperor penguins 
are the only type of penguins 
known to be able to survive on 
land throughout the winter. 

The Antarctic continent is mostly 
covered in permanent ice cov-
er and snow, leaving less than 
1% available for colonisation 
by plants.     On top of this, with 
little sunlight and moisture, poor 
soil quality, and a short growing 
period most plant species are 
prevented from growing in this 
barren ecosystem. No trees or 
shrubs grow in Antarctica. Most 
of the vegetation is made up of 
uniquely adapted mosses, lichens 
and fungi.

16

17

     “FAQs | Antarctica New Zealand,” Supporting New 
Zealand’s Activities in Antarctica | Antarctica New Zea-
land, accessed April 26, 2018, http://www.antarcticanz.
govt.nz/education/classroom-antarctica/faqs/.
     British Antarctic Survey, “Plants,” Last accessed 
August 27, 2018. https://www.bas.ac.uk/about/antarc-
tica/wildlife/plants/
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light travelling through ice, trans-
mitting blue light into the caves 
through the thick icy layer.

DESCRIBING ANTARCTICA

Fig. 16: Interior light qualities of ice cave Fig. 17: Wedell Seals and Emperor Penguins Fig. 18: Bright orange lichen on exposed rock



DEFINING AN 
ARCHITECTURAL 

IDENTITY



INTO THE ICE  // 

22 23

INTO THE ICE  // 

DEFINING AN
ARCHITECTURAL 

IDENTITY

3.1 HISTORY OF 
ARCHITECTURE IN 
ANTARCTICA

Human presence in Antarctica was 
the result of the scientific achieve-
ments of the Commonwealth 
Trans-Antarctic Expedition (TAE) 
and the International Geophys-
ical Year (IGY) which took place 
on 1957-58. The TAE and the IGY 
were significant events which 
paved the way for international 
cooperation and research activity 
in the Antarctic. It was then that 
the Antarctic Treaty was created 
and agreed between 29 different 
countries, depicting Antarctica 
as “a natural reserve, devoted to 
peace and science”.  

The early designs of research 
stations, built for the IGY, went 
through many stages of trial and 
error. These buildings did not have 
complex design strategies to com-
bat the cold, nor did they have 

comfortable living conditions. Of-
ten, they were built by countries’ 
military forces or by internal gov-
ernment departments such as the 
Australian Construction Service.  

At the time, buildings were made 
of prefabricated wooden huts 
built on ice. They did not last long 
as the constant snowdrift piled up 
around the buildings and even-
tually buried them. An example 
of this would be the UK’s Halley 
I Station, where the station was 
eventually buried under 14m of 
snow. By the time it was aban-
doned the temperature in the 
living and sleeping facilities had 
dropped to -18°C.  

After the failure of the Halley, I 
base, other design strategies were 
attempted, like Germany’s Neu-
mayer I, which was built under-
ground. While this design strategy 
protected the buildings from the 
strong winds, it also proved 

unsuccessful, and the base even-
tually became buried in snow, 
destroying the overall structure. 

A design strategy that began to 
work for the research stations in 
Antarctica was to have the build-
ings lifted off the ice, placing them 
on elevated platforms. This solved 
the problem that the earlier 
stations experienced, preventing 
snow to build up and bury build-
ings. The South Africa station, 
SANAE IV was one of the first to 
implement this design strategy in 
1997. This base is still operational 
to this day, surviving more than 20 
years on the ice.

DEFINING AN ARCHITECTURAL IDENTITY

     “Science and Operations,” Secretariat of the Antarc-
tic Treaty, last accessed September 2, 2018, https://
www.ats.aq/e/ats_science.htm.
    Hanne Nielsen, “From Shelter to Showpiece: The 
Evolution of Scientific Antarctic Stations,” (Research 
project, The University of Canterbury, 2013). 17
    Ibid, 15.
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Fig. 19: Halley I station buried in snow Fig. 20: South Africa’s SANAE IV station

3.2 LOOKING TO THE FUTURE

Antarctica is the last free conti-
nent. It belongs to no state and, 
according to international agree-
ments, is intended exclusively for 
creative activities and scientific 
research in the interests of all 
of humanity.     Since the 1950s 
attention to the design of the 
research stations increased, which 
led to the formation of organisa-
tions like the Ice Lab and the Ant-
arctic Biennale. The focus of both 
organisations was to raise aware-
ness towards life in the south. 

As a result, the first-ever Antarc-
tic Pavilion was established, as 
an international interface of the 
Antarctic Biennale, set in the 2014 
Venice Architecture Biennale.  
Focused on alerting the architec-
tural profession to its disregard for 
what is built in the South, the peo-
ple of the Antarctic Biennale hope 
that the programme will have 

an impact upon the design of real 
stations in the future.     Featuring 
15 famous architects and artists, 
like Zaha Hadid, Hugh Broughton, 
Alexey Kozyr, and others, the 
projects proposed a new Antarc-
tic imaginary, showcasing both 
speculative and realistic architec-
tural projects for Antarctica. 

Hugh Broughton’s design of the 
UK’s Halley VI station was the only 
one built, among the mentioned 
architects. Regarded as the “first 
fully relocatable polar research 
station in the world”,    Halley VI 
was successfully designed to be 
self-sufficient, able to withstand 
freezing winter temperatures 
and have a minimal impact on 
Antarctica’s pristine environment. 
Assembled as five linked modules, 
the buildings were placed on hy-
draulic legs fitted with skis, which 
could be detached allowing each 
unit to be towed to a different 
location when needed. This 

strategy provided protection from 
snow burial, allowing the units 
to be built above the ice surface. 
Halley VI was also one of the first 
stations designed where the social 
and psychological needs of the 
residing scientists were taken into 
account. The spaces within the 
base were well-designed, allow-
ing easy access to facilities and 
amenities from each unit while 
providing a comfortable living 
environment. 

The Antarctic Biennale believes

21

     “Antarctic Biennale Announces an Open Call,” Bien-
nial Foundation, last modified August 23, 2016, http://
www.biennialfoundation.org/2016/08/1st-antarctic-bi-
ennale-open-call/.
     Antarctic Biennale, “Antarctic Pavilion,” last accessed 
July 26, 2018. http://www.antarcticbiennale.com/
pavilion.html
     “Venice Biennale 2014: Antarctica to Be First Con-
tinent Represented,” ArchDaily, last modified May 24, 
2014, https://www.archdaily.com/509902/venice-bien-
nale-2014-antarctica-to-be-first-continent-represented/
     Hugh Broughton, “Behind the architecture of 
the UK’s Antarctic station,” British Council, Last 
modified September 5, 2018. https://www.british-
council.org/voices-magazine/behind-the-architec-
ture-of-the-uks-antarctic-station
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Fig. 21: Hugh Broughton’s Halley VI design on hydraulic ski legs
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that Antarctica can encourage 
people to think about the future 
of humanity and culture; provid-
ing an opportunity to create new 
ways of approaching and seeing 
life on our planet.   

The Ice Lab exhibition was com-
missioned by the British Council 
after its Director of Architecture, 
Vicky Richardson, visited Hugh 
Broughton’s studio. Richardson 
was “captivated by the designs”, 
and to her, “it seemed clear that 
the commissioning of Halley VI 
marked the beginning of a new 
approach to Antarctic architecture 
– a new genre of architecture and 
a new era of scientific research in 
Antarctica.”      Ice Lab is an inter-
national touring exhibition with 
projects showing how innovative 
contemporary architecture is 
enabling scientists to live and 
work in one of the most extreme 
environments on our planet. The 
exhibition includes Belgium’s 

Princess Elisabeth Station, India’s 
third base, the Bharati Research 
Station, and a speculative design 
from David Garcia called, the Ice-
berg Living Station. 

Built in 2009, the Princess Elisa-
beth Station has been named as 
the world’s first ‘zero emission’ 
research station in Antarctica.  
Run entirely on renewable ener-
gies, like solar and wind, and a 
smart grid that manages energy 
demand, the station was built 
with the most advanced technol-
ogies and energy-efficient design 
strategies suitable for the harsh 
climate.    Another unique design 
feature of the Princess Elisabeth 
is its aerodynamic stainless-steel 
structure, which can withstand 
the strong Antarctic winds, and 
minimise wind pressure being 
received on the facades. Although 
the research station is only opera-
tional during the summer season, 
the design strategies used can

DEFINING AN ARCHITECTURAL IDENTITY
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     Antarctic Biennale, last accessed October 4, 2018, 
http://www.antarcticbiennale.com/.
     Natalie Cadenhead, “Antarctica,” New Zealand Ant-
arctic Society Ltd., Vol. 32, no. 2 (2014): 22
    “Home - Princess Elisabeth Antarctica Research 
Station,” International Polar Foundation, last accessed 
May 18, 2018, http://www.antarcticstation.org/.
     Ibid.
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provide inspiration for future 
energy-efficient buildings in Ant-
arctica.

27

28

26

27

28

Fig. 22: Belgium’s Princess Elisabeth Station

3.3 ARTISTS AND 
PHOTOGRAPGHERS

Another group that has helped 
define Antarctica’s identity 
are artists and photographers. 
These creative individuals 
have allowed us to witness the 
beauty of the distant and unin-
habited continent where only 
a special few have been able 
to set foot on. Photographers 
like Herbert Ponting, was one 
of the first to be able to take 
photos of the icy world, which 
was published in National Geo-
graphic in 1907.   His photo-
graphs allowed people to take 
an intimate look into Antarctica, 
capturing the grandeur of the 
frozen landscapes. 

To this day, organisations like 
the National Science Foundation 
(NSF), and Antarctica New Zea-
land, have set up programmes to 
send professional artists and

photographers to the frozen 
continent, giving them the oppor-
tunity to express their creativity, 
while promoting the beauty of 
Antarctica’s natural environment. 
One of the participants of the 
NSF’s Antarctic Artists and Writers 
Programme was Los-Angeles 
based artists, Lily Simonson. In 
an attempt to promote an under-
standing of the frozen continent, 
Simonson created a collection of 
works called “On Ice”, capturing 
the rapidly changing glacial land-
scape of the Garwood Glacier.

Photographer Joyce Campbell, 
who was sponsored by Antarctica 
New Zealand, has come back from 
her trip and created a series of 
photographic scrolls called “Last 
Light”. Campbell states that the 
photos “dwell on the Antarctica of 
gothic imagination: primordial, un-
tamable and largely untouched… 
I have depicted the Antarctic land-
scape as an alien icescape 

completely devoid of human 
objects, huge and oblivious but 
also replete with signs of fragility, 
stress and potential collapse. I used 
my cameras to isolate signs in the 
ice that I chose to read as clues or 
warnings.”

     “100-Year-Old Photos Reveal Antarctica Like You’ve 
Never Seen It,” National Geographic, last modified 
July 14, 2017, https://www.nationalgeographic.com/
photography/proof/2017/07/antarctica-expedition-ar-
chive-larsen-c/.
     “Last Light: Antarctic Photographs,” Joyce Campbell, 
last accessed July 4, 2018, http://www.joycecampbell.
com/collections/view/14.
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Fig. 23: Herbert Ponting’s photo from ice cave Fig. 24: Lily Simonson’s ‘Garwood Glacier’ Fig. 25: Joyce Campbell’s photo of ‘pressure 
ridge’
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SCOTT BASE
77.8477°S, 166.7602°E

4.1 LOCATION

Scott Base is located in the 
southern part of Ross Island, 
approximately 1300km away 
from the South Pole. Situated 
within the Ross Sea region, it is 
a popular location for scientific 
research. A variety of unique 
landforms can be seen in the 
region. The western part is made 
up of the Transantarctic Moun-
tains stretching 3500km across 
Victoria Land. On the east is the 
Ross Ice Shelf, which is the largest 
floating ice shelf in Antarctica. 
Covering an area of over 530,000 
km2 and reaching thicknesses of 
up to 1,000m underwater, it is a 
dominant feature of the region’s 
landscape. 

Around 50 kilometres off the coast 
of the McMurdo Dry Valleys is 
Ross Island. Ross Island is made 
up of four volcanoes. Mt Erebus, 
an active volcano classified as one 
of the world’s largest volcanoes, is 
found in the centre of the island. 
Mt Terror, a non-active volcano, 
can be found east of Mt Erebus, 
while Mt Terra Nova can be found 
just in between. Mount Bird is 
found just further north of Mt 
Erebus. The site of Scott Base has 
a panorama of views. Across the 

the Ross Ice Shelf, significant 
landforms like Mt Discovery, 
White Island and Black Island can 
be seen.

There only two operating research 
stations in Ross Island, the United 
States’ McMurdo Station, and 
New Zealand’s Scott Base, both 
found on the southern tip of Ross 
Island. 

Flights from Christchurch, New 
Zealand to Scott Base, usually 
take from 4.5 to 10 hours, de-
pending on the aircraft type and 
weather conditions. 

4.2 CLIMATE

Antarctic weather is often lo-
calised and is highly variable in 
nature. Altitude and surrounding 
terrain can influence the inten-
sity of the conditions on a site. 
The temperatures at Scott Base 
are typically milder on the coast 
compared to the areas in the 
interior of the continent. Average 
temperatures in Scott Base range 
from -5°C in summer to -30°C in 
winter. The predominant wind 
direction affecting the site are the 
north-easterlies, with average 
wind speeds of 19.1km/h. Kata-
batic winds are common at Scott 

Base and mostly come from the 
South through Minna Bluff and 
between White and Black 
Island.     Precipitation is low in the 
region, having an average amount 
of 150mm per year.

4.3 HISTORY

Scott Base was established in 
1957 by the New Zealand Ministry 
of Works for the sole purpose of 
the TAE and the IGY. Scott Base 
played an important role during 
these events and each participant 
had been complimented highly 
on their scientific research and 
fieldwork in the frozen continent. 
At the end of 1958, New Zealand 
was left with a base in Antarctica 
which was able to support obser-
vations and field studies and was 
able to concur with other nations 
in a resolution to continue re-
search in Antarctica indefinitely. It 
was through the success of these 
events that New Zealand became 
known within the international

SCOTT BASE

      Emma Waterhouse., ed. “Ross Sea Region 2001: A 
State of the Environment Report for the Ross Sea Region 
of Antarctica,” (Nelson, Christchurch: New Zealand 
Antarctic Institute, 2001), p.2.4.
      “What to Expect when Traveling to Antarctica,” 
Antarctica New Zealand, last accessed April 26, 2018, 
http://www.antarcticanz.govt.nz/scott-base/travel-
ling-to-antarctica/.
      Law, “Antarctic Adventure.”
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Fig. 28: Photo of Scott Base from Ross Ice Shelf

Fig. 27: Diagram showing key locations around Ross Island

Fig. 26: Ross Island relative to the McMurdo Dry Valleys
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community as a country with 
considerable knowledge in Ant-
arctic affairs. From there the New 
Zealand government desig
nated Scott Base as permanent, 
becoming one of the first perma-
nent stations in Antarctica.

4.4 PURPOSE AND RESEARCH

Scott Base was established more 
than 60 years ago and has be-
come a leader in the scientific 
research being done on Antarcti-
ca. Since then, it has grown into a 
combination of separate buildings 
interconnected through a series 
of enclosed bridges. The base can 
accommodate up to 85 people 
during the summer, but only 10 
will stay during the harsh winter. 
Scott Base is made of 8 main 
buildings that house accommo-
dation, kitchen, dining, adminis-
tration, workshops, main power-
house, an auxiliary powerhouse, 
and a laboratory. The buildings 
were made with insulated panels 
attached to a steel frame struc-
ture. Because it’s situated in the 
Ross Sea region, which is regard-
ed as the “most pristine environ-
ment in the world”, it is a popular 
location for scientific research. 
The scientific research conducted 
in Scott Base deals with environ-

mental monitoring, ionospheric, 
auroral and meteorological ob-
servations, marine and terrestrial 
biology and tide measurement.

4.5 DESIGN PROBLEMS

Scott Base has gone through 
multiple refurbishments and 
rebuilds over the past 50 years. 
The general manager for the base, 
Peter Beggs, has said that the 
“infrastructure here is at the end 
of its working life. Since the 1970s, 
we’ve replaced like for like and 
maintained an infrastructure that 
supports our seasonal programme 
through the summer. During the 
winter months, we pretty much go 
through a maintenance phase to 
[bring] the base back up to spec.”  

The organisational structure of 
Scott Base is made up of eight 
main buildings, which claim to be 
interconnected but are separated. 
To get from one building to an-
other, people must cross a bridge, 
and with “the sprawl of the current 
base means you’re walking down 
a big, long corridor for a lot of it. 
And you might have to go to three 
or four different places because it’s 
all spread out.”     The enclosed 
bridges that connect the buildings 
instead encourage heat loss

with its small surface area to vol-
ume ratio. With separated spaces 
like these, the social qualities 
suffer. In a place where people are 
living and working in an isolated 
environment, social interaction 
is important, as it increases the 
overall morale and productivity. 

In terms of appearance, the 
architecture of Scott Base does 
not seem connected to its natural 
environment. Utilitarian design 
methods have been used for the 
past 50 years paying minimum 
attention to aesthetic quality. A 
complete rebuild and redesign of 
Scott Base is being planned by 
Antarctica New Zealand. What 
might a rebuilt Scott Base look 
like?

Fig. 29: Scott Base with Mt Erebus in the background

SCOTT BASE

      Will Harvey, “Staying South,” Stuff.co.nz, last 
accessed June 28, 2018, https://interactives.stuff.
co.nz/2018/03/staying-south/.
      David Williams, “$150m Upgrade for Scott Base,” 
Newsroom, last updated June 4, 2018. https://www.
newsroom.co.nz/@news/2018/06/04/113048/scott-
bases-150m-upgrade.
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Fig. 31: Site conditions of Scott Base

Fig. 30: Plan of Scott Base 
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Will Harvie, a reporter from ‘Stuff.co.nz’, wrote an article about the 
logistics and present status of Scott Base. From his experience and 
personal interviews, he was able to identify the current design issues 
of the research station:

-   Poor aesthetic quality:

Even when the sun shines, Scott 
Base can be cold and moody. A 
more aesthetically pleasing design 
could boost the morale of the in-
habitants in Scott Base and could 
increase work efficiency.

-  Uncomfortable living 
conditions: 

Sleeping quarters almost look like 
a ‘cheap backpackers’. Visitors 
and staff sleep four to a room in 
bunk beds with almost no per-
sonal storage. Sound is a problem 
at Scott Base. Visitors and staff 
remove their shoes before enter-
ing bedrooms to avoid waking up 
inhabitants.

-   Lack of research facilities and 
spaces:

Scott Base operates on ‘just-
in-time’ principles: one team 
must vacate a lab or garage stall 
quickly because another is coming 
and needs the space. Currently, 
vehicles and aircraft are parked 
outside, with no protection from 
the freezing weather. 

SCOTT BASE

Fig. 32: Scott Base interior walkway Fig. 34: Scott Base living quarters Fig. 36: Scott Base

Fig. 33: Scott Base lounge Fig. 35: Bunk beds of Scott Base Fig. 37: Scott Base

SCOTT BASE

Fig. 38: Scott Base with White Island in the background
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Fig. 39: Summer approaching in Scott Base

SCOTT BASE

Fig. 40: Scott Base looking out to Mt Erebus and Mt Terror
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MT DISCOVERY

MCMURDO DRY
VALLEYS

BLACK ISLAND

SCOTT BASE
(NZ)

WHITE ISLAND

MCMURDO STATION 
(US)

MT EREBUS

MT TERROR

Fig. 41: Model showing surrounding context of Scott Base
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PROJECT
FRAMEWORK

The project proposes a redesign 
of the existing Scott Base. Exist-
ing buildings will be dismantled 
to provide more space on site. 
The new research station will 
still be running the same opera-
tions as the existing base while 
designing for:

CLIMATE
Research stations need to be 
designed well enough withstand 
freezing temperatures and strong 
winds while preventing snow to 
build up around the buildings. 
When it comes to building in the 
Antarctic, material choices are 
paramount. Thermally conductive 
materials such as metal and glass 
act as thermal bridges, increasing 
the rate of heat transfer between 
external and internal spaces. On 
the other hand, low thermally 
conductive materials such as 
timber, help insulate buildings by 
minimising heat transfer.

SEASONS 
The 24-hour sunlight during sum-
mer and 24-hour darkness during 
winter is probably one of the most 
difficult design issues to deal with. 
In summer, the constant daylight 
helps keep the building warm in 
the freezing environment, while 
providing natural light into the 
buildings. In winter, activity is 
limited due to complete darkness. 
During this time, the exterior of 
the buildings tends to freeze. The 
harsh winter months in Antarcti-
ca are very dangerous. Research 
stations need to be designed 
to survive the strong winds and 
constant freezing temperatures 
without the help of natural

sunlight. Design of the interior 
spaces is just as important in this 
situation. The lack of sunlight in 
this period can sometimes cause 
Seasonal Affective Disorder (SAD) 
to the over-wintering staff. With 
the auroras being the only natural 
light available in winter, design 
strategies on how to use this need 
to be implemented.

ISOLATION
Remoteness and isolation is an-
other design issue in the Antarc-
tic, especially in winter. Because 
of the polar darkness, there are 
no boats, no planes, no link at 
all between Antarctica and the 
rest of the world.    Even though 
Scott Base is nearby the USA’s 
McMurdo Station, transportation 
between the two is kept to a min-
imum, due to possible mechanical 
difficulties that may occur during 
the season.

SELF-SUFFICIENCY
Because of the complete isolation 
in the Antarctic, the design of the 
research stations must be self-suf-
ficient. The only time supplies can 
be brought to Scott Base is during 
the summer, where cargo ships 
arrive at the harbour of McMur-
do Station. During winter, the 
research station will have to be 
independent, which means

storage for over-winter supplies 
needs to be provided in the base. 
Due to the limited infrastructure 
and power supply in Ross Island, 
design strategies in the use of 
renewable energies, like solar and 
wind, should be considered.

CONTEXT
Many of the research stations 
have been well designed to 
survive the harsh conditions of 
Antarctica. British Council director 
of architecture, Vicky Richardson 
believes that “until recently, the 
mainstay of Antarctic architecture 
was based purely on function. Now, 
the region is a forum for design, 
technology and engineering inno-
vation, with an emphasis on the 
lessening of environmental impact 
and improving living conditions, as 
well as visual integration into the 
landscape.”     Although, in saying 
this, the current design of the 
research stations seems to have 
no relationship or connection with 
the natural environment. Antarc-
tica is the southernmost continent 
on earth, yet it is perceived as an 
continent on earth, yet it is per-
ceived as an alien landscape, with

APPROACHES TO DESIGN AND RESEARCH
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    Natalie Cadenhead, “Antarctic,” New Zealand Antarc-
tic Society Ltd., Vol 32, no.2 (2014): p.22
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today’s research station looking 
a lot like ‘spaceships’.    Antarcti-
ca is an amazing place to design 
for, because it is one of the only 
untouched natural landscapes on 
earth, whereas other landscapes 
have been made and remade by 
man. To minimise obstruction 
from buildings in the polar desert, 
the design of the proposed re-
search station needs to seemingly 
be part of the landscape, respect-
ing the surrounding context, 
which in this case is Ross Island.

CONSTRUCTION
With respect to the idea of the 
untouched continent and preserv-
ing its natural beauty, the building 
footprint of the proposed research 
station needs to be limited. The 
building must be designed with a 
long life-span with the possibility 
of disassembly for the future. No 
permanent structures can be built 
on site.

Antarctica poses incredibly 
difficult logistical concerns when 
transporting materials to the 
continent. Supplies for both 
McMurdo Station and Scott Base 
either come from a cargo ship or a 
plane. This means building mate-
rials being used for the proposed 
research station needs to be able 
to fit the cargo hold of an aircraft

or fit in the steel containers of a 
cargo ship. Lightness and effi-
ciency are two other key aspects 
when designing a research station 
in Antarctica. When it comes to 
the transportation and on-site 
construction of the building, the 
choice of materials and structure 
of the building need to be careful-
ly considered. Construction time 
on the continent is limited. There-
fore, the building design needs 
to allow for quick and efficient 
assembly. 

INFRASRUCTURE
Gravel roads have been set up to 
provide direct access between 
McMurdo Station and Scott Base; 
mostly used for the transportation 
of supplies and personnel. Three 
main generators currently run 
Scott Base, with support from the 
wind turbines placed further up 
the hill. Fresh water at Scott Base 
comes from the sea, put through a 
process called reverse osmosis.

MATERIALS AND ASSEMBLY
For quick and efficient assembly, 
the proposed research station will 
be built using a panelised system. 
The building will have a steel skel-
etal structure based on a simple 
grid layout. The exterior cladding 
will be made up of GRP composite 
sandwich panels, where the
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     Chelsea Leu, “Britain’s Antarctic Research Station 
Looks Like a Spaceship,” WIRED, last modified October 
15, 2015, https://www.wired.com/2015/10/britains-
antarctic-research-station-looks-like-a-spaceship/.
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prefabricated panels can then be 
installed with mechanical fixings 
to enable for easy assembly and 
disassembly. The overall structure 
will be assembled off-site in parts 
with some flooring and services 
installed. These parts will be built 
according to the size of the cargo 
hold. Doing this should allow for 
quicker assembly when they are 
brought to Scott Base.
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DESIGN 
REFERENCES

There a few examples of buildings’ that have been designed with the 
surrounding environment as the design driver. What type of design 
processes and methods have these architects and designers used and 
how can it inspire design decisions in Antarctica’s unique natural envi-
ronment? 

Tverrfjellhytta, Reindeer pavilion, 
Hjerkinn, Norway, 2011, Snøhetta

Snøhetta’s Reindeer pavilion was 
designed for people to appreci-
ate and experience the Dovrefjell 
mountain range in Norway. The 
building is sensitive to its context 
which according to the architects, 
holds a unique place in the Norwe-
gian consciousness through a wide 
range of tales and myths connected 
to the mountains, and a long history 
of travellers who have left their mark 
on this landscape.    This natural, 
cultural and mythical landscape 
has formed the basis of the archi-
tectural idea. The building design 
is a contrast between a functional 
exterior with an expressive interior. 
A steel rectangular frame makes up 
the exterior, emphasising the need 
for durability to withstand harsh 
weather conditions on site, while the 
interior space has an organic wood-
en core “shaped like the rock or ice 
that has been eroded by natural 
forces like wind and running water”.  
This type of approach could be used 
on the proposed research station, 
translating Antarctica’s landforms 
into a physical form; incorporating 
nature into the interior space. 

     “Lost in the Landscape: Snøhetta’s Wild Reindeer Center 
Pavilion,” ArchDaily, last modified September 30, 2016, 
https://www.archdaily.com/796263/lost-in-the-landscape-
snohetta-wild-reindeer-center-pavilion-hjerkinn-4k-film-
alejandro-villanueva.
     “Tverrfjellhytta, Norwegian Wild Reindeer Pavilion,” 
Snøhetta, last accessed September 14, 2018, https://sno-
hetta.com/project/2-tverrfjellhytta-norwegian-wild-rein-
deer-pavilion.
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Fig. 42: Tough exterior of the Reindeer Pavilion in contrast to the soft approach of the interior

Fig. 43: The organic interior of the Reindeer Pavilion creates a space where visitors 
can appreciate the Doverefjell mountain range

Messner Mountain Museum Cor-
ones, South Tyrol, Italy, 2015, Zaha 
Hadid Architects

The Messner Mountain Muse-
um in Italy is a good example 
of a building where its natural 
surrounding context drove the 
design process. Situated within 
the summit of Mount Kronplatz, 
the museum is surrounded by the 
alpine peaks of the Dolomites 
mountain range. The site offers 
a panorama of views beyond the 
borders of South Tyrol to all points 
of the compass; from the Lienz 
Dolomites in the east to the Ortler 
in the west, from the Marmolada 
Glacier in the south to the Zil-
lertal Alps in the north.    It was 
important to the client that the 
building offers views of each spe-
cific location, and it was this idea 
that shaped the museum. Zaha 
Hadid’s concept for the museum 
was to create a journey for the 
visitors where “they can descend 
within the mountain to explore its 
caverns, before emerging through 
the mountain wall on the other 
side, out onto the terrace over-
hanging the valley far below with 
spectacular, panoramic views.”  
It was this reason that led to the 
building being submerged into 
the peak of Mount Kronplatz. The 
excavated soil and rock was then 
used as a blanket and placed over 
the part of the building, immers-
ing the building with the landsc-

ape. Both the exterior and inte-
rior design of the museum was 
informed by its surrounding 
context. The building form was 
inspired by the different types 
of rock and ice found around the 
landscape. On the other hand, 
the interior space was designed 
to represent the waterfalls in a 
mountain stream, having a series 
of staircases inside the building 
which connect the exhibition 
spaces within the museum. Zaha 
Hadid’s approach to the museum 
was respectful and sensitive to its 
surrounding site. Having the set

viewpoints and by creating a jour-
ney through the building, visitors 
are able appreciate and connect 
with the nature of the site. Creat-
ing moments and experiences like 
these in the proposed research 
station could improve the archi-
tectural atmosphere of its working 
and living environment.

    “Traditional alpinism: permanent exhibition,” 
Messner Mountain Museen, last accessed August 29, 
2018, http://www.messner-mountain-museum.it/en/
corones/museum/.
    “Zaha Hadid Buries Messner Mountain Museum in 
Alpine Peak,” Dezeen, last modified August 3, 2015, 
https://www.dezeen.com/2015/07/29/zaha-had-
id-buried-reinhold-messner-mountain-museum-cor-
ones-peak-alpine-mountain-alps-kronplatz-south-tyrol/.
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Fig. 44: Messner Mountain Museum able to withstand site conditions and blend in 
with the surrounding terrain

Fig. 45: Messner Mountain Museum providing set viewpoints towards significant mountains
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Antarctic Port for Tourism and 
Research Project, Antarctica, 2014 
Studio Hadid Vienna and 
Sergiu-Radu Pop

The Antarctic Port of Tourism and 
Research is a project that explores 
the possibility of using Antarc-
tica’s natural environment to 
inform design, while investigating 
the opportunity for new building 
typologies within a harsh climate. 
Following this architectural idea, 
the building was designed to 
become part of the landscape, 
coming out of the ground and 
extending out on to the ocean. 
According to architecture student, 
Sergiu-Radu Pop, the building 
form replicates the “jagged asym-
metrical edges of ice formations 
along the coast of the Southern 
Ocean.”     Another significant 
feature of the project was that it 
is transformable. Responding to 
the seasonal changes that occur 
in Antarctica, the building can 
‘open’ during summer, allowing 
access for visiting cruise ships, 
while during winter, it is ‘closed’ 
to protect the inhabitants from 
constant lack of sunlight and the 
harsh weather conditions during 
this time.

     “Sergiu Radu Pop: Transformable Antarctic Research 
Facility,” Behance, last accessed June 25, 2018, https://
www.behance.net/gallery/18655835/Transform-
able-Antarctic-Research-Facility.
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Fig. 46: Antarctic Port of Tourism and Research formed following the jagged 
edges found around the site

Fig. 47: Structure of the building closes during the winter

ASB Bank North Wharf, Auckland, 
NZ, 2013, BVN Donovan Hill, Jasmax

Situated on the Auckland Water-
front, the ASB Bank North Wharf 
building not only includes the 
surrounding context in the design 
process, but also focuses on the 
occupant’s wellbeing within the 
workplace. Interior spaces were 
arranged based on the concept 
of a ‘village’, with themed neigh-
bourhoods’ and various communal 
spaces. Breaking down workplace 
barriers, the building was designed 
to inspire a sense of identity, com-
munity and transparency.    The two 
buildings are joined by a glazed 
multi-level walkway over a central 
public lane, inviting pedestrian 
connectivity through an intercon-
nected public/private space. The 
architects have steered away from 
the traditional bank design and was 
able to create a building that mar-
ries technical achievement, poetic 
expression, spatial organisation and 
social purpose.    The design con-
cept of a ‘village’ could provide a 
solution to the project. Confined in-
side a research station for months, 
collaboration and interaction are 
a must. By carefully arranging the 
spaces within the building, a sense 
of community can be made where 
social encounters are encouraged.

     NZ Institute of Architects, “2014 New Zealand 
Architecture Medal: ASB North Wharf,” NZ Institute of 
Architects, last accessed September 23, 2018, https://
www.nzia.co.nz/awards/new-zealand-architecture-
medal/2014-new-zealand-architecture-medal-asb-
north-wharf. 
     Ibid.
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Fig. 48: ASB Bank along the waterfront

Fig. 49: Photo showing connectivity within the 
different departments

Fig. 50: Photo showing connectivity within the 
different departments
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SITE
EXPLORATION

Conceptualising the site of Scott Base, highlighting the site conditions 
and unique qualities of its surrounding natural environment; analysing 
how the proposed research station can provide a connection to the 
site’s terrain, colours, materiality and landscape. 

TERRAIN
Ross Island is mainly made up of 
volcanic rock covered in snow. 
Surrounded by mountains and 
islands like Mt Erebus and White 
Island, the site has a variety of 
grand and mystical landscapes. 
Ice makes up a large part of its 
surroundings, shaped into a vari-
ety of different landforms. Hidden 
beneath Mt Erebus are ice caves, 
and inside, smooth cavities of ice

make up passageways with sharp 
frost crystals naturally formed 
from the volcano’s warm air. 
On the shoreline of Scott Base, 
pressure ridges emerge from the 
sea ice. These large and jagged ice 
fragments have interesting and 
unique natural geometries. Across 
the Ross Ice Shelf, fields of sas-
trugi have accumulated from the 
constant winds and snowdrift. 

How can the proposed research 
station establish a connection 
with its unique natural setting?

APPROACHES TO DESIGN AND RESEARCH

Fig. 51:White Island Fig. 53: Sastrugi Fig. 55: Views from Mt Erebus ice cave

Fig. 52: Pressure ridge Fig. 54: Iceberg grounded by ice Fig. 56: Smooth and jagged surfaces in Mt 
Erebus ice cave

COLOUR
Patches greyish-brown volcanic 
rock mostly covered by fresh 
white snow makes up the mate-
riality of the site. In the ice cave 
of Mt Erebus, when light shines 
through, different shades of white 
and blue can be seen. Lichens and 
moss can be found on the island 
growing on rocks, providing hues 
of red, yellow and green to the 
plain white landscape. The array 

INFRASTRUCTURE
Gravel roads have been set up to 
provide direct access between 
McMurdo Station and Scott Base; 
mostly used for the transportation 
of supplies. Three main genera-
tors currently run Scott Base, with 
support from the wind turbines 
placed further up the hill. How 
can the proposed research station 
connect to the existing infrastruc-
ture of Scott Base?

of colours from the Aurora Aus-
tralis is mostly of interest to the 
occupants of the base. In a place 
surrounded by pure whiteness, 
how can the proposed research 
station use the colours of the envi-
ronment to improve psychological 
wellbeing?
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Fig. 57: Volcanic rock in contrast with the white 
snow

Fig. 59: Light qualities in Mt Erebus ice cave Fig. 61: Road connecting McMurdo Station (US) 
and Scott Base (NZ)

Fig. 58: Patches of orange and yellow lichen on 
exposed rock

Fig. 60: Aurora Australis at Scott Base Fig. 62: Wind turbines on top of the hill of Scott 
Base
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CHANGE
Throughout the year, Ross Island 
experiences constant change. 
During the change in seasons the 
conditions suddenly shift from 
continuous daylight to complete 
darkness. Ground height increases 
as the absence of sunlight allows 
constant wind and snowdrift to 
accumulate, creating a thick blan-
ket of snow. The ice in the region 
undergoes a change in size as the

 
Ross Sea turns to ice, creating a 
frozen platform that connects 
Ross Island to the McMurdo Dry 
Valleys. How can the proposed 
research station adapt to the shift 
in conditions and the ever-chang-
ing landscape of the site? 

NATURE
Only two penguin colonies are 
local to Ross Island; Emperor and 
Adelie penguins. Off the coast 
of the base, colonies of Weddell 
seals rest on floating ice. The 
only vegetation found around the 
island are moss, lichen and algae. 
What resilient design strategies 
can be learned from these living 
organisms?

APPROACHES TO DESIGN AND RESEARCH

Fig. 63: Ross Sea thawed during summer Fig. 65: Field of ice looking toward Mt Discovery Fig. 67: Emperor penguin layer of feathers

Fig. 64: Snow buildup at Scott Base(NZ) during 
winter

Fig. 66: Moonlight at Antarctica Fig. 68: Close-up view of the Emperor penguin 
layer of feathers

APPROACHES TO DESIGN AND RESEARCH

EXPLORATION MODELS

An analysis of sastrugi, look-
ing how wind influences the 
snow forms

Fig. 69: Exploration models of sastrugi
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CONCEPTUALISING NATURE

An analysis of the natural 
forms found around the site.

Fig. 76: Analysing form of Barne Glacier Fig. 78: Analysing form of Taylor Glacier Fig. 80: Analysing pressure ridges found around 
Scott Base

Fig. 77: Sketch of Barne Glacier Fig. 81: Sketch of pressure ridgeFig. 79: Sketch of Taylor Glacier

Fig. 70: Joyce Campbell’s photo of Barne Glacier Fig. 72: Joyce Campbell’s photo of Barne Glacier Fig. 74: Iceberg eroded by seawater

Fig. 71: Sketch of Joyce Campbell’s photo of 
Barne Glacier

Fig. 75: Exploration sketch of icebergFig. 73: Sketch of Joyce Campbell’s photo of 
Barne Glacier

APPROACHES TO DESIGN AND RESEARCH APPROACHES TO DESIGN AND RESEARCH
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SITE
SELECTION

Keeping the existing roads of the base, this chapter will look into the 
possible site locations for the proposed research station. 

SITE C:  SHORELINE

Site C is situated along the shore-
line and is about 100m from the 
Ross Sea. This site is beneficial 
when it comes to the collection of 
seawater. By placing the building 
on flatter ground at the bottom 
of the hill, a more simple and 
uniform structure can be used, 
without the complication of 
changing ground heights. With 
the sea levels rising every year, 
the buildings may be overcome by 
the ice in the future.

SITE B: ON THE WATER

With Site B, the building is placed 
at the edge of the shoreline and 
will be extending towards the 
water. A building situated on the 
water can benefit the research 
being done at Scott Base, which is 
looking into sea ice, where a part 
of the building can provide direct 
access to the water at all times.  
Although, placing the structure on 
the water will be challenging due 
to the constant change of water 
to ice between seasons. 

SITE A:  ON A SLOPE

On Site A the building is located 
further up the hill, 33 metres 
above sea level. Being surround-
ed by many significant natural 
landmarks, having an elevated 
position may provide better pan-
oramic views. Depending on the 
form of the building, the slope can 
provide some protection from the 
katabatic winds. The building will 
be further away from the sea ice, 
however, this will ensure safety 
from the rising sea levels in the 
future.

APPROACHES TO DESIGN AND RESEARCH

Fig. 82: Diagram showing possible site locations

SITE A

SITE B

SITE C

Fig. 83: Diagram showing possible design approaches of site
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PROGRAMME

Similar to the current mix of 
programmes in Scott Base, the 
proposed building will have the re-
quired amount of facilities needed 
from every research station in the 
harsh climate. The proposed re-
search station will address the de-
sign problems of the current Scott 
Base, like the lack of research fa-
cilities, poor organisation of living 
quarters and the social isolation 
brought from the separation of 
buildings. Instead of dividing the 
spaces into different buildings, 
each space will be connected into 
one larger structure. 
The proposed building will cater 
for the scientific research that 
is currently being done in Scott 
Base, designing permanent and 
temporary accommodation for 
scientists and workers, while 
providing sufficient space to store 
mechanical equipment and sup-
plies to survive throughout the 

year. Following this model, the 
research station will use a ‘cam-
pus-style’ design approach, sim-
ilar to Facebook HQ, where the 
design and arrangement of spaces 
promote collaboration and social 
interaction. Each space, depend-
ing on its function, will be divided 
within the three main categories 
of work, living, and storage/ lo-
gistics. An atrium will serve as the 
entry point for the visiting scien-
tists. Arrangement and planning 
of spaces will also be based on the 
levels of privacy needed by the 
users. 

The proposed research station will 
need to host 100 visiting scientists 
during summer, and 20 scientists 
during winter. Most visitors will 
sleep in tents, but the over-winter-
ing staff living will each be provid-
ed an individual room.

WORK
LIVING

STORAGE/
LOGISTICS

‘NEIGHBOURHOODS’

‘VILLAGE’
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Fig. 84: Diagram showing concept of a ‘village style design being used on the proposed research station

WORK
The ‘work’ spaces will consist of 
research labs, an administration 
office, a library, study areas, and 
a greenhouse. As a response to 
the isolated arrangement of the 
current buildings in Scott Base, 
the atrium will provide efficient 
circulation from the exterior and 
interior of the building, allowing 
easy access within the working 
environment. All designated 
‘work’ spaces will be connected 
through a central atrium, serving 
as a central hub for the many vis-
iting scientists that stay in Scott 
Base during the summer months. 
Events and gatherings around 
Ross Island are sometimes host-
ed by Scott Base, which means 
the building will need to provide 
a space where a group of people 
can gather.

LIVING
The proposed research station 
will provide basic accommodation 
needs, like bedrooms, bathrooms, 
kitchen, dining and laundry. Since 
Antarctic research stations are 
faced with isolation from the rest 
of the world, the building will 
need to provide amenities and 
activities to keep the scientists 
entertained. Lounge areas, a 
common room, and a gym will be 
available to the occupants. The 
living quarters of the research 
station is a private area exclusive 
to the individuals staying during 
winter. The area provides each 
person a designated room with 
shared bathrooms and a separate 
lounge area. The space should feel 
like a ‘home away from home’.

STORAGE/ LOGISTICS
Because of the limited infrastruc-
ture in Antarctica, research sta-
tions are expected to be self-suffi-
cient. Supplies that go in storage 
will be segregated into two types, 
warm and cold. Cold storage will 
be placed in underground stor-
age, uninsulated and unheated. 
Warm storage can be placed near 
the technical rooms with the 
mechanical equipment. A com-
munications room will be needed. 
A workshop with mechanical and 
construction tools is needed to 
keep the overall building function-
al.  A garage will be added to the 
programme, mainly to keep the 
fuel of vehicles like bulldozers and 
trucks from freezing.

WORK
Research facilities
Lecture/ Study room
Library
Administration
Library
Equipment storage

LIVING
Bedrooms
Bathrooms
Laundry
Personal storage
Lounge
Recreation room
Gym/ Weights room
Greenhouse
AV Room
Kitchen
Dining room

STORAGE/ 
LOGISTICS
Garage
Workshop
Supply storage
Comms. room
Equipment storage

APPROACHES TO DESIGN AND RESEARCH

Fig. 85: Diagram showing how spaces will be arranged within the building relative to ‘village-style’ concept
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DESIGN
DEVELOPMENT

SURROUNDINGS
Establishing a connection with 
the natural environment is im-
portant, therefore, the building 
will provide three set viewpoints 
looking out to significant sur-
rounding landmarks; Mt Erebus, 
Mt Discovery and Mt Terror. These 
viewpoints will be set in areas and 
rooms where most of the inhab-
itants can gather and enjoy each 
view. The dining and lounge area

will be looking towards Mt Ere-
bus, the library and study room 
will be looking towards Mt Terror, 
and the atrium will have a view of 
Mt Discovery. Having these set 
viewpoints, the building acts as a 
compass. 

By integrating the outdoor envi-
ronment indoors, inhabitants are 
reminded of the great beauty and

wonder of Antarctica, which could 
lead to a more positive working 
environment.

APPROACHES TO DESIGN AND RESEARCH

Fig. 86: Diagram showing treatment of viewpoints in section

Fig. 87: Diagram showing chosen viewpoints for the proposed research station

Fig. 88: Looking towards Mt Erebus Fig. 89: Looking towards Mt Discovery Fig. 90: Looking towards Mt Terror
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FORM
By following a design process 
through nature, the final form of 
the building will be derived from 
various landforms found in the 
sites’ surrounding environment. 
With respect to the treatment of 
Antarctica’s natural environment, 
the proposed research station 
needs to be designed as part of 
the landscape. Inspiration from 
pressure ridges and how these 

large ice chunks emerge from 
the sea ice will be the basis of 
the overall structure. One end of 
building will be partially buried 
into the slope while the other 
extends out towards the sea. Inte-
grating the building into the site’s 
topography will allow it to blend 
into the surrounding landscape. 
Sastrugis have been naturally 
formed and sculpted by the wind. 

With constant winds affecting the 
building, an analysis of the sastru-
gi’s unique form, will provide ideas 
for how the building’s façade 
will be designed to minimise the 
received wind pressure.

APPROACHES TO DESIGN AND RESEARCH

Fig. 91: Sketch of possible form inspired from the jagged edges of icebergs

Fig. 92: Sketch showing the use of a panelised system as the exterior  cladding of the proposed 
research station

APPROACHES TO DESIGN AND RESEARCH

Fig. 93: Translating the form of sastrugi into a possible building form
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CIRCULATION
A sense of community is vital 
in an isolated environment like 
Antarctica. Therefore, the pro-
posed research station needs to 
be designed to encourage social 
interaction within the building 
and its occupants. To achieve this, 
the atrium will be designed as the 
main circulation area within the 
building. Serving as the ‘heart’ of 
the building, most of the living 

and work spaces will be connect-
ed via atrium; keeping all the 
occupants in the building close. 
Stairs, pathways, and bridges will 
be used to allow for direct access 
to every room of the building. By 
encouraging the use of the atri-
um, there will be more chances for 
social interaction between occu-
pants. By allowing most of the 
circulation of the building to take  

place in the atrium, the space 
becomes socially warmer.

APPROACHES TO DESIGN AND RESEARCH

Fig. 94: 3d axonometric drawing showing connectivity and possible journeys within the building

- primary circulation

- secondary circulation

ENTRANCE TO
GROUND LEVEL

ENTRANCE TO 
FIRST FLOOR

ENTRANCE TO 
GARAGE

THIRD FLOOR

SECOND FLOOR

FIRST FLOOR

GROUND LEVEL
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Fig. 95: Bubble diagrams for spaces in each floor
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INTERIOR
The design for living conditions in 
the Antarctic is important as the 
issue of isolation can have trau-
matic effects on the health and 
well-being of the occupants. The 
theory is that nature can improve 
human performance and psycho-
logical well-being in the working 
environment. Therefore, the inte-
rior spaces in the building will be 
derived from the various constru-

cted landscapes, where the walls 
can follow the jagged edges found 
on site’s terrain or the smooth 
curves formed from wind-eroded 
snow. Passageways and the natu-
rally formed interiors found in ice 
caves can provide inspiration and 
a unique approach to the treat-
ment of the atrium and different 
spaces of the building. A rock 
garden with lichens and moss 

will be included into the atrium. 
The natural colours of the various 
vegetation found in the continent 
will provide contrast and relief 
from the overwhelming whiteness 
of the surroundings, improving 
the psychological well-being of 
the occupants.
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Fig. 96: Interior sketch of atrium

APPROACHES TO DESIGN AND RESEARCH

Fig. 97: Interior sketch of stairway, derived from the natural forms of ice caves
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LIGHT
Integrating as much natural light 
into the building is an important 
design aspect to the proposed 
research station. The focus for 
allowing natural light into the 
interior space is to create a more 
desirable and comfortable living 
environment, promoting positive 
psychological wellbeing for the 
occupants. Therefore, different 
strategies will be explored to see

which best fits. Fig. 91 is a section 
drawing showing how light can 
be incorporated into the internal 
spaces within the building, like 
the corridor, allowing light to pass 
through a common area like the 
gym space. Since the building will 
be elevated, another alternative 
could be to place windows on the 
floor, as seen in Fig. 92. Instead of 
direct light, diffused light from

the reflective surface of the ice 
can be brought into the building. 
During winter the only source of 
natural light is either from the 
aurora australis or the moon. By 
placing skylights in the atrium, it 
allows the occupants to view and 
appreciate its mystical beauty.
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Fig. 98: Section sketch showing how light can enter the central walkway

APPROACHES TO DESIGN AND RESEARCH

Fig. 99: Section drawing showing an alternative strategy of briging light into the building
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BIOMIMICRY
Biomimicry is a design process 
that translates adaptations in 
biology into solutions to inform 
architectural design.    The project 
will focus on the adaptations of 
the Emperor penguin since it is 
the only organism that can survive 
on land during the harsh winter. 
Emperor penguins are relatively 
large.  The larger the animal, the 
smaller the surface area: volume 
ratio, and so the less relative area 
there is to lose heat.    The pro-
posed research station will use 
this theory and house each space 
in one large structure so that 
heat loss may be minimised. As a 
strategy for thermoregulation, to 
keep the heat from escaping, their 
bodies have several layers of insu-
lation. On the outside, penguins 
have stiff, tightly packed feathers 
that overlap like fish scales to pro-

vide insulation and waterproofing. 
Under that is a layer of air, then 
a thick layer of fat which is the 
blubber. Loosely translating this 
theory of layers, the arrangement 
of spaces inside, along with over-
all structure and exterior cladding, 
will act as the ‘layers’ of the build-
ing, which can be seen in Fig. 94. A 
hallway, which can also substitute 
as a running track, wraps around 
the whole building, separating the 
interior spaces from the exterior 
walls. This represents the layer of 
air the penguin uses to maintain 
its body temperature. The interior 
walls act as the layer of blubber, 
while the exterior cladding will 
represent the outer feathers. 
When the emperor penguin is too  
hot, heat is lost from the surface 
by the swelling of blood vessels in 
the blubber causing the feathers

to open up allowing more of the 
warm blood to flow near the 
surface of the skin where the heat 
can be lost to the surrounding air, 
which is shown in Fig. 95. Both 
passive strategies of the Emperor 
penguin can be used  to regulate 
interior temperatures and should 
contribute to the overall ther-
mal performance of the building 
during both seasons. 

Although passive design strate-
gies have been set, the building 
will still require active mechanical

Fig. 100: Diagram translating penguin layers into plan

EXTERIOR CLADDING
(OUTER FEATHERS)

OUTER WALKWAY
(LAYER OF AIR)

INTERIOR WALLS
(LAYER OF BLUBBER)

SPACES AND ROOMS
(WARMER CORE)

ATRIUM
(HEART)

walls or used to heat the large 
water tanks of the building. Daily 
mean temperatures during sum-
mer in Scott Base are still rela-
tively cold, ranging from -4.5 °C 
to -11.4 °C. Although, if the inner 
living spaces like bedrooms and 
the lounge were to overheat, the 
Emperor penguins strategy can be 
used, with the air ducts acting as 
the blood vessels while the vents 
will act as the feathers. The BMS 
will be able to open vents in the 
selected rooms and absorb excess 
heat through the heat recovery 
system.

SKIN WHEN “NORMAL” SKIN WHEN “HOT”

the garage. While the outer walk-
way can only be used as an extra 
layer of insulation during winter, 
during summer there is opportuni-
ty for it to be used as a sun space. 
Similar to a glasshouse, where 
temperatures can reach up to 60 
°C,    the sealed outer walkway can 
utilise the summer sun to heat the 
air inside the space. The hot air 
generated can then be absorbed 
through the air ducts and stored 
within the rock garden in the atri-
um, as mentioned in the “Interi-
ors” chapter. The interior walls will 
also be lined with an insulated al-
uminium sandwich panel, and will 
have double-glazed windows that 
coordinate with those on the exte-
rior, which will be triple-glazed. 
The excess heat can also be 
distributed via ducts and stored 
within the insulated interior 

Fig. 101: Section drawing of Emperor penguin reacting to temperature changes
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systems, which will both be con-
trolled by a building management 
system (BMS). Heavy mechanical 
equipment like energy generators 
and HVAC systems will be housed 
in the workshop. Air ducts will be 
placed within the steel stucture 
and will be connected in every 
room of the station. 

During the summer months, 
the building is exposed to 24/7 
sunlight. As mentioned in the 
chapters above, the atrium and 
the three set viewpoints will 
have large glazing, which means 
passive heating can be utilised, 
allowing natural daylight to pass 
through the three layers of insula-
tion. The outer walkway can be ac-
cessed through the atrium placing 
doors and windows in three areas 
of the building, work, living and 

     Dayna Baumeister, Rose Tocke, Jamie Dwyer, Sherry 
Ritter and Janine Benyus, “Biomimicry Resource Hand-
book,” Biomimicry 3.8, (2012): p.29. 
    “How Do Penguins Stay Warm and Other Adaptions 
to Their Environment,” Cool Antarctica, Pictures of 
Antarctica, Facts and Travel Guide, last accessed 
May 14, 2018, https://www.coolantarctica.com/Antarc-
tica%20fact%20file/science/cold_penguins.php.
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     Lindsey Schiller, “3 Methods for Heating Green-
houses for Free,” Mother Earth News, last modified 
November 14, 2014, https://www.motherearthnews.
com/homesteading-and-livestock/heating-greenhous-
es-for-free-zb0z1411zmat.
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CONCLUSION

The aim of the research project 
was to explore a possible archi-
tectural identity in Antarctica, 
through a redesign of Scott Base. 
The goal was to take inspiration 
from Antarctica’s natural envi-
ronment and translate them into 
design. 

The project recognises the chal-
lenges of building and living in 
an inhospitable continent and 
addresses the problems of isola-
tion and harsh climate by placing 
attention on the design of living 
conditions, with special emphasis 
on circulation and building layers.

In terms of form, the existing 
research stations appear to be 
visually out of context. By allow-
ing the design to be driven by the 
surrounding environment, the 
proposed research station was 
able to express a visual identity of 
the site. Existing research stations 
have focused solely on protection 
from the cold, neglecting the 
importance of the quality of living. 
This project goes beyond the cur-
rent functional approach. Instead, 
it is designed around the idea that 
a positive connection with nature 
can improve human performance 
and wellbeing in a workplace. The 
framed viewpoints have allowed 
the seemingly unapproachable 
landscape to be brought into the 
interior which should reduce the 
feeling of hostility and increase 
awareness to the surrounding 
terrain.

The methods used during this 
research project looked into a 
number of literature and prece-
dent reviews. Research into the 
existing precedents in Antarctica 
was not as useful as expected, due 
to the small number of research 
stations to study. 

The purpose of looking into the 
architecture in Antarctica was 
to discover how a typical design 
approach may differ in an extreme 
climate. While the proposed 
research station needed to be a 
highly serviced building, several 
architectural touches unique to 
extreme climate were added to 
the programme. By introducing 
exercise into the building layer 
and large glass openings that pro-
vide magnificent views, the pro-
posed research station provides 
a distinct approach to previous 
living spaces in the Antarctic.

The design process of biomim-
icry proved useful  throughout 
the design process. It has helped 
inform circulation and the ar-
rangement of spaces within the 
building, providing passive design 
strategies for better thermal 
performance. Looking into the 
organisms that live in Antarctica 
helped provide an understanding 
of how they survive in the harsh 
conditions. This method could be 
helpful when considering building 
in other extreme climates around 
the world. 

CONCLUSION CONCLUSION

Fig. 102: Scientists at Scott Base

The future of Antarctica may be 
uncertain, but its significance 
should not be underestimated. 
Human presence in the Antarctic 
is crucial as research teams living 
in the hostile continent help en-
hance societies’ knowledge of the 
key environmental issues. Partic-
ipating countries like New Zea-
land and the United States have 
recognised its importance and 
are currently spending millions of 
dollars on building new research 
stations for scientific research in 
the South. 
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Exterior render of the proposed research station Atrium render
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Outer walkway render

Dining area/ kitchen render
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Lecture/ Study area render

Garage/ Storage render
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Site plan
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