
STOREHOUSE OF THE EARTH
To Document the Fast-Changing Environment

by MASSA ES NSTITUTE

Namjoo Kim MAR 2 9 2016

Bachelor of Architecture LIBRARIES
Korea University, 2012 ARCHWES

SUBMITTED TO THE DEPARTMENT OF ARCHITECTURE IN PARTIAL
FULFILLMENT OF THE REQUIREMENTS FOR THE DEGREE OF

MASTER OF ARCHITECTURE
AT THE

MASSACHUSETTS INSTITUTE OF TECHNOLOGY
FEBRUARY 2016

@2o16 Namjoo Kim. All rights reserved.

The author hereby grants to MIT permission to reproduce

and to distribute publicly paper and electronic
copies of this thesis document in whole or in part
in any medium now known or hereafter created.

Signature redacted
Signature of Author:

Department of Architecture

Ja uary 14, 2016

Signature redacted-
Certified by:

J. Meejin Yoon,
Head, Department of Architecture

Professor of Architecture
Thesis Advisor

Signature redacted
Accepted by:

Takehiko Nagakura
Associate Professor of Design and Computation

Chair of the Department Committee on Graduate Students





THESIS COMMITTEE MEMBERS

Thesis Advisor

J. Meejin Yoon, MAUD

Head, Department of Architecture

Professor of Architecture

Thesis Readers

Miho Mazereeuw, MArch, MLA

Ford International Career Development Professor

Assistant Professor of Architecture and Urbanism

Rania Ghosn, DDes

Assistant Professor of Architecture and Urbanism

Caitlin T. Mueller, PhD

Assistant Professor of Structural Design



4



STOREHOUSE OF THE EARTH
To Document the Fast-Changing Environment

by

Namjoo Kim

Submitted to the Department of Architecture
on January 14, 2016 in partial fulfillment of the
requirements for the Degree of
Master of Architecture

ABSTRACT

In the book Silent Spring, Rachel Carson argues that humans are one species that could modify its sur-
roundings so drastically as to cause damage to the Earth. Currently, as a consequence of accumulated

modification, the rapidity of environmental change accelerates and causes hazards all over the world.

Though the earth is always changing, the current speed of change is unprecedented and problematic.

The site of this thesis, the Rhone glacier and surrounding area, shows the drsatic speed of change. The

Rhone glacier, 11,500 years old, is one of the oldest glaciers in the Alps. However, scientists estimate

that this glacier, along with 94% others in the Alps, will disappear in 100 years due to climate warming.

When the environment changes slowly flora and fauna can adapt to the change. However, species that

are vulnerable to small changes become extinct.

Numerous disciplines document the alarming changes taking place including art, science, photography,
and film. Each uses unconventional methods to document the rapidly-changing world. I call this new

type of documentation culture the "culture of capture." Its preconditions are [1] a shared concern about

the extinction of species and the loss of the landscape and [2] the use of new technology to document

every detail of change.

This thesis argues that architecture is a unique medium that can both document the changing environ-
ment as well as have a positive impact on the physical form. I propose two architectural interventions:

a 'glacier blanket' and a 'mountain hat' to delay change and to archive the physical remnants of the

melting glacier and nival plants. The future scenario of the site, which consists of four aspects, Glacier

retreat, Bio-Diversity, Tourism, and Infrastructure, is complicated and constantly varying. The archi-

tectural documentation will also be an intricate system that adapts its function and form.

Thesis Supervisor: J. Meejin Yoon
Title: Head, Department of Architecture

Professor of Architecture
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The history of life on earth has been a history of interaction between living

things and their surroundings. To a large extent, the physical form and the

habits of the earth's vegetation and its animal life have been molded by the

environment. Considering the whole span of earthly time, the opposite effect,

in which life actually modifies its surroundings, has been relatively slight. Only

within the moment of time represented by the present century has one spe-

cies-man- acquired significant power to alter the nature of his world.

Rachel Carson, Silent Spring

19



'U

*4
t-

H

6 /
2'

SN
L

I
t. 

4~

Al 
~ 

A
4 

A
tr

-t 
~ 

~
'A

 
~

A

.Jt
tv

I'

h

I ' 2<
tt

-4

Z
 

A
A

X%
; 

)

'A
- 

4.%

A
'

a 
-

* 
-'A

 
*~t

m
't

-
* 

A
-

C

3-I', 
&

#
73.

I C.

'4'Ii'I
A

 
~A 

~'%
. 

Li

9

'At

-'~.
A'

S
t

t 
"9

':4

.4

4. 
4

AAtA

lbh6

-CO
f

E0zCN

V

'A
A

.C
 

A
:

~

'I

V
I 

w
tt

'N'N
'

A
-

'.*4\
* 

2

4 
V

N
iO

 C
_zzI



1
INTRODUCTION

Storehouse of the Earth, an architectural Documentation
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Introduction

STOREHOUSE OF THE EARTH

In the book Silent Spring, Rachel Carson ar-

gues that humans are one species that could

modify its surroundings so drastically as to

cause damage to the Earth. Currently, as a

consequence of accumulated modification,

the rapidity of environmental change has ac-

celerated and has caused hazards all over the

world. Though the earth is always changing,

the current speed of change is unprecedented

and problematic.

The site of this thesis, the Rhone glacier and

surrounding area, shows the drastic speed of

change. The Rhone glacier, 11,500 years old, is

one of the oldest glaciers in the Alps. Howev-

er, scientists estimate that this glacier, along

with 94% others in the Alps, will disappear in

100 years due to climate warming.1When the

environment changes slowly flora and fauna

can adapt to the change. However, when the

speed of change is rapid like today, species

that are vulnerable to small changes become

extinct.

Numerous disciplines document the alarm-

ing changes taking place including art,

science, photography, and film. Each uses

unconventional methods to document the

rapidly-changing world such as replicating,

scaling, capturing etc. I call this new type

of documentation culture the "culture of

capture." Its preconditions are [1i a shared

concern about the extinction of species and

the loss of the landscape and [2] the use of

new technology to document every detail of

change.

12 Introduction



This thesis argues that architecture is a

unique medium that can both document the

changing environment as well as have a pos-

itive impact on the physical form. I propose

two architectural interventions: a 'glacier

blanket' and 'mountain hat' to delay change

and to archive the physical remnants of the

melting glacier and endangered nival plants.

The future scenario in which this thesis is

projected consist of four categories, Glacier

retreat, Bio-Diversity, Tourism, and Infra-

structure. I have extracted the future scenario

that I use in this thesis from different disci-

plines such as climatology, glaciology, geolo-

gy, biology, economy and policy. Each of this

discipline has its own scenarios, which stands

alone. I drew from these multiple scenarios to

make one combined scenario where architec-

ture can intervene in.

Introduction 13



Glacier

The Switzerland glacier is melting every

year, with 180/ of the ice having disappeared

in the last 20 years. Thus, there are a series

of efforts to slow down this environmental

change. For example, the oldest part of the

Alps is covered by a giant white cloth, which

reflects the sunlight in order to diminish the

melting. The Andermatt ski-lift company had

covered 2,500 square meters using polyester

and polypropylene fabric, which was pro-

duced by nonwoven manufacturer in Switzer-

land.

Bio Diversity

The future scenario for bio diversity predicts

the migration of alpine plants and trees will

invade the upper elevation zone and disin-

tegrate the nival plant habitat above 2800m,

which is called summit trap phenomena. The

high mountain plants are venerable to the

environment change so they are used as a

sensitive bio indicator of mountatin area. The

upward shift of treelines and alpine plants

are already witnessed and in the future, the

nival plant such as Saxifraga exarata and S.

oppositifolia eventually become extinct.2

Tourism + Infra Structure

The future environmental change also affect

human economy including tourism and infra

structure. Every year, around 120 million

tourists visit the Alps: The area of ski re-

sort area exceed 3,400 km2 and the network

of hiking route in the Switzerland Alps is

more than 60,000 km. As the glacier and

permafrost melt, more proglacial lakes will

be created and the natural hazards such as

landslides, avalanches and floods threaten

the villages in this region.

14 Introduction



The architectural documentation here is an

intricate system, which is composed of many

elements that are related to four categories in

the future scenario. The form and function of

this architectural documentation will change

to adapt to the environmental change. This

thesis propose an occupiable documentation;

therefore, in this thesis, architecture is both

a medium to document and a space to ar-

chive. Finally, this thesis will propose a new

relationship between architecture and the

environment by becoming a storehouse of the

earth.

i Wallinga and S.W. Van de Wal, "Sensitivity

of Rhonegletscher, Switzerland, to Climate

Change: Experiments with a One-Dimension-

al Flowline Model.", 390

2 Gottfried et al., "A Fine-Scaled Predictive

Model for Changes in Species Distribution

Patterns of High Mountain Plants Induced by

Climate Warming.", 250

Introduction 15
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2
NEW METHOD OF DOCUMENTATION

Background Research: Documentation in the Fast-Changing Environment
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New Method of Documentation

2.1 CULTURE OF CAPTURE

Numerous disciplines document the alarm-

ing changes taking place including art,

science, photography, and film. Each uses

unconventional methods to document the

rapidly-changing world such as replicating,

scaling, capturing etc. I call this new type of

documentation culture the "culture of cap-

ture." Its preconditions are

[1 A shared concern about the extinction of

species and the loss of the landscape

[2] The use of new technology to document

every detail of change.

As the capacity of the storage medium be-

comes almost unlimited and 3d scanning

technology has a capability to scan the exact

form of landscapes or buildings, people can

store every detail of the world in digital form.

This enables artists, researchers, and film

directors to record and archive the precise

replication of the endangered environment,

especially landscapes, and this become a new

type of documentation culture. For example,

'Cyark', which is an international Non-Prof-

it Organization, is working on creating 3D

digital models of the world's cultural her-

itage sites in order to ensure that the next

generation can share the same knowledge

with us regardless of the condition of the

physical sites. Another example is "Frozen

Relics" project that scanned the arctic floes

and recreated them in a gallery space so that

people could observe the secret of the arctic

landscape.

18 1 Culture of Capture



CATALOGUE

Replicating / Scaling

K0

Frozen Relic: Arctic Works i aw L1ccs T 'i qino andscape Pro ier'
Scanlab Folder and collaborators LVML, at ETH

C Nick Cobbing/Greenpeace

Digital Mapping

.003-a...............
20nos.t..............

mooooooa......S......

t.wooaooooo.,.1..........
vcocooSooO......aao+,

"""""i iOO0O0oO'O3O#AVIOS MAM*AS..
0e0OOdO9 ooOOOOO+..., ...
'oonoaoonoo,..

'ooooooon baO...ioaooaaaccaniao.....
03Coooooo"

Field Expedition: Mongolia Ascii-Art Mapping
National Geographic J. M. Adovasio

Freezing

The Frozen Ark ------ Dissection diagram is attached
The Frozen Ark
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I categorize documentation projects under the

culture of capture according to the method

they use. There are seven categories: Rep-

licating, Scaling, Digital Mapping, Collage,

Capturing, Freezing, and Abstracting. Espe-

cially, replicating and scaling are very inter-

esting methods to document the landscapes,

since they can replicate the original form

precisely and display it in various sizes.

This thesis argue that architecture can borrow

these methods from other media to com-

municate with the public and evoke a pow-

erful memory of landscapes. This thesis also

wants to demonstrate that architecture has

a capability to document the outside world

by itself instead of being a container of other

media. This is a very interesting argument

because historically, architecture has been a

repository of maps, art, and documents but

not an active medium to document the world.

The next chapter will discuss the history of

architecture as a repository.

20 Culture of Capture



CATALOGUE

Collage

4..

Fw ~

The Victory Atlas
Elena Damiani

Capturing

Heterotopia, the Tragic Fall
Vincent J.Stoker

Traces of Nature in Japanese Suburbs
Yukiko Suto

the Landsat Program
NASA

Early Map Works
Sol LeWitt

The Ethics of Dust
Jorge Otero-Pailos

Abstraction

Meteorographica
Francis Galton

The Map as an Artistic lerritory
Eduard Imhof

Mnemosyne Atlas
Aby Warburg
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Dissection Diagram 01

Replicating / Scaling

I
Frozen Relic: Arctic Works

Scanlab

Scanning /Replicating / Scaling

Ice Floe, Landscape

The Melting Glaciers Display

Very Low

2014

Digitnal Document

Method

Replicating
Scaling

Replica

Concern about
Climate Change

uo1eAIJoW

22 Culture of Capture
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Replication of Ame's Floe

12 January - 9 February 2013
Monday to Friday 1 Oarn-7prn
Saturday 10am-3prn
Melting and Disappearing Everyday

;%

- ;-

-- -

66

.Oia A'

-

-- - - - - -- - - - - - - -

Arne's Floe

Captured
at 1 7:01:07hrs on 16 September
at 79 22.558 N, 003 04.611 W
Arctic

Melted and Disappearing After.
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Dissection Diagram 02

Digital Mapping

Field Expedition: Mongolia

National Geographic

Mapping / Collaborating

Mongolia Landscape

Find Ancient Relics

Getting Lower, Ongoing

Ongoing

Collaboration Work

Method

Mapping/
Collaborating

40
Artifacts in Mongolia

0
C)

Digital Map L

Concern about
Historical Heritage

uoneAoWJ
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Dissection Diagram 03

Collage

The Victory Atlas

Elena Damiani

Collage

Map, Images Of Landscapes

Question about the Meaning of Representation

High, Subjective

2012

Collage

Method

Collage

World Map,
Image of Landscapes-

Art Work 2

Question about
Representation

UOiApIOW

26 Culture of Capture
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Dissection Diagram 04

Capturing

A 4y

Project Name

People

Method

Contents

Motivation

Discrepancy

Year

Type

The Ethics Of Dust

Jorge Otero-pailos

Capturing (Dust)

Dust

Pollution Display

Medium

2009

Art Work

Method

Capturing

Dust on the Wall AW
5 of a Historic Building AW
0

Concern about
Conservation of Builidngs

uO11e1PAi1OW

28 Culture of Capture

__________________________________ I



Doges Palace built in 1340

.

.K ..............

e

Lae She ihDStX

ri

L.t.. .....t

.. .. . .

-20 Motto P ,?NIl ~ty

4,

~ ;*~

~I :4

1k

29

1 '4 1

II
a *

~IN

Am

OPO

I ia



New Method of Documentation

2.2 ARCHITECTURE TO DOCUMENT

Historically, architecture has provided a space

to display the drawings and paintings about

landscapes. Cave painting was the earli-

est example, in which animals and natural

environment was stored inside a built form.

For example, the Cave of Altamira in Spain,

which is believed to have been created be-

tween 16,400 and 14,000 years ago, contains

detailed figures of animals. The map gallery

in Vatican Museum which was built in the

16th century is another example that Italy's

geography was documented as the new carto-

graphic techniques were developed. It curated

40 maps of regions or cities in Italy during

that period. These historical precedents are

repository architecture where other media

was stored.

However, this thesis imagines a new archi-

tectural typology, the architectural documen-

tation, which is both a medium to document

and a space to archive.

30 Architecture to Document



Gallery of the Maps in the Vatican Museum
Chttps://vaticanpatronscalifornia.org
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Galleria Delle Carte Geografiche, Vatican Palace

The Gallery of Maps, 120 Meter Long
Ignazio Danti, 1578 1580
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3
RETREAT OF GLACIERS IN THE ALPS

Background Research: the Switzerland Alps, a rapidly-changing landscape
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Retreat of Glaciers in the Alps

3.1 WHY THE ALPS?

An urgent crisis in the 21st century, climate

change causes great damage to landscapes,

particularly glaciers, which reacts to even

small temperature increases. Glaciers have

been melting all over the world since the end

of the Little Ice Age (around 1850), especial-

ly from the late 20th century glaciers have

begun retreating rapidly.

The site of this thesis, the Rhone glacier,

11,500 years old, which is one of the oldest

glaciers in the Alps shows the drastic speed of

change. Scientists estimate that this glacier,

along with 94% others in the Alps, will disap-

pear in 100 years due to climate warming.'

The melting or retreat of glaciers poses sev-

eral problems. The glaciers in the Alps are

tourist attractions, a natural water source and

a buffer against natural hazards.

i Wallinga and S.W. Van de Wal, "Sensitivity

of Rhonegletscher, Switzerland, to Climate

Change: Experiments with a One-Dimension-

al Flowline Model.", 390

36 Retreat of Glaciers in the Alps
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MAP 2. RHONE GLACIER ICE THICKNESS AND BED ROCK SECTION

The overdeepening(dark blue in the map) is potential sites for pro-glacial

lakes, which is also related to the natural hazards.,

Rhone Glacier
1900 (hand-colored postcard)

2004

Calculated Ice-Thickness Distribution

a b C

I . - - --

L
d e . - f

.. ,,. I

9

Glacier Top

--- -- Glab Top 1

Glab Top 2
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MAP 3. SURROUNDING AREA
3389

The natural landscape in the Alps is dynamic with a great diversity of plant species and wild

arimals. The site of this thesis includes the montane forest, the alpine grasslands and the nival
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NOTE

1 Linsbauer, Paul, and Haeberli, "Model-

ing Glacier Thickness Distribution and Bed

Topography over Entire Mountain Ranges with

GlabTop." 1

MAP 1

Data adapted from

1. Farr, T. G., and M. Kobrick, 2000, Shuttle Radar Topography Mission produces a wealth of data. Eos Trans.

AGU, 81:583-583.

2. GLIMS and NSIDC (2005, updated 2015): Global Land Ice Measurements from Space glacier database.

Compiled and made available by the international GLIMS community and the National Snow and Ice Data

Center, Boulder CO, U.S.A.

Reproduced by Namjoo Kim

MAP 2

Data adapted from

A. Linsbauer, F. Paul, and W. Haeberli, "Modeling Glacier Thickness Distribution and Bed Topography over

Entire Mountain Ranges with GlabTop: Application of a Fast and Robust Approach," Journal of Geophysical

Research: Earth Surface 117, no. F3 (September 1, 2012): F03007, doi:10.1029/2011JFoO2313.

Reproduced by Namjoo Kim

MAP 3

Data adapted from

http://www.bafu.admin.ch/umwelt/12877/index.html?lang=en

Reproduced by Namjoo Kim

48 Retreat of Glaciers in the Alps
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View from the Hiking Route
C 2015 Namjoo Kim
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FUTURE SCENARIO

Research on the Four Categories of the Future Scenario
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Future Scenario

4.1 FOUR LENSES TO SEE THE FUTURE

The future scenario of this thesis is based

on IPCC AlB scenario, which is a moderate

version compared to other scenarios (fig-

ure 1), because many GCM(Global Climate

Model) and RCM(Regional Climate Model)

of Europe use AB scenario to estimate the

climate changes in the future. Figure 2 shows

the projected global annual mean surface air

temperature change under the AiB scenario.

B T

G I

The future scenario in which this thesis is

projected consist of four categories, Glacier

retreat, Bio-Diversity, Tourism, and Infra-

structure. I have extracted this four differ-

ent lenses from different disciplines such

as climatology, glaciology, geology, biology,

economy and policy. Each of this discipline

has its own scenarios, which stands alone. I

drew from these multiple scenarios to make

one combined scenario where architecture

can intervene in.

B Bio Diversity

G Glacier
T: Tourism

I : Infra Structure

52 ! Future Scenario
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Figure2. The global annual mean surface air temparature in Al B

Figure 2, Data adapted from Met Office Hadley Centre, "ENSEMBLES Climate Change and Its Impacts at Seasonal,

Decadal and Centennial Timescales," 2009, www.ensembles-eu.org.
Reproduced by Namjoo Kim
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LENSE 1. GLACIER RETREAT

The Switzerland glacier is melting every year,

with 18% of the ice having disappeared in the

last 20 years. Rhoneglacier, which is the site

of this thesis, will also vanish in ioo years.

Thus, there are a series of efforts to slow

down this environmental change. For exam-

ple, the oldest part of the Alps is covered by a

giant white cloth, which reflects the sunlight

100%

80

60

40

20

0

in order to diminish the melting. The An-

dermatt ski-lift company had covered 2,500

square meters using polyester and polypro-

pylene fabric, which was produced by nonwo-

ven manufacturer in Switzerland. However, it

is difficult to prevent the melting process of

the Alps glaciers.
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Figure3. Calculated Future Change in Glacier Area

Data adapted from Matthias Huss, "Present and Future Contribution of Glacier Storage Change to Runoff

from Macroscale Drainage Basins in Europe," Water Resources Research 47, no. 7 (July 1, 2011): Wo7511,

doi:10.1029/2010WRo10299. Reproduced by Namjoo Kim
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LENSE 2. BIO DIVERSITY

The future scenario for bio diversity esti-

mates the migration of alpine plants and the

upward shift of treeline, which will invade

the upper elevation zone and disintegrate

the nival plant habitat above 28oom. 2 This is

called summit trap phenomena. The upward

shift of treelines and alpine plants are already

witnessed and in the future, the nival plant

such as Saxifraga exarata and S. oppositi-

folia eventually become extinct. 3 The high

mountain plants are used as a sensitive bio

indicator of mountain area because they are

venerable to the environment change.
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Figure4. Bio Diversity in Switzerland Alps 1
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Data adapted from Robin Engler et al., "21st Century Climate

Change Threatens Mountain Flora Unequally across Europe," Global

Change Biology 17, no. 7 (July 1, 2011): 2330-41, doi:10.1111/j.1365-

2486.2010.02393.x. Reproduced by Namjoo Kim
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LENSE 3.TOURISM

Every year, around 120 million tourists visit human economy including tourism and infra

the Alps: The area of ski resort area exceed structure. Since the snowline is also shift-

3,400 km2 and the network of hiking route in ing and the landscapes are changing, the ski

the Switzerland Alps is more than 60,000 km. industry and other tourism industries need to

The future environmental change also affect adapt to the future change in order to survive.

Number of ski areas

With reliable snow cover today

With reliable snow cover in future (+2 'C)

With reliable snow cover in future (+4 *C)

3526157-*

35302012 4423

5454 1 0

Figure6. Projected changes of the nurmber of ski resorts

Data adapted from Hans Elsasser and Paul Messerli, "The Vulnerability of the Snow Indus-
try in the Swiss Alps," Mountain Research and Development 21, no. 4 (November 1, 2001): 335-39,

doi:1O.1659/0276-4741(2001)210335:TVOTSI ]2.o.cO;2.Reproduced by Namjoo Kim
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LENSE 4. INFRASTRUCTURE

The glaciers in the Alps is a water tower in

Europe. For example, in Switzerland's Rhone

Valley, melting glaciers have supplied fresh

water to crop fields for hundreds of years.

As the glacier mass balance decrease, the

need for building more water reservoir will

increase in the near future to maintain the

ground water.
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Also, as the glacier and permafrost melt,

more proglacial lakes will be created and the

natural hazards such as landslides, avalanch-

es and floods threaten the villages in this

region. The infra structure to prevent the

natural hazards will become more essential in

this region.
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Figure7. Annual flow volumes in the Mauvoisin dam (averaged over five years)

in accordance with different climate scenarios

Data adapted from Wilfried Haeberli, et al., "Gletscherschwund Und Neue Seen in Den Schweizer Alpen,"

Wasser Energie Luft 104 (2012), http://infoscience.epfl.ch/record/178376/files/2012-846_Haeberli_

SchleissLinsbauerK%C3%BCnzlerBC3%BCtler_Gletscherschwund-undneueSeenindeSchweiz-
erAlpen.pdf. Reproduced by Namjoo Kim
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Future Scenario

4.2 ELEMENTS IN THE FUTURE SCENARIO
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Glacier Blanket Mountain Hat

2100 AD

Glacier retreat, proglacial lake formation, upward

shifting of treeline and plants, bio diversity change,

ski resort migration
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NOTE

1 Linsbauer, Paul, and Haeberli, "Model-

ing Glacier Thickness Distribution and Bed

Topography over Entire Mountain Ranges with

GlabTop." i

2 Nicoletta Cannone, "Unexpected Impacts of

Climate Change on Alpine Vegetation." 362

3 Gottfried et al., "A Fine-Scaled Predictive

Model for Changes in Species Distribution

Patterns of High Mountain Plants Induced by

Climate Warming.", 250
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5
ARCHITECTURAL DOCUMENTATION

Two Architectural Intervention, Glacier Blanket and Mountain Hat

69



Architectural Documentation

5.1 GLACIER BLANKET & MOUNTAIN HAT

This thesis argues that architecture is a

unique medium that can both document the

changing environment as well as have a pos-

itive impact on the physical form. I propose

two architectural interventions: a 'glacier

blanket' and 'mountain hat' to delay change

and to archive the physical remnants of the

melting glacier and endangered nival plants.

Glacier Blanket

As mentioned in the previous chapter, there

has been attempts to diminish the glacier

retreat by covering the glacier with a giant

polyester and polypropylene fabric. "Glacier

Blanket" aims to go beyond the mere protec-

tion and actually function as a tool to docu-

ment the changing landscape.

The entire size of the glacier blanket is 4.8

km by 8 km to cover 2/3 of the Rhone glacier,

under the permanent snowline. The function

and form of the glacier blanket will change

to cope with the environmental change.

The glacier blanket will 1. Delay the melting

process of the Rhone glacier by reflecting

sunlight 2. Collect the physical and chemical
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remnants of the glacier such as rock and min-

eral dusts. 3. Become a permanent archive of

those remnants. Also, some tension struc-

ture, which has maintained the fabric, will be

converted to the pedestrian bridges when the

underneath glacier melts.

The mineral dusts from the melting glacier

provide long-term records of the Earth and

by archiving them in the architectural device,

this valuable historical records can survive. In

the glacier blanket, there are three different

structure system: tension structures, which

support the fabric, air structures, which

provide indoor spaces for researchers and

tourists, and flexible structures, which will

become archives. The flexible part will sink

when the glacier melts to collect gravels and

mineral dusts from the melting glacier. Even-

tually, this archive will sit on the bed rock

after the glacier disappear. The process and

shape of the archive is similar to the moraine

formation; therefore, I call the final stage of

the archive "artificial moraines"
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Mountain Hat

Nival plants in the Alps are in danger as

alpine plants are migrating to the upper

elevation zone. I propose this mountain hat,

which will become a new habitat for the nival

plants. The mountain hat consists of three

parts: a surface, which is a nival plant habitat,

a space, which provides huts for tourists, and

an underground archive, which will archive

the seed.

Mountain hat as well as glacier blanket aim to

decelerate the speed of environmental change

in order to gain time to document important

natural elements.
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Glacier Blanket
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NEW FUTURE SCENARIO

with Glacier Blanket & Mountain Hat

'I
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Infra Structure

Phase 1
- Connecting the existing tourist routes
( Cable car/ Hiking routes )

Phase 1
- Delaying the melting process
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Phase 1
- Mountain hut / Research center
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Phase 2
- Preventing natu al hazards such as the rockfall and'flooding

Phate 3
-Pro lacial lakes become water reservoir

Phase 2
- Archiving the physical and chemical remnants
- Providing indoor spaces to researchers and tourists

AN Fr-

Phase 3'
- Becomihg artificial moraines and tension bridges

'j..

B T (

Phase 2
- Archiving the nival plant seed

Phase 3
- Archives become seed banks
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SYSTEM

Glacier Blanket

Glacier Blanket
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SYSTEM

Mountain Hat
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Mountain Hat
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SYSTEM

Artificial Moraine

0

Phase 1

The artificial moraine is a part of the glacier blanket. The primary
structure, tension cables, holds the secondary structure, air beams

Phas

As th

e 2

e glacier underneath the air structure melts, the artificial
ine is detached fr-m tension cables
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Phase 3

When the artificial moraine lands on the ground, it will
[1] archive the mineral dusts and other physical remnants from the melting glacier
[2] become a protective barrier against natural hazards.

7p

Phase 4

After the fabric is degraded, the artificial moraine will
[1] become a permanent archive
[2] mark the land to remember the disappearing glacier.

-7

Architectural Documentation 1 81



-~ A

.1' a~

'1!:!'-/ "~' ~''
a iI~/ /1<!

a 7/1/147+

/ / ~ ~ / /I'~7// / / /0'
- ii

~/I 4t~II
/1,; 

;~1 /

'a'
/ /I 7

a,, A /

"M

82

a~ 
/

I

I

7771

rag-

Of



/1/
1'! I

1/'

Ii! I/I

/ ~ ~ ~ 4-7FIi i

4//f

f



7

-- _ I

/

/

-N

- -J

/

/

/

if

*1

/ /

/

/ /

/

84

/

.1
/

/

c

I

I



/

0.

7

85

I- -. i
r

I

~~ - ->

I



C *"

I.
/
I

I)ii
I
I

I ~ III;!

I

t{.~t I ~Q4 ~/ li/I 'I

41 I

I''', lI/i/41 ,1~~

II // : /

I / /

~ 'Ar '~ '~&h a



4;

if ~1

i~

I

Iii ~
ii

(II ~ -iii
I! "S

,It ',k~sI (
it;.,

I!I,
4' / 1

'N

- .34

It

fig



II U

y .1 J WI

49 4 - 3 ~ 49 >

I- g, 4 4

Al'- { 4 ' r 4

Al f4'* fr

Le. t

'N * 4~ \~ j'km

A'I ,

Is;44~

A -01 ~
I

PA'

~44

44%.

"wAttle

*4
- 4%,

'49 V 41*.....

'AlA

'14.
At';;,

86

-"

ill 4#Nt 4f



iwft4

4*4A
am ***a

'4%~ ~ 
~ Tftft f -

%k~ft

Tm

I

40W4

M-h -W --(l

tq44

~~AN.

44 444

-W

4*Ax,

7A
4~44.3.4

, 16 .



.4

II
/ /7

/ / 2! H/

/
/

90

V

9

1



SECTION

Underground Seed Bank of Mountain Hat
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SECTION

Glacier Research Lab & Glacier Museum
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PERSPECTIVE

Glacier Blanket

Architectural Documentation 95



Architectural Documentation

5.2 STOREHOUSE OF THE EARTH

The architectural documentation here is an

intricate system, which is composed of many

elements that are related to four categories in

the future scenario. The form and function of

this architectural documentation will change

to adapt to the environmental change. This

thesis propose an occupiable documentation;

therefore, in this thesis, architecture is both

a medium to document and a space to ar-

chive. Finally, this thesis will propose a new

relationship between architecture and the

environment by becoming a storehouse of

the earth.
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MODEL

Mountain Hat

aa



Mountain Hat with Site Model

30 x 30 x 25 inch
Wood, 3d Printing
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Mountain Hat with Site Model

30 x 30 x 25 inch
Wood, 3d Printing
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Mountain Hat with Site Model

30 x 30 x 25 inch
Wood, 3d Printing
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Glacier Blanket with Site Model

8 x28 x 12 inch
Wood, 3d Printing, Resin
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Glacier Blanket with Site Mode/

8 x28 x 12 inch
Wood, 3d Printing, Resin
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DETAIL

Underground Seed Bank
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DETAIL

Moutain Hut & Research Center

IA.A

S

11
I
I
I
I
I
1

t.

**

Architectural Documentation 105



DETAIL

Glacier Research Center
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DETAIL

Glacier Park & Tourist Center
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View from the Hiking Route
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PROJECTION MODEL

Site Model
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