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ABSTRACT

The Demilitarized Zone (DMZ] landscape between
the Democratic People’s Republic of Korea and the
Republic of Korea is currently the most dangerous
and heavily fortified territory in the world and has
produced a series of continuously linked brownfield
lands on a divided Korean Peninsula through the
continued intense presence of military troops

and equipment, a significant amount of defense
infrastructure, and pollutant buildup over the last
seventy years. The political and social reunification
of the two Koreas may occur in the coming years
and any work in the future to address the landscape
of a unified peninsula would be required to carry
out in the DMZ. The work includes a complete
characterization of the land area and water

bodies and the existing military infrastructure

and abandoned equipment, with the proposed
remediation of soils, groundwater, and drainage
systems as well as the concerns of brownfield land
reuse, adding new industrial manufacturing to the
area, the increase of tourism into the region, and
the development of both traditional and new forms
of regional energy generation. The brownfields in
the DMZ can be considered an extreme version of
the more conventional post-industrial sites that
are addressed in other urban or ex-urban venues
through the methods and conventions of brownfield
regeneration. Or indeed it may become a new type
of brownfield site — the “brownfield border” —
with its own characterization, on-site pollutants,
and methods to address its ongoing remediation
and reuse programs. The intention of this paper

is to examine the DMZ through a recent academic
study carried out through a graduate design studio
at Harvard University focused on the outcomes of
unification on the Korean peninsula, the remediation
of border landscapes as a new type of brownfield
practice, and potential planning and design of
alternative futures.
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2. The entire area of DMZ
is highly polluted after
over sixty years of
intense military use.

3. Graduate students
visiting the DMZ
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Master plan of the
design proposal by
student Gu Ran that
aims at accommodating
migration of citizens,
manufacturing goods,
serving tourists, and
facilitating social and
cultural exchanges
after unification.

The current condition
of the military zone

are a mix of different
kinds of brownfields
that require varied
levels of remediation
and recovery through
“treatment trains” and
a broad set of ecological
planning approaches
for their ultimate reuse
over time.

5 UREEBETRMR

BT B TESET [ L A pR R SR AR e S AP AR BT
JRBE I XIAE AR BOG L 25 REAIERA )R W A
k. Z5IRRRAE TR R X — PR, MR T 5l AR
M ARSE A RUEEI H ST LG T, S BRI R T T
AR A BT R o

SFHEBURAR T B MR AP R SE, R T RIS — S
B DXCIREE o J5 BEER SO I FE SR AT O R, AR AN I

LANDSCAPE ARCHITECTURE FRONTIERS / EXPERIMENTS & PROCESSES

131

JETRA AR, BLREHESHI A | AR A AR, TR fie BEAt 25 53
AL (K4) .

IEARTIUB AR AL, BRAR 2 2 5 3t 1 4% 5 X3 Py 5 o o i S TR 3R
A, T EE G AL BB 2 (9 A 2 5 TR SE AN TR A BE )
R A, LUGR 5 & AT RE G5 Bl 3 I (] f9 k7% fi 2845 31 =05 A
(E5) o G rb g2 sk A Bk 60 4F, % A 1t i ja i Ji iy B
B, FEAE60cm LN R)Z L3 . Tt b (9 6 S 11 A IR 2 AL A
2, KEGWARWIE A LI, mR e S e A AT b S B RS
o BeAh, ZERT MM E S ) AR P v FERIK3m

B~ © ik / Gu Ran (GSD, MLA 2018)

©1 © ik / Gu Ran (GSD, MLA 2018)



RIFE A, FER BN WT R G . e AR 2o
S A=A (RDX) , S A LRSI R (ke . i A
M) TRZE—E . X A5 Y vl i SO 8 5 BRI 7 b
FE, HARDy PR R TR AN 428, A3 M Y5 Y ™ H AR
4y, B bR E A R BRIAE , JERRARE A ORI T B R L B
fRRDX . %7 0 T A ER L S AL IR f i 54, £
W B G RE R 0O AT A4 . oA ZEBIR M R S ], L
B F 19704 ARTAE F M AR F1 42 Ja R H IR RO R s, B
Ly b 9 AT S5 AG RN C2S () 45 B B RORUBE (s =2 v, DA A4 25
TSRS (Bl6, 7) .

P AE A R AR PR AR BRI TR T —
NN EIEES04E”  (Korea 50) MY H . “MAERET" 255 A
Feal A AR PR T HR R AE— R SR s b E M R A T R R
Wl B, PEseoRm X, A F BRI A RS A R St kA0 i (n
Bt PUREDURIRZ i shase il ) 5. Bk, “HRES04E” Jy Z
o 1) Y 2 T M 38 SR SR AR IO, DA B SR g i R AT
B—— B WIE RS T P HOT £178h (EI8) . HEl, DMZ
HR L DU FIK AR B A 4 TR 2L 29300 5K, 20164E (L5 BR 1344%
HEFAE TR T 24010007 350" (F9) o % R ENFH R 4 RERt FLK
ARy, TDMZH A TS SRR e A e i e, R
‘WSO T HEDMZAGA TR T TR R S . CHARRS0ME” 5k
LAY 3t R 0 0 5 5 A S IREE A, R A sl (i3 i |
BRI . BN HUEPARESE ) SRIRAAICIC. TR, RN

132

FAXTE /N B A3, i LARE R B B B U AR A0 (9 45 9 R - b gt T I
. BEERTEAOHERS,  CPRERIE” MK E R 1T SR At
Bedr, LA ITRE S 22 1) b R A 28 0 1) O & R R Jie—— 3
HEM T, X—HARI7ESOENSEEL (E10~12)

6 &5if

HETCA RS ERKEUFAE (P ) Bl (A8 2 R85 1Y
fezin), F/R AN GYE Z 0, SLa NS A ] ) 5%
PR PREE AN A BRI LA B igt 8 A 45 5 TR T Rk S . A
XL FAEBGG . AR S SRS A, (B2 24 5
WG, ENERERBE . 3 KT SE IR A5 BRI A
AFIRIAFAE . SR, [EBR B X FE SR B A A RRIBR &2, ]
n, ARSI S &R B AR IR A 2 L
Fbr st 018 S ANAT RE RS 1 A B 2 3t i 22 TE AL DOIREL , AR IR LE [
358 SR 32 SN 2 oy XA IR ER S SR 3 Ty o A BRI R
Pl A AP AR SE R B, el PRI R . SR Bt i AR
TAES B2, AR A R BESA ROT R Tl A5 2510 F st
WL, BNTEAST | DX R 2 22 A Rl Y [ ot 2 i qak . LAF

R

EZHXGHAFRITHRERNOARSRIT TR, TRRER - R EEBURRE.

O~ © [k / Gu Ran (GSD, MLA 2018)

VOLUME 8/ISSUE 1/ FEBRUARY 2020



SR/ RRE IR

The purpose of the
Civilian Control Zone

is to limit and control
the entrance of civilians
into the area in order

to protect and maintain
the security of facilities.
Its military purpose

is also the defense

of the ceasefire line
and is necessary to
monitor civilian travel
destinations close to
the Southern Limit Line
of the DMZ.
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6, 7. The proposal
integrates the
remaining structures
and open spaces into
a larger landscape
accommodating non-
military cultural and
social programs.

1 Introduction

The unification process on the Korea Peninsula is currently the
focus of intense political, cultural, and media attention around
the world as well as private and confidential government
meetings behind the scenes. Previous studies of the Demilitarized
Zone (DMZ) between the Democratic People’s Republic of
Korea (DPRK) and the Republic of Korea (ROK) have viewed
this zone as a pristine ecological reserve as well as a landscape
of intrinsic beauty with rolling mountainous land, forests, fields,
rivers and yet full of human terror — the heavily guarded,
land-mined, and barbed wire infrastructure and defense
military border denying movement of any citizens on both
sides (Fig. 1, 2). Nowhere are the concerns of brownfield lands
and their influence on the health and condition of the landscape
and local citizens identified as most central to any government
plans on either side of the zone. Landmine-clearance, the
removal of military equipment, bunkers, and troop buildings,
and supporting storage areas of munitions, pesticides, petroleum,
and oil products, are central to any design proposals coming
from either government (to make this entire territory habitable
again for the surrounding communities). This will include the
remediation of polluted rivers, lakes, streams, sediments, and
soils; future reforestation of hills and valleys; the creation of the
new infrastructure of rail, roads, and dams as well as the design
challenges of the reoccupation and re-industrialization of a
brownfield territory that has largely been vacant apart from the

intense military presence for over seventy years.
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2 DMZ Design Studio at Harvard

A landscape architecture design studio on the subject of the
DMZ and Hinterlands was taught by the author in the spring of
2018 in collaboration with co-instructors Jung-yoon Kim and
Yoon-jin Park, landscape architects of Seoul and design instructors
at Harvard University, to a class of thirteen graduate students
of Harvard Graduate School of Design. In March of 2018, the
class was able to access parts of the DMZ and Hinterlands and
the Civilian Control Zone” to carry out on-site inspection and
analysis of the brownfield conditions present and to imagine the
possibilities of remediating and recovering this highly sensitive
territory which is the focus of the world’s attention. From a
brownfield’s point of view, the entire area is highly polluted
after over sixty years of intense military use. In particular it is
contaminated with munitions, petroleum, metals in the soils and
over 3 million live land mines that were planted over the years
by both sides. The land as a territorial brownfield requires very
special and creative planning and design programs to initiate its
overall and final recovery.

The Korea Remade Studio as it was called, advanced a range
of alternative futures for a reunified Korean Peninsula through the
concerns of ecology, remediation technologies, and site planning
and design reuse of polluted land. This studio is a pedagogical
method within the academy for graduate students to engage in a
structured method of conceiving, designing, and developing new
ways of looking at brownfields land reuse.

This method of both teaching and developing approaches
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Historical interference
of DMZ in the design
proposal by student
Chen Jiawen.

In "Korea 50," the
development of dark
tourism must be after
landmine clearance.

to brownfield land remediation and reuse is possibly unique

to the planning and design professions and produces a range
of creative and yet practical solutions. It was a key ambition
for the students and faculty instructors that the studio

focused on brownfield planning and design as a medium of
investigation and invention rather than the political, legislative,
humanitarian or military circumstances of reunification. In
addition, unification was to be initially studied, delineated,
and represented through site geology, hydrology and soils, and
natural and mechanical remediation approaches rather than
through the current approaches to building new infrastructure,
ecologies, and communities. In summary, the key hypothesis
underlying the studio was based on the unification of the
Korean Peninsula initiated by the re-inhabitation of the DMZ

and Hinterlands during and after remediation.

3 Study Area

For the DMZ, many design proposals have been put forward

for example to conserve or preserve the larger area as a national

&#ttE Landmine clearance
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3 millions mines were emplaced
in the DMZ, 30,000 mines in the

Civilian Control Zone.

park, nature reserve, as a memorial for world peace or as a
legacy of the 1950 ~ 1953 Conflict. However, the DMZ has
been the focus of continuous harmful operations, exploitations,
and pollution by the ongoing military operations in the zone.
According to a United Nations Environment Program report,
large-scale multiple vegetation burn scars linked to surveillance
operations have been observed as well as the presence of in-
ground soil and water pollution arising from military actions
past and present.

The DMZ is a continuous military installation about 250
kilometers long from west to east and 4 kilometers wide making
it a large brownfield in area as well as prominence. In land
area it is the equivalent of 250 times the size of Central Park
in New York City or one third of the size of Yosemite National
Park, making it as significant a landscape as these two other
iconic locations. Most of the DMZ are closed to the public and
access, if at all, is highly restrictive. The brownfield conditions
of the entire DMZ cover all manner of organic and non-organic
pollutants. One particular type arising from the breakdown of

subgrade anti-personnel mines that have leaked chemicals over
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time mixing with surface runoff and sediments.

There are also various boundaries, lines, and zones on the
maps of the Korean Peninsula that resulted from the military
conflict in the early 1950s and with varied pollutions. For
example, the Northern Limit Line® contains a number of naval
related brownfield sites where shipyards and oil terminals
were located. The Military Demarcation Line®, the center of
the DMZ, has a “cocktail” of contaminants associated with
explosives, mines, and in-ground pollutants arising from troop
equipment. In the Civilian Control Zone, an additional buffer
zone approximately 10 kilometers wide, adjacent to the southern
border of the DMZ, authorized citizens (40,000 residents living
in 81 villages) to access and reside in the zone where they would
not influence military operations and security to carry out
daily agricultural activities. The brownfield character is partly
based on pesticide and herbicide use in farming along with the
full complement of in-ground and water-based pollutants in
streams and drainage ditches. Finally in Panmunjom®, a range
of pollutants are found here in more concentrated amounts
based on the high military activity on a daily basis. Among the
pollutants are metals, oils, and PCBs from generators as well as
munitions.

At the start of the design studio the study area was initially
the entire Korean Peninsula from a geological, geographical, and
territorial point of view. This encompassed the current DPRK,
the ROK, the existing DMZ barrier / border and accompanying
zones between the two countries along with a network of
fortifications, guards, security sensors, electrified fences, live
minefields, subterranean tunnels, village agriculture, abandoned
and reauthorized military bases such as Camp Greaves and
forest, estuary, and wetland tracts. The students initially working

in groups redefined the concerns of pollution, security, border,
and identity between the DPRK and the ROK using the sectional
study of boundaries between ground surfaces, subgrade water
bodies, and regional aquifers. Class members then advanced
individual landscape site design proposals based on the

themes of “Alternate Nature” where new types of landforms,

ground covers, vegetation, and new drainage and circulation ®

infrastructure are used to generate remediation approaches.

4 Study Methods

Following initial group research on the rethinking of the
DMZ and Hinterlands boundary and its role in the unification
process as a spatial mediator, class members conceived
through individual design projects their landscape concepts

and spatial and material elaboration of the term “alternative

~)

nature,” the use of more natural remediation techniques,

the rationale for program after remediation, the economic
viability of unification and its formal and spatial character.
They also developed attitudes to risk-based planning within
the constraints of a complex landscape fabric that continues to
require or accommodate significant remediation and physical
transformations over the next decade.

The contaminated ground surface of the DMZ and
Hinterlands is the venue, medium, and method for tackling the
complex history of the area and any future actions that will
work to erase boundaries, breakdown barriers, and realign
the ecology of the Korean Peninsula. This approach rejects
the simplistic landscape preservation of the DMZ barrier
as a pristine ecological reserve or as a venue for gratuitous

architectural and artistic interventions and detached objects. It
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Northern Limit Line is
the boundary line (sea
boundary) designated
by the United Nations
Command in 1953 on
the west and east seas
of the Peninsula to
define and limit patrol
activities on water and
in the air.

As aresult of the
Korean Armistice
Agreement on July 27,
1953 when the conflict
at the 38th parallel
was suspended, the
DPRK and the ROK
agreed to withdraw
each of their armies
by two kilometers to
the north and south
respectively with the
Military Demarcation
Line as the centerline
that divides north from
south.
Panmunjom is a village
on the border, close to
where the 1953 Korean
Armistice Agreement
that paused the Korean
War was signed.
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As time goes on,
the income of dark

tourism would fund
the general landmine
clearance.

Landscape restoration
and recovery through
aerial seeding

proposes to use “unification” as an intellectual, technological,
and spatial landscape tool to remake the ecologies of the
DMZ and Hinterlands based on advancing opportunities for
addressing the legacy of pollution and the possibilities for
human inhabitation as well as in the fabrication of innovative
landscape infrastructure and design forms. This engaged a range
of remediation technologies used in the evolving design processes
of landscape especially related to soil removal, landform shaping,
and hydrologic engineering of streams and rivers and took the
form of new program venues for example to provide advanced
clean industrial manufacturing and production, increasing
non-polluting agricultural industries along with habitats for
endangered species and ecological laboratories. The studio was
broken into four parts over the length of the semester.

(1) Crossing to Safety

The legacy of landscape remediation planning and design
and its contribution to the definition of the borders, boundaries,
and the layout of complex land and territories were initially
studied. The legacy of physical clean-up concepts was examined
in relationship to the military installations as well as adjacent
hinterlands. In particular explosives and propellant fuels were
researched.

(2) Remade

Based on the work of Part (1), this next section aimed to
reorder and regenerate the boundary of brownfield lands of the
DMZ and its relationship to the hinterlands and adjacent lands.
Case studies of other national military or political boundaries
were investigated.

(3) Ground-Truthing

During the field trip to the ROK, the DMZ, and the
surrounding context / hinterlands, the results of Part (1) and (2)
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were ground-truthed by the students during site visits (Fig. 3) and
the class took part in a workshop in Seoul on key issues related
to the future evolution and unification of the Peninsula and its
brownfield infrastructure.

(4) Fabricating Alternate Nature

Following the field trip, class members advanced individual
landscape site design proposals based on the theme of “Alternate
Nature” related to brownfield lands. While previous studies
of the DMZ have viewed this zone as a landscape of intrinsic
beauty and terror, the studio aimed to challenge this legacy
and explore this brownfield territory through the opportunities
for human inhabitation, as well as natural remediation and

engineering regeneration of infrastructure and energy.
5 Studio Outcomes

This studio initiative addressed brownfield remediation and
regeneration design at the national territorial and global scale
and the study area was a place of great topicality currently in
terms of the world’s political, economic as well as environmental
and regeneration stages. The students used this challenge as
a way to create innovative programs related to industrial
manufacturing and tourism to activate smaller, then expanded to
larger, parts of the overall site study area. Two examples of the
student’s work are now briefly outlined.

Student Gu Ran developed a post-unification regional
structure for a national park system leading to individual
project development proposals on the sites of former military
bases for accommodating migration of citizens, manufacturing
goods, serving tourists and facilitating social and cultural
exchanges (Fig. 4).
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The current condition of the military bases and military
zone are as expected that of a range of intermixed brownfield
types requiring different levels of remediation and recovery
through “treatment trains” and a broad set of ecological
planning approaches for their ultimate reuse over time (Fig. 5).
Munitions present on site pose the most obvious threat to the
soils particularly in the top 60 cm where they have remained for
up to sixty years. This situation has led to the deterioration and
breakdown of the metal castings and the dispersal of explosives
into the surrounding soils, which requires soil washing
techniques onsite and ex-situ as well as soil removal techniques.
In addition, munitions are also stockpiled in “disposal heaps”
throughout the former base areas. Of varied levels up to 3
meters in depth, these have accumulated metals, oils, and RDX
in the highly disturbed waste piles mixed with organic soils and
building materials such as plaster, brick, and paint products.
This “cocktail” of contaminants could be addressed through
ex-situ remediation by sifting and sorting of the waste material
and disposal of the most contaminated in capped mounds,
removal of oils by chemical oxidation and bioremediation
and biodegradation of RDX by the planting of specific
phytoremediation grasses. Attention was also given to the fabric
of existing military base buildings and infrastructure. This
entailed the cleaning of walls and roof surfaces of asbestos, the

removal off-site of window and door mastic sealants containing
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PCBs as well as lead paint chips from pre-1970 timber and metal
surfaces. The final project integrates the remaining structures
and open spaces into a larger landscape accommodating non-
military cultural and social programs (Fig. 6, 7).

Student Chen Jiawen developed a project titled “Korea 50”
for those visitors who were interested in “Dark Tourism.” This
topic has been defined as travel and tourism to landscapes or
sites associated over time with human or ecological tragedy and
even death. Examples of these sites include former extraction
mining sites and locations of war zones found in Europe and
Vietnam such as the Chernobyl Nuclear Disaster Site in Ukraine.
“Korea 50” thus engaged with the movement of visitors over the
post-military sites making use of the war remnants to generate
income to aid mine-clearing — the landmines needed to be
cleared before any development can occur (Fig. 8). There are
about 3 million landmines embedded in the ground, sediments,
and water bodies within the DMZ, while in 2016, only 134
mines were cleared at the cost of approximately 1 million USD""!
(Fig. 9). In order to support this very expensive and long-term
process, the “Korea 50” program was a perfect match for the
DMZ area, which had the necessary post-conflict conditions
with surviving infrastructure and military archeology. The
contents of “Korea 50” would use the unique geology and
ecology as media and make use of the remnants of the war (such
as battle field ruins, tunnels, watchtowers, and tank traps) to
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12.  "Korea 50" employs
the unique geology
and ecology as media
and makes use of
the remnants of the
war (such as battle
field ruins, tunnels,
watchtowers, and tank
traps) to preserve the
memories by developing
dark tourism.

preserve the memories. Since the sites of the “Korea 50” are
relatively tiny and scattered, it only requires little investments
and land at the beginning. As time goes on, the income of dark
tourism would fund the general landmine clearance, and finally
have enough land for other developments and general tourism.
Ideally it could be accomplished in 50 years (Fig. 10 ~ 12).

6 Conclusions

Significant progress has been made by national governments
regarding the conditions and environmental and military
infrastructure and remnants to be found in borders or former
boundaries such as between East and West Germany or
between the Republic of Ireland and the United Kingdom of
Great Britain and Northern Ireland or indeed between India
and Pakistan. Each of these are unique politically, socially, and
historically but display similar characteristics regarding the
environmental condition of their infrastructure, soils, water or
sediments from years of military use. However, there remains a
lack of knowledge about this type of military border brownfield
nationally and internationally and therefore the following are
still relevant — How many brownfield borders are there in each
region, country, continent, and globally and how can brownfield
borders alter local economies and communities over the long
term even those that have been tragically altered by cross border

conflict with its human suffering and severe environmental
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consequences. Examples of reuse and regeneration in academic
studio studies have shown that in engaging environmental
remediation, through infrastructure and over-time engineering
and design, professionals possess a sure means of shaping the
post-industrial and post-military border landscapes and in
turn helping cities, regions, countries, and the greater world

community. LAF

NOTE

For further information on the research and design initiatives at the Harvard Graduate School of Design,

please contact with Professor Niall Kirkwood.
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