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Swap Strategy for Urban Resilience:
Reviving the Ayamama River Corridor and Ataturk Decommissioned Airport

in Istanbul, Turkey
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ABSTRACT

The Ayamama River in Istanbul has been substantially
degraded due to urbanization of the river corridor since the
1950s. Development throughout the watershed and climate
change contribute to increasing severity of flash flooding
events that threaten life and property in the floodplain.

As the intensity, duration or frequency of extreme rainfall
events continue to increase with climate change, it is
imperative to reduce the risk of urban flooding to vulnerable
assets. However, as Istanbul is a city famous for its

density and lack of open space, finding suitable relocation
sites for at-risk structures, while maintaining access to
recreational amenities for the surrounding neighborhoods
is a daunting task. The decommissioned Ataturk Airport
provides a unique opportunity to re-imagine the utility

of urban voids in helping cities adapt to increasing flood
impacts. While the current airport redevelopment proposal
includes the construction of a massive park and new
cultural amenities, such a park lacks sufficient connective
infrastructure to its surrounding neighborhoods and does
little to alleviate the significant environmental challenges
of its neighbor, the Ayamama River. In this paper, we
explore the use of the decommissioned Ataturk Airport
site to relieve development pressure from the Ayamama
River by implementing a novel swap strategy for urban
voids. The proposed swap strategy design methodology
relocates, regenerates, and reconnects decommissioned
infrastructures and degraded floodplains simultaneously.
As the impacts of climate change become more prominent,
this novel urban concept seeks to initiate a conversation
amongst planners and designers around the use of
decommissioned infrastructure and large-scale urban
voids to help relieve pressure from urban floodplains.
Meanwhile, it can make room for river restoration projects
without decreasing the quality of life of relocated residents
or negatively impacting relocated economic activities by
identifying redevelopment sites in close proximity.

KEYWORDS

Urban Flooding; Climate Adaptation; Decommissioned
Infrastructure; Climate Change; River Restoration;
Relocation; Adaptive Reuse
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1 Introduction

Climate change is no longer a distant threat. People around the world are
experiencing more frequent, intense or prolonged extreme weather, putting human
lives and real properties, as well as the biodiversity at risk."" Cities today not only
have to grapple with the existing vulnerabilities of urban geographies, such as urban
poverty, precarious livelihoods, and informal settlements located in hazardous areas,
but are increasingly exposed to global environmental changes that exacerbate these

! and coastal flooding caused by sea

vulnerabilities'” such as urban heat island effec
level rise and extreme weather events. Amongst all of the environmental, social, and
economic challenges, flood risk may be one of the most ubiquitous and challenging
for policy makers and planners in the 21st century."” Flood risk in cities is caused by
a variety of factors, chief among them being land use changes which have affected
the natural hydrological cycle.""! Development creates impermeable surfaces that
prevent water from permeating into the ground. When rain is unable to permeate
into the ground, contaminated stormwater can cause torrential flash floods in low-
lying neighborhoods located near historic river channels and floodplains. Local
geomorphology, land use patterns, and the number and types of structures in the
floodplain all also play a role in the severity of flood impacts.”!

River restoration is seen as an increasingly important strategy for reducing flood
hazard, increasing access to open space, and restoring hydrological functionality
simultaneously.”! However, many urban river restoration initiatives are limited
in their potential by a lack of space for restoration due to high density urban
development in the surrounding areas. We argue that relocation of vulnerable assets
from floodplains is one way to enable more transformative river restoration projects
while permanently eliminating risk to flood-vulnerable assets and people. However,
removal of structures and relocation of people is not straight forward, especially due
to a lack of suitable relocation sites in areas that lack open space for redevelopment.

This article highlights the opportunity to restore degraded urban floodplains
while increasing urban resilience using a swap strategy that replaces a proposal for
open space in a low-vulnerability area with open space in a high-vulnerability area
as part of the redevelopment of a decommissioned airport site. Using the Ayamama
River and the Ataturk Airport site in Istanbul, Turkey as a case study, this approach
provides a conceptual model for urban designers interested in maximizing floodplain
restoration projects in urban centers, reducing risk to built assets and infrastructure,

and more effectively ensuring the rights of relocated individuals and businesses.

2 River Restoration in Response to Climate Change: Opportunities and
Challenges

In cities with hilly terrain, floodplains provide prime real estate for industrial
development due to their relative flatness on the landscape. Industrial areas generally
require space for buildings with large footprints and supporting transportation

infrastructure such as roads, parking spaces, and loading docks for shipping
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and storage, all of which increase impermeable surfaces and lead to increased
stormwater runoff. To protect these assets and manage stormwater, many cities have
implemented robust engineering systems such as sewers, curb and gutter systems,
culverts, and concrete river channels to control and divert water in a predictable
direction and as quickly as possible. While these systems often reduce localized
flooding under normal conditions, extreme or prolonged precipitation events can
cause flash flooding when these channels create torrential rivers that overtop their
bank-full capacity. Today, as climate change may increase the likelihood, duration
or frequency of these extreme precipitation events, it is increasingly recognized
that “local engineering structures alone will not provide the long-term protection
as hydrology and river dynamics change in response to climate variability.”'” As a
result, many traditional engineered solutions are increasingly being replaced with
green infrastructure or Nature-Based Solutions (NBS) to minimize flood risk. In
addition to reducing localized flood impacts, NBS can improve ecosystem health
and maximize community benefit in urban areas by increasing tree cover, reducing
urban heat island effect, and providing access to green space and recreational
amenities, among other benefits."” Other strategies for mitigating urban flooding
and building strategies for more sustainable stormwater management systems

include Sustainable Urban Drainage Systems, Natural Water Retention Measures'®,

Water Sensitive Urban Design, and Sponge Cities'”"”.

While green infrastructure can be implemented in diverse contexts and across
many scales to address localized flooding and water quality challenges, sometimes
more substantial NBS are worth exploring. One flood mitigation strategy of
increasing interest to urbanists is urban river restoration''"!, River restoration
projects can have a wide variety of ecological, physical, and social benefits in urban
areas “in support of biodiversity, recreation, flood management, and landscape
development”.”"” These benefits are of increasing study, including the development
of an Urban River Restoration Index, to evaluate the design, decision-making,
and improvement of urban river restoration projects and their urban benefits."’
However, river restoration is especially challenging in urban areas due to a lack
of open space and the significant number of built assets that limit land available
for restoration processes'"’!. It is also worth mentioning the exact meaning of
“restoration” of dynamic and non-static fluvial systems, especially in the context of
climate change, remains of debate—thus, focusing on social benefits can provide a
guiding light in decision making around river restoration."*

Despite the clear benefits of such initiatives, until now there has been little
explicit examination of exactly how river restoration initiatives and projects
consider and implement relocation of structures in urban areas. While the
Room for the River initiative in the Netherlands takes a Basin-wide approach to
integrated management across multiple scales in order to reduce flood risk and to
increase spatial quality, " there are fewer examples of river restoration initiatives
explicitly exploring urban river restoration by relocating built assets in dense urban
neighborhoods. The few examples that do exist have had many social and economic

challenges. For example, in the case of The Cheonggyecheon Restoration Project
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in Seoul, residents who had moved to the area for manufacturing jobs during a
heavy period of industrialization, were erased for the sake of “re-naturalization” of
the stream and relocated to an outer suburb of the city."* The question of what is
restored, for what end, and where relocated people are resettled remains imperative
for addressing equity and justice concerns as well as environmental and ecological

considerations in urban areas.

3 Land-Based Relocation and Design Strategies: Addressing Hazard
Exposure, Relocation, and Redevelopment Needs

Although examples of best practices are limited, as extreme weather events are
likely to increase due to climate change, resettlement of people and assets from high
vulnerability floodplains and flood zones is increasingly seen as a viable, or even
inevitable solution."” There has been an acknowledgement that climate-induced
relocation may be necessary to ensure people are safe from harm. However, most
governments currently lack policies and institutional frameworks to help interested
communities and individuals in relocating away from areas of increasing risk.""!

Relocation planning is fraught with complexity due to long histories of forced
relocation in development projects. These relocation plans have often led to
negative consequences for residents and communities under the guise of economic
growth and redevelopment. Demands for social justice and human rights have led
to a series of best practices for rights-based relocation policy to protect individuals
and communities, which guide resettlement programs and ensure the rights against
forced displacement.""”"*"' Despite significant documentation on the qualities of
adequate housing requirements for relocated residents'””, there is currently a lack
of guidance for cities on how to approach the relocation of high-risk mixed-use
neighborhoods that may include industrial and commercial activity. As firms usually
choose their locations based on input and transportation costs, resource availability,
and distance to market, relocation of industrial assets may not be feasible without
a comparable or suitable relocation site, especially in areas that have limited
terrain suitable for industrial development. Appropriate resettlement sites are
critical because “they ultimately determine access to land, social support networks,
employment, business, credit, and market opportunities.”*" Thus, resettlement sites
as close to the original location as possible are considered more suitable.

Existing land-based policies such as land readjustment, transfer of development
rights, land swaps, managed realignment, community land trusts, and property
acquisitions are well-known tools for addressing the challenges of reconfiguring
property boundaries and adjusting the spatial layout of urban neighborhoods.
However, there are limited examples of these strategies being used for the explicit
relocation of vulnerable assets out of hazardous areas. While the specifics of each
of these methodologies are not the focus of this paper, a few critical opportunities
and challenges of these solutions are worth highlighting. Land readjustment
refers to “a procedure in which the structure of boundaries and facilities with

the chosen area is transformed, but the old owners still keep the land”"*. Land

047



JEAE O X B R TR R, E T E AT R
JAAL P SRRy R T AR I R X A SRR . SRR T
Pk, ARAE X AE MR S G e E R i, bR R AR
SEE S OL T RERS A FERTHR T BN, (AR EE R R . TEASGHE R
BT, SHAMGTEORM EEARZAET, HHiBE &R —F “Hii
TGRSR, RIAEOR R RS R 2 KA R AR R N, X
WA R A TR . DRI, MR AN FE I GT H A AR fE  E U
JKAEH 25 R RS .

WlHF, 55 7 4 BUR TR B 5k A bz X, 40 38 [ Ry
LUEIR R AN E Bl (B ) BUE . EZIE T, BT
BN 5 3 7 B S R AR AR IS 43 P A 98 - (LA & Bl i KA
EoMUE) o 7ERE b, LAy, BRI &2 BRI, miffiEz
T )~ b D) Ay R sl ek P ) TR s T A8 S I 00 [ A0 DAy 366 o P S
R ARAZ WG, HSL T - H T BT A DR B G Y AN ELAE
HSitife , JFReas RS i F LU R 3, FFRAU%ELE (TDR) 25
—FPRERE TS Bh AL DS B AR, SORRZE =AU SR . P %, TDR
H WIS (B S A0l bR 0 B h——ad gy, Rk 5 B
W X, AR EGE TS A E TR LK, AR, AFRITR
PEITTD RIS A1 FH T4 X R (i1 B TR e H o PURASTDRIH
A L3 S o - FH 3 2 W OR B Bk S 4 2R, R A B Af
FEJRFRYE . B, TDRIGH [ S2 5t T 58 25 1 43 XA 5 4 b A ik
B KRR EE, ARG SE XU MR A A B SE S . L, X
I H B4R T 5 52 A X, (TR IR L 57 T - b R 5 7 Al
FEIA R X ) R RS i, 756 TR 55

Teie R R R SR m , #0245 T e RO AL R AV TE T AL
DX 22 T (4 0 T R RO R oKk . IR 2 SR TR 4
T A, B T R R SR AR SRS . R S i H
BT U X0 1 5 2 2 B X ok, H i T bE & T
Mg -t BRI ICT A MAHDCR G . FRnT WL, FRBIA B S
B SRR H IO, N SCEEAR T AT AL
SOV IR ST A PR S M A sc g, e T S B i
FHF R 1) 4 5 1l A

048

readjustment has been used to redesign informal settlements, to enable infrastructure
upgrades'”, and to help communities rebuild after disasters such as earthquakes'®”

2l While highly effective at increasing resilience to certain hazards,

and tsunamis
land readjustment programs face some limitations. In the context of this discussion,
the primary difference is that land readjustment is an “adapt in situ” option,

which means that residents and businesses essentially remain in the same area but
with a reorganized urban layout. Therefore, it may not be an appropriate tool for
addressing increasing risks or hazards like flooding due to future climate change.

However, there are examples of policies which are designed to permanently
remove structures from flood zones, such as the United States Federal Emergency
Management Agency’s Voluntary Property Acquisitions (Buyout) programs. In this
case, the federal government and local government share the cost of buying out
homeowners at the pre-disaster assessed value of a home or business. In theory,
this purchase enables homeowners to relocate, and the land is left behind as
deed-restricted open space. While these programs are gaining in popularity as an
adaptation strategy, they do little to help participants find adequate rehousing and
do not generally maximize open space benefits after implementation. Transfer of
development rights (TDR) is another strategy being considered to help communities
adapt to climate impacts without infringing upon property rights.”” TDR
programs have historically been implemented as a way to conserve open space
and agricultural land by establishing “sending” and “receiving” areas that direct
development allocations from less desirable to more desirable areas. More recently,
TDR programs are being examined for potential application in helping communities
adapt to sea level rise.”® While TDR programs provide one possible land-based
policy mechanism for helping communities adapt to hazards, they face their own
limitations. TDR programs, for example, rely on well-established zoning and land
use regulations, high levels of governance, and the existence or establishment of
willing buyers and sellers for development rights. As a result, it remains to be seen
how effective they will be in enabling large-scale retreat from areas of climate
vulnerability, especially in areas with weak or limited institutional land use and
property rights regimes.

Whichever strategy is used, deep engagement with affected residents and
businesses is necessary to understand community perspectives on desire for
relocation and whether or not resettlement sites are suitable for resident needs.
Many of the strategies above do not explicitly identify relocation sites or attempt
to maximize ecological benefit in the context of redevelopment. Although land-
swap programs could address the need for pre-identified low-vulnerability
resettlement areas””, few best practice examples currently exist, often due to a lack
of proximate land banks that could be made available for relocatees. Thus, the
availability of land in a suitable location for resettling residents and businesses is
imperative to enable a success relocation project. The following section highlights
a conceptual strategy for identifying suitable sites that could enable larger-
scale relocation: a swap strategy for urban voids created by centrally-located,

decommissioned infrastructure sites.
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4 Swap Strategy for Urban Resilience: Adaptive Reuse of a Decommissioned
Airport Site

As highlighted above, identifying appropriate relocation sites can be a
major barrier to a successful relocation project. As cities grow (or shrink), their
infrastructure assets may become outdated, unused, or reconsidered to accomplish
other social, economic, and environmental objectives.”” The authors believe that
adaptive reuse of decommissioned infrastructure sites such as airports provide a
critical resettlement opportunity because they are generally centrally located and
have strong connections to existing infrastructure, as long as they are not located
in areas vulnerable to climate impacts. The subjects of adaptive reuse have grown
in popularity as cities and concerns about sustainability grow, and much attention
has been given to the opportunities that infill development present”'. However,
we believe that this topic warrants increasing attention, as globally, more than half
of national airports are in the process of closure or “have an uncertain future.”"*"
Relative to the scale of the opportunity, best practices of utilizing decommissioned
airport sites to specifically address environmental changes are limited.

Airport redevelopment often looks specifically at the reuse of airport structures like
buildings"”'. Recent examples of landscape approaches to airport redevelopment have
identified categories of strategic reuse, including adapt, conserve, convert, develop,
and regrow.”""”” Well-known case studies of airport reuse include Berlin Tempelhof
Airport® and the Marisol Sucre International Airport in Quito, Ecuador, both of
which preserved decommissioned airport sites as massive open spaces, resulting in the
creation of critical urban park amenities with limited additional improvements. Other
airport projects, including the Denver Stapleton Airport Redevelopment, have created
new areas for real estate and housing development, essentially serving as a “large
scale urban infill” redevelopment project”*. While existing reuse strategies respond
to urban needs such as housing and open space, adaptive reuse programs have not
yet specifically examined the potential of decommissioned sites as a land bank that
can support planned relocation for climate adaptation initiatives. As a result, existing
conceptualizations of airport redevelopment opportunities are not being sufficiently
utilized to address the spatial challenges associated with the climate crisis, namely
the need to specifically identify sites for the relocation of assets and people who will
be affected by irreversible climate impacts. The authors hope to contribute to this
conversation by proposing what we are calling here a “swap strategy.” We propose
the conceptual terminology “swap strategy” because the primary objective of the
intervention is to replace large open spaces in low-vulnerability areas with large-open
space in areas with high vulnerability to flooding, such as urban floodways. We will
highlight this concept through an exploration of the Ayamama River Watershed and
Ataturk Airport Redevelopment Site in Istanbul, Turkey.

5 Case Study: Ayamama River Watershed and Ataturk Airport

After earthquakes, flooding is the second most common, expensive, and deadly
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natural disaster in Turkey.”” The city has grown rapidly since the middle of the
20th century as rural populations began relocating to metropolitan areas for
employment and other economic opportunities, settling on the hills and valleys of
Istanbul’s unique topography. Rapid urbanization away from the waterfront and
into the landscape’s deep interior (Fig. 1) has resulted in sweeping infringement
on natural systems that have re-shaped the region’s underlying hydrology and
increased the city’s vulnerability to chronic flooding."*

The Ayamama River Watershed, a 21-kilometer-long waterway with eight
tributaries, flowing through the industrial, residential, and commercial activities
of some of Istanbul’s most populated neighborhoods of Bakirkoy, Kiigiikgekmece,
Bahgelievler, Bagcilar, and Bagaksehir districts, is an archetypal example of the rapid
transformation of agricultural lands to heavily populated urban centers resulting in

hydrological degradation.””

5.1 Urbanization of the Ayamama River Watershed

This development of the Ayamama River Watershed began with six large-scale
regional development plans of the 1960s that defined the coastal urban Marmara
region’s future development. These development plans aimed to regulate the city’s
industrial and commercial development, shifting industries from the historic city
center to its fringes, attracting workers to the surrounding farmlands"”’. Rapid
conversion of agricultural land, which was the dominant form of land use until
the 1970s, into industrial, commercial, and residential use (Fig. 2), resulting in
the creation of large communities of gecekondu, informal housing constructed
by workers with poorly regulated construction. Starting from the 1970s, the
population of the 6 districts bordering the Ayamama River riverbed increased from
102,617 people in 1960, to 1,238,342 in 1985, t0 2,838,503 in 2019.1"

As the city expanded, massive transportation systems were built to connect the
growing city to Europe, Asia, and the rest of the world. One of the first pieces of
infrastructure driving development in the Ayamama River corridor was the Ataturk
Airport, which first opened in 1912 as a military airfield and was converted to
a commercial airport with international flights in 1953. The airport’s capacity
increased in the late 1960s, expanded its runways in 1972, and in 1983 a new
international terminal opened with an additional capacity of 5,000,000 passengers
per year. With a further expansion in 1995, Ataturk Airport quickly became one of
the most critical hubs for international aviation.

Road networks from Europe to Asia also heavily influenced the development
of the Ayamama River Watershed. These include ES Highway, opened in 1973,

which connects the two sides of the Bosphorus Strait, and the Trans-European

1. BB T RETER/REBRAREE1900F LRI 1922F LRI M A RIHE (HER - BZkE
SRR - BRr - HEERT, B - EhFF - THUKREES) .

1. The map shows the urbanization of Istanbul’'s watersheds since 1900 and road its networks since 1922. The
map is prepared by Nil Tuzcu and Marysol Rivas Brito under the supervision of Nese Dogusan Alexander.
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2. Aerial imagery highlighting the transformation from agriculture to industry.

In 1970, the airport and scattered gecekondu were the only paved areas, while
the watershed for the river remained largely undeveloped. By 2020, almost the
entirety of the watershed and surrounding areas have been urbanized (Aerial
imagery source: Istanbul Metropolitan Municipality).

The Ayamama Watershed with transportation infrastructure highlighted,
including the E80 TEM, the 0-7 Basin Express Road, and the E5 Highway, all of
which connect to Ataturk airport. The hydrological system runs North-South,
perpendicular to the major transportation arteries, which run East-West.
Estimated extent of the 2009 floods and the 20 m contour line including building
footprints and tertiary roads.
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Motorway (TEM), built in the 1980s. These two critical linkages are more recently
linked by the 0-7 Basin Express Road, which currently runs through the low-lying
areas of the Ayamama River. Both E5S Highway and the TEM run perpendicularly to
the regions’ natural topography, which is defined by mountainous watersheds that
run north-south (Fig. 3). This conflict, between transportation and hydrology, is one
of the bases for severe transportation disruptions during heavy rains, as undersized
culverts can cause backlogs and upstream flood impacts.

Large sections of the river have been channelized in concrete to “control” the
water in the service of enabling industrial and residential activities. Ironically, these
channels create high-velocity torrents and have been prone to repeated overtopping.

As a result of increasing runoff from urbanization of the upper watershed and
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4. Severe flash flooding of the Ayamama River in 2009.

5. Drone footage showing that the Ayamama River floodplain has been concretized
and channelized to limit flooding, but it remains in a state of degraded water
quality and is prone to flash flooding (photographed in October 2021).
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increasingly extreme precipitation events, low-lying areas of the watershed have
been hit by successive and increasingly destructive flash floods in 1995, 2002,
2009"”, and 2019.""! The flash flooding on September 9, 2009, caused by 90 mm
of rainfall in one hour, resulted in 32 deaths with 50 people injured and more
than USD 100 million dollars in economic damage (Fig. 4).**! Since then, the
Municipality of Istanbul has taken initiatives to further channelize the river and
add bicycle and pedestrian amenities to its reinforced banks. However, these
types of concrete channels can increase flood velocity, contribute to runoff and
pollution (Fig. 5), and threaten local biodiversity, causing a condition known

»¥ which is characterized by... the consistently

as “Urban Stream Syndrome
observed ecological degradation of waterways (creeks, streams, rivers) draining
urban areas."*” Pollution from urban runoff is also one of many contributing factors
leading to increasingly severe blooms of marine mucilage, also known as “sea snot,”
which in addition to an unappealing aesthetic is leading to widespread ecosystem
death as clouds of phytoplankton block out sunlight, creating dead zones and
affecting tourism across the region.

Flood mitigation measures in the Ayamama River can help to address this
ecological degradation by prioritizing NBS like stream daylighting and biofiltration
that can extract nutrients from urban runoff and increase the overall health of the
hydrological system.”*’ However, a robust river restoration strategy would likely
require the relocation of critical infrastructure and assets, including residential and
commercial properties, in order to restore the natural hydrological function of the
floodplain. How can mitigating flood risks restore the local hydrological system
and improve environmental quality without leading to inequitable outcomes for the

existing volume and program of uses in the floodplain?

5.2 Considering the Ataturk Airport Redevelopment for Swap Strategy

Before it was decommissioned in 2019, Ataturk Airport was serving almost
20 million domestic and 50 million international passengers per year.*” With a
metro station that serves as a connection hub to the city’s old and new centers,
and close vehicular connections to ES Highway and the 0-7 Basin Express Road to
the Trans European Motorway (TEM), the massive airport site is a piece of prime

real estate nestled between several high-density residential neighborhoods and
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close access to the Sea of Marmara. As a result, the decommissioned site offers the
potential for vital recreational amenities and access to the coastline for millions of
Istanbul residents for whom access to open space is one of the most pressing urban
challenges'**!. In 2019, green space per person in the Kiigitkcekmece District was
3.1 m’, compared to the minimum requirement of 9 m” per person by the World
Health Organization*”. The current redevelopment strategy, led by Emlak Konut
Real Estate Investment Trust in coordination with the Ministry of Environment,
Urbanization and Climate Change, proposes converting the airport site into a
massive park, called Millet Bahgesi (Nation’s Garden) designed by the architectural
firm Hilmi Giiner Mimarlik"", taking inspiration from global precedents like the
Tempelhof Airport in Berlin®®*, Germany and the Marisol Sucre International
Airport in Quito, Ecuador™. According to the news in Hiirriyet Daily News, of
the airport’s existing 8.5 million square meters, 5.2 million square meters will be
converted to a recreation zone, youth center, museum zone, sports zone, exhibition
zone, accommodation zone, living center and disaster gathering area. Within the
land, 30 percent will serve as general aviation and 9 percent as military zone.”"!
While such a project has clear ambition, our analysis reveals several key
missed opportunities (Fig. 6): First, the airport site is cut off from the surrounding
neighborhoods due to massive transportation infrastructure elements on all sides.
Second, while the airport redevelopment proposal creates critical open space
amenities, it fails to address the economic loss of the airport for the municipality
and the loss of jobs for nearby residents. Third, a watershed analysis highlights
that the airport site is located high above the flood zone on top of one of Istanbul’s
many hills, but the proposal does not address the opportunity to relieve flood risk

in the Ayamama floodplain. For these reasons, we argue that the project fails to
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maximize local resilience of the surrounding area to future flood risks and propose
an alternative strategy to revitalize the Ayamama River and improve access to quality

open space for Istanbul’s residents.

5.3 Swap Strategy: Relocate, Regenerate, Reconnect

Because the Ataturk Airport is located high above the flood zone, the
decommissioned site provides a unique opportunity to contribute to a more resilient
future for the Ayamama River Watershed by relocating high-risk assets out of the
floodplain. Currently, the site includes 5 km” of flat, open space surrounded by
infrastructural connections with existing commercial and industrial activity. Due to
the proximity of the site to the impacted areas from the 2009 floods, implementing
a swap strategy in this area presents an opportunity for strategic reorganization of
assets’ densities and uses around the river corridor, transforming the airport site from
an urban void in situ into a repository of valuable open space that can be leveraged
to fulfill resilience objectives beyond its own site location. Using the swap strategy
to implement the principles of relocate, regenerate, and reconnect, we create a more

resilient future for the Ayamama River Corridor (Fig. 7).

5.3.1 Relocate

The decommissioned airport sites creates the possibility for residences and
industries to relocate onto higher ground. Relocating enables restoration of the
floodplain from the Ayamama floodplain to the Marmara Sea. Relocated industries
are re-sited and re-organized on the site to maximize their economic and spatial
efficiencies and improve connections to the E5 road network. Relocation incentives
for industrial development located in the Ayamama floodplain provide multiple
benefits. First, the relocation is close enough that the industrial owners do not lose
their input costs, transportation costs, or distance to market. Second, incentives from
local planners to relocate to the airport site can also reduce economic costs in the long

run, as they save businesses millions of dollars of future losses from flood damage.

5.3.2 Regenerate

Once industrial buildings are relocated, the Ayamama River corridor can
be regenerated by restoring the river from a concrete channel into a naturalized
floodplain. The river restoration mitigates flood risk while creating an accessible
amenity for the surrounding dense neighborhoods currently lacking open space.
The restoration can also contribute to overall well-being, alleviate urban heat island
effects, and improve water quality flowing into the Marmara Sea through vegetative
nutrient uptake. As the Ataturk Airport was a prominent economic source for
the city, the decommissioning of the airport has brought concerns about greater
economic loss to the surrounding neighborhoods. By relocating the industrial assets
from the Ayamama floodplain, we can regenerate local economic activity and create
more jobs through a new Innovation District, with new industries alongside existing,
relocated uses. This siting allows the safety of future economic development assets

and provides important new development opportunities.

VOLUME 9 /ISSUE 6 / DECEMBER 2021



1 R RS X s KRG X i

R e R BN ERIG B4R TV BRAL AR ERIE, 52K R
Eﬁ'l‘ijﬁ Low-risk zone High-risk zone
19\?“'5’7%*%@%” Decommissioned airport as Industrial river corridor at risk of flooding
TRAK Rt an urban void
Zoning

Identify high- and
low-risk zones

FA

=

FeT M0 B S5 7t
Ayamama River Watershed

R 5 55
Ayamama River

3

:\_(
HEXE R 4TSRS
525K
Regenerate
Regenerate and restore
ecological corridors and
economic zones

SXER j=t =
BEETIYXARACFR  BEERMNEZXBUEHRT AR
Regenerate economy
Expanded industrial zone
into an innovation district

Regenerate ecology
Restored floodplain transformed into a river park

Gt T FE ST (K8 ) —— B siJe — B i 2
b, 23 bl A i 2 — A RN e e, E e P IR B T BTIE (R SE ML b BA
D S0 R SO S5 ™, (0 R Y 2 i e — 3 RIS DHr 3B A 2R 5 Eh UK
B RGN /NS

EIR =R BT R . RS S A TR, DL
M HEAB B2 TR G A 58 A T IX —— 5 B Be P [ St (1518 ) o
RIS A B ) RAGE, AR S AR PR, TR LRI

7. REEEREREE: 1) RUBLKRBIEOKRERE; 2) BRBRATH
IR, 3) EXEFBHRNTDDTRE; ) EREEHZKREMS
St SR A .

7. Swap strategy diagrams: 1) identification of high- and low-risk areas; 2] relocation
of vulnerable assets from the floodplain; 3) regeneration of decommissioned
airport site and Ayamama River Watershed; and 4) reconnect floodplain and
infrastructure site to the surrounding urban contexts.

SR /18X LANDSCAPE ARCHITECTURE FRONTIERS / PAPERS

B 20mAk Ry IK KBS X
Flood risk at 20 m ASL

2

#RiE
M E KRS X
WIEZHTRE N
Relocate

Relocate buildings
from high-risk zone to
urban void

BEAREEH TR

Consolidate and re-organize buildings

BT BT £
HOKRBEX

Relocate industrial and
commercial buildings
to low-risk zone

BREHKREXRH
Remove buildings from high-
isk zone

HUN X RE AR B o] (A R B R

4 Formal garden and costal park accessible to neighborhoods

EIRERE

BARRMXES S EDE R XMEFHX, WESMNEFTER

X. £ARERZFE Connecting new innovation district to the special economic zone,
RS creating a new economic corridor

Reconnect BHREEXRAREHX

Connect zones to Integrating new residential district to existing
each other, to nearby neighborhoods

neighborhoods and
to ecological and
economic corridors

KEMKXGEBEX SR AEEELR
Green network connecting
neighborhoods to the river park

ks

U Rz B
Formal garden
SRS AR

Coastal park

~3 © Kelly Leilani Main, Joude Mabsout, Rafi Segal, Nese Dogusan Alexander, Olivia Serra, Muge Komurcu

5.3.3. Reconnect

The ES5 Highway was redirected when the airport was rebuilt, cutting off the
Kiicitkgekmece District to the north of the airport (Fig. 2) and creating a large
bend in the highway that causes significant traffic slowdowns"”. By proposing to
reroute ES Highway back to its original location, we enable a new a residential
district with mixed-use housing typologies that are socially inclusive and are resilient
to earthquake and flood risk. The proposed new green corridor (approximately
550 hm®) passes through the former airport site creating a sequence of landscape
typologies, starting with the linear river park passing through a formal garden where
architectural heritage of the Ataturk Airport building is celebrated (Fig. 8). The green
corridor ends at a coastal park connecting the city to the Sea of Marmara.

These three design actions of relocating assets, regenerating ecological and
economic zone, and reconnecting both the revitalized river corridor and newly

established Innovation District, work in tandem under a phased design strategy
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(Fig. 8). This strategy prioritizes flexibility as it does not rely on single large moves
but can accommodate various degrees of change over time as it sets in motion a
structured relationship between vulnerability and new development in the city,
introducing new opportunities alongside the urgent environmental action needed,

ultimately transforming both sites to a more resilient urban landscape.

6 Conclusion and Discussion

This paper has proposed a swap strategy that considers the potential of
transforming a low-vulnerability, decommissioned infrastructure site into a new
urban neighborhood that relieves pressure from a degraded floodplain. In doing so,
it creates an opportunity to restore floodplain function and permanently eliminate
exposure to affected assets through relocation. The swap strategy takes many
critical lessons from other land-based urban redevelopment programs such as land
readjustment, land swaps, buyouts, and TDR programs, but attempts to resolve
what most other programs do not: improving the siting of relocated assets to not
only keep them safe from flooding, but also to maximize the reuse potential of new
“urban voids” created through the decommissioning and adaptive re-use of lower-
risk infrastructure sites.

Landscape architecture, not only because of its attention to environmental
conditions but also its practice of regional and landscape-scale orientation, is
uniquely suited to examine possibilities for the swap strategy outlined here by
taking a watershed-scale approach to urbanism, adaptive reuse, and climate change
adaptation for neighborhoods affected by the increasing threats of urban flooding.
More than 50 years after Design with Nature was first published, Design with Nature
Now calls on the design and planning professions to work with ecosystem function,
rather than against it."*' And while the suitability approach has been utilized (to
varying degrees of success) for siting new projects, addressing risk to assets already
built and ecosystems already degraded is a daunting task. Given that some of the
highest risks now exist in highly developed areas that did not evolve with ecological
systems in mind, how can we restore these systems? And what happens to the people
who live and work in those places? The challenge of planning for internal migration
caused by increasing climate risk is not unique to Istanbul. In fact, “as many as 216
million people could move within their own countries due to slow-onset climate

»B4If current trends continue, most of these internally

[55]

change impacts by 2050.
displaced persons are likely to move to cities””, in search social services and
economic opportunities, or relocate within cities, if they already live there. Because

cities already face significant risks including extreme heat and urban flooding, finding

8. RETMIZHRRBEHSMY: SHZXSZREFBANBERENER, ZREITHIHNEIIZTRES
EERNEERENZNERE. IHlSKNER, SERIT. EXEEMERSEE,

8. Final conceptual swap strategy plan: taking inspiration from the program of vulnerable uses in the
floodplain, the proposed swap strategy results in the relocation, regeneration, and reconnection of
residential, industrial and commercial, and hydrological elements of the Ayamama River Watershed and
the Decommissioned Ataturk Airport.
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ways to minimize flood exposure and increase access to open space are imperatives.

We have presented our conceptual swap strategy case study in the Ayamama
River as an example to support what we hope will be the continued exploration of
linkages between irreversible climate impacts, flood adaptation in urban centers,
and the need to thoughtfully reconsider how urban planners and designers plan
for adaptive reuse of decommissioned infrastructure sites. As local and global
climate patterns change, it is imperative that the design and planning fields work
with climate scientists and other affiliated fields such as hydrology and ecology to
develop sound solutions to flood risk and restoration opportunities based in the best
available data. While river restoration projects have the potential to improve water
quality, restore habitat, and improve access to high quality amenities in cities, they
are currently limited by a scarcity of land available to restore riverine functions.
Creating more land for restoration projects will inevitably require the relocation
of assets out of the flood zone, making equitable and just relocation processes
an imperative. As a result, planners and designers should also be committed to
mindfully incorporating the needs of residents and affected communities into any
proposals.

The degradation of hydrological systems caused by rapid urbanization and
industrialization are a defining feature of the 20th century, but new paradigms
for adaptation and development are imperative for the 21st century. By relocating
assets in floodplains to nearby urban voids on higher ground and creating open
space amenities in the lowest-lying areas, we can not only eliminate exposure to
flood hazard, but also attempt to address some of the wicked problems associated
with urbanization such as ecological and hydrological degradation, urban heat
island effect, and lack of open space amenities for urban residents. As the reality
of extensive climate displacement looms large, swap strategy can initiate new
conversations on the relationship between urban river restoration, adaptive reuse,

new development, and rights-based relocation programs globally. LAF
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