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This thesis challenges the current approach to urban heat island
effect (UHI) mitigation in Athens, Greece by using a historic framework to
identify the internal and external forces that have shaped the city over
time. Athens' contemporary urban expansion has been characterized
by an inability to implement stated urban policy goals, and approaches

bSt ra Ct to UHI mitigation in the city must acknowledge this historic reality. In a
field riddled with comparative case study analyses and broad mitigation
approaches, using a hyper-specific single case yielded potentially more
effective implementation strategies. Urban heat island mitigation cannot
simply be a set of spatial directives or practices generalized across

cultures and cities. A more intersectional and critical framework is needed

to understand how "best practices” can be adapted in a complicated

implementation reality. The case of Athens, Greece proposes that a

historic framework is an effective way to engender this kind of discourse
when considering mitigating UHI. Future work needs to further delve into
the benefit of a qualitative historical analysis in improving UHI mitigation

outcomes in other urban settings.

Figure 1. Left: The Acropolis and Parthenon in Athens, Greece.




Table of Contents

Abstract

Introduction

Literature Review

What is UHI?

UHI Mitigation Strategies

Implementing UHI Mitigation Strategies
Historic Framework

Methods

A Historic Framework for Athens, Greece

Data

The Emergence of Modern Greece

The Birth of Contemporary Athens (1830-1896)
Interwar Athens (1896-1940)

War and Postwar Period (1940-1980)

The Consequences of Informality (1980-1990)
Modern Athens and the Olympic Games (1990-2009)
Data Analysis: The 2009 Athens Master Plan and Urban Heat
Conclusions

Policy Implications for UHI Mitigation in Athens
Broader Theoretical Implications

Works Cited

Figures and Images

10
12
17

22

23

25
27

28

30
31

36

39

44

47
51

60

62

66

68

75



Athens, Greece is Europe’s sixth largest capital
(Salvati, 2017). Sprawling across the arid Attica Basin,
the metropolitan area comprises 3.7 million people
(Gounaridis, 2018). The city is the economic, political,
and civic epicenter of a highly centralized Greek
state (Karatzas, 2012). As the southernmost capital
on the European mainland, the city records the
highest average temperatures of any major city in the
European Union, and climate predictions paint a dire
picture for the already hot metropolis (Georgakis, 2017;
Santamouris, 2017).

There is a direct correlation between
urban form and an increase of temperature in the
surrounding environment (Aflaki, 2017; Ward, 2016). This
phenomenon, known as the urban heat island effect
(UHI), is linked to a number of negative externalities
relating to human health, economic growth, and
political stability (Arnfield, 2008).

Athens exhibits especially high temperatures
throughout the summer months. These temperatures
are amplified by the urban heat island effect, which

can cause the city's urban core to rise 10° F warmer

Figure 2. Left: Looking at the classical Agora in the foreground
and central Athens in the background.

than the surrounding rural countryside (Fotini, 2014;
Kotroni, 2011; Theoharatos, 2010). In Athens, the southern
latitude of the city predisposes it to a warmer climate.
However, its sprawling and dense urlban morphology
amplifies temperatures throughout the area (Salvati,
2017). Contending with an aging population, a

high density of people, a long history of urban
mismanagement, unregulated growth, a lack of public
investment in urban infrastructure, and the lowest
green space per capita out of any European capital,
Athens is extremely vulnerable to scorching urban
temperatures during the summer (Debbage, 2015;
Karatzas, 2012; Stone, 2019; Ward, 2016). These factors
amplify UHI and create dangerous urban climate
conditions, especially during large heatwaves.

Urban heat island mitigation strategies have
the potential to ameliorate the effects of the city's
pervasive heat, cool the metropolis, and create a more
resilient Athenian falboric. By retrofitting the city's dense
impervious core with a variety of green infrastructure
initiatives, and utilizing federal power to hasten their
application, Athens could begin addressing this issue.

The city has, in fact, developed an urban heat island



mitigation framework through the Athens Master

Plan, whose most recent update in 2009 propagates

a policy framework for addressing the issue. Despite
offering a number of progressive strategies to fight
endemic urban heat across the city, the plan has failed
to result in any significant action (Asprogerakas, 2019;
Feliciantonio, 2018; Gospodini, 2009; Gounaridis, 2018;
Sarigiannis, 2020; Theoharatos, 2010).

Urban heat island mitigation strategies are
often presented, and contextualized, as regulatory
guidelines embedded in an urban policy context
(Stone, 2019). There is a scientific consensus on
methods to mitigate urban heat. However, the lack of a
diverse set of implementation strategies, coupled with
an accountability mechanism, make it difficult for cities
with weak municipal governance systems, like Athens,
to truly combat this problem.

Athen’'s contemporary urban expansion has not
been guided by regulation but, in fact, by a disregard
of urban policy. While many cities develop according
to the visions laid out in their master plans, Athens
does not. The regulatory framework for UHI mitigation

in the city, which is embedded in its Master Plan,

ignores this important historic precedent. This points
to a deeper problem with UHI mitigation literature,
which often fails to elaborate on implementation
strategies and context-specific approaches, instead
providing broad design and policy guidelines. This
thesis seeks to understand and challenge the current
approach to UHI mitigation in Athens, Greece, but more
broadly question through this case study: How can a
critical historic framework generate more effective
implementation strategies for UHI mitigation?
Historic analyses and frameworks are an
established way to approach spatial planning
problems. This tool can help identify specific
organizations, policies, governance systems and
communities which are responsible for urban change
over time (Adler, 1989). The urban heat island effect is
seldom approached through a historic lens; however,
effectively addressing the phenomenon is intrinsically
linked to a city's historic urbanization and governance
systems. This framework is used to identify the
problems with the Athens Master Plan as a vehicle for
UHI mitigation, and seeks to identify more effective

implementation strategies for the city. The historic

conditions that have shaped Athens' urban expansion
are at odds with the current regulatory framework in
place. This study aims to understand how the city has
experienced urban growth and development, in order
to improve future UHI mitigation in Athens.

A municipal regulatory framework is inadequate
for a city which lies outside of the traditional levels of
stronger governance enjoyed by its wealthier European
counterparts. Athens struggles with managing urbban
heat and lacks critical urban policy implementation
strategies to combat it (Vaiou, 2002; Georgakis
2017: Santamouris, 2017). As heat waves increase in
frequency and severity, the city will suffer more extreme
effects from high ambient temperatures and the need
to intervene will grow in urgency (Musco, 2016; Tokarska,
2019). The city presents a compelling case study to
examine how a historic approach to UHI mitigation
could embed implementation strategies more
effectively.

The urban heat island effect is a positive
feedback loop, with climate change and urbanization
continually amplifying temperatures. Cities that are

most vulnerable, like Athens, demand a more critical

eye to implementation. The ubiquitous paradigm of
UHI mitigation as a municipal regulatory framework
(Arnfield, 2008; Aflaki, 2017) must be challenged, before
climate change puts an even greater strain on cities

sitting at the forefront of a global climate crisis.



The literature review begins by defining the urban heat island effect
and establishes its negative externalities. It then lays out scientifically
proven interventions to mitigate UHI. Finally, the review concludes by
introducing literature discussing the implementation of UHI mitigation
strategies. The content of the literature review reveals that no one
prescribed set of solutions to mitigating UHI exists. A qualitative analysis is
necessary to acknowledge the political, cultural and economic realities of
different countries and cities. By understanding that implementation does
not happen in homogeneous and controlled environments, approaching
UHI mitigation through first understanding a city’s history could be
advantageous; in some cases, to select and ultimately implement the
most efficacious and meaningful strategies to reduce the profound effects

of UHI.

Figure 3. Left: Image of Tokyo, Japan which is the most populous urban area in
the world. Cities accross the globe are struggling to manage the urban heat
island effect.




What is UHI?

The urban heat island effect is a complex
phenomenon involving the interaction of various
human and natural systems which cause a warmer
urban microclimate. An urban "heat island” describes
an urbanized area which exhibits higher temperatures
compared to its neighboring, non-urbanized
counterparts (Aflaki, 2017). A severe UHI is recognized
when the temperature of an urbanized area reaches 5
to 10° F (12 - 15° C) warmer than surrounding rural areas
(Environmental Encyclopedia, 2011).

This phenomenon is linked directly to
urbanization. When large numlbers of impervious
surfaces are introduced into a landscape, temperatures
rise as vegetation is removed and replaced with
materials like asphalt and concrete (Aflaki, 2017). These
two materials are the most commonly recognized
surfaces in urban areas, and their thermal bulk and
surface radiative properties are the most significant
factors in creating higher ambient temperatures
(Hathway, 2012). As global demographics have shifted

to become decisively more urban in the past century,

understanding the urban heat island phenomenon has
become increasingly salient in discussions revolving
around urbanization, climate change, and public
health.

High ambient temperatures are a natural part of
environments around the world during summer months
and heatwaves (Kleerekoper, 2012). However, the urban
heat island effect creates unnaturally warm conditions
where temperatures in urban areas are amplified
greatly and fail to cool down during the evening
(Aflak, 2017). The urban heat island effect is generally
more pronounced during the evening, however most
of its serious negative externalities manifest during
the day, particularly during large summer heat events
(Theoharatos, 2010). An anthropogenic microclimate
induced by urbanization, UHI negatively impacts both
urban and natural systems in a built area through a
constant “thermal stress” (Theophilou, 2015).

The English scientist, Luke Howard, provided the
first modern observation of the phenomenon in 1833
with a report describing the microclimate of London
(Bouyer, 2017). He found that air temperatures in the

city were higher than in the surrounding countryside.
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The study of urban heat expanded considerably in
the latter half of the 20th century and 21st century, as
scientists, urban planners, and policy makers pursued
a deeper understanding of the negative ramifications
that this phenomenon has on urban centers and
human populations.

Urban systems are negatively impacted
by urban heat islands, where elevated ambient
temperatures strain existing infrastructure. The
phenomenon is correlated with increased energy
demand for cooling, greater water usage, and
deteriorating comfort conditions in urban environments
(Bouyer, 2017). Increased energy demand for cooling
often translates into higher air conditioning bills,
putting particular strain on vulnerable populations
who are unable to afford increased utility costs (Aflaki,
2017). The effect is compounded when electrically fed
air-conditioners release hot air into the surrounding
environment, further raising temperatures (Arnfield,
2008). What is an individual solution for addressing
uncomfortably high temperatures exacerbates the
problem on a broader level, and complicates efforts
to mitigate urban heat. This cycle inflates demand for

power, further warming cities and putting populations

who cannot afford artificial cooling systems at an even
greater risk of suffering the negative effects of high
urban temperatures.

UHI also degrades natural environments. It is
associated with raising the temperature of hydrological
systems, as runoff is heated while traversing warmer
paved surfaces (Aflaki, 2017). This “urban runoff” can
negatively affect the health of riparian and aquatic
habitats, and decrease water quality (Glaeser, 2010).
The effect also impacts air quality. Urban heat islands
are correlated with increased air pollution, as warmer
temperatures accelerate chemical interactions
between impervious surfaces and the atmosphere
(Allmendinger, 2017). Air and water quality are closely
associated with human health, and large heat islands
have significant public health consequences that
can impact municipalities and even entire regions
(Debbage, 2015). A report studying the mortality rate
of large heat waves across the Chicago area, over
two decades, concluded that the urban heat island
effect greatly exacerbated air quality problems and
contributed to a significant increase in mortality rates

during large summer heat events. (Arnfield, 2008).
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Extreme heat events are, on average, responsible
for more climate-related fatalities in the United States
than any other form of severe weather, and air quality
is only one component (Debbage, 2015). The urban
heat island effect has a variety of direct consequences
on human health. It is most significantly linked to "heat
stress,” an increase in heat-related illnesses and higher
mortality rates (Arnfield, 2008). Heat stress is a condition
that develops when the human body is exposed to high
temperatures for extended periods of time, primarily due
to amplified evening temperatures which prevent the
body from releasing excess heat accumulated during
the day (Ward, 2012; Theoharatos, 2010). In an attempt
to cool itself, the human body mounts a physiological
response, rushing blood to the surface of the skin
(Theophilou, 2015). Due to this natural response, less
blood is available to the brain, muscles, and other parts
of the body causing strength and mental capacity to

diminish (Allmendinger, 2017). Continued exposure to

elevated temperatures, and lack of medical intervention,

can cause loss of concentration, irritability, and
dehydration (Theophilou, 2015). In severe cases, it can

result in fainting and death (Fotini, 201).

Heat stress is the most prominent ailment
correlated with the urban heat island effect, but
a myriad of other conditions from diabetes, high
blood pressure, and asthma have been found to be
exacerbated by UHI (Fotini, 2011). Elderly populations,
the sick, and people with compromised immune
systems are all at greater risk for hospitalization during
heatwaves, and the phenomenon of the urban heat
island effect puts them at particular risk (Edmondson,
2016; Taslim, 2015). The health consequences of UHI
can levy considerable stress on public health systems
over time. The direct impact of urban heat islands
on public health is well-documented, with a study in
Athens correlating a two-day heat event in 2007 with
over 700 hospital visits and 150 deaths (Georgakis,
2017). Increased hospital usage put enormous pressure
on the city's fragile public health system, already one
of the weakest in Europe. A number of other deaths
occurred weeks and months after the heatwave,
with an incalculable toll that is hypothesized to be
the country's largest during any major heat event
(Kotroni, 2011). The negative human health impacts of
the phenomenon are well-documented, and buttress

support for mitigating UHI. 14
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Above: A diagram illustrating the phenomenon of the urban heat island effect, where
climate change and urbanization are constantly working to create hotter urban
temperatures.
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The negative health externalities of UHI are not
experienced evenly across economic classes. There is
an insidious environmental justice component to the
problems posed by UHI. Lower income populations
and communities are found to be disproportionately
affected by heatwaves (Aflaki, 2017; Kotrini, 2017;
Arnfield, 2008). Strenuous physical activity and
extended time outside in urban environments,
especially during heat waves, predisposes certain
populations to the negative health effects associated
with it. Lower income populations often lack access to
air-conditioned environments, both at home and in the
workplace, and therefore suffer more from the health
consequences of "heat stress.” On a spatial level, lower
income communities often lack access to amenities
which ameliorate the effect, such as greenspace,
shaded public areas, and efficient public health
systems.

While the urban heat island effect
disproportionately affects lower income communities,
it also threatens lower income countries. A 2016 report
from die Technische Universitat in Berlin found that the

European Union's poorest member states would bear

the brunt of climate related mortality on the continent,
and that they were the least prepared to combat
rising temperatures (Ward, 2016). An earlier report from
Deutsche Bank in 2008 predicted a vast economic
impact in the coming century for Europe’s southernmost
countries, as rising temperatures put enormous strain
on populations and already overburdened public
infrastructure systems (Ehmer, 2008). Climate change

is causing global temperatures to rise, triggering more
frequent and severe heat waves across the world. The
urban heat island effect will expand its intensity and
breadth in the coming decades, negatively impacting
the health and welfare of urban residents, metropolitan
areas and entire economies. This reality has galvanized
climate and urban researchers to understand how best

to mitigate this effect.
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UHI Mitigation Strategies

The urban heat island effect is a complex
microclimate phenomenon, requiring a broad range
of interventions from the building scale to the greater
urban landscape. A comprehensive understanding of
the different elements which mitigate the urban heat
island effect is therefore essential in addressing this

problem (Aflaki, 2017).

o % O T
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Above: Common ways to combat UHI.

The breaking apart of large conglomerations
of impervious surfaces is the most essential strategy in
mitigating the effect (Debbage, 2015), and increasing
vegetation has been identified as one of the most
effective techniques. The introduction and expansion
of urban vegetation has the capacity to greatly cool

the surrounding urban environment, and can integrate

into streets, buildings, and public spaces (Edmondson,
2016). Trees are the most effective vegetation to
introduce into urban spaces, and have been shown to
decrease soil temperature and cool the surrounding
environment by providing shade and transpiration.

In order to maximize cooling benefits, trees must be
mature, leafy, and watered regularly (Edmondson, 2016).
Failure to maintain urban trees can nullify their positive
cooling effects, and multiple studies have confirmed
the importance of having a system for proper care

of public trees (Skoulika, 2014; Chow, 2003; Arnfield,
2008). Non-leafy vegetation, such as palm trees,
provide little benefit in mitigating UHI. In arid climates
where the growth of large leafy trees is prohibitive
without extensive irrigation, shade structures on streets
and in public spaces provide a comparalble cooling
benefit (Chow, 2011). Herbaceous vegetation, while

not as effective at cooling temperatures, can still be
integrated into urban areas and contribute positively
to environmental quality (Stone, 2019). Breaking up
impervious surfaces by introducing more vegetation
near roads and sidewalks, and in public plazas, cools

urlbban environs.
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Parks and contiguous public greenspaces,
which conglomerate vegetation, are an even more
effective means to cool surrounding environments.
Regardless of size, parks have been shown to
ameliorate local heat conditions to a distance of
approximately half the parks width away (Hathway,
2012). A case study looking at the effects of a 60,000
square meter “medium-size” urban park in Athens
on the surrounding area illustrated the benefits that
urban greenspaces can provide (Skoulika, 2014). The
greenspace is surrounded by a dense urban area with
residential and commercial buildings and heavy traffic.
The well-watered grass, bushes, olive and eucalyptus
trees in the park were found to filter pollutants, mask
noise, stabilize soil and prevent erosion as well as
provide a highly-used recreational space for the
surrounding neighborhood (Skoulika, 2014). This study
illustrates that even modest-sized parks are capable of
ameliorating the urban heat island effect, with the park
being on average 2° C cooler than the surrounding
urban landscape. Larger systems of interconnected
greenspaces have been shown to even more

dramatically cool surrounding urban environments.

The presence of running water is shown to
decrease temperatures 3-7° C, when combined
with a 10-foot vegetated buffer (Hathway, 2012).
The integration of these "green” and "blue” systems
could be of particular interest to urban planners and
landscape architects seeking to cool environments.
Cities, particularly in the past century, have buried
their rivers and hydrological systems in the name
of urban expansion. This trend has contributed to
the increased warming of urban areas (lojd, 2018).
Restoring and daylighting hydrological systems has
the potential, when combined with greenspace, to
more significantly decrease urban temperatures
(Hathway, 2012). Cities around the world have begun
uncovering their natural waterways or creating new
ones, most famously in Seoul, South Korea. In 2003,
the city removed the Cheonggyecheon expressway
and implemented a nine-kilometer artificial river and
park in its place (Galagoda, 2018). The project has
been estimated to cool summer temperatures about
3.6-5° C. As urbanized areas seek to understand
how new greenspace can be implemented, their

buried hydrological systems covered by car-
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oriented infrastructure networks provide compelling
opportunities to expand greenspace and address the

urban heat island effect.

Figure 4: Images of the former Cheonggyecheon expressway
in Seoul, South Korea. The river and park system that replaced
the highway has resulted in a notable decrease in ambient
temperatures throughout the surrounding urban enviornment.

Green walls, facades and rooftop gardens
have become popular amongst architects and city
planners as a way to introduce more vegetation to
building facades and roofs. However, their ability to
reduce the urban heat island effect is mixed (Sharma,
2016). While they do cool interior spaces and streets,
they often require a high degree of engineering and
carry prohibitive costs (Allmendinger, 2017). A 2016 study
from Chicago found that rooftop gardens and green
facades might even compound the urban heat island
effect by obstructing wind patterns (Sharma, 2016).
In contrast to planting on buildings and roofs, changing
their color is a more economically feasible way to
mitigate the urban heat island effect (Bouyer, 2017,
Hu, 2016). Light-colored facades have the capacity
to create cooler interiors and exteriors around
buildings (Theophilou, 2015). Their high albedo reflects
sunlight and heat, instead of absorbing and holding
it (Santamouris, 2013). White facades are the most
effective in mitigating urban heat islands (Allmendinger,
2017). White and brown colored roofs reflect sunlight
and heat and, when combined with light-colored

facades, can considerably improve energy efficiency
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as well as indoor and outdoor thermal comfort (Jusuf,
2019; Kleerekoper, 2012). The color of a building's roofs,
walls and facades are part of what intensifies UHI.
However, when the aforementioned techniques are
combined and executed on a large enough scale, they
have the potential to improve the comfort of outdoor
and indoor conditions (Aflaki, 2017).

Materials used in building facades in urban
areas have also been shown to influence indoor and
outdoor temperatures. Certain materials have the
capability of reducing outdoor temperatures and
improving energy efficiency (Aflaki, 2017). Stones are the
best suited natural construction material, due to their
high heat capacity and relatively low heat conductivity
(Santamouris, 2013). Hollowed out bricks filled with
concrete, a common and low-cost building material in
many developing countries, are shown to be extremely
ineffective at maintaining comfortable thermal
conditions. A 2016 study found that extensive use of
hollow bricks contributed to higher heating and cooling
costs (Musco, 2016). Additionally, this construction
method creates warmer indoor environments
correlated with higher mortality rates during summer

heat events (Rantzoudi, 2017). Large glass facades, a

hallmark of modern architectural projects, trap solar
radiation, increase energy costs and raise ambient
temperatures. Utilization of large glass facades rely
on complex heating and cooling systems to create
comfortable thermal conditions.

The spatial configuration of cities can affect
how urban environments alter local energy balances.
Previous studies have reached the paradoxical
conclusions that both sprawling and high-density
urban development amplify urban heat island
intensities (Debbage, 2015). The geometric organization
and form of buildings on a broader neighborhood and
city level greatly affect the UHI and urlban microclimate
(Hu, 2016). "Urban canyons,” formed by dense blocks
of wall-to-wall development decrease airflow and
can significantly increase urban temperatures (Aflaki,
2017). A dense urban morphology, lack of open, public
spaces, and dearth of vegetation amplify the UHI
effect (Bouyer, 2017). Building regulations and urbban
plans have the capacity to guide the development of
new urban forms to create more amiable conditions,
but the vexing problem of existing dense urban
morphology poses structural challenges to mitigating

urban heat.
20

Figure 5: Images of Cycladic architecture, a vernacular style which utilizes color, material and urban
form to reduce urban temperatures on the hot and arid Greek isles.
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Implementing UHI
Mitigation Strategies

Mitigation strategies to combat urban heat,
and its associated negative externalities, have been
identified. When implemented on a large enough scale,
they can significantly lower temperatures and alleviate
the condition. A 2019 study from the Journal of Planning
Education and Research modeled the impacts of heat
management strategies, including tree planting and
other green infrastructure, cool roofing and paving, and
a reduction in waste heat emissions from buildings and
vehicles, on estimated heat-related mortality across
Louisville, Kentucky (Stone, 2019). Their assessment
found that the combination of these urban heat
management strategies decreased temperatures by
as much as 10° F on hot days and have the potential to
reduce estimated heat-related mortality by more than
20 percent (Stone, 2019). However, this model assumed
that these mitigation strategies could be implemented
city-wide, and significant portions of the city were
required to be completely overhauled and reconfigured

to create more amiable urlban conditions.

The study, while promising, illuminated the difficulties in
implementing a comprehensive UHI mitigation strategy,
an emerging topic amongst researchers looking to
combat the effect (Stone, 2019). How are UHI mitigation
strategies applied in the context of already established
and built-out communities? What is the "ideal” urban
fabric for combating urban heat in dense historic
cities? A 2017 study which looked at the negative
consequences of the urban heat island effect in Kuala
Lumpur, Singapore, and Hong Kong found that the lack
of sufficient attention to the practical application of
effective heat mitigation strategies in existing urban
development was dramatically intensifying the impacts
of UHI (Aflaki, 2017). While urban codes may address the
urban heat island effect in new development, the most
vexing problems stem from trying to modify and retrofit
existing fabric.

Enforcement of regulations regarding new
development, and plans to retrofit existing morphology
may only exist in regulatory and planning documents.
Codified mitigation strategies may lack physical
application strategies and specific urban plans.

While interest in the urban heat island effect and its

22

mitigation is growing, implementation of codified
strategies is largely "operative,” assumed to be
embedded in municipal regulatory documents. This
limits the ability of UHI mitigation to transcend "urban
policy documents,” such as master plans and guiding
land use documents. A number of studies challenged
the scale and methods embedded in existing

urban planning paradigms for UHI mitigation, and
recognized the urgent need for new, unconventional
implementation strategies (Aflaki, 2017; Galagoda, 2018;
Stone, 2019; Taslim, 2015).

In cities that struggle with enforcing regulatory
frameworks and actualizing plans, the urgency of
new "unconventional implementation strategies” is
paramount. Uncontrolled urban growth has adverse
effects on the environment and its citizens, and this
becomes glaringly apparent with UHI. Cities grappling
with urban mismanagement and informality often
manifest the most significant urban heat islands and
struggle the most with mitigation (Aflaki 2017, Akande,
2019). Contributing to this problem is that much of the
research concerning UHI mitigation has originated

from higher-income countries, which are often the

least burdened by the effect, and most capable
of transforming their cities (Aflaki, 2017; Taslim, 2015;
Theoharatos, 2010).

Historic Framework

A historic framework is an established way to
approach spatial planning problems, and has the
potential to elucidate "effective and implementable
mitigation strategies.” The issue of implementing
UHI mitigation strategies is uniquely qualified for a
historic analysis because the tool identifies the specific
organizations, policies, governance systems and
communities that are responsible for urban change
over time (Adler, 1989).

A historic framework requires at the very least an
understanding of the external forces that have shaped
a city, the internal dynamics that have driven urban
change, and how these forces have evolved over time
(Adler, 1989). A more comprehensive historic framework
also considers the evolution and manifestation of
public agencies over time (Abbott 1983). A planning

analysis which delves into local planning history,
23



the evolution of relevant national policies, and
patterns of urban settlement, can help elucidate

how planning problems develop and can be used

to propose meaningful solutions. Historical analyses
lack the predictive precision that is usually claimed

by quantitative or social science models, but offers a
systematic way to understand the changing context of
cities, communities, and policies (Adler, 1989).

A significant body of theoretical work buttresses
applying a more intersectional and critical framework
to planning problems. Sandercock, Watson, and
Robinson are urban theorists who critique modernist
planning practices and advocate for more diverse and
heterogeneous responses to urban planning problems
(Robinson, 2016: Sandercock, 1998; Watson, 2009). More
specifically, Watson identifies the urgency of utilizing
more intersectional methods especially in communities
struggling with informality, whose processes of

addressing urban problems differ significantly from

more traditionally planned communities (Watson, 2009).

A historic framework can challenge existing urbban
planning paradigms for UHI mitigation and provide a
framework which can adapt to the diverse needs of

different cultures, cities, and urban histories.

In summary, the large number of scientifically
proven UHI mitigation strategies require a more
qualitative planning tool to select relevant techniques
and place them in the context of different cities. A
historical framework elucidates the realities that need
to be considered when approaching UHI mitigation:
political, regulatory, socio-economic, financial, cultural,
and existing urban form. This framework can be used
by governments interested in identifying realistic ways
to protect cities, people, institutions and economies

from the damaging effects of urban heat islands.
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Methods

This thesis looks at Athens, Greece as a single case study to
understand the research question: How can a critical historic
framework generate more effective implementation strategies

for UHI mitigation?
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The primary method of data collection is a
qualitative content analysis comprising five historic
Athens master planning documents, in conjunction
with numerous historical narratives from 1830-2020.
The focus in reviewing both the planning documents
and the narratives was to ascertain the efficacy and
implementation of the various plans to determine the
forces which have driven Athenian growth over time.
The ultimate goal of this qualitative content analysis
was to question the 2009 Athens Master Plan as an
efficacious vehicle to combat the urban heat island
effect.

An important rationale for using a single case
is when it represents a critical example in testing a
well-formulated theory (Yin, 2009). Athens provides
this compelling “critical” case to understand the
capabilities of a historic framework in helping select
and implement efficacious approaches to UHI
mitigation. In a field riddled with comparative case
study analysis (Aflkai, 2017; Chow, 2011; Eliasson, 2000;
Robinson, 2016; Taslim, 2015) and broad mitigation
strategies, taking a hyper-specific single case

approach has the potential to yield more effective

city-specific implementation strategies.
Athens has been identified as one of the most
vulnerable cities in Europe regarding rising
temperatures, exhibiting one of the most dramatic
urban heat islands on the continent (Mullis, 2016).
Compounding this problem are climate projections
which show Athens growing warmer and wetter as the
century progresses (Alexandropoulou, 2013; Georgakis,
2017). The city is an example of an extreme case
among the European member states in regards to
climate vulnerability (Mullis, 2016; Akande, 2019), further
buttressing a planning analysis which delves into
Athenian local planning history and patterns of urban
settlement.

A 2019 report commissioned by the EU, "Ranking
Smart Sustainable Cities in Europe”, found Athens to
be the third least sustainable European city, behind
Bucharest and Sofia (Akande, 2019). The report
identified the city's sprawling, unregulated, and dense
urban morphology as a major concern and identifies
the city as one of the most precarious in the EU for
confronting the challenges of climate change. Athens

also has been identified in a number of other reports
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as having a "lower than European average” healthcare
system, high unemployment rate (16% in October 2019)
and a very low amount of disposable income (Akande,
2019).

These factors put the city in a uniguely
precarious position to suffer greatly from the negative
externalities of UHI, and compels further exploration of
mitigation. The lack of follow-through on the ground
regarding the city's most recent 2009 Master Plan
warrants a deeper look into why the current planning
approach is failing. The results from the case have
broader implications outside of Athens, as a historic
framework could be useful for other cities that struggle
with both informality and urban mismanagement,
and whose unigue cultures and histories clash with

‘operative” ways to approach UHI

A Historic Framework
for Athens

The proposed framework ecompasses Athens'
contemporary history, urban morphology, previous

master plans, and development of major infrastructure

systems. The historic framework comprises Athens
history, which is analyzed in conjunction with the city's
previous master plans, to understand the growth

of the city from 1830 onwards. By understanding
Athens' previous master plans in relationship to the its
gestation over time, the internal dynamics that have
driven urban change can be identified and followed to
understand the manifestation of the Athenian planning
system and existing morphology.

The contemporary data analyzed is the current
Athens Master Plan, most recently updated in 2009
The plan offers a series of resiliency strategies which
attempt to combat the urban heat island effect. The
aforementioned historic framework is used to help
understand why each of Athens' urban plans have not
been actualized, beginning in 1832. The reasons for
past and more recent failures will be contextualized
by using the historic framework. Lessons learned from
this approach are used to suggest ways to improve
the selection and implementation of UHI mitigation

strategies.
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Figure 6. Left: Looking out into central Athens.
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The Emergence of
Modern Greece

Recognized as one of the oldest inhabited
cities in the world, Athen's recorded history extends
over 3,400 years, but the city's contemporary history
arguably started in 1834 when the city became the
capital of a newly proclaimed Greek state. From 1453
until 1821, the area which now constitutes the country of
Greece was under the rule of the Ottoman Turks (Vaiou,
2002). Prior to the Greek War of Independence (1821-
1832), during the final period of Ottoman rule in the
early 19th century, Athens was a small but dense town
with a population of about 12,000 (Karatzas, 2012).

The modern notion of a Greek state was born
in 1830, following the signing of The Treaty of London,
where the Great Powers of Britain, France and Russia
recognized the country as an autonomous territory
after nine years of warfare (Karatzas, 2012). The
uprising against the Ottoman Empire is one of the
most important moments in modern Greek history;,
and had dramatic ramifications for the city of Athens

(Georgiadis, 2001). The War for Greek Independence

was violent, messy, and disallied. Multiple insurrections
occurred in different areas around the country
pbeginning in 1821, and what began as a revolt against
the Ottoman'’s lack of flexibility regarding the political
autonomy of the region, soon turned into a full-
blown war for independence. Different factions with
competing ideologies for a modern Greece became
pitted against each other as they vied for control over
the new nation state, and the uprising against the
Ottomans soon descended into civil war (Vaiou, 2002).
The concept of "Greek” identity had survived
four centuries of Ottoman occupation, but there was
no true concept of a national Greek state. Instead, a
fragmented set of dissidents had their own agendas
in overthrowing the Ottoman presence in the region.
The Eastern Orthodox Church was a major unifying
factor for many, with communities fighting to restore
the former "Byzatine Empire” and re-establish a
Christian state in Constantinople (Georgiadis, 2001).
There was also a sizable Greek aristocracy that had
developed during the Ottoman occupation. Merchants,
ship builders, and landowners controlled much of the

region's assets, but were forced to pay exceptionally
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high taxes under the thumb of Istanbul. They saw
pushing the Ottomans out as a matter of financial
gain, which would allow them greater flexibility and
power (Karatzas, 2012). There were also local clans

and independent warlords claiming Greek legitimacy
as ancestors of the long-fallen classical state (Vaiou,
2002). Amongst the chaos of a budding country locked
in a civil war, the three Great Powers of Great Britain,
France and Russia, saw an opportunity to gain a
strategic foothold next to the waning Ottoman Empire
(Georgiadis, 2001). In 1828, following seven years of
insurrection, each of the Great Powers sent their navies
to secure the new country and declared the legitimacy
of an independent Greek State to the international

community (Vaiou, 2002).

The Birth of Contemporary
Athens (1830-1896)

In 1832, after much infighting between the
Great Powers about who they would institute as
ruler of the new country, Prince Otto of Bavaria
was proclaimed King of Greece (Karatzas, 2012).
He adopted the Greek spelling of his name, Othon,
and moved the capital to Athens (Vaiou, 2002).
Athens was chosen as the capital of a proclaimed
"re-unified” country largely for historical reasons.
The city had suffered greatly from the decade-
long struggle for independence, lay in ruins
due to bombardments during the war, and was
hardly an amiable location for the new political
order (Georgiadis, 2001). However, Othon saw the
ancient bones of the city, and its historic status as
the capital of Classical Greece, as the foundation
to forge a new national identity for the country
(Karatzas, 2012).

The tabula rasa of a destroyed Athens
was an opportunity for Othon to impose a

unifying neoclassical architectural style that
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conjured a vision of the city at the height of

its classical power. Othon needed to convince
the disparate factions in Greece that they had
achieved independence and fulfilled their national
aspirations (Georgiadis, 2001). A catalyst was
required to assimilate the citizens of the newly
independent country and make them subservient
to a new ruling class. By defining Athens as the
center of a modern Hellenic Empire, a sense

of Greek national unity could be fostered,
overcoming existing ethnic and local divides
(Karatzas, 2012). In order to create this new Athens
as a catalyst to engender Greek national identity,
Othon brought in the architects Kleanthis and
Schaubert to commission the city's first master
plan (Georgiadis, 2001). The architects had both
received their education from the Academy of
Munich, and were chosen by the King largely

due to their austere interpretation of classical
architecture (Karatzas, 2012). Unlike the more
fanciful Barogue and Beaux-Arts architectural
movements popular in France and Russia at the

time, Bavarians preferred a strict Greek classical

tradition. Othon sought to capitalize on Kleanthis'
and Schaubert's Bavarian education to forge his
reimagined Athens. The initial Plan of Kleanthis,
sent to the King in 1833, introduced the concept of
urban design to the Greek territory for the very first
time (Vaiou, 2002).

The 1833 plan used the city's classical
history to set the foundation for the development
of the capital. Schaubert and Kleanthis utilized
a symmetrical layout with several major axes,
connecting the city’'s core to the surrounding
undeveloped countryside and a proposed port. A
series of wide boulevards established connections
between new public buildings and classical ruins.
Most importantly, a new palace was proposed
at the end of a major axis, oriented towards
the Parthenon (Vaiou, 2002). New ministries and
bureaucratic structures were planned along these
major boulevards (Georgiadis, 2001).

The Ottoman Empire had no legacy of
town planning, and issues arose when the King
proposed implementing his ambitious agenda. The

allocation of public space in the plan and layout
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of wide boulevards was foreign to residents of

the new capital, and an uproar ensued amongst
the population following the publishing of Othon's
intents (Karatzas, 2012). The Greek aristocracy, who
were the primary land owners, were appalled at
the proposition to seize large amounts of private

land for public use (Georgiadis, 2001). Due to this

backlash, the plan was altered significantly. The
number of public spaces and plazas proposed
was drastically curtailed, streets were narrowed
to not infringe on private land, a number of
public buildings were removed, and the palace-

Parthenon axis was eliminated (Vaiou, 2002).

Figure 7. Left: Original Plan of Kleanthis (1833). Right: Amended Plan of Kleanthis (By Leo von Klenze 1834).
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The altered Plan of Kleanthis was
implemented in 1834, after being redrafted by
the Bavarian engineer Leo von Klenze, and drove
Athenian growth throughout the rest of the century
(Karatzas, 2012). The plan included a number
of regulations regarding the construction of
private structures, and contained building codes
which imposed a neoclassical style onto private
dwellings (Skayannis (2013). However, the Athenian
public was wary of building laws infringing on their
private property rights and largely ignored the
design guidelines required by the plan. A lack of
enforcement and widespread bribery of public
officials slowed the adoption of neo-classicism
in the city's vernacular architecture (Vaiou, 2002).
However, the construction of large-scale neo-
classical public buildings commenced. Starting in
the 1840s, residences for the city's new bourgeoisie
began to utilize neoclassical elements and adopt
Othon's preferred architectural form (Georgiadis,
20071). Gradually this style was reflected in the
homes of lower-class Athenians, who greatly

simplified neo-classical elements and created

a new urban vernacular (Georgiadis, 2001). The
resulting form of austere neo-classicism defined
the urban morphology of private dwellings in the
city for the next century, and reflected the gradual
cohesion of the Greek nation state (Karatzas,
2012). Despite concessions from Othon and the
abandonment of a state-mandated architectural
style, Athens nonetheless transformed from a
typical Ottoman town into a neoclassical capital
in less than a generation (Vaiou, 2002).

The decades following the implementation
of the Plan of Kleanthis saw Athens grow from
a backwater town into a regional settlement.
However, this period also laid the cultural,
social, and economic groundwork which would
influence how future planning systems evolved
in the city. Constructing buildings and public
infrastructure was an attempt at nation-building
by the Bavarian royal family, making citizens
wary of new municipal projects (Georgiadis,
2007). The importance of private land ownership
as a means to accumulate money and power

ultimately shaped the development of the city
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The bypassing of regulation, through bribes
and neglect, reflected a burgeoning cultural
apathy towards government rule. From the
occupation of the Ottomans to the Bavarian royal
family, Greeks were wary of political organization
with its rules, regulations and taxes. This endemic
distrust caused the emergence of an individual-

and family-centered society, which profoundly

impacted the city's development (Stavrides, 2008).

Athens grew slowly for the remainder of the 19th
century and into the 20th, with its population
increasing from 44,500 to 123,000 between 1870
and 1896 (Vaiou, 2000). During this period, the
"Great Idea” ((MeydAn 18¢a’) was formed, which
sought to incorporate all Greek-populated
territories into the new independent state, until
the size of the late Byzantine Empire was reached
(Karatzas, 2012). The Mey&An 16¢a resulted in @
number of military campaigns and annexations
expanding the boundaries of Greece to the North
and East. This ideology would have profound
ramifications for the future of Athens and would

come to greatly influence the city's growth.

Figure 8. Top: The Academy of Athens, with the Othonian-
mandated neoclassical design (1859). Bottom left: Typical residence
from the period, with a modified austere neoclassical style. Photo
taken in May 2019. Bottom right: Athens in 1861.
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Interwar Athens
(1896-1940)

The "Great I[dea” continued to drive
military incursions, mainly into the Balkan
Peninsula, throughout the first decades of the
20th century. This resulted in modest gains to
Greece's land area. The country's military was
constantly engaged in conflict, either with its
Balkan neighbors or with Turkey. As new territory
was gained, refugees from recently annexed
lands poured into Athens, expanding the city's
population to 473,000 by 1921 (Karatzas, 2012).
Although this represented an almost quadrupling
of the city's population since 1896, it paled in
comparison to the demographic growth of the
coming years.

The defeat of Greece in a disastrous war
with Turkey in 1921 caused one of the largest
upheavals in the city's and country's history.
Starting in 1922, the governments of Greece and
Turkey underwent a transformative population

exchange. All ethnic Greeks, or Orthodox

Christians, living in Turkey were forcibly expelled
and sent to Greece (Vaiou, 2002). This precipitated
the arrival of over 1.5 million refugees into the
country (of only 4.5 million at the time), with

most migrating to Athens (Stavrides, 2008). The
population of the capital doubled in under a
year, overwhelming the resources of state and
city governments (Georgiadis, 2001). Since Athens
was unable to control the growth or provide
enough housing for the new arrivals, informal
settlements proliferated around the established
urban core (Karatzas, 2012). The informall

growth patterns established dense, impervious
settlements that remain integral parts of the city
to this day. Districts that now constitute part of
the contemporary urban center of Athens, most
notably Nea lonia and Nea Smyrni, began as
such refugee settlements (Vaiou, 2002). These
communities formalized over the interwar period
into dense urban areas, with built typologies
completely different from the planned growth of

the previous century.
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The unexpected wave of new citizens
changed Athenian culture and transformed its
urban form. Landowners around Athens took
advantage of the housing shortage, dividing their
farmland into plots and selling them to refugees
for development. This period of growth enabled
a large number of peasants to ascend into a
burgeoning Greek middle class (Chorianopoulos,
2010). The migrants built homes haphazardly
on the arbitrarily plotted fields, employing
local building techniques, and introducing new
architectural vernaculars into Athens (Stavrides,
2008). This corrupted the city's cohesive
neoclassical style and impacted the city's formal
architectural community. Athenian architects
began to question the Bavarian neo-classical
traditions of the past century, and searched to
find an authentic Greek typology in these new
communities (Journal, 2016). The push to discover
the definition of modern Greek architecture
coincided with an expansion of the concept of
Greek identity (Moatsoi, 2012). The newly arrived

refugees, largely from Asia Minor, were culturally

different from the existing Greek population
(Georgiadis, 2001). However, the informal refugee
settlements were largely situated directly next to
established neighlbborhoods, where social cohesion

and assimilation began to occur.

Figure 9. Informal settlements in Athens (1923).

37



o > (Y C
&',

S I O
Q@ Y1 % S0

Above. Informally developed neighborhood of Nea lonia in 2019

The period laid the groundwork for

much of Athen's contemporary road network,
urban morphology, and cultural values. The city
attempted to plat streets and curtail the rampant
informal conditions that permeated throughout
the region with a series of Town Plans. From 1925~
1935, the city embarked on an initiative to guide
the growth of new development, curtailing new

housing to allocate space for broader roads,
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Above. Informally developed neighborhood of Nea Smyrni in 2019

parks, public space, and harmonized street grids
(Karatzas, 2012). However, much like the Plan of
Kleanthis, these initiatives failed due to private
land owners plotting their own parcels to maximize
profit. The city was able to construct considerable
amounts of public housing as a result of the plans,
but Athenians continued to defy urban regulation
(Georgiadis, 2001). Overburdened with harmonizing
almost one million new refugees into the city, the
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government was not able to enforce the Town
Plans and the city came to be defined by narrow
streets, overlapping grids, and densely packed
homes which proliferated endlessly across the
Attica Basin.

The period between 1921 and 1940 enshrined
the importance of land ownership as a means
to economic mobility in the Greek social ethos.
Leading up to Greece's entrance into WWII
(1940), the informal communities established by
the population exchange continued to formalize
organically (Skayannis, 2013). The city worked
during this time to establish urban infrastructure in
these migrant communities: paving roads, building
sidewalks, installing sewers and delivering other
forms of city infrastructure (Georgiadis, 2001).
Over time, these communities were brought into
the larger urban fabric, assimilating into the city
much like their inhabitants slowly assimilated into a
broader Greek culture. The informal development
of large swaths of the city is a lasting legacy that
would continue to impact growth in Athens into

the remainder of the century.

War and Postwar Period
(1940-1980)

—— T

Figure 10. The Nazi flag rising in Athens in 1941 at the onset of
German occupation.

The Nazi occupation of Athens during
World War Il and the subsequent civil war severely
damaged the city's infrastructure systems and
precipitated the widespread decay of the pre-
war building stock (Karatzas, 2012). Following a
decade of conflict in the city, Athens emerged

from the wars with a host of urban issues, and



the complex task of rebuilding the capital. In the
years following 1949, the city received substantial
aid from the United States as part of a Cold War
bid for influence over the country (Maloutas, 2007).
The Greek government used this opportunity

to set up programs financing the rehabilitation
and reconstruction of Athens' heavily damaged
building stock.

In accordance with the reconstruction
program, the government also began developing
a new master plan. The plan proposed the
construction of multiple new cities around Athens,
alleviating the housing crisis in the urban core,
and guiding the region's growth (Skayannis, 2013).
An urban rail network was proposed to connect
these cities to the center of Athens, along with a
greenbelt surrounding the region to cull informal
suburbanization (Vaiou, 2002). The post-war

redevelopment plan also called for the renovation

of major streets in Athens and the establishment of

an extensive system of public squares and plazas
(Wodlitsch, 2008).

Despite ambitious intentions, the plan
ultimately failed to be implemented. There was a
heated backlash from the Athenian public who
saw the proposed amenities as infringing on their
property rights (Georgiadis, 2001). The interest
in accommodating the automobile ultimately
resulted in the opening and widening of roads
throughout the city, but that is the only element
shown to be enacted (Skayannis, 2013). By
rejecting the city’'s postwar master plan, Athenians

forfeited the creation of new public spaces, an
extensive greenbelt, and the planned expansion
of the region.

The rejection of a comprehensive master
plan meant that Athens experienced its largest
period of demographic growth without a guiding
vision. This would have enormous consequences
for the city moving forward. Between 1950 and
1980, the city's population exploded from 1,347400
to just under 3,000,000 and cemented its status
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Figure 12. Decaying pre-war building stock in Athens (1949).

Figure 11. A British soilder in Athens during the recapturing of the
city from the Axis powers in 1944,
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as the cultural, social, political, and economic
heart of postwar Greece (Vaiou, 2002). The
associated building boom completely decimated
the city's neoclassical vernacular, and transposed
a new form of modernist multi-family construction
that defines the city to this day.

Athens not only lacked a master plan, but
also a guiding land-use document. This caused
new development in the city to be dictated by
a series of federal building codes (Asprogerakas,
2019). The morphology of the postwar building
boom was characterized by the demolition of
older single family homes, and the proliferation
of mass-produced apartment buildings, referred
to as polikatoikies (MOAUKOTOLKiED). Two important
federal planning laws enabled the acceptance of
multi-family housing into Greek society. The first
law of "horizontal property ownership” (referred to
in Greek as opllovtix IBloktnoia) meant that newly
developed condominiums were technically viewed
as vertically stacked pieces of land in the eyes of
the government (Woditsch, 2008). This convinced

more citizens in Greece to invest in multi-family

housing, a practice unpopular previously due to
the importance placed on land ownership in Greek
society (Maloutas, 2007).

The second law legalized the practice of
avTumapoxr (antiparochi) (Giakoumatos, 1999).
Antiparochi was a practice developed by the
middle class to finance the construction of an
apartment building, by working directly with a civil
engineer (Woditsch, 2008). Families lived in close
multi-generational proximity, and the passing
down of property to children was a culturally
important practice (Karatzas, 2012). The civil
engineer would develop a plan and coordinate
the building of a polikatoikia. The new apartments
in the building would be divided up between
the civil engineer and the owner of the land
(Giacumacatos, 1999). The practice of antiparochi
became the most common method for financing
the construction of these new polikatoikies from
the 1950s onwards. It allowed families with grown
children to live in separate apartments, but in
the same building (Aesopos, 2001). These new

buildings often utilized low-cost construction
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methods and materials, maximizing the civil
engineers' profits (Maloutas, 2007). The result was
the elimination of the city's historic neoclassical
vernacular, and replacement with standardized,

unadorned concrete structures.

The city's post-war legacy was initially
characterized by the rejection of a master plan
and the embrace of private property rights as
the guiding force for urbanization. The lack of
spatial planning during this period dramatically
transformed Athens into a chaotic sprawling city

which grew to occupy the entire Attica Basin.

Figure 13. Athens in 1960. Polikatoikies already dominate the city's inner core, redefining the skyline and urban morphology of the city.
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The Consequences of
Informality (1980-1990)

Entering into 1980, Athens was the
densest city in all of Europe, characterized by a
hyper-dense, multi-use, and impervious urban
core (Stavrides, 2008). This period marked the
pbeginning of the city’'s need to confront the
serious negative externalities associated with the
informal growth of the postwar period. The city's
previous approach to urban governance became
untenable during this time, as the societal realities
of increased car ownership and suburbanization
strained the city's poorly developed infrastructure
systems. The postwar building boom had been
characterized by a relentless optimism for a new
Greek urban life and the pursuit of economic
expansion (Vaiou, 2002). However, this doctrine
had created a tragedy of the commons, which led
to a number of issues during the 1980s.

Of paramount concern were the issues of
traffic and pollution. Beginning in the 1960s, cars

began to proliferate throughout the city, and

public transportation usage dramatically declined
(Karatzas, 2012). Parking regulations were non-
existent, and the vast majority of buildings in

the city lacked parking. The dearth of off-street
parking led to a chaotic interaction between the
city's narrow informal street network (the majority
of it one lane) and on-street parking (Moatsoi,
2012). Parked cars became an ingrained part of
the streetscape, littering sidewalks, and blocking
alleyways and park entrances, adding chaos to
the transportation quagmire (Moatsoi, 2012). By the
1980s, the Athenian public transportation system
was in complete disarray. The system was derelict
and frequently on strike, leading to inconsistent
service and a continued drop in usage. Trolley
buses imported from the Soviet Union in the

1930s were still widely used on a number of

lines (Feliciantonio, 2018). Decay of the public
transportation system in the city, chaotic urban
organization, and lack of a cohesive modern road
network made Athens known for some of the worst

traffic congestion in the world (Vaiou, 2002).
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Figure 14. Athens in the 1980s. Informal development practices left
the city with some of the worst recorded air pollution in the world.

Figure 15: 1930s-era Soviet trolley bus in use in 1988.

The rampant congestion also exacerbated
the problem of air pollution, which was the most
severe on the European continent (Woditsch,
2008). Surrounded by mountains, the city already
sat at a disadvantage regarding air quality.
However, the unfettered growth of the city over
the past century resulted in the widespread loss
of natural features. Athens once had an extensive
network of hydrological systems, forests, meadows,
and olive groves which occupied the majority
of the city's basin (Mallinis, 2014). However, most
natural features had been paved over in the name
of economic expansion and property rights by the
1980s, with the city's built fabric now spreading out
over the entire Attica Basin. The lack of planning
led Athens to have the lowest greenspace per
capita out of any major city in Europe, a distinction
the capital still holds today (Mallinis, 2014). The
public spaces and parks that did exist in the city
suffered from neglect and lack of maintenance
(Vaiou, 2002). The multiplicity of factors, from
rampant congestion, persistent air pollution, lack

of greenspace, and informality, drove the city
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to reform its planning system and enact its first
modern master plan, the Athens Comprehensive
Master Plan of 1985.

This regulatory master plan was the city's
first real attempt to plan growth in the capital
during the second half of the 20th century.
Greece entered the European Union in 1981, and
the plan reflected this historic moment, laying
out extensive initiatives to forge the city into a
modern European capital (Asprogerakas, 2019). Of
paramount concern, was reducing density in the
city center and curtailing the expansion of informall
settlements. The plan proposed a polycentric
urban vision for Athens and created a number
of subsidies to attract investment outside of the
city center (Asprogerakas, 2019). The subsidies
were effective in restructuring the city's economy
and decreasing its population. However, the plan
provided no vehicle for the organized growth of
the city. Athens continued to grow informally and
unauthorized expansion into the outskirts never

stopped (Skayannis, 2013).

The 1980s were marked by an ineffective
attempt by Athens to address ramifications of
urban mismanagement and sprawling informal
growth. Instead of galvanizing around solving
the urban issues present in the city, the Athens
Comprehensive Master Plan of 1985 largely
focused on dispersing the urban economy and
population of Athens (Aesopos, 2001). Despite
a new more formalized planning system which
distributed power more clearly, urban growth in the
city continued to defy regulation and Athens still
lacked the capacity to guide new development
(Gounaridis, 2017).
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Modern Athens and the

Olympic Games
(1990-2009)

Despite the failings of the 1985 Master
Plan, the decade of the 1990s marked another
transformative period of growth for Athens and
saw the city again fail to address the follies of the
previous decades. In the early 1990s, Athens still
had some of the worst traffic congestion and air
pollution in the world (Diakakis, 2014). This posed @
new threat to the ancient monuments of Athens,
as traffic vibration weakened foundations and air
pollution corroded marble (Asprogerakas, 2019).
Despite the modest improvements from the last
decade, the legacy of unplanned growth in the
city continued to cripple the area and began
threatening the country's economic growth.

The city's inability to enforce regulations and
solve environmental and infrastructure problems
finally came to a head when the city failed to

secure the 1996 Olympic Games in 1990 (Maloutas,

2007). This represented a turning point in the city's
urban history, as it galvanized a massive federal
response. The Greek federal government had
been one of the driving forces of infrastructure
investment in the city and, after decades of a
laissez-faire attitude regarding Athens, became
increasingly interested in improving the city (and
more specifically its infrastructure) to benefit the
entire country's economy (Journal, 2016). Despite
the failure of the Athens Comprehensive Master
Plan of 1985, the federal government intended to
secure the 2004 Olympics, and began making

a series of federal declarations to usurp control

of Athens and implement a series of far-ranging
infrastructure projects. "Special laws, such as Law
2730/1999 were passed in order to accelerate and
legitimize projects which did not exist in the master
plan of the city” (Skayannis, 2013).

Property rights, enshrined in the municipal
framework for Athens, made the seizing of private
land nearly impossible (Vaiou, 2002). However,
the Greek federal government, emboldened by

new power, was able to bypass the majority of

47



the city's planning laws (Feliciantonio, 2018). Aided
by European Union funds, the country achieved
an impressive list of investments in about 14

years which drastically transformed the capital.

In this time, the federal government undertook
building a new Athens Airport, a three-line metro
system, tram network, and an expansive ring road
(Asprogerakas, 2019). The government imposed
emergency laws on Athens to tackle air pollution
and congestion by strengthening restrictions on
automobile usage in the city center, barring cars
with even numbered-license or odd-numbered
plates on seperate days (Karatzas, 2012). Many
Athenians circumvented this restriction by bribing
a public official to get a second license plate for
their car or using their second car ending in the
number that was allowed to enter on a particular
day (Karatzas, 2012). However, despite this, the
restrictions finally began to positively impact air
quality in the city.

As a result of the unprecedented overhaul
of the entire urban region, Athens was awarded
the 2004 Olympic Games in 1997 (Gospodini,
2009). The major achievement of the Olympic

Games in Athens was that the event served as
a catalyst for the construction of desperately
needed transportation projects. Most of the
projects constructed were not included in the
Athens Comprehensive Master Plan of 1985 and
were imposed top-down (Skayannis, 2013).
Following the Olympics, the city thrived with
new investment and private construction. Despite
another update to the city's master plan in 2000,
Athens was still unable to guide new growth.
The new freeway and metro system created
a surge in projects along the periphery of the
city, and were the major drivers of urbanization.
New development clustered densely around
metro stations, and the ring road introduced a
sprawling new single family typology to the region
(Colantoni, 2016). The Greek central government
observed the sprawl begin encroaching on the
mountains around Athens, and imposed a growth
limit (for the first time) on developing the hills that
form the Attica Basin (Karatzas, 2012).
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Right: A map of Athens with the highway
projects and metro lines completed between
1990-2004 in preparation for the Olympics.
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Despite the continued inability of Athens
to direct and manage new growth, the post-
Olympic period saw the emergence of the EU
as a driving force to improve Greece's spatial
planning framework (Chorianopoulos, 2010). In the
mid-2000s, the European Union embarked on
an initiative to harmonize the urban policies of its
memlber states, with a particular focus on capital
cities (Akande, 2019). Athens' chaotic planning
system was still an overlapping mess of different
community authorities at the time, with no clear
system for cooperation among the different
neighborhood councils (Skayannis, 2013). Attempting
to harmonize the bureaucratic nightmare that
constituted the city's planning structure was an
enormous task. However, the EU sent delegates to
Athens and worked with the federal government
to reform the system. In just under two years, from
2006-2008, the city reorganized its planning system
and set up a number of new frameworks to foster
cooperation throughout the region (Gospodini,
2009). This ultimately resulted in a new master
plan for Athens in 2009, which laid out another

comprehensive vision for the city.

Data Analysis: The 2009
Athens Master Plan and
Urban Heat

This analysis uses historical data compiled
from a qualitative content analysis of five historic
Athens master planning documents in conjunction
with numerous narratives from 1830-2020. The
ultimate goal of this data analysis is to answer
the question: Is the 2009 Athens Master Plan the
most efficacious vehicle to combat the urban heat
island effect?

The current Athens Master Plan was most
recently updated in 2009 Formally known as the
Regulatory (or Strategic) Plan of Athens, the plan
has been periodically updated since first being
enacted in 1985 (Skayannis, 2013). The plan sets
the spatial priorities for the entire Attica region,
and gives strategic directions for the organization
of urban space, infrastructure networks, and also

directs land use policy (Sarigiannis, 2020).
51



URBAN PLANS OF ATHENS

THEPLAN OF ST.KLEANTHES (1833) - = = = = = = = = = = = = = = = = = = = = =

TOWN PLANS OF ATHENS (1930)

PROPERTY OWNERSHIP NORMS

LACK OF “COMMON GOOD"

POST WAR RECONSTRUCTION PLAN (1955)

INEFFECTIVE ENFORCEMENT OF
BOTH
REGULATIONS AND AND PLANS

ATHENS COMPREHENSIVE PLAN (1985)
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Above: The plans included in the data section and the main reasons for their failings.
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For the first time in the city's history, the plan
outlines various strategies to create a more
resilient Athenian falbric, and proposes a number of
resiliency strategies to mitigate UHI.

The problem of the urban heat island effect
has been observed in Athens since as early at 1977,
when the city recorded the highest temperature
reading in European history 48.0° C (118.4 ° F)
(Agathangelidis, 2016). However, the urban heat
island effect was the least of the city’'s problems
during the time and, generally, has played little
to no role in Athenian planning discourses. This
changed with the 2009 Athens Master Plan, as the
effects of the phenomenon manifested greater
externalities and precipitated interest among
Athenian planning officials. Two heatwaves in 2007,
among the most severe in Greece's history, were
the catalyst for the inclusion of these strategies in
the city's plan (Mullis, 2016). Widely reported across
Greece, these heat waves triggered country-wide
wildfires and cost the country millions of dollars
in domaged infrastructure (Georgakis, 2017). Two

separate heat waves in the summer of 2007

(June and July) caused extremely high levels of
human thermal discomfort across the Attica Basin
(Agathangelidis, 2016). An Athens' meteorologicall
report categorized most urban areas in the city
as under “extreme heat stress” throughout both
events (Agathangelidis, 2016). The heat wave in
June generated especially high levels of thermal
discomfort during daytime and nighttime hours,
and sent more heat-related patients into Athenian
hospitals than in any previous heat event in the
city's history (Theoharatos, 2010). The event was
uncharacteristically hot and damp for Athens, a
phenomenon that is predicted to become more
frequent as warmer air masses moving into the
region from Africa pick up more Mediterranean
moisture (Kotroni, 2011). These 2007 events are
partially responsible for the inclusion of new UHI
mitigation policies in the Athens Master Plan. Other
significant heat events have occured since, and
the associated studies have confirmed a regional
heat problem (Agathangelidis, 2016; Georgakis,
2017; Theoharatos, 2010; Ward, 2016).
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A sizable paragraph in the plan outlines
various initiatives and goals that the city proposes
to cool the urban area. The spatial strategies
include increasing green areas in low-green
Athenian Districts, and the inclusion of shading
elements throughout public areas. The plan states
that "the above actions will have a significant
effect in the reduction of air conditioning use as
cooling devices during the hottest of months”

(Sarigiannis, 2020). The document also proposes

(a) - September 5, 2015 | 12:00 UTC

(b} - September 6, 2015 | 12:00 UTC

TA[°C)
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Figure 16: A seminal study in 2017 visualized temperature data from
a heat wave and found that thermal discomfort was extremely
high during the day and the night across the entire Athens area. It
showed that urban heat was a vast regional problem that inflated
temperatures in the built area about 10° F across the Attica Basin.

a number of policy recommendations: the
establishment of a municipal fund for energy
upgrading of residential buildings, the ameliorating
of local bioclimatic conditions through the use
of cool materials, and the establishment of a
municipal fund that assists residents to implement
energy upgrading of their buildings and cut costs
(Sarigiannis, 2020).

This plan, while a positive first step forward
for UHI mitigation in the city, fails to provide
a detailed framework for the implementation
of these strategies, and a numlber of scholars
tracking the implementation of the document
have found no follow-through regarding these
initiatives (Feliciantonio, 2018; Gospodini, 2009;
Gounaridis, 2018; Sarigiannis, 2020; Theoharatos,
2010; Asprogerakas, 2019). The update to the most
recent Athens Master Plan was largely catalyzed
by the European Union's spatial cohesion policy,
which attempts to align the urban plans of every
capital amongst the European memlber states
(Asprogerakas, 2019). The plan was updated to

create a new set of policy goals to address the
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recession impacting the economy of Greece
(Feliciantonio, 2018). As a result, the document
focused on initiatives to improve the city's
economic competitiveness through investment

in transportation infrastructure and the creation

of lending programs for businesses. Sustainability
(while mentioned in the plan) is not the primary
focus of the document, and there is a disconnect
between the infrastructure and economic goals of
the plan and the “resiliency strategies” (Sarigiannis,
2020). While the document states a number of
resiliency strategies, they are not explained at
length. Instead, they are broad policy declarations
that provide little guidance on how the city should
specifically begin to address the problem of urban
heat.

In Athens, a historic lack of municipal
leadership and oversight has contributed to
creating urban conditions ripe for urban heat.
Despite the face value of Greece's spatial
planning overhaul since 1985, the Greek spatial
planning system still reflects its historic context. The

hyper-centralization of the Greek administration

system means that implementation of spatial
planning goals requires the cooperation of several
public bodies from the central government. This
means that, despite the effective UHI mitigation
strategies mentioned in the master plan, they fail
to connect with broader federal planning goals
and the history of the city.Compounding this
problem is the weakness of the Athens master plan
as a vehicle for UHI mitigation.

The lack of master plan implementation
in Athens is arguably the hallmark of its urban
development. The byproduct of this history is that
urban life in Athens today is more difficult than
in many other cities. Every period of the city's
contemporary history is marred by the partial or
total disregard of regulation, and the rejection
of comprehensive master plans. As early as the
Plan of Kleanthis, private landowners refused to
give up any portion of their property to create
public space, amenities, and infrastructure. The
municipal government proved incapable of taking
away property in the name of eminent domain,

for the utilization of public purpose. This inability
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to challenge property owners is apparent in every
period of the city's history. The interwar period
provided the first tangible ramifications of this by
establishing the informal urbanization patterns
that would come to define the city's development.
The Athenian government did not envision
development occurring this way, but was again
unable to exercise eminent domain to enforce the
Town Plans of the time. Instead, the government
focused on delivering basic urban infrastructure
and allowing private citizens to develop their own
properties as they saw fit.

In the postwar period, there continued to
e grand visions. Just like the lan of Kleanthis and
Town Plans, the post-WWII Reconstruction Plan
proposed public spaces, infrastructure investments
and urban amenities to benefit the broader
community. Once again, the Athenian public
predictably saw the guidance of the region’s
growth through public projects and the provision
of planned private development as infringing
on their property rights, preferring the money be

applied directly to landowners.

The rapid proliferation of the polikatoikies
during this time exposed the deleterious impacts
of informal growth on a massive scale. The
urban landscape transformed from single-family
homes to concrete multi-family structures, which
enveloped the city in an impervious mass, with
little provision for greenspace or natural features.
These elements impacted the failed municipal
planning efforts of the 1980s and exposed the
previous abandonment of public investments in
common infrastructure systems. The cultural and
social ramifications of the past century inhibited
the city’'s response, as no short term interventions
could solve the endemic problems of a chaotic
road system, lack of public space, an untended
public transit system, and dearth of greenspace.

Despite planning reforms on paper, the
Olympics elucidated an effective way to intervene
in an environment marred by ineffective urban
leadership. The federal government's top-down
approach finally delivered critical infrastructure
to Athens. The precedent set by the early history

of the city laid the groundwork for the failure
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of the 2009 Master Plan, with a lack of results
affecting the viability of the city's approach to UHI
mitigation.

In an urban context that has constantly
acquiesced to citizens focused on their own
welfare, the barriers to implementing an effective
community planning system are enormous. It
requires fundamental and far-reaching change
by Athenians and the government, both long-
term propositions. UHI mitigation cannot wait.
These realities will continue to dominate the
city for the foreseeable future and need to be
strongly considered when attempting to solve
the intensifying problem of the urban heat island

effect.
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Above: The photos show Athens' dense urban form and narrow streets. Many of these streets were proposed for a
Master Plan; however, no follow-through on these proposals has been observed. Photos taken in May 2019,

Figure 17. Right: Satellite imagery of Athens in 2019. The city's urban sprawl dominates the entire Attica Basin
Figure 18. Pages 60-61: Athens looking south toward the Port of Pireaus.

redesign by the 2009







Policy Implications for UHI
Mitigation in Athens

This thesis looks at Athens, Greece as @
single case study to understand the research
question: How can a critical historic framework
generate more effective implementation
strategies for UHI mitigation? This thesis
challenges the internal and external forces
that have shaped the city over time. Athens'
contemporary urban expansion has not been
guided by regulation, but by an inability to
implement stated urban policy goals. While many
cities develop according to the visions laid out in
their master plans, Athens has never been able to
successfully implement a guiding vision. The city's
framework for UHI mitigation, embedded in the
2009 Master Plan, ignores the failures of the past
two centuries.

The history of Athens reveals a number
of implications for the effective implementation
of urban heat island mitigation strategies.

Despite a contemporary overhaul of the city's

spatial planning system, there continues to be

a complete lack of implementation regarding
urban projects and regulations without federall
involvement (Feliciantonio, 2018; Gospodini, 2009;
Gounaridis, 2018; Theoharatos, 2010; Asprogerakas,
2019). Greek urban scholars have recognized, as
recently as 2019, that the role of municipalities

in urban and regional planning remains mostly
advisory (Asprogerakas, 2019). This necessitates
the inclusion of federal directives in local matters,
even though this approach is contrary to broader
European planning principles.

In the past three decades, the national
government has been capable of organizing and
completing enormous spatial change. Private
land ownership and top-down infrastructure
investments have been defining features of Athens'
urban growth and contemporary gestation. The
city's failure to secure the 1996 centenary Olympic
Games, and the sulbbsequent federal intervention,
exposed weaknesses in the recently overhauled
Athenian municipal planning system (Gospodini,

2009). Recommendations in the city's urban
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plan need to leverage the argument that UHI
mitigation is an essential infrastructure investment,
and implementation must involve the federal
government.

In order to contextualize UHI mitigation in
Athens as an infrastructure investment, a specific
project or set of projects need to be proposed
outside of the city’'s master plan. Based on the
historic framework, the uncovering of Athen's
buried hydrological features could provide an
effective means to address a number of the city's
urban ills. During Athens' rapid demographic
expansion in the latter-half of the 20th century,
most natural features were removed in the
name of economic expansion and social equity
(Stergiouli, 2012). An entire system of urban rivers
was buried and paved over. However, these
hidden features have the potential to form
the structure of a new system of expanded
greenspace for the city. By creating a federally-
sponsored project for the rehabilitation of Athens'
hydrological features, the country could lobby

the EU for funding and the organizational tools to

support construction. Combining blue and green
systems is proven to be one of the most effective
means to cool urban climates, and a system of
parks centered along these forgotten features has
the potential to improve the environmental quality
of the city, and translate a broad, ineffective policy
goal into an implementable spatial strategy. This is
an example of adapting a policy strategy to more
effectively utilize existing governance systems.

The incorporation of UHI mitigation
strategies in the construction of new publicly-
funded buildings and infrastructure projects
should be required. The implementation of
mitigation techniques in new public buildings
is feasible, and would contribute to a more
resilient typology within the public sector. In
the private sector, Athens lacks the capacity
to enforce a UHI mitigation framework on new
construction projects. While it is a highly desirable
goal that could have real impact, the historical
apathy towards urban regulation has created
a weak municipal regulatory culture incapable

of implementing these kinds of requirements.
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However, the public sector has control over
numerous buildings across the city. Public housing
projects, municipal structures, schools, hospitals,
and other government-owned assets provide an
opportunity to adopt significant UHI mitigation
practices.

An important historical finding is that the
urban planning model adopted by Greece in the
1980s, under the duress of the EU, did not consider
the failures of previous urban governance. Athens,
Greece presents a seminal example of the discord
between a generalized model for heat mitigation
and the reality of applying UHI mitigation
strategies within the context of a unique planning
history.

The critical historic framework identified
the external forces that have shaped Athens over
time, and the internal dynamics that have driven
urban change. Understanding this history and
its underlying cultural elements can help urban
planners propose more meaningful solutions.

The philosophy of European spatial planning

cohesion guided the development of a "“modern”

planning system in Greece. By bringing Athens’
regulatory framework in line with other EU capitals,
the cohesion policy ignored a host of societal
realities that inhibit the application of this planning
model in Athens. Advocating for a top-down,
federally-driven approach to urban planning is a
controversial proposition. However, the city's local
planning history elucidates the need for a different
model, informed by the past two centuries of data.
The policy goals, laid out in the 2009
Athens Master Plan, of increasing green areas
in low-green Athenian Districts, ameliorating
local bioclimatic conditions through the use of
cool materials, and including shading elements
throughout public areas are accepted UHI
mitigation strategies. However, lacking an
accompanying implementation plan portends
their eventual failure to be actualized. Further
research should capitalize on the findings of this
study and translate the broad UHI mitigation
goals of the 2009 Athens Master Plan into more
implementable strategies and specific projects.

Additional research looking to improve broader
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spatial planning in Athens should consider how
equitable strategies can factor into a federally-
driven, top-down approach to urban planning.
Forty percent of the nation’s population resides
in Athens, and the city is responsible for over

60 percent of the country's GDP (Sarigiannis,
2020). As a hyper-centralized node in Greece's
economy, addressing urban issues in the city has
profound ramifications for the entire country. This
unique position, along with the historic problems
identified, makes the efficacy of the current
planning system worth examining. This is especially
relevant with the ever present issue of UHI:
however, such an endeavor could produce other
positive benefits for the city as it copes with the

challenges of the 21st century.
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Conclusions: Broader
Theoretical Implications

Approaching UHI mitigation using a historic
framework has a direct application for other
European cities, which have also amended their
urban plans in adherence to EU territorial cohesion
policies. Urban areas across the European Union,
especially in Eastern and Southern Europe, should
consider how to harmonize "Western" spatial
planning systems with their own unigue histories
and practices. Further research expanding this
single case into a comparative analysis looking at
the effects of European spatial cohesion policies
on a number of cities across the continent could
generate interesting results.

UHI studies often delve directly into
scientific findings and reports to buttress the
use of certain mitigation strategies. Instead of
starting from this quantitative standpoint, research
could begin by reviewing the past conditions
of a city's development to inform the selection

and implementation of UHI mitigation strategies.

A number of UHI studies recognized the need
for a new approach, which can incorporate the
qualitative aspects of a city's governance and
history (Aflaki, 2017; Galagoda, 2018; Stone, 2019;
Taslim, 2015).

The urban heat island effect creates
negative externalities and microclimates which
influence human health, urban comfort, air quality
and energy consumption. However, despite this
knowledge, it has been recognized that climate
issues generally have low impact on the urban
planning process in practice (Eliasson, 2000). This
begets addressing the problem of UHI in more
robust ways. Proposed solutions need to fit into
an existing urban area, and have to consider its
political, cultural, and socio-economic realities.
A historic framework elucidates these factors
and can help reveal more specific and salient
implementation strategies.

More broadly, this thesis contributes to a
larger theoretical discourse which advocates
applying critical frameworks to solve spatial
planning problems (Robinson, 2016; Sandercock,

1998; Watson, 2009). By applying a qualitative 66

(historic) framework to the single case of Athens,
Greece this thesis buttresses the argument to
use more unconventional planning methods to
address urban heat island mitigation, especially in
communities struggling with informality.

Climate change is poised to put an
enormous strain on cities around the world,
as rising temperatures continue to threaten
urban environments and extreme weather
events become more frequent. The strategies
we use to create more resilient urban fabrics
derive from quantitative analysis and research.
However, implementation of these approaches
will ultimately determine their success. Urban
heat island mitigation cannot simply be a set of
spatial directives and practices generalized across
cultures and cities. A more intersectional and
critical framework is needed to understand how
"best practices” can be adapted in a complicated
implementation reality. A historic framework has
proven to be an effective way to engender this

kind of discourse when considering mitigating UHI.

Figure 19. Pages 68-69: \/\antage point from the Acropolis
looking southeast towards Kaisariani.
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