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Abstract

Building the resilience of a dynamic environment is a difficult task, but coastal areas
shaped by natural formations have existing resilience points. This article attempts to find
traces of elements that identify points of resilience. The method applied in this effort is the
mapping method. In line with this method, it is aimed to investigate the traces of ecol-

ogy nodes by overlapping the map information of the place with different elements with
axonometric graphical expression. The Gulf of Saros, which is on the eastern coast of the
Aegean Sea, was selected as the sample area of the study. The geographical environmental
values of the Gulf of Saros were examined. As a limitation, the traces of the ecological node
points of the Erikli district, which are areas with different environmental values in the Gulf
of Saros, were researched, and other settlements were not evaluated within the scope of
the study. In this direction, the protection, development and environmental sustainabil-

ity of the traces of ecological nodes will increase the resilience of the coastal city against
disasters that may occur.
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Today, coastal city plans are insufficient due to negative climate effects. Resilient urban
plans that can prevent the fragile structure of coastal cities and eliminate the dangers that
may occur are needed. It is necessary to protect and develop the traces of ecological corri-
dors in the formation of resilient urban planning.

In the formation of resilient city plans, there is a need for resilience management - known
as resistant thinking - to manage systems against shocks that may occur (Walker and Salt,
2006; 2012). The idea of resilience is the creation of systems of staying within the existing
ability of urban components, including stable and critical thresholds, being resistant to the
risks that will occur, and adaptability and stability (Folke et al., 2010). At the same time, the
idea of resilience includes understanding the harmony of the social and ecological systems
used in the formation of the city plan (Walker and Salt, 2012) in the principle of sustainable
working together and the resistance of the different components that make up the whole
to work together in times of confusion and turmoil (Holling, 1973;1986).

The original environment that makes up the cities has natural, built and social environ-
ment components. The human perspective in nature and social-ecological systems is
integrated systems (Berkes and Folke, 1998). In this sense, ecological resilience is directly
related to human life, that is, to the sustainable city plan. In the sustainable urban plan-
ning, ecological node points that are part of ecological systems, ensuring the sustainability
of these phenomena by preserving them are an important step in the formation of resilient
urban plans.

Accordingly, in this study, the importance of coastal urban planning in ensuring its resil-
lience in the urban plan was studied by searching for ecological traces. The Saros Gulf Erikli
coastal area was determined as the sample area because the Erikli coastal settlement is a
natural environment with unique environmental components. This natural environment
is the intersection point of forest, sea and land. This intersection point has the ecological
values of the rich potential provided by three different combinations (forest, sea and land).
It is of vital importance to preserve the ecological values of coastal areas and transfer
them to future generations. The total length of the Turkish coasts, including the Black Sea
(1719 km), the Marmara Sea (1474 km), the Mediterranean Sea (2025 km) and the Aegean
Sea (3265 km) coastal regions, is 8483 km (Simav and Seker, 2013). There are a total of 28
coastal settlements in these regions and the Erikli coastal settlement is an area with eco-
logical values and a coastline on the Aegean Sea.

The aim of this study is to search for traces of ecological node points in order to under-
stand the environmental welfare and environmental authenticity impacts in coastal areas.
The overlapping relationship between the concepts researched and the ecosystem, resil-
lence and components of coastal, marine and forest areas was examined. Traces of ecologi-
cal components of coastal areas were tried to be read by mapping method. The map infor-
mation of the different plans was researched by finding them one-on-one in the area: they
were provided by photographing the areas and making readings on the maps. The Gulf of
Saros was selected as the sample area. The geographical environmental values of the Gulf
of Saros were examined. As a limitation, the traces of the ecological node points of the Er-
1kli district, which are areas with different environmental values in the Gulf of Saros, were
researched; other settlements were not evaluated within the scope of the thesis. Infor-
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mation on sample areas was obtained through field visits The current situation has been
mapped by on-site observation. The indicators of the traces of the ecological node points
created by the different plans were determined. In this direction, the necessary suggestions
have been presented to protect, develop and ensure the environmental sustainability of the
traces of ecological node points.

Literature Review: The Relationship Between the Concepts of Resilience and Ecology
Although the concepts of resilience and ecology are perceived as different concepts, it is
seen that they have similar points when the literature researches are examined. The con-
cept of resilience has different dimensions as social, economic, ecological and spatial re-
silience (Tumer Ergiin, 2020). When looking at ecological resilience, it is understood that it
is defined as designing margins that can meet minimum losses in crises in order to create
the durability of the urban plan, providing the ability to maintain or transform the desired
situation and ensuring the sustainability of the new system (Zurlini, et al., 2013; Sharifi and
Yamagata, 2018). The concept of sustainability was emphasized in the report of the Brundt-
land Commission of the World Commission on Environment and Development in 1987 by
preserving renewable resources and carrying them to the next generations (UN. Secretary
General, 2000). It 1s emphasized that environmental protection is the main characteris-

tics of sustainable development and states that there is a balanced approach among the
environmental components. It is expected to develop strategies for the transportation axes,
structures and city boundaries (sea, forest) that make up the urban fabric and to bring the
sustainability perspective with it. It is understood that the authors who study sustainabil-
ity argue that it is necessary to ensure the resilience of the factors that disrupt sustainabil-
ity (Anderson, 2011).

Although the concept of resilience was first seen as an engineering and ecological term,
resilience is seen as adapting to vulnerability and reducing losses (Chelleri, 2011). The
concept of sustainability can be interpreted as ensuring the continuity of the existing one
by preserving it. However, ecological approaches establish the link between the factors

of sustainable development (Dudley et al. 2017). Ecological knowledge and studies are an
important part in order of not breaking the durability of natural resources. In this sense,
sustainability is not possible without ecology (Inogwabini, 2019). In parallel with these re-
lationships, we can say that the concepts of resilience and ecology complement each other
and have similar aspects.

The resilience of the cities of the future in the face of risks is important in the sustainabil-
ity of the city. The resilient city plan is expected to measure how ecological systems can
respond to fractures (Walker and Salt, 2012). It is the basic element of resilient cities to be
able to recognize possible disruptions that cause crisis in the city and to be aware of how
they can adopt their strategies and cope with these problems.

Resilience Approach into Coastal City Planning

The concept of city: It is defined as settlements where different civilizations and cultures
can be read by where layering, built environment factors and natural environment compo-
nents meet; the artificial environment dominates nature and a society consisting of differ-
ent social layers lives in accordance with the laws of urban life (Ertiirk and Tosun, 2009).
Throughout history, cities have settled in suitable geographies and an urban pattern has
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developed. In this direction, cities characterized by geographical effects have been formed.
The definition of "coastal city" is formed. Accessibility to water has been important in his-
tory as well as today. Civilizations have developed in these settlements, for example: Egypt
in the settlement of the Nile River, Mesopotamia in the settlement of the Tigris-Euphrates
Rivers (Koroglu, 2018).

Coastal cities have been known as the settlements preferred by people as living spaces
throughout history. The potentials provided by water have provided civilization to coastal
cities. Coastal cities have socio-cultural and economic values in terms of the development
of humanity (Dogan et al., 2005; Glaeser, 2008). It is seen that the unique coastal areas
where soil and water meet have always been at the forefront throughout history. People
first began to settle in coastal areas and established states and empires there, especially
along the seashore or oceans to access water. People migrated from the plains surrounded
by mountains to settle by the sea. While coastal cities are the starting point of people's
production and trade, they are also places that increase people's curiosity to discover new
places (Dogan et al., 2005; Glaeser, 2008). Throughout history, coastal cities, which are
accepted as the points where civilizations have developed (Gaber and Ozge. 2023), have
become their own original and dynamic environments. A good understanding of the en-
vironmental compositions that make up the unique and dynamic nature of coastal cities
and ensuring sustainability are important for the coastal city and its development (Pirenne,
2012).

Coastal cities are sensitive areas with their unique environmental characteristics. Rapid
development on the coast, increasing settlement and unplanned development increase the
pressures on the environment in coastal areas. This situation leads to many environmental
problems in terms of the physical (natural and built) and social environment. Coastal cities
are natural environments with natural, built and social environments (Aslanoglu 1998).
These environmental formations contain ecological details. The combination of different
ecological points constitutes the ecological node points.

Node point: Nodes are strategic places that visitors can enter; they are usually intersections
of roads or natural formation clusters. Although theoretically they look like small points
as in the plan of a city, they can actually be large areas or quite long linear lines, and even
the intersection of ecological phenomena from a bird's eye view of the city. In fact, when
the environment is looked at on a national or international level, it can become a holistic
intersection point at the borders of the city (Lynch, 1964).

Intersection points (nodes): In the urban scale, urban or rural transportation axes intersect
with each other at some points and form important junction areas called intersection
points. These areas can be the frequently used edges (coastal-sea-forest) that make up the
cities or squares as urban-scale meeting areas are examples of these. The intersection of
ecological areas constitutes the node points. The node can sometimes be seen spatially
seen as a line (Lynch, 1964), for example, the coastline of the city.

Edges: Edges are separating elements. They are located in a horizontal plane like roads, but
in contrast to the unifying feature of roads, edges are used as separators. Examples of these
are the coastal-forest and urban boundary, which are ecological boundaries (Lynch, 1964).
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Considering the ecological boundaries of the coastal city, it is seen that the natural envi-
ronment (forest area, seas), built environment (urban settlement) and social environment
factors create them (Kislalioglu, and Berkes, 1993).

Establishing the resilience of ecological nodes in ensuring the sustainability of the city will
reduce its vulnerability in the face of crises that the city may experience.

The concept of resilience is found in research areas in all disciplines. Global problems
experienced around the world focus on the resilience approach in urban planning so that
cities can increase their defense against a wide range of hazards (Sharifi and Yamagata,
2014; 2018).

Traces of Ecological Node Points - Erikli Coastal Settlement-Gulf of Saros/Turkey

Erikli coastal settlement: It is located 140 km from Edirne city center and 30 km from
Kesan'’s city center. The Erikli settlement is located southwest of Kesan, on the shore of
the Aegean Sea, the Gulf of Saros, on the Mecidiye-Erekli coastal road 22.55. The length of
the coast is about 3 km. The population of the settlement is seen as 496 in 2022 (Cekmez,
2009); (Figure 1).

Figure 1. Location of Erikli coastal settlement (Google Maps, 2022).

Erikli is a coastal settlement based on agricultural activities. It developed in the 1970s
when Kesan Municipality started to design restaurants and hotels in coastal areas. Con-
sidering the potentials of the Erikli coastal settlement, the fact that the Gulf of Saros is on
a deepening slope, non-rocky coastal area, ecological values in the combination of forest,
sea and land, clear water free from algae and harmful marine life, golden sand dunes, as
well as a natural shelter for herons, pelicans and flamingos, and the presence of Lake Tuzla
prepare a natural and original environment. The Erikli settlement is becoming an attrac-
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tive point in the tourism industry with its potentials. In this direction, the area is a coastal
settlement that stands out from the coastal settlements of the Gulf of Saros region by
rapidly growing with the opening of municipal facilities, secondary residences, hotels and
tourism facilities (Kocaman, 2011).

Erikli, the most important coastal settlement of the Gulf of Saros, is seen to have traces of
ecological node points in the formation of natural potentials (Figure 2).

Gulf of Saros

Figure 2. Node points of ecological traces of Erikli coastal settlement (www.ilcelerikoyleri.com; improved by Alali).

Ecological traces are sought by drawing the city boundary, transportation axes, coastline
and urban texture traces of the Erikli settlement area in the plan plane. Ecological traces:
The regions where the city intersects with the green, water and land parts were mapped
and the contributions of the ecological values to the urban complex were questioned

by overlapping the axonometric graphical expression of the drawings in the plan plane
(Skyllstad, 2017). The aim of this technique is to determine the traces provided to the city
by 3D (axonometric plane) of the existing ecological traces with 2D (plan plane). The for-
est boundary, urban texture, transportation axes and beach lines were examined in the
planned city layers (. Ecological node traces when we look at the forest strip, those that
appear as positive ecological node traces, the endemic vegetation that exists on the forest
border are the existence of green areas. What appears to be negative are: the fact that ur-
ban expanse is based on the forest boundary: the fact that deforestation, uses forest lands
as construction land, and the fact that the loss of forest lands causes local climate change.
Considering the urban texture and transportation axis analysis, the positive ones in terms
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of the traces of the ecological node points of the analysis are the accessibility of the settle-
ment to water. The negative ones are: the expanse of the urban areas to the green area, not
using the slope in the construction; material used in the construction of the coastal area;
formation of temperature corridors in the urban texture; and transportation axes parallel
to the coast. Considering the beach strip analysis, the positive ones in terms of the traces
of the ecological nodes of the analysis are the public use of the coastal areas, the presence
of the sea area, and the intensity of the use of the coastal area. The negative ones are the
cleanliness of the coastal area. When we look at the overlap and intersection of all maps,
the traces seen as positive are the endemic vegetation on the forest border, the presence of
green areas, the water accessibility of the settlement, the public use of the coastal areas,
the presence of the marine area, and the intensity of the use of the coastal area (Figure 3).
In order for this study to occur, field studies, on-site observation, and mapping of the layers
of urban components were analyzed.

When the observations made in the area, on-site detection and drawings in the axonomet-
ric plane are evaluated, it is understood that the Erikli coastal settlement is integrated with
the forest area. There are secondary residences in the coastal settlement. Secondary resi-
dences close after the end of the tourism season and are not used until the next season.
Buildings in this area are exposed to moisture that causes corrosion, spread of fungus and
mold, and are also exposed to the effects of temperature fluctuations caused by climate
change.

At the ecological junction where the forest, the coast and the residential area meet, the
road forms a dividing line between the buildings and the sea, and the beach is narrow and
almost absent (Figures 4 and 5). One of the risks the environment faces at this ecologi-

cal juncture is the cutting down of trees that adversely affect the environment and the
construction of new buildings, as it requires the flattening of the soil. The construction of
new buildings also results in solid wastes that are environmentally difficult to recycle, as
they consume large amounts of water and increase the need for sewage networks, as well
as putting pressure on them to form a new road network. As well as the construction of
new buildings, it generates the need for logging and soil levelling, which reduces vegeta-
tion, and this leads to an increase in greenhouse gases in the atmosphere and local climate
change. This leads to environmental problems that negatively affect coasts and vegetation.
For this reason, at this stage, environmental sustainability should be ensured by reducing
the construction on the coast, protecting the vegetation, and keeping the coast clean from
wastes. It 1s necessary to take correct measures to protect the buildings against corrosion
and to use moisture and salinity resistant materials. Tourists and day visitors should be
made aware of the importance of a clean environment and minimizing the harmful effects
of pollution on the beach and urban area. For this reason, tourists should be made aware
of the need to protect the environment, to throw out waste on designated areas and not to
leave them on the beach (see table in figure 6).
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eEndemic vegetation exisling on the forest border (+)
ePresence of green areas (+)

eUrban expansion reaching the forest border (-)
eDeforestation (-)

eUse of forest lands as construction land (-)

oL oss of forest lands causing local climate change (-)

eSettlement’s accessibility to water (+)
eSpread of urban sprawl into green areas (-)

Urban texture and eNot using slope in construction (-)
transportation axes eMaterial used in coastal area construction (-)
eFormation of temperature corridors in urban
fabric (<)
eTransportation axes are parallel to the coast. (-)
ePublic use of coastal arcas (+)
ePresence of sea area (+)
. elntensity of use of coastal area (+)
Beach frip oCleaning of the coastal area (-)

2

1) eEndemic vegetation existing on the forest

3 border (+)

s ePresence of green areas (+)

2 £ | [oSettlement's accessibility to water (+)

. & | [*Public use of coastal areas (+)

© Q| |ePresence of sea area (+)

Ecological nodes of the city border, £ = | |eIntensity of use of coastal area (+)
transportation axis, coastline CE
and urban texture traces of é g
I COAM: SC1L L)

Figure 3. Axonometric drawing of the ecological nodes of the city boundary, transportation axis, coastline and

urban pattern traces of the Erikli coastal settlement.

Figure 4. The meeting point of the city border and the forest and coastal border (Alali, 2024).
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Figure 5. Wastes left in the area by visitors (Alali, 2024).

Searching for Traces...

Current situation

Potential problems

Suggested solutions

= Availability of original vegetation

=Existence of construction in the
coastal area

= Formation of thermal corridors
created by climate change

= Unplanned coastal areas used for
tourism purposes

= Sea water is pure and clean

= Environmental pollution

= Lack of sewerage network

= Environmental wastes created by
new construction

= Unplanned construction
= Deforestation by logging

= Uncontrolled use of environmental
plastics

* Ensuring and maintaining the
sustainability of the traces of
ecological node points

= Prevention of construction in
the coastal area

= Vegetation protection

= Location-specific use of
construction material

= Reduction of environmental
waste

Figure 6. Table of the current state of the ecological node point, problems and proposed solutions.

Evaluation

In this study, the Erikli coastal settlements were examined as a sample area. Traces of the
intersection points of the Erikli coastal settlement, the city border, the transportation axis,
the coastline, the sea border and the ecological areas with the forest border were searched
in the city plan. Inferences in this direction:

e The spread of the coastal settlement towards the forest should be stopped and the for-
est border should be protected as an ecological corridor.

e Urban texture should be well planned and site-specific construction should be allowed.

e Transportation axes should be developed in a way that will not harm ecological areas.

| 225
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e Coastal areas should not be exposed to intensive uses and should be included in tour-
ism planning by preserving it as an ecological environmental value.

e Temperature corridors should not be allowed in urban settlements and ecological
traces should be protected.

The protection of the traces of ecological areas is an important point in ensuring the sus-
tainability of the urban plan and the formation of a resilient urban texture.

Coastal areas are important strategic areas today as in history. The potentials and resource
richness of coastal areas lead to the formation of dense settlements in these areas. Coastal
areas play an important role in the economic, visual, functional and social development of
the urban areas. In addition, coastal areas, which have become a point of attraction, cause
rapid population growth. Uncontrolled increase in coastal areas damages coastal environ-
mental values, destroys the natural environment, creates water and air pollution, ensures
the extinction of plants and animals, and causes climate change problems. This situation
emphasizes the necessity of ensuring the protection and sustainability of coastal areas.

The concept of ecology, which emerged as a branch of science that examines the relation-
ships between the environment and its compositions, has begun to be questioned under
the title of ecological architecture, including the discipline of architecture, which is known
as the art of organizing the environment. Projects that adopt sustainable design approach-
es taking environmental values into account in coastal area planning are emerging. Eco-
logical coastal urban planning is an integrated planning approach that aims to reduce the
environmental footprint, uses renewable energy sources, and respects sustainable devel-
opment and the environment. Environmental City respects the principles of sustainable
development and environmental construction, combining working methods and sustain-
ability of eco-friendly cities, social, environmental, economic and cultural dimensions of
the creation of ecologically healthy cities, and creating a comprehensive vision of sustain-
ability. This approach states that it is important to use the ecological node point to improve
coastal areas and ensure their sustainability.

The importance of ecological elements in the evaluation of urbanization and the envi-
ronmental effects of this urbanization in coastal areas is understood. The relationship of
ecological environmental components with each other creates an ecological node point. It
1s important to find the traces of these nodes and to use the sustainability of these traces
effectively in the coastal city plan. Because the sustainability of cities ensures the protec-
tion of environmental values, it is important to transfer the protected values to the next
generations.

The holistic evaluation of the Saros Gulf and the Erikli coastal settlement in the combina-
tion of forest, land and sea, the protection of existing environmental values and planning
in a sustainable plan vision are important in terms of ensuring the vitality of the area.

The study shows that the search for traces of ecological node points will provide viable
options and create opportunities to raise awareness among investors, architects and plan-
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ners as well as for those working in academics in the direction of protecting environmental
values about the importance of improving and ensuring urban sustainability.
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