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Abstract

Urban morphology has long sought to translate the historical, environmental, and built-
form structure of settlements into legible units that planning can act on. In practice,
however, the connection between morphological analysis and planning has remained
limited, particularly in topographically differentiated small towns where standard density
controls fail to fully address the distinct character of areas that are formed through
topography, historical development, and built form. This paper develops a method for
delineating character areas within a historico-geographical framework that is applicable to
planning practice. The method synthesizes three groups of analysis: historical
development, natural environmental structure, and built form and land use, to delineate
different character areas of the urban landscape. The rural-to-urban transect was then
applied as a secondary assessment to question the character area classification. The
method is applied to Gorele, a small coastal town in northeastern Tiirkiye, selected for its
topography and traceable urban development history since the start of the Republican era
in 1923. After the synthesis, nine character areas are defined in Gorele, each shaped by a
specific overlay of development history, natural setting, plot pattern, density, and building
form. Non-parametric tests confirm that the areas differ significantly in plot area, ground
space index, floor area ratio, and number of storeys. A Spearman rank correlation along the
main rural-to-urban sequence shows that plot size decreases and density values increase
toward the urban core, but areas with similar density values can differ substantially in plot
pattern, street structure, and historical depth. The findings show that character area
delineation provides a more differentiated basis for planning than density categories alone
and identifies areas where high-density development has occurred without adequate
integration with the urban context. In coastal towns shaped by constraining topography
and historical development, this approach can guide density control toward more adaptive
and contextual urban planning.

Keywords: character area delineation, historico-geographical approach, rural-to-urban
transect, urban density

1. Introduction

Urban form is the physical structure of a settlement, made up of streets, plots, blocks, and
buildings (Moudon, 1997). Among its different dimensions, the physical built form is the most
evident and persistent reference: buildings, plots, and streets usually change more slowly than land
use, ownership, and activity patterns, which makes them a relatively stable basis for understanding
how a settlement has developed and how it may be guided in the future (Moudon, 1997; Kropf,
2009, 2011, 2013a). Morphological research has a long tradition of evaluating the historical,
functional, and environmental information condensed in this physical structure within a single
interpretive framework (Kropf, 2009). In planning, spatial heterogeneity must be translated into
legible units, such as plots, blocks, fabrics, and areas, through which regulation, conservation, and
design control can be applied (Birkhamshaw & Whitehand, 2012; Monteiro & Pinho, 2022).

Character areas are among the main units through which urban form is interpreted and used in
planning. In the historico-geographical approach, character areas are not only descriptive units.
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They also provide an explanatory basis for understanding the formation and transformation of
urban landscapes. Thus, they can become practical tools to control urban growth and to inform
planning decisions such as conservation, intensification, design control, or transformation. Yet, in
practice, the connection between morphological research and planning has often been limited
(Whitehand & Morton, 2004). This limitation is also evident in how character areas, as one of the
central concepts in urban morphology, are defined and drawn (Oliveira & Yaygin, 2022).

In urban planning, boundaries are usually drawn along administrative borders, roads, or rivers,
with little attention to urban form (Larkham & Morton, 2011). Detailed morphological analysis, on
the other hand, is not equally useful at all planning scales. The problem, therefore, is not a lack of
morphological knowledge, but how to turn this knowledge into boundaries that work both
analytically and practically. This is more difficult in settlements that have a long history and are not
fully consolidated (Oliveira & Yaygin, 2022). Defining boundaries is, thus a key step in studying
character areas. The establishment of a character area boundary is not a simple process. A
character area should show a clear order within its limits and distinct differences from surrounding
areas. This determination cannot be based only on measurement; it also depends on the purpose,
the scale, and the intended use of the results (Larkham & Morton, 2011). Built form is normally
ambiguous, and the task is to handle this uncertainty in a structured way (Kropf, 2013b).

A further problem is that character area studies tend to give more emphasis to the built
components of urban form, while natural characteristics are not always treated as a separate
analytical layer. However, urban form does not develop independently of place. It is shaped by
topography, the natural environment, and historical processes that influence settlements over
time. Natural characteristics may become major determinants of urban form, especially in small
and topographically differentiated settlements. It is important to comprehend the morphological
dimension in the urban planning process. Areas with different historical, natural, and physical
attributes should be considered when making decisions. It is evident in Tirkiye, where urban space
has increasingly been shaped by neoliberal policies and large-scale projects (Sengiil, 2009) since the
early 2000s, in line with contemporary neoliberal urban planning applications (Peck & Brenner,
2009). Tekeli (1994) states that planning cannot be considered separately from the processes
through which urban space is produced. In practice, however, development has largely been
controlled through density rights, with limited direct consideration of urban form and character.
The Condominium Law No. 634, enacted in 1965, legally enabled the division of ownership within
apartment buildings by allowing multiple independent units on a single plot. This arrangement
made coordinated intervention at the area scale more difficult and allowed redevelopment to
proceed on a plot-by-plot basis (Balamir, 1975). From the 2000s onwards, construction of high-
density housing projects became the dominant type of building. In cities of different scale and/or
historical background, this process resulted in increasingly similar forms of development despite
the local context of the site (Unlii, 2026).

This concern is directly related to current planning processes and regulations that have no strict
rules regarding areas differing in their historical, natural, and physical characteristics. Adopting a
character area methodology can make such contextual differences apparent through interpreting
the urban landscape via its historical development, topography, and change patterns. With no
methodology like this, densification could potentially weaken distinctions that shape urban form.
Identifying such differences is of paramount importance for planning responding to local
conditions, instead of treating urban land primarily as a future developmental area. In order to
resolve this issue, the present study 1) builds a method for delineating character areas and 2)
discusses its relevance regarding planning practice, and 3) suggests three analysis groups:
development history, nature and environment, together with built form and land use.

2. Theoretical Framework

Urban morphology has been developing around ongoing intellectual knowledge, and the
Conzenian School emerges as one of the most influential schools of thought for understanding the
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historical formation of urban form. With its foundation in historico-geographical analysis, this
tradition examines the urban landscape through the interaction of town planning, building fabric,
and land use (Conzen, 1988). Each component has spatial information of successive periods of
development. While early Conzenian work focused on morphological regions as units of analysis
(Conzen, 1969), the concept of the character area has since gained importance for urban planning
practices. A character area can simply identify and articulate the distinctive physical qualities of
urban landscape. This shift becomes evident with cases such as Porto in Portugal (Oliveira, 2006)
and Bath in England (Hall, 2008) to translate morphological knowledge into tools applicable to
urban planning and design practice. On this basis, a character area can be understood as spatial
units that represents internal coherence. This vocabulary translates the underlying Conzenian logic
into a form more readily usable in planning and public discussion (Birkhamshaw & Whitehand,
2012; An & Gu, 2018). Character areas should not be solely used as descriptive units, but also as an
explanatory basis for planning (Conzen, 1988). They therefore connect the analytical reading of
urban form with planning questions such as conservation, intensification, design control, and
transformation. Character area study cases such as Alnwick (England), Ludlow (England), Stratford-
upon-Avon (England), Shanghai (China) together with Porto and Bath (Oliveira & Yaygin, 2022),
represent its applicability. These studies show that character areas are not static or simply
administrative units. Yet, they are interpretive units defined through the combination of historical
development, town-plan structure (Streets, plots, and buildings), land use, and the degree of
morphological coherence within an area, meaning that character area analysis depends on careful
articulation of multiple sources of data.

Any type of morphological analysis generally requires (1) data that are not always ready for use,
(2) extensive fieldwork, and (3) archival research due to the level of detail needed with respect to
the related size increase when the analysis covers, for example, an entire town (instead of a historic
core or a single neighborhood). Whitehand (2005) notes that the purpose and scope of a
morphological study should be determined by its scale, resolution, and level of detail. The takeaway
is that morphology can inform urban planning but methodological adaptations must also account
for the context of the planning within which urban space is produced, regulated, and transformed.

2.1. Delineation of Character Areas

Recent morphological research in the body of literature studies the delineation of character
areas generally in two different ways. The first case aims at a greater degree of transparency in the
delineation process by using explicit criteria. For example, Arat (2023) identifies (1) town plans, (2)
building fabrics, and (3) land use as separate criteria, while applying them in a structured sequence:
Town plans are examined first, and followed by building fabrics and land use. Arat notes that clearly
stating and ordering the criteria can reduce ambiguity in interpretation (as objectivity cannot be
fully achieved). In a similar way, Oliveira and Yaygin (2022) observe that regionalization studies
often do not illustrate their procedural steps in sufficient detail; steps that include (1) selection of
criteria, (2) establishment of a hierarchy, (3) identification of form complexes, and 4) preparation
of a map. Those authors note that these procedures should be stated explicitly, in order to prevent
the method from functioning as a “black box”. Evidently, morphological analysis requires
substantial fieldwork and archival material, and these requirements become more demanding
when the analysis covers a whole town (rather than the aforementioned historical core or single
neighborhood).

Regarding the aforementioned study of Whitehand (2005), comparative studies show that the
three main approaches in urban morphology, the historico-geographical, process typological, and
configurational, can be combined in a structured way. Combining these approaches allows for a
more definitive analysis of the stable elements of urban form, such as the street network and plot
pattern. It also allows for variation in the analysis of elements that are less resistant to change, such
as buildings and their uses (Monteiro & Pinho, 2022). These studies show that methodological
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integration does not require the abandonment of interpretive reading; rather, it depends on
making the logic of combination more explicit.

The second approach is represented by quantitative and computational studies. Recent work
has expanded the capacity of urban morphology to classify urban form systematically and at scale,
developing scalable, data-driven approaches that support comparative analysis and typological
interpretation using large datasets (Fleischmann et al., 2022; Vartholomaios, 2025; Fan et al., 2025).
More recent machine-learning approaches detect urban form types where multidimensional
datasets make manual classification difficult, with increasing attention to interpretability and
spatial context. Part of this work has also returned to the cadastral plot as an analytical unit because
of its continuing relevance to the historical and regulatory logic of urban form (Vartholomaios,
2025; Fan et al., 2025).

These strengths, however, are oriented primarily toward large-scale typological detection. They
also depend on the availability of comprehensive datasets, which may be limited in small-sized
settlements. The appropriate method of character area delineation depends on the study’s scope
and aim. Data-driven classification may not capture the distinctions relevant to planning decisions
and may reduce complex character to density measures (Kropf, 2013b; Birkhamshaw & Whitehand,
2012). Thus, a mediating position is needed: analytical steps that are open to validation, combined
with an interpretive, planning-informative reading of urban form.

2.2. Natural Setting and the Rural-to-Urban Transect

Natural characteristics, such as topography, have not usually been treated as a separate
analytical layer in the historico-geographical tradition. However, where they are major
determinants of urban form, they can be incorporated alongside historical development and
current built form (Kropf, 2009). This is especially important in settlements where terrain, coastline,
slope, drainage, and elevation thresholds shape the location, direction, and intensity of urban
development. In such contexts, the natural environment is not only a background condition, but a
fundamental dimension of morphological differentiation.

A parallel line of planning thought has approached the rural-urban relationship as a gradient
rather than a binary. Formalized within the SmartCode tradition, the rural-urban transect arranges
settlement zones along an ordered sequence, from natural and rural edges through suburban and
general urban fabrics to centre and core conditions and links each position to corresponding built-
form expectations (Duany & Plater-Zyberk, 2003). In this sense, the transect operates as both a
descriptive and a prescriptive framework (Talen, 2002).

More recent studies propose that transect thinking can be used analytically rather than only as
a regulatory code (Han, 2021; Musard, 2023; Talen, 2023). Quantitative research has also shown
that transect zones can be operationalized to describe graded urban structure and morphologically
differentiated urban areas, while studies in historical environments indicate that transect thinking
can also be adapted to typo-morphological analysis and decision support (Jachimowicz, 2022;
Boyko et al., 2021; Aydin et al., 2024).

In this wider context, character area analysis may also be effective in resilience adaptations in
urban planning, because it helps distinguish parts of the settlement with different physical
conditions, development histories, and spatial constraints. Such distinctions can inform more
contextual planning and urban management. Yet the present study does not adopt the transect as
a primary method of delineation. Character areas are instead derived through historical
development, natural-environmental conditions, and built form and land use analyses. The transect
is used here as a secondary evaluative perspective through which the resulting character areas can
be interpreted. In topographically differentiated settlements, where transitions between rural and
urban environments are often gradual, uneven, and shaped by terrain, the transect provides an
additional way of assessing whether the delineated character areas form a legible sequence across
the settlement.
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2.3. Conceptual Framework of the Study

To address this issue, four concepts are used to develop the analytical framework. First, urban
form refers to the arrangement of plots, streets, blocks, and buildings as it evolves over time, and
provides the basis on which regulation, conservation, and design control operate (Moudon, 1997;
Kropf, 2009). Second, character area refers to a morphologically coherent part of this form that is
internally consistent and externally distinct, and thus defines a scale at which planning decisions
can be specified (Birkhamshaw & Whitehand, 2012). Third, the natural-environmental and
topographical layer, which includes terrain, coastline, slope, drainage, and elevation thresholds, is
analyzed as a fundamental dimension of morphological differentiation alongside town plan,
building fabric, and land use (Kropf, 2009). Fourth, the rural-to-urban transect is understood as an
ordered gradient from rural to urban conditions (Duany & Plater-Zyberk, 2003) and is applied here
to situate and evaluate the delineated character areas in planning terms.

This conceptual framework therefore combines the historico-geographical reading of urban
form with an explicit concern for natural setting and planning interpretation. It aims to make the
process of character area delineation more transparent without reducing it to a purely quantitative
classification. In this respect, the study follows the interpretive logic of urban morphology, but
organizes the analysis through clearly defined layers and evaluative steps. This provides a basis for
examining whether character areas can operate not only as descriptive units of urban form, but
also as practical units for planning decisions in small-sized and topographically differentiated
settlements.

3. Aim and Scope

The aim of this study is to develop a methodology for delineating character areas within a
historico-geographical framework and to examine its applicability to planning practice. The
methodology is based on three lines of analysis: historical development, natural-environmental
structure, and built form and land use. These analyses are synthesized to delineate character areas
within the study area. In this way, the resulting areas are understood as reflecting town plan units,
building fabric, and land use in relation to topographic factors and phases of historical
development. Within this scope, the study focuses on three objectives: (1) to identify distinct
character areas through the proposed framework, (2) to examine whether these areas can also be
interpreted along a rural-to-urban gradient, and (3) to assess whether density variables on their
own are sufficient to explain the resulting pattern.

For assessing the internal coherence of the delineated areas and the differences between them,
statistical tests are used; the results of which are interpreted from historico-geographical and
planning perspectives.

The method is applied to Gorele (a small coastal town in Giresun Province, northeastern
Tirkiye), which was selected as an illustrative case of coastal settlements beside the Eastern Black
Sea, where urban development has been shaped by the relationship between coast, river valleys,
and steep topography (Emecen, 2020). Initially, Gorele was built on the eastern side of a river valley
and later expanded westward across the valley plain, and the town also has a history of continuous
urban development, while its built environment mirrors successive planning periods after the
establishment of the Republic of Tirkiye.

4. Methodology

The method proposed in this paper has seven steps: (1) define study boundary and data, (2)
analyze historical development, (3) analyze natural-environmental, (4) analyze built form and land
use analysis, (5) delineate three-layer synthesis, (6) interpret statistical evaluation and transect, and
(7) interpret planning. Historical, environmental, and built form analyses that can identify character
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areas across the planned area are the preliminary set of analyses in line with historico-geographical
analysis (Figure 1).
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Figure 1 Steps of the proposed framework

4.1. Study Area

Gorele is a small town located in the Eastern Black Sea region of Tirkiye, as aforementioned,
with a population of 18,238 (Turkish Statistical Institute [TurkStat], 2025). It is located
approximately midway between the two main regional centers, 62 km east of Giresun and 70 km
west of Trabzon (Figure 2). The town is formed along a narrow coastal plain created by the alluvial
deltas of the Gorele and Comlekgi streams. The landscape is characterized by steep ridges and
valleys, as is typical of coastal towns and cities in the Black Sea region (Emecen, 2020).

Figure 2 Location of Gorele

The case study town of Gorele was selected for several reasons: (1) it is representative of many
coastal settlements in the region, (2) both archival and current digital data are available, (3) its
urban history can still be deciphered through clear periods of growth, with areas representing these
periods remaining visible. Gorele’s character is evident in its historical continuity, topographic
constraints, and recent planned urban expansion within a clearly defined development plan
perimeter. These conditions have impacted urban growth along the east—west coastal axis, while
the sloping areas to the south have maintained their rural characteristics (Figure 3). In this way,
Gorele provides an illustrative case for examining the interactions of historical development,
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environmental structure, and built form in the outline of character areas designated for urban
planning.

Figure 3 Hillshade and elevation profile of Gérele

All analyses were effected within the perimeter of Gorele’s current urban development plan
(hereinafter termed the study area), so that the identified character areas corresponded to the
scale of any planning decisions. Neighborhood perimeters were used solely for orientation. The
historical transformation of Gorele is examined in the findings section of this paper, and includes
its compact coastal form before the Republican Period and its later expansion through
infrastructure investments, planning decisions, migration, construction of the state highway,
construction of the Black Sea Coastal Road, sea-fill reclamation, and the opening of publicly-owned
land for development.

The main data sources were: (a) municipal cadastral maps containing 6,755 plot polygons; (b)
building footprints digitized from orthophotographs and checked against municipal building records
(n = 2,607 buildings); (c) a 5 m resolution digital elevation model (DEM) that was generated from
base and contour data using Topo to Raster tool in ArcGIS Spatial Analyst; and (d) georeferenced
aerial photographs and historical maps from years 1946, 1955, 1975, 2009, and 2020. All vector
data were projected in ITRF96 / TM30 (EPSG:5254). The number of storeys in a building,
construction year of a building, and land use of each building were attached to its plot polygon.

4.2. Analysis
Historical development

The historical development analysis of the settlement was the first analytical component, from
the first available cartographic phases up to the present day. Historical maps, aerial photographs,
plans, cadastral records, and written sources were used to (1) split up urban development into
appropriate time periods and (2) trace changes in the built-up area, such as growth direction, street
and plot structure, and the general expansion pattern. For each time period, the built-up area, the
main building types, plot subdivision, street hierarchy, major public investments, and planning
regulations were recorded. Thus, the historical layer used in the synthesis was created.

Natural-environment

The environmental structure that has shaped settlement form and spatial expansion provided
the second analytical component that was examined. Slope, elevation, and aspect were derived
from the DEM and reclassified for comparative analysis. The three raster layers were combined
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using the Weighted Overlay function with equal weights. The resulting composite raster was
converted into polygonal units and refined using plot perimeters and road center lines as Snap
References. This step produced the natural-environmental layer used later in the synthesis.

Built form and land use

The third analytical component was the built form and land use analysis, applied at the plot
scale. Land use, figure-ground relations, building height, GSI (Ground Space index), FAR (Floor Area
Ratio), and plot size were recorded and classified on the basis of cadastral data, building footprints,
and municipal building records. Unbuilt and underdeveloped plots were also noted to identify
incomplete consolidation. All layers were compared spatially in ArcGIS. In the final step, plot
attributes were combined through a composite mapping procedure using land use, FAR class, GSI
class, building height class, and plot size class. This produced the built form and land use layer used
in the three-layer synthesis.

4.3. Synthesis and Delineation

Character areas were delineated through the combined reading of the three analytical layers:
historical development, natural-environmental structure, and built form and land use patterns.
Rather than functioning as a basic GIS overlay, the synthesis was used to identify character areas of
internal coherence and external difference. Boundaries were drawn where changes occurred in at
least two of the three layers.

The delineation was carried out at a single resolution level relevant to zoning and density
decisions across the entire planned area. The natural-environmental layer was used as the initial
spatial framework. Within this framework, the built form and land use layer was used to distinguish
different built-up patterns. The historical layer was then used to compare these distinctions with
the broader sequence of settlement development. For the character area delineation, plot
boundaries and road centre lines were used in built-up areas, while ridges, valleys, stream corridors,
and other natural thresholds were used in the rural parts of the study area. The output of this step
was the final map of character areas.

4.4. Statistical Evaluation and Transect Interpretation

Statistical tests were used to compare plot-level variables across the delineated character areas.
Normality was assessed with the Shapiro-Wilk test. Because most variables did not meet parametric
assumptions, non-parametric methods were used throughout. Plot area, GSI, FAR, and number of
storeys were compared between areas with the Kruskal-Wallis H test. Statistical tests were applied
to built-up plots (n = 1,832).

To test the rural-to-urban gradient, the six character areas forming the main transect sequence
were arranged in ordinal form, and their association with the plot-level variables was assessed with
Spearman’s rank correlation. Consistent with the framework in Section 2.3, the transect was used
as an evaluative perspective, not as a delineation criterion. All statistical analyses were performed
in Python using SciPy, on Google Colab.

4.5. Planning Interpretation

Following the statistical evaluation and transect interpretation, the resulting character areas
were interpreted from a planning perspective. This step examined how the delineated areas could
inform decisions related to conservation, intensification, design control, transformation, and
development management. The planning interpretation considered the relationship between
density variables, built form, historical development, and natural-environmental constraints. In this
way, the character areas were treated as practical units for differentiating planning decisions across
the study area.
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5. Findings

The findings are presented in three stages. First, the three analytical layers, namely historical
development, natural-environmental structure, and built form and land use, are analyzed
individually to identify the main dimensions of differentiation across the study area. These layers
are then combined in the synthesis step to define character areas. Finally, the delineated areas are
evaluated through statistical analysis, transect and planning interpretations.

5.1. Formation and Historical Development of Gérele

The historical development of Gorele is interpreted through five periods defined by major
changes in settlement form, infrastructure, and planning decisions. In this first part of the findings,
the historical development of Gorele is examined through the spatial references of 1946, 1955,
1975, 2004, and 2020. Archival and written sources are used to understand the main stages of
urban growth, the changing directions of expansion, and the transformation of the town’s spatial
structure. Gorele’s urban form (see Figure 4) has transformed from a concentrated coastal
municipality into an extended urban development with a form that was shaped over time by
infrastructural enhancements, planning interventions, and topographic restrictions.

1ST PERIOD 2ND PERIOD 3RD PERIOD 4TH PERIOD 5TH PERIOD
1955 _

>y Pl et
BUILT UP AREA || BUILT UP AREA-PREVIOUS PERIOD

Figure 4 Gorele’s urban growth, 1946-2020

One of the earliest spatial sources used in the present study is an aerial photograph taken in
1946. Gorele was founded as a compact coastal town with municipal administrative functions and
served as a market place for the surrounding villages. Its built-up area was 30 ha, and the center
approximately15 ha (Figure 5). Before the Republican period, land connections were limited, and
the town was more connected by the sea than by roads (Emecen et al., 2019).

Trabzon
Gorele
Road

Boys

Figure 5 Gorele in the 1930s
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The commercial area was concentrated along two streets running parallel to the coast, while
the earliest residential quarters (Sayfiye, Hendekbasi, and Soguksu) were located on the southern
ridges above the 30 m contour. These areas consisted mainly of detached two storey houses within
garden plots and reflect the early influence of topography on settlement form (Bilir, 2001). By this
period, Gorele already functioned as a local service center, concentrating public services,
commercial activities, and transport functions.

The town retained its rural character until the 1960s, when the road connecting the town to
nearby settlements was built. During this period, it was still a small, low-density town with a semi-
rural character, and its built-up area showed little growth (Arslan, 1973). New development
extended mainly east and west along the coast, with limited growth south toward Cesmebasi. On
the plain areas, development followed the roads parallel to the shore, while on the slopes it
extended upward along the ridges. Without a comprehensive planning framework, the town grew
mainly through incremental building activity and scattered public investment. New housing
remained low-density, with buildings typically rising two or three storeys. The first westward
extensions emerged in Kumyali and Aydinlikevler neighborhoods.

Between the mid-1950s and the mid-1970s the built up area of the town expanded to the west.
Aerial photographs from 1975, with archival and written sources show that this growth occurred
mainly toward the west and along the east-west coastal axis. Despite this expansion, much of the
area kept its garden city and rural character. In this period the first spatial plans were implemented.
Accordingly, base maps were prepared, the first development plan was approved, and new road
connections improved accessibility across the region. At the same time, commercial, residential,
and institutional land uses begin to form an administrative and modern town center. The pier, the
town’s earlier main entry point, had long provided maritime access and was still present during this
period, but it was later demolished during the sea-fill works that were carried out as part of the
Black Sea Coastal Road project during the 2000s.

Between 1984 and 2004 the initial urban development plans are actualized. Thus, this period
can be termed as the “planned period”. The first comprehensive urban development plan was made
for Gorele by iller Bankasi (public development / investment bank in Ankara) in 1984 that extends
over the built up area of current developed area today. The limits of the city expanded noticeably
compared to its state in 1975. Yet, much of this designated area remained unbuilt in the following
years. The area along the Gorele river, was developed mainly with residential areas as well as
institutional areas and Kumyali district also developed as the new housing area through land
reclamation. Some of the reclaimed land was allocated to recreation and small industry uses, while
agricultural land at the southern end of the city remained largely outside the main urbanized area.
The 1998 Additional Urban Development Plan later expanded the planned area and revised the
earlier scheme. Overall, this phase reflects the growing influence of formal planning, land
reclamation, and allocation on Gorele’s spatial development.

By 2020, the town center had become denser, and high-rise development was more evident in
the urban fabric. Since 2000, this increase in density had occurred mainly through infill
development, leaving only a small number of unbuilt parcels within the core area. Commercial
activity remained mainly along the two main streets already established in earlier periods. This
phase was shaped by the 2016 Environmental Plan and the 2017 Master Development Plan. High-
rise apartment blocks emerged around the stadium and the hospital area on the western part of
the town. The Black Sea Coastal Road project had started to transform the natural coastal edge by
removing the former pier and creating new reclaimed land along the shoreline. This development
became evident mainly in Kumyali and part of Yesiltepe districts.

Gorele’s historical development can be understood as a sequence of continuity, extension,
planning intervention, and intensification, as summarized in Table 1. Throughout these phases, the
traditional center developed into the administrative center of Gorele, while later developments in
the west changed the urban form from a small coastal town into a more developed urban area. This
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layered pattern of development provides the historical basis for the character area differentiation

discussed in the following sections.

Table 1 The Historical Development Periods of Gérele

Period

Extent

Plot-building—street

Dominant building

Relevance for
character

1946 Compact
centre

and traditional
districts on the
southern slopes

No front setback from the
Road large garden plots on
slopes;

gardens; small
mixed-use/public
buildings in the
center

relation type differentiation
c Front setback from the road i_z storey:etached
Pre-1946 / ompact center on flat areas ouses wit Historical core and

early garden-based
slope fabric

Limited growth

Detached houses in large

2-3 storey buildings

Last dominant phase

1946-1955 S garden plots; no/limited in the center; 1-2 .
- along existing roads of low-density
Limited front setback on steep storey detached
. and coastal . garden-based
expansion L areas; setbacks and garden houses in
direction structure
walls on flatter plots rural/slope areas
4-5 storey
Development along the First road-related
1955-1975 /elop ong residential buildings
. Growth along major roads; buildings apartment
First . A along roads;
Gorele Stream and generally without front ; development and
westward . attached mixed-use -
. east—west road axis | setbacks; narrow gaps L . expansion of
expansion - buildings in the .
between buildings housing areas
center
4-5 storey
1984-2004 Westward planned -
P . Garden plots on flatter land | apartment buildings; | Spread of apartment
Planned growth; public )
e replaced by apartment first 6-8 storey mass | development and
growth and facilities; apartment . . .
. plots; higher plot coverage; | housing blocks; weakening of
apartment development in L e .
limited garden use institutional garden-based fabric
development vacant areas buildings

2004-2020
Infill and high-
rise
development

Densification in the
center; high-density
development on
greenfield to the
west

Center: small fragmented
plots, high intensity, no
front setback. West: large
plots with detached high-
rise/point type apartment
blocks

12-15 storey point
type apartment
blocks in the west;
dense mixed-
use/residential
buildings in the
center

Distinction between
dense center,
western high-rise
development, and
remaining garden
fabrics

5.2. Natural-Environmental Structure

The terrain of Gorele formed by a coastal plain, steep slopes on the south, and stream valleys
running across the settlement. These features affected the formation and the location of urban
development. As shown in Figure 6, the town is formed around the coastal plain, mostly on the
reclaimed land of Gorele River valley. Historically, however, much of the housing was located on
the north-facing slopes. The natural environment was therefore one of the factors shaping the

urban form.

Elevation and slope indicate a break in the building pattern at the 30 m contour. Below this level,
the land is relatively flat and suitable for urban development. This zone includes the center as well
as later expansion areas such as Kumyali and Yesiltepe neighborhoods. South of the 30 m contour,
the terrain becomes steeper. In some places, slopes reach 40%, and the land is divided by narrow
valleys and ridgelines. This typical natural character generates more linear and fragmented
formation. The flatter coastal land contains denser and more continuous development, while for

the steeper southern areas the settlement pattern is more fragmented (see Figure 6).
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Figure 6 Natural-environmental analysis of Gorele

Aspect analysis was effected in order to examine any impact of slope orientation on urban form.
The typical coastal town of Goérele has a sloping terrain facing north (Figure 6). The coastal zone
(areas largely reclaimed following sea-infill) is relatively flat, with the higher and steeper parts of
the settlement being distributed across slopes with different aspects. They include largely north-,
east-, west-, and south-facing slopes, each forming a different topographic setting within Goérele’s
ridge and valley structure. It is noteworthy that the natural structure of Gorele is shaped by
elevation and slope, as well as aspect.

Hence, 5 natural character areas have been defined - (1) flat areas, (2) north-facing slopes, (3)
west-facing slopes, (4) east-facing slopes, and (5) south-facing slopes (see Figure 6). Flat areas
correspond largely to the center and later coastal development zones, while the sloping areas
define more fragmented residential and rural edges. In that, built form patterns were created and
differentiated by the natural structure.

5.3. Built Form and Land Use Structure

Among Gorele’s compact center, fragmented expansion areas, and rural southern parts a clear
contrast has been revealed using analyses of built form and land use. Land use remains
predominantly residential, while commercial and mix use functions are concentrated in the center
and continue as roadside trade to the east and west. More than 60% of the planning area remains
unconstructed, thus indicating the continuance of the southern areas’ rural character (see Figure
7).
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Figure 7 Built form and land use structure of Gorele based on FAR, GSI, land use, and synthesized built form patterns

The center is the most dense part of the settlement, while the eastern and western expansion
areas are more fragmented. Rural settlements on the southern ridges are sparse and along the
roads. Plot size, FAR, GSI, and building height also vary clearly across the study area. Smaller-sized
plots and higher density values dominate the center and the Kumyali district, while larger-sized
plots and lower densities are concentrated in the peripheral and rural areas. The newest high-rise
development is visible in the Yesiltepe district (see Figure 7).

The synthesis of plot size, floor area ratio (FAR/KAKS), ground space index (GSI/TAKS), building
height, and land use all revealed recurring plot-level patterns (interpreted as homogeneous, mixed-
fabric, and transitional-fabric built form areas). As shown in Figure 7, this layer guided the
distinction of built form differences within the broader natural and historical structure and provided
the third basis for the delineation of character areas later in the study (see Figure 7).

5.4. Synthesis and Delineation of Character Areas

The three analytical layers were evaluated in unison in order to identify areas where
convergence of historical development, natural structure, and built form characteristics occurs. The
final delineations were not derived from a single variable, but were drawn rather where the
historical, natural, and built form analyses showed consistent spatial differentiation. The resulting
character areas are presented in Figure 8.
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Figure 8 Gorele—delineation of character areas
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The synthesis yielded 9 character areas (see Figure 8) which have differences in their
topography, development period, plot structure, density, and building pattern. Some areas
represent the dense and historically layered town center, while other areas show planned
expansion, linear growth, or rural and semi-rural character; thus, delineation is not based solely on
density. The synthesis also shows how historical development, environmental conditions, and built
form vary across Gorele. The morphological basis of the delineation is summarized in Table 2 as per
the characteristics of each character area: (1) location, (2) street pattern, (3) land use and building
form, and (4) plot-density.

Table 2 Character Areas in Gorele

Character
area

Location

Street pattern

Land use and building form

Plot structure and density

Central flat historical

Commercial and mixed use;

Small plots; highest ground

MB1 core Grid attached and detached coverage (median GSI 0.88, median
buildings FAR 3.42); median 4 storeys
West of the center on Planned residential area with |Medium-sized plots; compact
MB2 flat reclaimed land; Arc-shaped grid |ground-floor commercial use |residential fabric; median GSI 0.50,
Kumyali along main roads median FAR 2.90; median 5 storeys
Sout.h of_the centre on C_)rganlc/lmear Re5|fj(_ent|a| area with _ Medium-sized plots; lower density
sloping ridges; ridge roads with [traditional houses, family .
MB3 N ! o than the centre; median GSI 0.40,
Soguksu, Sayfiye, and |dead-end apartments, and highrise . .
median FAR 1.20; median 3 storeys
Hendekbasi streets apartment blocks
West of the c.entre Mixed residential, roadside Medium-sized plots; linear
along the main road . . . .
MB4 . Linear commercial use, and some roadside growth; median GSI 0.39,
corridor; part of . . .
. production uses median FAR 1.92; median 5 storeys
Yesiltepe
West of the centre on Recent high-rise residential iL:crg;zllth ch;irs];:fizrt]foltr? tr):;dian
MB5 flat.delta land; Incomplete area with detached and block GS1 0.40, median FAR 3.50; median
Yesiltepe development
7 storeys
Li id . . . . .
Southwestern slope rg;?jasrvcitﬁe Residential area with rural Large plots; low density; median
MB6 area; Aydinlikevler dead-end garden houses and scattered |GSI 0.08, median FAR 0.19; median

and Bahgelievler

streets

clusters

3 storeys
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Linear ridge . .
Eastern sloping area |roads with Residential area with rural Large plots; low density; median
MB7 pingarea GS1 0.10, median FAR 0.22; median
near the coast; Turkeli|dead-end character
2 storeys
streets
. Sparse residential and rural .
Southern steep rural Linear north- arden houses, with tall Largest plots; lowest density;
MBS P southridge  [B , median GSI 0.03, median FAR 0.06;
zone; Cesmebasi apartment blocks along the .
roads median 2 storeys
valley road
Linear ridge . . . . .
Western peripheral  |roads with Mixed residential and Large plots; low density; median
MB9 perip commercial uses with rural GSI 0.16, median FAR 0.34; median
slope area; Haydarli  |dead-end .
streets characteristics 3 storeys

The Table 2 shows that the identified areas can be grouped into compact central areas (MB1—
MB?2), historically layered and transitional areas (MB3—MB4), a recent high-rise development area
(MB5), and lower-density rural or semi-rural peripheral areas (MB6—MB9). The character areas
were delineated according to differences in historical development, natural setting, and spatial
structure.

5.5. Statistical Evaluation and Transect Interpretation

In the final part of the findings, the character areas were tested statistically to see whether they
also differed in plot structure and development intensity. For this purpose, non-parametric tests
were applied to plot area, GSI, FAR, and number of storeys. The results are given in Table 3.

Table 3 Statistical Evaluation of the Character Areas and the Main Rural-to-Urban Gradient

Variable EruskaI—Wallls p Spearman?rho p Trend along the gradient

Plot area 796.115 <0,001 -0.500 <0.001 decreases toward the urban end
GSI (TAKS) 903.307 <0,001 0.653 <0.001 increases toward the urban end
FAR (KAKS) 813.867 <0,001 0.620 <0.001 increases toward the urban end
Building Height 489.797 <0,001 0.401 <0.001 increases toward the urban end
(Number of storeys)

The Kruskal-Wallis H test showed significant differences among the character areas for all four
variables: plot area (H = 796.115, p < 0.001), GSI (H = 903.307, p < 0.001), FAR (H = 813.867, p <
0.001), and number of storeys (H = 489.797, p < 0.001). These results represent that the character
areas also differ statistically in terms of selected building and plot variables. However, this does not
mean that the same boundaries could be drawn using these variables alone. The areas were
delineated through a combined reading of historical development, natural-environmental
structure, and built form. Therefore, the statistical analysis supports the delineation but does not
replace the synthesis.

The character areas were also examined along a rural-to-urban gradient introduced earlier as an
evaluative planning lens. Moving toward the urban centre, plot sizes decrease, while GSI, FAR, and
building height increase. is illustrated by The sequence: MB8, MB6, MB3, MB4, MB2, MB1 (see
Figure 9) illustrates this transition from low-density peripheral and rural areas to the dense urban
core. The gradient highlights the general sequence of transition and reveals points where spatial
patterns shift.

1 Spearman correlations were calculated for the ordered subset of character areas included in the main rural-to-urban sequence.
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MB8 MBé MB3 MB4 MB2 MBI MBS

steep rural areq; sloping area; sloping areq; sloping area flat area flat area flat area

largest plots; low-density housing traditional houses inear roadside growth; planned dense dense

lowest density fragmented layout newer housing mixed use dense mixed-use urban core high-rise
residential area residential

Figure 9 Transect interpretation in Gorele

Also analytically important finding, not all character areas could be placed within this ordered
sequence, in that MB5, MB7, and MB9 indicate where the settlement departs from a balanced
gradient and where recent development has resulted in consolidated forms that are fragmented or
incompletely consolidated. For instance, MB5 is a recently developed high-rise area with density
values similar to the urbanized part of the transect. However, the plot structure, incomplete road
system, and unfinished development of MB5 distinguish it from the dense urban core. In that,
identification of continuity and imbalance within the settlement is assisted in this study by the
transect.

5.6. Planning Interpretation of Character Areas

Here, the present authors summarize 3 implications for urban planning practice:- (1) character
area delineation proposes a more differentiated basis for planning than solely density categories
because even when there are density values over areas, any appropriate planning response may be
different. (2) the methodology can identify positioning of misaligned density, form, and context,
thus highlighting areas have occurrence of high-density growth with no adequate integration into
the urban context. (3) the methodology operates at a scale that is relevant to the urban planning
process and creates units that remain legible across the entire planned area, which would
subsequently guide zoning and development. Where plot-level planning decisions on density are
required, these areas can be further subdivided; but, the broader delineation is important for
preserving the settlement character that has developed over time.

6. Discussion

The case of Gorele shows that character areas can be delineated through the combined reading
of historical, natural, and built form layers, and that the resulting areas are usable in planning terms.
In this respect, the study returns to the foundations of the historico-geographical tradition: the
delineation follows the logic of morphological regionalization established by Conzen (1969), in
which the town plan, building fabric, and land use are read together as historically layered
components of the urban landscape. Nine character areas were identified, ranging from the
compact mixed-use centre and planned residential expansion to recent high-rise development and
rural or semi-rural slope areas. After, Statistical analysis demonstrates that these boundaries are
not arbitrary; however, the delineation was not based on any single layer, and boundaries were
drawn only where at least two of the three layers changed together. Making these steps explicit
responds to recent calls for procedural clarity in regionalization studies (Oliveira & Yaygin, 2022).
At the same time, existing procedural frameworks remain largely confined to the built components
of urban form; the present study extends them by using the natural setting as a primary layer of
the delineation.
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The findings also indicate what is gained when the natural setting is treated as a primary
analytical layer rather than a background condition. In Gorele, the 30 m contour, the stream valleys,
and the ridge structure carried a substantial part of the character area perimeters, and the natural-
environmental layer formed the initial spatial framework of the synthesis undertaken. This supports
the argument of Kropf (2009) that natural elements can be embodied in morphological analysis in
unison with historical development and built form, and promotes the fact that in topographically
constrained settlements this incorporation is necessary to provide a coherent delineation.

This is also applicable to the transect interpretation, whereby the main sequence from (a) the
rural southern slopes to (b) the dense coastal core confirms that the delineated areas form a
coherent slope. However, areas MB5, MB7, and MBS could not be placed in this sequence although
they proved more informative (analytically) than the sequence itself, indicating where recent
development has produced fragmented or poorly consolidated forms. This information can be
interpreted to indicate that the transect is more valuable as an analytical / evaluative aspect in
morphological research, and not simply as a prescriptive code (Talen, 2002), especially regarding
where the rural-to-urban transition is uneven and shaped by terrain in settlements.

It is noteworthy that the above findings are particularly relevant in the Eastern Black Sea with
its topographically constrained coastal towns are created by strong internal contrasts within (1) a
limited urban area steep terrain, (2) narrow coastal plains, and (3) reclaimed land, whereby the
historical, environmental, and morphological character that shapes the adaptive capacity of the
town is threatened by any density-driven development. The focus on Gorele in the present study
gives empirical support for the concern that data and density-based classifications could potentially
reduce any complex characters to solely density measures (Kropf, 2013b; Birkhamshaw &
Whitehand, 2012). In that, several areas have similar density values but these areas differ greatly
in (1) plot pattern, (2) street structure, and (3) historical development, and would need different
planning responses as a result. In the planning context pertinent to Tikiye, with development
controlled largely through density rights and that usually proceeds plot by plot (Balamir, 1975; Unli,
2026), character area delineation would certainly provide a viable means to make these differences
clearly visible at the pertinent scale where important zoning decisions are established.

This study has some noteworthy limitations. (1) The delineation process involves interpretive
decisions, especially in transition areas, and this is a common feature of urban character analysis
and should not be perceived as a flaw inherent only in this method. (2) As this study has a focus on
one case in particular, in future studies the methodology needs to be tested in other coastal and
topographically differentiated settlements before defining broader generalizations. (3) The
dependence of the methodology on cadastral and archival data may also limit its direct transfer to
settlements with incomplete records. (4) The scope of the present study diverts from conventional
morphological regionalization: the methodology lacks accurate historical data on how the street
and plot systems changed over time when covering the overall planned area, and as a result does
not trace plan-unit evolution in great detail. Rather, the study prioritizes applicability over
morphogenetic depth by linking the established urban morphology methodology to the urban
planning process.

7. Conclusion

In the present study, a methodology was developed and tested for delineating character areas
in a coastal town named Gorele which has been shaped by historical development, topographic
constraints, and recent urban growth. The study results demonstrate that character areas cannot
be explained by using solely density variables. While there were significant differences concerning
plot size, GSI, FAR, and building height among the areas, the final delineation had great reliance on
the combined interpretation of historical formation, natural setting, street pattern, plot structure,
land use, and building form.
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This case study demonstrates that character area analysis can be useful in urban planning for
distinguishing among areas with different developmental pressures and spatial capacities, including
(1) dense historical center, (2) planned residential expansion areas, (3) recent high-rise
development zones, and (4) rural or semi-rural areas. The transect interpretation confirmed a
general sucession from rural gradient areas to the dense urban core, while also pinpointing areas
that do not comply with a simple linear gradient. Character area delineation can therefore support
planning decisions that respond more closely to local topography, urban form, and development
pressure. It also provides a framework that can be applied in other small settlements where formal
planning has treated morphologically distinct areas as uniform developable land. Where specific
planning provisions apply, land is regulated accordingly; elsewhere, however, areas are often
treated as equivalent despite their morphological and environmental differences. The character
areas proposed in this paper are not intended to replace existing planning provisions, but to
complement them by making these differences more visible within the planning process.
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