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Avrticle Info Abstract

Urbanization has been progressing at an incomparable rate worldwide throughout the history of
Received: 19/09/2017 humankind. Thus, urbanization frequently results in social and spatial fragmentation and in
Accepted: 16/12/2017 drastic changes in the surrounding rural landscapes. This paper aimed to assess and map the

transformation of rural landscapes via GIS and by using a series of spatial data layers to
examine the vulnerability of rural landscapes under urbanization. Topographical maps and
Keywords satellite views from different periods were used to define the rural landscape character, which

was mapped in the form of polygons and polylines via the GIS method. The modifications in
ArcGIS, cultural . - . I
landscape, landscape land use, circulation networks and settlement patterns were described in time depth. The texture
character, landscape was determined by the minimal mapable units of the landscape types. Landscape metrics were
metrics, rural landscape then used to describe the density, distribution and composition of the rural landscape.

1. INTRODUCTION

For a common understanding, we use the definition of the European Landscape Convention: “Landscape”

is: “..... an area, as perceived by people, whose character is the result of the action and interaction of
natural and / or human factors” (Anonymous, 2000). Landscapes are extremely important to us because
they are part of our cultural heritage. Landscape reflects the relationship between people and place and
thus tells the history of humankind over time; it is a product of the interaction of the natural and cultural
components of our environment. Landscape Character Assessment assists us in discovering our
landscapes. It also provides data that can be used in planning and making decisions concerning the

management of change (Banderin and Oers, 2012).

Landscapes have changed over time and they will continue to change— change is invariable but outcomes
vary (Tudor, 2014). A “cultural landscape” refers to a man-made artifact associated with past human
cultural actions and values, and of present-day creation by our own cultural and social attitudes (Jackson,
1984; Rapoport, 1992; Mitchell et al., 2009; Plieninger and Bieling, 2012). The United Nations
Educational Scientific and Cultural Organization World Heritage operational guidelines provide the
following definition: "The term cultural landscape embraces a diversity of manifestations of the
interaction between humankind and its natural environment". This definition admits that the cultural
landscape is developed from the natural landscape by a cultural group. Culture is the main factor, the
natural area is the medium, and the cultural landscape is the result (Rapoport, 1992; Anonymous, 2000;
Anonymous, 2004). The general agreement is that a cultural landscape is an accumulation of a set of ideas
and practices embedded in a place. The term "cultural landscape” encompasses a variety of landscape
types, including rural agricultural land, small towns and national parks (Buckle, 2002). The classifications
of the International Union for Conservation of Nature and Natural Resources (IUCN), the United States
of America National Park Service, the United Nations Educational Scientific and Cultural Organization
(UNESCO) and the Canada National Capital Commission (Melnick, 1984; Anonymous, 2004;
Anonymous, 2008; Anonymous, 2014) have determined which cultural landscapes characteristics can be
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used in landscape inventory. Those characteristics were outlined for ordinary landscapes, especially for
rural settings, and they describe a list of elements to be considered in inventorying landscapes (Table 1).

Table 1. Characteristics for rural cultural landscapes

Characteristics
1.Patterns of Spatial Organization 7. Vegetation
2. Land Use and Activities 8. Structural Types
3. Response to Natural Features 9. Outer Arrangement
4. Cultural Traditions 10. Archeological Sites
5 Circulation Networks 11. Small-Scale Elements
6. Boundaries 12. Perceptual Qualities

Rural landscapes are also important, showing us agricultural practices, spatial organization and property
distribution crafted by accumulation of knowledge over time. Landscapes are affected by human
activities, climate and land-use changes, and due to the dynamic relationship, they are not stable (Réssler,
2003). All those effects can change the mosaic structure, shape and size of plots in a landscape and all
these changes can be seen as different spatial sizes and frequencies. Natural, political, socio-economic
and technological forces and industrial activities are the main effective challenges in landscape change.
Accessibility is the most important issue within these forces. Whenever people arrives in a land, they
quickly start to change this property (Antrop, 2005; Van Eetvelde and Antrop, 2009).

Landscape Character Assessment has an important leading role in carrying out change. We must be
certain that we obtain the outcomes of social, environmental and economic issues. It is essential to lead
the change in order to ensure that sustainable outcomes will be achieved. A Landscape Character
Assessment can outline a landscape with reference to the relevant features that make a place unique. It
can provide spatial reference or evidence via mapped landscape character areas or types that can be used
to develop policy, plans and strategies (Tudor, 2014).

Generally, metric tools have been used to assess the landscape grain. Metrics are necessary to reveal the
relations among structural features, landscape function and the modifications of the landscape as well as
to assess the fragility emerging over time. Landscape metrics are used to calculate grain and configuration
(Gokyer, 2013) using geographic information systems (GIS). The study of landscape metrics has made
progress by the advancement of the GIS method and related technologies. In recent years they have been
used mostly in studies related to landscape assessment because of the many possibilities they offer to the
users (Atabeyoglu and Bulut, 2013).

MATERIAL and METHOD
Material

Diizce is a city located in the Western Black Sea Region. Kemal Isildak, Hiiseyin Kil, Bayram Gokmen
settlements and Yoriikler Village are neighborhood units of Diizce, and are the main focus of this study.
The research areas consist of 11.67 km® Even though these research areas are in Konuralp, a district in
Diizce, the legal division of this district was disincorporated via Municipal Law No. 5393, Article 11 after
the 2014 local elections. The three neighborhoods and one urban village, once a part of Konuralp, have
become part of Diizce with this legislative change. This research examined the land use and function of
the neighborhoods with the help of GIS by using digital maps created to detect the landscape characters of
these neighborhoods and the village.

Method
Between 1982 and 2015, changes detected in the landscape characteristics of the village and the three

research neighborhoods located within the boundaries of the urban area were examined based on the
material list which can be seen in Table 2. The distribution rate and changes of settlements, land usage,
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green areas and roads were determined by digitizing them using ArcGis 10 software. The patch, as the
smallest unit which can be mapped, was regarded as the key element. Research areas with the same
characteristics were digitized with the help of polygons. The polygon, which represents the smallest unit,
was defined as a patch. The distribution rate of the character types and changes of the ratio over the years
were examined by using patches representing the character type.

Table 2. Dataset

Scale Year Material Quality Layout

1/25 000 1982 Photometric Map G26al-2,
1/25 000 1997 Photometric Map G26al-2
* 2003.01.15 | Quickbird Orthoready. resolution 50 cm 3 band, 8 bit G26al-2
* 2013.04.05 | GE1: Orthoready. resolution 50 cm, 3 band, 8 bit G26al-2
* 2014.05.27 | PL —PNP: Pleiades. Solubility 50 cm, 3 band, 8 bit G26al-2

Changes in landscape character types in the research area between 1982 and 2015 were represented as
maps based on the study of Van Eetvelde and Antrop (2009). Settlements, land usage, roads and green
areas were mapped thematically by using the ArcGIS 10.3 software. The features shown in Table 3 were
examined for each historical period. These four research areas are rural districts under social pressure in
terms of urbanization. The aim of this research was to detect the changes of the rural landscape
characteristics of the four research areas between 1982 and 2015.

Table 3. Metrics explaining landscape features (Van Eetvelde and Antrop, 2009).

Landscape Metrics Index for landscape character
A. Proportion of landscape character type (%) Main character types
B. Number of plots Degree of spatial fragmentation of character type
C. .Mean plot area Geometric complexity, variation, landscape scale
D. Plot density Landscape scale, size of landscape elements

RESULTS and DISCUSSION

The information was obtained from the maps formed by using GIS with the chart and data input. Land
settlement maps were formed under the titles: maps of land use (trade, industry, chicken farms), roads,
green areas (hazelnut plantations, farms, poplar groves, paddy fields, woodlands). These were created
from the data obtained in the tables.

The research areas were settled on alluvial ground and first class topsoil (Fig. 1). The Tabak, Yaka, Melen
and Kurtsuyu streams pass through the research areas (Fig. 2) and there are also irrigation ditches made in
1950 by the General Directorate of State Hydraulic Works in order to enable farm irrigation. According to
Table 4, 88% of the Hiiseyin Kil neighborhood consisted of green areas in 2015 and the number of green
area patches had increased because they were fragmented and the rate of land settlement had increased.
Industrial area use in the land settlements has been increasing steadily. In parallel with this increment, the
length of the roads has also increased by 100%.

The rate of this landscape character type in the land settlements was 3.30%. In Yoriikler village between
1982 and 1997, 86% consisted of green areas, with 13 patches. After 2000, as a result of the earthquake in
Diizce, land settlement areas with 45 patches were built. The average patch area was decreased in 2003
and the settlement area consisted of small scattered patches. The mean patch area shrank from 0.005 km?
to 0.002 km?® between 1982 and 2003. The number of the patches reached 48 due to its proximity to the
University of Diizce and their size reached 0.003 km? in 2015. In addition to the growth of the size of the
patches, new patches were added. In 2015, the rate of the green areas landscape character type decreased
to 84%, while this rate reached 5.8% in the land settlements (Table 4).
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Fig 1. Soil classification

As seen in Figures 2 and 3 and the numeric data in Table 6, energy, trade and industry area use became
denser along the roadsides and their number had increased over the years thanks to the improvement of
the quality and capacity of the Ak¢akoca-Zonguldak highway.

New patches were formed and the number of land settlements increased in the Bayram Gokmen
neighborhood between 1982 and 2015. However, the green areas landscape character type became 78%,
reduced from the 88% before. The length of the roads increased by 42% between 1982 and 2015.

Table 4. Rates of landscape character types of H. Kil neighborhood (district)

District B/ District | D/ % Al% | C/Km? | Length |Incr.of the
number area/ of Roads| Length

m’ (Km) (%)

H. Kil 1982

Settlement 20 6.53 3.6 1.07 0.004

Industry 2 6.53 10 0.47 0.001

Green Areas 9 6.53 1.38 93 0.67 7.66

H. Kil 1997

Settlement 23 6.5 3.5 1.83 0.005

Farm 1 6.5 4.34 0.045 0.003

Industry 5 6.5 22 0.45 0.006

Green Areas 8 6.5 1.23 92 0.75 10.6 28

H. Kil 2003

Settlement 102 6.5 15.62 2.3 0.002

Industry 4 6.5 4 0.46 0.008

ChickenFarm 5 6.5 5 0.26 0.003

Green Areas 21 6.5 3.21 89 0.3 13 18

H. Kil 2015

Settlement 115 6.5 17.6 4.6 0.003

Industry 6 6.5 5 1.7 0.02

ChickenFarm 11 6.5 10 0.08 0.0005

Business 1 6.5 0.86 0.06 0.004

Green Areas 29 6.5 5 88 0.2 15.55 16
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Table 5. Rates of landscape character types of Yoriikler Village

B/ District/a| D % Al % C/Km® | Length | Incr. of
District number reaz/ of the
m Roads Length
(Km) (%)
Yoriikler 1982
Settlement 14 2.25 6.22 3.3 0.005
Chicken Farm 1 2.25 0.44 0.18 0.004
Farm 1 2.25 0.44 0.18 0.004
Green Areas 13 2.25 5.8 86 0.14 4.98
Yoriikler1997
Settlement 14 2.25 6.22 3.3 0.005
Green Areas 6 2.25 2.7 85 0.32
Farm 1 2.25 0.44 0.17 0.004 5.88 15
Yoriikler 2003
Settlement 45 2.25 20 4.44 0.002
Govermental 1 2.25 2.2 1.47 0.033
ChickenFarm 1 2.25 2.22 0.17 0.004
Green Areas 19 2.25 8.4 85 0.1 5.98 1.7
Yoriikler 2015
Settlement 48 2.25 21.3 5.8 0.003
Business 1 2.25 2 0.13 0.003
Govermental 1 2.25 2 1.33 0.033
ChickenFarm 1 2.25 2 0.2 0.005
Green Areas 17 2.25 3.6 84 8.74 32
Table 6. Rates of landscape character types of B. Gokmen neighborhood
B/ District/ | D% Al% | C/Km? | Length | Incr.of
District number are:;\/ of the
m Roads Length
(Km) (%)
B. Gokmen 1982
Settlement 18.00 1.02 17.6 2.94 0.002
Industry 2.00 1.02 1.1 0.686 0.004
Green Areas 10.00 1.02 9.8 88 0.09 5.69
B. Gokmen 1997
Settlement 20.00 1.02 19.6 4 0.002
Business 1.00 1.02 5 0.19 0.002
Industry 2.00 1.02 10 0.88 0.01
Green Areas 3.00 1.02 2.94 82.4 0.28 5.71 0.35
B. Gokmen 2003
Settlement 54 1.02 53 7 0.001
Business 3 1.02 6 0.6 0.002
Industry 2 1.02 4 1.2 0.006
Green Areas 20 1.02 20 80 0.040 7.24 21
B. Gokmen 2015
Settlement 21 1.02 21 17 0.008
Business 7 1.02 33 2.94 0.0040
Industry 2 1.02 10 1.7 0.009
Green Areas 6 1.02 6 78 0.130 8.05 10

31
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The areas of trade and industry use also increased. The mean patch area used for industry reached 0.009
km2, up from 0.004 km?. Roadside trade use areas in particular had increased, from 0 in 1982 to 2.94%
with seven patches in 2015. There had been no increment in the industrial use area since 1982, but the

number of patches had increased.
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The rate of the green areas landscape character type in the Kemal Isildak neighborhood was reduced to
73.3%, while the rate of land settlement increased after the 1999 earthquake in Diizce. There was no
increment in land settlement in the Kemal Isildak neighborhood between 2003 and 2015 and there were
17 patches, with the landscape character type at 24% at that time. The green areas consisted of four
patches whose mean area was 0.34 km? The rate of this green areas landscape character type was 73.3%,
27% of which was open farm land with wide panoramas. The length of the roads increased by 10%
between 2003 and 2015 (Table 7).

Table 7. Rates of landscape character types of K. Isildak neighborhood

B/ District/ | D % Al% | C/Km? | Length | Incr.of
District number al’egl/ of the
m Roads | Length

(Km) (%)

K. Isildak 1982

Settlement 30 1.86 16 5.9 0.004

Industry 4 1.86 13.3 0.53 0.003

Business 2 1.86 6.7 0.04 0.0004

Chicken Farm 2 1.86 6.7 0.3 0.03

Green Areas 14 1.86 7.5 86 0.12 3.55

K. Isildak 1997

Settlement 22 1.86 11.76 10.7 0.009

Industry 4 1.86 18 1.069 0.005

Business 2 1.86 9 0.04 0.0004

Energy plant 2 1.86 9 4.27 0.04

Green Areas 6 1.86 3.2 83 0.3

Chicken Farm 1 1.86 4.5 0.1 0.002 5.02 29

K. Isildak 2003

Settlement 17 1.86 9.1 24 0.003

Industry 7 1.86 41 2.13 0.006

Chicken Farm 1 1.86 6 0.1 0.002

Business 2 1.86 12 0.042 0.0004

Energy plant 2 1.86 12 4.27 0.04

Green Areas 4 1.86 2.14 73.3 0.34 7.26 30

K. Isildak 2015

Settlement 17 1.86 9.1 24 0.003

Industry 7 1.86 41 2.13 0.006

Business 2 1.86 12 0.042 0.0004

Energy plant 2 1.86 12 4.27 0.04

Chicken Farm 1 1.86 6 0.1 0.002

Green Areas 4 1.86 2.1 73.3 0.34 8.02 9.5

This research examined four neighborhoods which were rural-style districts threatened with urban sprawl.
Even though these four neighborhoods were settled on irrigable topsoil, there has been an increment in
non-agricultural land usage since 1982. The integrity of the rural areas has been destroyed due to the
fragmentation caused by urban sprawl. The increment in industrial, trade and residential buildings leading
to the increment the road length has resulted in a decrease in the number of green areas patches. However,
according to the rates of the landscape character types, these four neighborhoods still have the features of
rural style. There has been a dominant pattern of industrial and trade land usage, especially located along
the Akcakoca highway. Since 2003, Yoriikler Village has been a popular settlement area due to its
proximity to the university campus. A consistency has been seen in the green areas near Melen Stream.
Even though this rate is decreasing steadily, this area still has the highest rate.
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The rates of the changing landscape character type of the four neighborhood studied between 1982 and
2015 have facilitated the evaluation of the effects on the rural area of some social, political and natural
events, including the foundation of the university, the earthquake disaster and construction of the
Akgcakoca-Zonguldak highway. Furthermore, this is useful not only in detecting the sensitive areas and
the direction of change in the area, but also in examining the area in terms of historical change.

In this study, between 1982 and 2015, the rural settlement areas surrounding Diizce-Konuralp town were
examined using the GIS landscape character method. The study results showed that the landscape
character of the study area predominantly consisted of green areas. However, due to the earthquake In the
urban settlements and the foundation of the university, and due to the spread of agriculture to the plains, it
was evident that the rural areas were under pressure. In the field works carried out after 2015 in
particular, it was observed that under the influence of the university, housing, student dormitories, etc.
had taken the place of the rice paddies.

CONCLUSION

The research showed that the neighborhoods have the features of a rural area because they are settled on
irrigable topsoil where farming could be done and green areas have a role in identifying the urban
landscape. The urban landscape is a distinctive feature of every city and a value that must be preserved
and enhanced through policies and public participation.

The town has mostly engaged in agriculture. Corn and hazelnuts are grown, along with large quantities of
rice, which has been produced here since Ottoman times. The rice, known as “town rice” (kasaba piringi),
became the crowning dish of the Ottoman palace dinner tables (Ozlii 2009). The study showed that roads
had been opened in rural areas, and parcels were shrinking. Fragmentation, a decrease in green areas and
regularly increasing construction were seen. In particular, the cultivation areas of the Konuralp rice,
which has been grown here since the Ottoman era, seem to have shrunk.

In the construction plan to be made, it is thought that these areas, consisting of first-grade irrigable
agricultural land, should be classified as rural cultural landscapes. It is necessary to protect the production
area of these rice fields in particular, as a cultural landscape which has a historical past. Therefore, it is
proposed that the production techniques that have been carried out in the past be determined in order to
protect them as a cultural heritage.
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