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ABSTRACT Keywords

Wind power has major benefits including providing for an increasing energy demand while Wind power;

tackling climate change problems. Detailed planning processes such as technical, social, GIS:

environmental, various agents, and political concerns are essential for the development of wind MCDM;

energy projects. The objective of the present study is to develop a visualization that combines Suitable site selection;
Geographic Information System (GIS) and Multi-Criteria Decision Making (MCDM) and Environment;
implementation for Kayseri, Develi in Turkey as a case study. For the analyzes, CORINE CLC

2000 and other data sources were employed for data acquisition to unlock fragmented and hidden

onshore data resources and to facilitate investment in sustainable coastal and inland activities. URL: https://doi.org/10.5278/ijsepm.6242
Several factors were determined in the wind power plant installations such as wind potential,

roads, water sources, and these factors were analyzed based on their buffer zones. After detailed

analyses, sites near the Havadan (7.87 MW) and Kulpak (9.22 MW) villages were found to be the

most suitable locations for the installation of a potential onshore wind farm. The method

suggested in this study can be used to analyze the suitability of any region at the regional level

for onshore wind power plant and the results of the study can be used to develop based on public

perception, renewable energy policies, energy political rules.

1. Introduction Sources (RES) to gain more reputation [2]. It can be said
that RES consists of wind, solar, geothermal, ocean, and
bioenergy. Of these resources, wind energy plays a cru-
cial role due to its potential in energy generation, its
market value, its wide application range, and its eco-
nomic attributes [3-6]. Therefore, it has become more
competitive among other RES with conventional energy
sources in recent years [7].

Regarding the information of Turkey, it is located
36'—42" northern parallel with 26°—45° eastern meridi-
ans, and it is surrounded by seas including the

Energy has become the basic input in many areas such
as factories, workshops, electronic devices in homes,
street lighting, railway transportation even electric vehi-
cles. Inherently, energy consumption is inevitably
increasing because of the rising world population and
the development of technological devices rapidly. Hence,
many concerns such as increasing energy demand, fossil
fuel depletion, and environmental issues have led coun-
tries to search for ways to develop Renewable Energy
capacities [1]. These caused the Renewable Energy
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Mediterranean Sea in the south, the Aegean Sea in the
west, the Marmara Sea in the northwest and the Black
Sea in the north, resulting in an appearance of a penin-
sula. It has many natural resources such as geothermal
energy, water sources, and boron. Therefore, the Turkish
Government determined the aims for 2023. Specifically,
inside of aims, Turkey will meet 30% of energy demand
from RES. In this respect, Turkey is executing an inno-
vative energy policy for the future so that RES plays an
important role [8]. Due to geographical location, onshore
and offshore wind energy potential were identified
48000 MW and 17393.2 MW, respectively [9].

The first wind power plant was established in 1988
with an installed capacity of 7.2 MW [10]. Then, infor-
mation was obtained from the wind speed measure-
ments, a wind farm was evaluated and it helped to form
a potential atlas. The potential atlas of Turkey for an
altitude of 50 m was performed and it was given as seen
in Fig. 1. According to the atlas, the high potential
regions were the Marmara and Aegean divisions. In
Turkey, 21.75% of the onshore wind power plants were
installed in Balikesir. Then, Izmir and Manisa followed
Balikesir with 18.2% and 12.89% installed capacity,
respectively [11]. The wind speed was also higher in the
parts of Anatolia, including southeast of Kayseri
[12-13], south of Sivas [14—15], and northwest of
Kahramanmaras.

Concerning the most suitable regions for wind farm
installation, it was important to determine of criteria that
had to be taken into consideration how these criteria
would affect the site selection regions. Geographic
Information Systems (GIS) technologies enable the
identification of factors, affecting the installation of

energy power plants and their collection in a spatial
database along with the effective evaluations of relevant
analyses [16]. GIS can determine the most suitable
regions for energy power plants after the determination
of crucial factors for the selected area. In addition to
GIS, Multi-Criteria Decision Makers (MCDM) was con-
ducted at a suitable region selection process for energy
power plants [17]. Many researchers were interested in
studying suitable site selection examined by utilizing
these two methods [18-23]. Within the scope of Turkey’s
2023 targets, it is aimed that the most suitable regions
for electricity production from wind energy are deter-
mined and suitable wind energy conversion systems are
installed. With the reach of these targets, the dependence
on external sources and fossil fuels of Turkey will be
gradually decreased.

In the last decade, Turkey has shown great interest in
renewables energy systems. Therefore, the questions and
concerns that arise relate to determining the most suit-
able investment regions [8]. Determined regions should
be suitable in terms of all restrictions of environmental,
technical, and social impacts. This study will provide a
lot of important information to solve the questions and
concerns as a case study in Turkey.

This study aimed to determine the most appropriate
regions for the installations of onshore wind power
plants to show selected region can benefit from high
wind potential. Therefore, in the scope of the Turkey
Government’s renewable energy support policies, the
aim was to determine the most preferable regions for
investors and to contribute to the implementation of the
wind power plants for energy planners. Furthermore, the
criteria were determined for the construction of wind
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Figure 1: Turkey wind potential atlas at 100 m elevation [27]
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power plants at the most suitable areas and the process
steps and required analyses were conducted using data-
bases from different sources such as Global Wind Atlas,
Copernicus, Emodnet, Wind Energy Atlas [24-27].

Develi was selected as a study area in Turkey. The
average wind speed and capacity of Develi are above
7 m/s and 40% during the year and the installation of a
wind power plant is suitable in terms of techno-econom-
ical assessment of wind speed [5, 27, 28]. In the study,
the necessary criteria and process steps were deter-
mined. Multiple data sources were newly utilized for
accurate analysis results.

Databases from different sources, processed in GIS,
and important MCDM methods, spatial analysis queries
were performed for the most appropriate site selection.
Using GIS and MCDM, all necessary technical, social,
environmental, and political details were considered at a
suitable region selection process for wind power conver-
sion system installation. Consequently, this study deter-
mined the most appropriate regions in Develi for wind
power plants with detailed analysis and to examine their
suitability and efficiency for all of Turkey. This detailed
paper was the first study for Develi for the installation of
the wind power plant. Hereby, it helped policymakers in
evaluating and a suitable and ideal place for a wind
power plant.

Received data from

2.1. The description of generic methodology

In this study, the proposed methodology for suitable site
selection of wind energy power plant in Develi County
was illustrated in Fig. 2. The diagram was handled in
four steps. According to the information obtained in the
literature review [1, 2,7, 17, 18, 19, 21], the data sources
and databases required for the potential, environmental,
and social analyses were found in the first step. On the
next step, according to received wind speed data from
the Global Wind Atlas, regions with a wind speed of less
than 3 m/s were excluded since the wind turbine cut-in
speed was generally 3 m/s. In the third step, environ-
mental and social analyzes for the remaining regions
were performed according to the 12 different restric-
tions. The environmental and social analyzes should be
formed according to the condition of the study area and
the type of energy power plants. It was aimed to prevent
the non-objective decisions in the present study. As seen
in Fig. 2, the red-colored restrictions were very import-
ant for the wind energy plant investment. Buffer zones
of red restrictions were closer, and the weights of effect
were higher than other restrictions. Also, some red-
colored restrictions were, more importantly, restricted
because of existing policy, regulations, and legislation.
After the environmental and social analysis, it was
obtained required map layers and final suitability map
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Figure 2: Methodology diagram of the study
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layer of the studied area. Under technical, environmen-
tal, and social impacts, it was determined the suitable
regions and wind potential in the study area.

2.1.1 Multi-criteria Decision-Making Methods
(MCDM)

As mentioned before, this method is very important for
suitable site selection for energy power plants. The appli-
cation of MCDM techniques supplies renewable energy
management [28]. A method is a tool that allowed the
best choice to be made from multiple and concurrent cri-
teria. As the energy management problems are getting
more complex, economic considerations are comple-
mented with environmental and social considerations,
leading to multiple-criteria decision making being used to
deal with conflicting decision problems [19]. The interna-
tional studies in the field of solar energy evaluating the
criteria effective in the installation of solar PV power
plants using GIS have often preferred MCDM to deter-
mine the weights of the parameters [29-31]. Hence,
MCDM was performed in this study. It was examined the
two steps of the multi-criteria. In the first step, it was
examined the wind energy potential. Environmental and
social restrictions were investigated in the next step.

2.1.2 Studied area
This studied area was conducted in Develi, located south-
west of the Kayseri. Develi is located at the latitude of
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38.4° and longitude of 35.5". The face measurement is
1887 m? and its height above sea level is 1150 m. Develi
is at the foot of the high mountain (Erciyes Mountain).
The dominant wind direction was northwest [12].
According to the wind energy potential atlas [27], Develi,
Yahyali, and Pinarbasi are the places with the highest
wind potential in Kayseri. There are wind farms in
Yahyal1 but there were not any wind farms in Develi and
Pinarbagi. Due to geographical location and air density,
Pinarbasi was not suitable for wind farm investments, thus
Develi is a correct selection [12-15]. Because the average
wind speed of the study area above 7 m/s according to
data sources [27]. Moreover, Develi has not any fault lines
in its underground. For these reasons, Develi was selected
as a study area due to either a suitable geographical situa-
tion or high wind potential. Therefore, the installation of
a wind power plant in the study area can be a beneficial
and useful region in terms of economy and the develop-
ment of renewable energy system installations. Also, the
Develi Municipality gives importance to renewable energy
systems, and Develi has 3 solar energy power plants. This
study will shed light on the Develi Municipality’s wind
energy investments. The study area is shown in Fig. 3.

2.1.3 The affecting factors for suitable regions and
obtained data

Data are among the most basic requirements of site selec-

tion for wind energy power plants. Therefore, it was used

Figure 3: The study area

100 International Journal of Sustainable Energy Planning and Management Vol. 30 2021



Fatih Karipoglu, Mustafa Serdar Geng¢ and Kemal Koca

Table 1: Map layers for restrictions and data sources
[24-27, 29, 37-39, 44]

Layer Source of data

Wind speed and Global wind atlas 2020

power Corine Clc 2000 (311, 312, 313)
Forests Turkish army forces

Military regions
Airports and aviation
Urban regions
Designated regions

Corine Clc 2000 (124), Flight radar 24
Corine Clc 2000 (111, 112)
Emodnet 2018, Unesco 2020

Corine Clc 2000 (212, 213, 222, 223)
Corine Clc 2000 (511, 512, 132)
Corine Clc 2000 (122), Openstreet
map 2020

General directorate of mineral research
and Exploration

2013, Kandilli Observatory and
Earthquake Research Institute

(Koeri 2020)

Decision making based on
environmental impacts

(Degirmenci 2018)

Teias (Teias 2020), Repa 2020

Agricultural regions
Water sources
Roads

Fault lines

Bird migration paths
Energy transmission

in many different data sources in this study. Firstly, the
restrictions and demands were determined. The factors
affecting selection for the installation of wind energy power
plants within the borders of Develi were determined as a
result of literature research and expert opinions [8, 18, 19,
21,27,32, 33, 39]. In Table 1, the criteria of the restrictions
and data sources were given. For this study, it was deter-
mined 12 different criteria by using GIS. These criteria
consisted of wind speed, forests, military regions, civil and
military aviation, designated regions, agricultural, water
sources, roads and ports, fault lines, bird’s migration paths,
energy transmission lines, which are important for wind
energy installation. In addition to the criteria, it was deter-
mined the buffer zones for 9 restrictions.

In Table 2, buffer zone distances and sources of these
distances were ensured for the determined restrictions.
According to Table 2, buffer zones analysis studies were
carried out in GIS and were determined unsuitable regions
for wind power plants. For example, the suitable wind farm
regions must be 150 and 3000 meters away from fault lines
and urban areas, respectively. The buffer zone distances for
the 9 restrictions were described in the section 2.3.

2.2. The description of analytical methodology

2.2.1 Wind power and potential in Develi
Wind speed was generally below 10 m/s for most of the
year in the studied area [12]. In the winter, stronger

Table 2. Buffer zones and their sources [8, 15, 32, 38-40, 43]

Spatial constraints Buffers
Agricultural regions outside
Military regions 5 km
Roads 0,1 km
Designated regions 5 km
Urban regions 3 km
Fault lines 150 m
Energy transmission lines 0-5 km
Airports and aviation 3 km
Bird migration paths 3 km

winds exceeding 20 m/s and the summer winds were
much weaker than the winter winds, rarely exceeds
10 m/s [27]. To obtain the updated wind power data, the
long-term data was taken from Global Wind Atlas
(GWA). GWA has wind power data which are measured
during 10 years (2008-2017) by European Centre for
Medium-Range Weather Forecast (ECMWF) [24]. These
measurement results are visualized by using the location
grid method and shown for five heights: 10 m; 50 m; 100
m; 150 m; 200 m. The mean wind speed and wind roses
for the studied area at 100 m elevation were shown in
Figure 4 [24]. Moreover, the wind frequency and domi-
nant direction were analyzed for the study area [12, 27].
The frequency deviation is assumed maximum the shape
factor (k) is 1.88 in Weibull Distribution for Develi [6].
The average wind speed of the studied area at 100 m was
between 7-9.5 m/s [24]. Geng [6] calculated the annual
wind speed of Develi was 8.11 at 100 m elevation for
Develi. For the accurate wind power plant investment,
the wind speed should exceed 7 m/s for a high level of
power generation and should indicate good potentiality
for feasible wind farms [34]. Moreover, wind turbines
can be selected easily according to wind power and
potential level via energy planners and investors.

These data were processed in GIS and were obtained
from the wind speed distribution map as seen in
Figure 5. According to this map, a huge part of Develi
could be suitable regions for wind farms. It was also
clearly seen that there was a small excluded region for
wind speed data in Figure 5.

2.2.2 Forests regions

The total area of Turkey was 78 million hectares and
21.7 million hectares were designated as forest areas.
Kayseri has a few forest areas. In general, the number
of forest areas in the districts is low. Southeast of Develi
is forested areas for natural sources and facilities areas.
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Figure 4: a) The mean wind speed b) wind rose of speed and frequency of the study area [24]

Figure 5: The wind energy map for the studied area
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According to Forest Law in Turkey, some areas in the
forest were rent as renewable energy power plants such
as solar and wind energy systems. Also, to minimize
forest loss, the forest areas don’t use for different pur-
poses. In this study, forest areas in Develi were illus-
trated in Figure 6 as a red color point.

2.2.3 Military regions

Some lands can be used by the army as military exercise
and settlement areas. The military regions are very
important for every country. Therefore, these regions are
closed off to use for different purposes. The army can
use these regions as military prohibited, exercises
regions, and security zones. On the other hand, the wind
industry thinks that many economically feasible projects
are limited due to military reasons [35]. There is one
military region within Develi borders. This region is
located in Develi province. Therefore, installation of the
wind power plants is not prohibited in regions.

2.2.4 Civil and military aviation

Wind farms may sometimes be dangerous for civil or
military planes, helicopters. Since the wind tower and
hill heights are approximately 100 and 400 m respec-
tively, the total height from the ground is 500 meters.
This height is dangerous when the planes or helicopters
taken-in or taken-off. Therefore, wind farms must not
install near civil or military airport regions. Kayseri
Province has one airport and this airport is far away
50 km from Develi as seen in Figure 7. This airport was
used for civil and military purposes.

2.2.5 Urban regions

The population has migrated from village to city for
10 years. Therefore, cities are being crowded day by
day, and the land area is used for the installation of
houses, factories, and shopping centers in the agricul-
tural lands. This causes irregular urbanization to occur
especially in big cities. As considering economically,
the land prices are very high level in urban regions.
Because of the reasons, energy plants are located outer
part of urban regions [36]. Kayseri urbanization is very
regular, but the districts are not traditional for urban-
ization. So, a high amount of the Develi population
lives in the center. Villages and outside of the central
city are very suitable for energy plant investments.
Turkey and Develi urbanization are shown in Figure 8
as a green color.

2.2.6 Designated regions

The designated regions are very important to determine
the suitable regions for energy power plants. Around the
world, the designated and the wonder of natural regions
are determined by the European Council (UNESCO).
These regions are protected by this council and they are
not used. Therefore, these regions are the excluded
regions in any feasible site selection study.

Due to its geographical location and the old volcano
mountain Erciyes, Kayseri has a lot of natural wonders.
As seen in Figure 9, in Develi borders, Sultan Sazlig1 is
protected by UNESCO, and Soysalli Lake is a desig-
nated region. The data related to designated regions

Forests Regions

forests regions
B 311

B 312
13

[ pEVELI

Figure 6: The forests areas for the study area
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Figure 7: The airport in Kayseri
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Figure 8: The urban areas of the study area
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Soysalh Lake
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Figure 9: The designated regions in Develi

were received from CLC 2000 and Emodnet [25, 26].
These data were proceeded to determine the designated
regions in the study area by using GIS.

2.2.7 Agricultural regions

Turkey has been a marvelous agricultural country for a
long time. Because Turkey has a lot of efficient lands.
Located in the middle of Turkey, the soil is better than in
other regions. Although Kayseri is expressed as a trade
center in Turkey, there are many agricultural areas in
Kayseri. Also, Develi has a lot of regions related to agri-
culture such as honey pumpkin. Due to the increasing
industrialization, agricultural works have decreased in
the last years in Turkey. But the agricultural regions are
acceptable as protected regions such as forest and urban
areas for renewable energy plants.

In the study, the data with regards to agricultural
regions were received from CLC 2000 [25] and were
then proceeded in GIS as illustrated in Figure 10.
According to data from CLC 2000 data sources, 211,
212, 222, 223 factors are rice fields, fruit trees, and

honey pumpkin, olive groves, pastures, respectively. All
agricultural regions are related to the same color. As
seen in Figure 10, almost half of Develi is used as agri-
cultural regions. Finally, the excluded regions were
determined related to agricultural regions.

2.2.8 Water sources and water paths

Water is the basic element of life. Therefore, the use of
water sources is very important correctly and carefully.
Develi is in a rich position with regards to water sources
because the snow on the Erciyes mountain is melting on
sunny days and accumulates to water sources in Develi.
While the water sources and paths are very important,
these regions should not be used for any other purpose.
So, these water regions are not suitable for wind energy
plants. Figure 11 showed water sources and paths in
Develi and Turkey. Waterways and water sources are
located in the southeast and southwest of Develi, respec-
tively. There are also agricultural lands in these regions.
In Figure 11, the water sources were shown in blue
shapes, and waterways were shown in blue lines.
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Figure 10: The agricultural regions in the study area
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Figure 11: The water sources and waterways in the study area
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2.2.9 Roads and railways

Transportation is very important for the big energy
power plant investments. Generally, the wind energy
power plant investment prefers easily accessible regions.
Therefore, for wind energy conversion system transpor-
tation, the main roads are preferred. New roads will
bring new costs in areas where there are no existing
transportation systems. The road map layers data were
obtained from CLC 2000 data sources [25]. The roads
and railways map layers were shown in Figure 12.
Develi is seen as a transport bridge between districts due
to geographical locations. Thus, there are a lot of roads
in Develi. According to Table 2, the suitable wind energy
power plants must be 100 meters far away from roads.
Roads with buffer zone distances were shown as an
orange color line in Figure 12.

2.2.10 Fault lines

There are a lot of active and passive fault lines in Turkey
because of its geographical position. The complex wind
turbine systems in Turkey are either very tall or heavy.
Hence, the static balance of wind turbines must be cal-
culated carefully for weather conditions and soil topol-
ogy. In selecting the location of the installation of a wind

energy power plant, areas with low earthquake risk
should be selected [8]. Therefore, another factor for
selecting wind energy power plant sites is the presence
of earthquake fault lines. For the fault line, spatial data
were received from the Kandilli observatory and earth-
quake research institute [42]. It was prepared fault lines
map layers related to these two sources in GIS as illus-
trated in Figure 13. For the determination of suitable
wind energy power plant regions, fault lines must be 150
meters far away [40]. All of the fault lines with buffer
zone distances were shown with black lines in Turkey by
using GIS. According to the fault lines map layer, there
are no active fault lines, but there are a few fault lines
around Develi. Therefore, all regions of Develi are suit-
able due to fault lines restriction.

2.2.11 Bird migration paths

Generally, people say that the wind turbines kill the
birds or changed their migration paths. According to
Figure 14, the wind turbine and planes caused the rate of
9%0.003 percent of all the bird death [29]. Besides, dif-
ferent issues could also emerge such as loss of physical
habitat due to location changes coupled with the breakup
in the ecological habitat network [37]. Also, Figure 14

Figure 12: The roads in the study area

International Journal of Sustainable Energy Planning and Management Vol. 30 2021 107



Determination of the most appropriate site selection of wind power plants based Geographic Information System and Multi-Criteria

Figure 13: The fault lines map [42]

Figure 14: The bird migration paths in Turkey [43]

shows a map indicating the bird migration pathways in ~ No bird migration path affects Develi. All regions of
Turkey [43]. According to Figure 14, the bird migration ~ Develi can be said to be suitable due to bird migration
paths mostly occurred from Tekirdag to Hatay in Turkey.  paths restriction.
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Energy Transmission Line
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Figure 15: The energy transmission line in the study area

2.2.12 Energy transmission line

The energy should be consumed where it is produced for
the minimum energy losses. Turkey has an intercon-
nected system for energy lines from production plants to
energy demand points. Considering the distance to sub-
stations and power transmission lines in the selection of
locations will provide an advantage in reducing energy
loss. In this study, necessary information and data were
received from TEIAS Directorate [44]. Develi has a
transformer center (Sizirli) and energy collection. The
Yesilhisar transformer center and energy transmission
line are close to Develi as shown in Figure 15.

3. Results

Regarding the suitable site selection of onshore wind
power plants for Develi city, it was received that much
data was related to potential, environmental and social
impacts from different sources and proceed in GIS.
Table 1 shows that effective impacts are 12 for onshore
wind farm installation. These determined impacts have
to assess before wind power plant installations. For the
comprehensive analysis, necessary data was received
from data sources where shown in Table 1. These data
are analyzed as 12 different map layers in GIS. Finally,
suitable site map layers were obtained by using all of the
map layers. For determined the suitable site selection in
Develi, it was prepared in Figure 16 and it was obtained

final analysis map layer. Firstly, according to the envi-
ronmental and potential impacts, five suitable regions
for wind power plants were determined. To obtain the
updated and accurate results, the constraints buffers was
determined in Table 2. According to Table 2, the suitable
region must be outside of the agricultural region, far
away 5 km from designated and military region, and so
on. Determined 12 restrictions were analyzed in the map
layers with the constraints buffer distance. Although, as
indicated in Table 2, only 2 regions were the most
appropriate for wind power plants because of the energy
transmission line constraints buffers. Because other
regions were much far than 5 km to the Develi energy
transmission line. In Figure 17, two suitable regions for
wind farms’ investment could be seen. These regions
were two different villages. It was examined from
Google Maps to determine the suitable region; these
regions were not used as a human activity. And these
regions had many mountains, hills and near the main
roads. The first determined regions were near Havadan
village and the suitable region was nearly 7500 m?. The
second region was near the Kulpak village and a suitable
region was 12300 m2.

Determined suitable regions for wind energy power
plants are shown in Figure 18. These regions are import-
ant for wind energy power plant installations. When only
wind speed is evaluated, almost all of Develi is suitable
according to Figure 5. Also, unsuitable regions with
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Figure 16: The final analysis of the select suitable regions
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Figure 17: Determined two suitable regions in the study area

below 3 m/s are shown in two small regions in Figure 5.
However, when environmental and social impacts are
included, only two are determined as suitable regions in
Figure 18. So, a detailed and versatile analysis is very
important for the determination of suitable site selection.
This comprehensive detailed analysis study, it was

analyzed technical, environmental, and social impacts.
After the analysis studies, it was obtained two regions
with a total of 19800 m? suitable regions. If the restric-
tions set with buffer zone distances change over time,
the determination of suitable site selection and total
suitable regions may change.
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Figure 18: Google maps review for determining regions

4. Conclusions

In this study, the suitable site selection of wind power
plants was investigated for Develi city in Turkey. For the
suitable site selection, employing 12 criteria of Develi
borders were assessed in this comprehensive study.
These criteria consisted of technical, environmental,
social impacts. The received data were processed in GIS
using the MCDM method. There were two unsuitable
regions in terms of wind power analysis where the wind
speed was below 3 m/s in the study area. The third step
consisted of 12 criteria for a suitable site selection
process. This data was analyzed and two regions were
determined for wind power plant installation according
to wind potential, technical, environmental, and social
impacts.

After determined these suitable regions, selected
areas were examined in Google Maps. The first suitable
sector was near Havadan village. According to Global
Wind Atlas Mean Power Density [24], the first region’s
wind power density was determined 1050 W/m? and the
suitable area was 7500 m?. The first region’s wind
energy potential was 7.875 MW level and this wind

power level was the low rate for any wind energy plant.
The second suitable sector was near Kulpak village.
According to mean power density, for the second
region’s wind power density was determined 750 W/m?,
and the suitable area was 12300 m2. Therefore, the
second region’s wind energy potential was 9.225 MW
level and this potential value was better than the first
region. The total suitable land’s wind energy potential
was determined at a 17.1 MW level.

The GIS and MCDM combination method provides to
create a lot of map layers for the analysis of the suitability
of areas according to environmental and social impacts.
For the determination of suitable site selection in Develi,
it was created with 12 map layers by using GIS and
MCDM. In this study, the specific conclusion of this study
is to prepare a detailed and versatile analysis study for the
suitable site selection. Thanks to this comprehensive
research, fast, virtual, and detailed results were obtained
for wind energy potential evaluation studies in Turkey.
With this study, investors, decision-makers, authorities,
and planners can easily get information and this project
can easily adapt to changing updates.
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