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Abstract— This study was carried out in order to spatially 

evaluate Land Use Capabilities, Current Land Uses, Land 

Types, Land Use Capability Subclasses and Other 

Geographical Data in Niğde province. In the study, Arc GIS 

10.3.1 software, which is one of the Geography Information 

Systems (GIS) software, was used for spatial analysis 

processes. In the study, 1/25.000 scale digital soil maps 

obtained from the Turkey Ministry of Agriculture and 

Forestry were used. The results obtained were evaluated 

according to the "Soil and Land Classification Standards 

Technical Instruction" published by the Ministry of 

Agriculture and Rural Affairs in 2005. As a result of the 

study, it was determined that 45229.2 ha of land in Niğde 

province is I. class land. VI. class lands cover an area of 

251010.9 ha. While residential areas cover an area of 13648.6 

ha, it has been determined that an area of 2058.1 ha is 

industrial areas. In Niğde province, irrigated agricultural 

areas were determined as 67518.37 ha and dry agricultural 

areas were determined as 180844.5 ha. Forest areas were 

determined as 42571.8 ha, meadow and pasture areas as 

104705.98 ha. In Niğde, residential areas cover an area of 

13648.6 ha and industrial areas cover an area of 2058.1 ha. 

The areas that may be exposed to slope and erosion damage 

are determined as 398322.7 ha. Bare, rock and rubble areas 

were determined to be 58772.1 ha. 

Keywords—Land use capabilities, Land properties, 

Geography Information Systems (GIS), Spatial Analysis, 

Niğde province, Turkey 

I. INTRODUCTION 

Soils, which take hundreds or even thousands of years to 

form, are non-renewable natural resources [1]. The main 

factor of agricultural production is soil. As long as the 

fertility of the soil is at an appropriate level, the amount 

and quality of the product to be taken from the unit area 

will be high.  

Therefore, it is extremely important to increase and 

protect the productivity levels of soils. Soils with suitable 

physical, chemical and biological properties as well as 

containing sufficient and balanced plant nutrients are 

considered as fertile soils.  

For this reason, a wide variety of factors are taken into 

account when evaluating a soil fertility situation, and soil 

fertility depends on many factors and application                  

methods [2]. 

Soils vary as a result of natural soil formation and 

different spatial and temporal effects of human activities. 

This variability is reflected in the maps of different scales 

produced by soil survey and mapping studies. Users in very 

different disciplines benefit from soil maps produced at 

different scales. The data in the soil maps can be kept in the 

relational table of the mapping units with the Geography 

Information Systems (GIS) and enables all kinds of spatial 

analysis [3].  

There are also differences in terms of the method of 

preparing soil maps in our country and in other countries 

and the quality of the maps produced. Soil surveys have 

been completed in all cultivated areas in the USA, 91% of 

private areas and 76% for the whole country. Published 

reports are usually at the scale of 1/15840 or 1/24000 and 

contain quite comprehensive information. There is a similar 

situation in European countries [4]. 

Soil mapping studies entered a new era in the early 

1980s, depending on the developments in computer 

technology, and the digital mapping era began with the use 

of computer-aided cartographic materials and GIS 

technology. In this period, mapping studies that were 

previously carried out using only topographic maps and 

partially aerial photographs were replaced by satellite 

images, Global Positioning System (GPS) and GIS. Since 

1980, in parallel with the acceleration of the development 

in technology, digital mapping techniques have also been 

developed and modeling has begun to be used. 

At the beginning of the 2000s, the period gained a 

different dimension with the acquisition of satellite images 

with a resolution of less than 1 m, and high resolution 

satellite images were used in almost all detailed studies on 

the field. Soil mapping studies in Turkey are very new and 

not yet at the required level [5]. 
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In our country, soil maps prepared according to the old 

classification system with a scale of 1:100.000 for certain 

regions by the General Directorate of Rural Services 

(except for studies in some small areas and a few large 

projects) are the only data source. Only soil depth, slope, 

degree of erosion, drainage, salinity, alkalinity, stony, 

rocky, land use capability class, subclass and land use 

status can be obtained from these maps. These maps cannot 

be used for detailed studies due to the information they 

provide and their scale [3]. 

Geographic Information Systems; It is an information 

system created to collect, enter, store, query, spatial 

analysis, display and print out in different formats of 

spatially based information in computer environment [6]. 

GIS relates graphical and non-graphical data to each other. 

Due to this feature, it can also reach other necessary data 

by analyzing the data at hand. With many analysis modules 

in GIS content, it can work with both location-dependent 

and attribute data [7]. 

GIS is capable of collecting spatial data, displaying 

spatial information, using graphic and attribute information 

simultaneously, contributing to the solution of 

management, planning and analysis problems by 

integrating data from different information sources, 

standardization in information exchange, and combination 

of maps and tables. Thus, by using databases and statistical 

analyzes for query purposes with the help of digital smart 

maps, it provides classification of information, predicts 

results from objects and events, and stands out in strategic 

planning [8, 9]. 

In this study, land use capabilities, land types, other 

geographical data and current land uses were classified 

with the help of Arc GIS 10.3.1 program using 1/25.000 

scaled digital soil maps of Niğde province located in the 

Central Anatolia Region. As a result of the study, 

numerical distribution maps of the land structure of Niğde 

province were obtained. 

II. MATERIAL AND METHOD 

Niğde province has been an important agricultural 

production center throughout history. Today, 35.4% of the 

total land assets of the province are agricultural lands, and 

33.9% are meadow and pasture lands used in terms of 

livestock. The Misli Plain, which covers a large area in the 

northeast of the province, and the Bor Plain, which is 

located in the southwest, are the two main plant production 

areas.  

Although 76% of the total agricultural lands have 

irrigation potential, only 46% of them are irrigated today. 

Niğde, which has a typical continental climate, is one of the 

regions that receive the least precipitation in our country. 

Therefore, inadequacy of irrigation water is one of the most 

important problems of agricultural production [10]. The 

minimum temperature average observed for many years 

(1970-2019) in the city center of Niğde is -1.2 
o
C. It is seen 

that there is an increasing trend in minimum temperature 

values in autumn, summer and spring seasons and in the 

general average. The average maximum temperature in the 

center of Niğde is 24.5 
o
C. In the results of the trend 

analysis, it is seen that there is an increasing trend in the 

maximum temperatures observed in all seasons. The 

average total precipitation observed in Niğde for many 

years (1970-2019) is 328.9 mm, and it has been observed 

that there is no increasing or decreasing trend in 

precipitation changes[11, 12].  

The study area is located in the southeast of the Central 

Anatolian Region of Turkey, in the province of Niğde. The 

location and location of Niğde province is shown in 

Figure1. 

 

Figure 1. Location of the research area 

In this research, the land use capabilities of Niğde 

province, current land uses, land use capability subclasses, 

land types and other geographical data were analyzed and 

classified spatially in the GIS. Arc GIS 10.3.1 software was 

used for spatial analysis. This software is a program that 

provides high quality cartographic presentations to the user 

with the functions of displaying, updating, querying, 

analyzing, creating graphics and reporting existing graphic 

and verbal data  13, 14]. In the study, 1/25.000 scale digital 

soil maps were used. All produced maps are in vector 

format [15].  
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The results obtained were evaluated according to the 

"Soil and Land Classification Standards Technical 

Instruction" published by the Ministry of Agriculture and 

Rural Affairs (Turkey) in 2005 [16]. The classes related to 

the land use capabilities used in the research are given in 

Table 1. 

Table 1. 

Land Use Capability Classes  [16] 

 

 

 

 

According to the ability to use, the lands are first class, 

which can be cultivated in the best, easiest and most 

economical way without causing erosion, and which are not 

suitable for any agriculture, cannot be used even as 

meadows or forests, but can create an environment for 

natural life or are resting places and national parks by 

people. They are among the eighth graders that can be used 

as a classroom [16]. Classes related to current land uses in 

the research are given in Table 2 in 9 sub-categories. 

Table 2. 

Current Land Use Classes [16] 

 

 

 

 

 

The land use capability subclass is the second category 

of the land use capability class system. Subclasses 

represent the dominant limitations that determine the ability 

class [22]. Some classification layers used within the scope 

of the study are given in Table 3 and the layers used in the 

classification of land types are given in Table 4. 

Table 3. 

Land Use Capability Subclasses [16] 

 

Table 4. 

Land Types [16] 

 

Numerical soil data were analyzed in Arc GIS program. 

The spatial classification analysis steps of soil data are 

presented in Figure 2 by schematizing and summarizing. 
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Figure 2. Flow Chart of the Methodology Applied in the Study 

By opening Arc GIS 10.3.1 program, “Add Data” is 

clicked and its window is opened. In the window that 

opens, the data file is selected by entering the folder 

containing the numerical data. After selecting the data, the 

"Add" option in the window is selected and the numerical 

data is opened in the ArcMap program. Right click on 

"Layer> Nigde_Numerical soil data" in the "Table of 

Contents" window shown in step 3 and select "Properties" 

option. The window that opens is the "Layer Properties" 

window. 

Select the "Smybology" option from the options in this 

window and click the "Categories" option. The 

classification process is performed and the layer list is 

opened by clicking on the "Value Field" box. In the drop-

down list, Land use capabilities subclasses layer is selected 

and “Add All Values” option is clicked. In the "Layer 

Properties" window, the classes in the land use capabilities 

sublayer are displayed with abbreviations. By clicking the 

“Ok” box, the subclasses of land use capabilities for the 

province of Niğde were analyzed spatially. 

III. RESEARCH FINDINGS 

In this research, land use capability, current land uses, 

land types and other geographical data were analyzed by 

using 1/25.000 scaled digital soil maps of Niğde province 

and the results are presented under the following headings, 

respectively. 

 

 

 

 

-Spatial Analysis of Land Use Capabilities 

Land Use Capability spatial analysis results obtained as 

a result of spatial analyzes are presented in Figure 3 and 

their areal amounts are summarized in Table 5. 

 

Figure 3. Spatial Distribution of Land Use Capabilities 

Table 5. 

Land Use Capability Area Values 
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In terms of land use capabilities in Niğde province, I. 

class land is 45229.2 ha, II. class land 69497.5 ha and VII. 

Class land covers an area of 59089 ha. VI. class land 

(251010.9 ha) is seen and this type of land is classified as 

lands unsuitable for cultivation. In general, I. class and IV. 

The lands between the classes are known as cultivated 

arable lands. V. and VII. lands are unsuitable for cultivated 

agriculture. 

-Spatial Distributions of Other Geographical Data 

The spatial distributions of industrial and residential 

areas in Niğde province were spatially classified using 

digital soil maps. The spatial distribution map obtained is 

given in Figure 4 and the spatial amounts are given in 

Table 6. 

 

Figure 4. Spatial Distributions of Other Geographical Data 

 

 

 

 

 

Table 6. 

Spatial Values of Other Geographical Data 

 

In Niğde, residential areas cover an area of 13648.6 ha, 

while industrial areas cover an area of 2058.1 ha. The roads 

and water surfaces classified as other have a large area and 

the total areal amount is 384609.9 ha. 

-Spatial Distributions of Current Land Uses 

The current land use spatial distribution of Niğde 

province is given in Figure 5. The areal amounts of current 

land uses are summarized in Table 7. 

 

Figure 5. Spatial Distribution of Current Land Uses 
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Table 7. 

The Amount of Current Land Use Values 

 

In Niğde province, irrigated agricultural areas were 

determined as 67518.37 ha and dry agricultural areas were 

determined as 180844.5 ha. Garden areas were determined 

as 974.1 ha and vineyard areas as 145.85 ha. Forest areas 

were determined as 42571.8 ha, meadow and pasture areas 

as 104705.98 ha. 

-Spatial Distribution of Land Use Capability Subclasses 

As a result of the spatial analysis made in the Arc GIS 

environment, the land use capability subclasses are given in 

Figure 6, and the area values for the classes are given in 

Table 8. 

 

 

 

 

 

 

 

 

 

 

 

Figure 6. Spatial Distribution of Land Use Capability Subclasses 

Table 8. 

Area Quantities of Land Use Capability Subclasses 

 

As It can be seen, the slope and erosion damage class 

has the largest area. Slope and erosion damage covers an 

area of 398322.7 ha. The class with the least area is the 

areas with old age, drainage disorder or flood damage. The 

area covered by this class is 18846.7 ha. 
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-Spatial Distributions of Land Types 

The distribution map obtained as a result of the spatial 

analysis of the land types of Niğde province is presented in 

Figure 8 and the areal values of the land types are 

summarized in Table 10. 

 

Figure 8. Spatial Distribution of Land Types 

Table 10. 

Area of Land Types 

 

 

 

 

 

 

As a result of the spatial analysis made in Niğde 

province, bare rocks and debris cover 58772.1 ha, while 

other areas cover 642482.1 ha in terms of land types. 

IV. RESULT AND CONCLUSION 

The economic development of countries depends on the 

richness of their natural resources and the effective and 

sustainable use of these resources. Our non-renewable soil 

and water resources, which we have extremely limited 

resources in our country, cannot be produced or 

reproduced; Wrong land uses are rapidly lost and destroyed 

due to erosion and other land degradation, and this process 

continues rapidly [17]. 

Since soils are formed as a result of different 

contributions and effects of soil-forming factors, their 

distribution in each region varies. Soils have a complex 

structure formed as a result of the combination of many 

factors and processes  [18].  

In soil classification, it helps us remember important 

characteristics of soils, combine our knowledge about them 

through synthesis, and see their relations with each other 

and with their environment [19]. 

In the classification of soils, separate usage purposes and 

separate classification criteria emerge for the soils in 

agricultural areas, the soils in forestry areas and the soils in 

grasslands [20]. 

In a study conducted in Kırşehir province of Turkey, 

spatial distribution maps were created in the Geography 

Information Systems by using 1/25.000 scaled digital maps 

related to large soil groups, current usage capabilities, soil 

depth and slope classes, soil erosion distribution [21]. 

In this study, some data related to land use capabilities, 

current land uses and land types of Niğde province were 

analyzed spatially using 1/25.000 scale digital soil maps. 

The spatial maps obtained are presented to users within a 

database. The visual of the created database is shown in 

Figure 9. 
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Figure 9. Spatial Database of Some Land Characteristics of Niğde 

Province 

In this study, which was carried out in the province of 

Niğde, land use capabilities, current land uses, land types 

and some geographical data were evaluated by spatial 

classification. 

In the study, 1/25.000 scale digital soil maps obtained 

from the Ministry of Agriculture and Forestry were used. 

The results obtained were evaluated according to the "Soil 

and Land Classification Standards Technical Instruction" 

published by the Ministry of Agriculture and Rural Affairs 

in 2005. 

As a result of the study, it was determined that 45229.2 

ha of land in Niğde province is I. and VI. land classes cover 

an area of 251010.9 ha. While residential areas cover an 

area of 13648.6 ha, it has been determined that an area of 

2058.1 ha is industrial areas. In Niğde province, irrigated 

agricultural areas were determined as 67518.37 ha and dry 

agricultural areas were determined as 180844.5 ha. Forest 

areas were determined as 42571.8 ha, meadow and pasture 

areas as 104705.98 ha. In Niğde, residential areas cover an 

area of 13648.6 ha and industrial areas cover an area of 

2058.1 ha. 

The areas that may be exposed to slope and erosion 

damage are determined as 398322.7 ha. Bare, rock and 

rubble areas were determined to be 58772.1 ha. As a result 

of the study, a database of some land features of the 

province of Niğde was created and made available to all 

beneficiaries. 

The results obtained will form a basis for the investor 

organizations in the Niğde region and will enable some 

information on land use to be presented and used in digital 

environment. 
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