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ABSTRACT 
In Turkey, in the areas of rural planning and land management, 

problems regarding data retrieval, data quality, implementation scenario 

and legal base (law or regulation) have long been experienced. In this 

study, in order to contribute to resolving such problems, a 

conceptual/semantic data model was designed which focuses on the 

definition of required data, determination of their basic qualities and 

also their relations. As the preparation step for the model development, 

interviews, and discussions with authorized people were carried out. In 

addition, for the definitions of the data in the model, the Land Parcel 

Identification System and Infrastructure for Spatial Information in the 

European Community (INSPIRE) are considered. For the model design, 

an object-oriented modelling method with the Unified Modelling 

Language (UML) notation was used. In the model, planning activities 

were focused on. It is envisaged that the model will guide work for the 

preparation of a technical regulation which may enable a standardized 

implementation throughout Turkey. It has also the potential to be an 

example for the implementation of laws related to spatial data both in 

Turkey and also worldwide. 
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1. Introduction 
 

The preservation, planning and sustainability of rural areas have become more important topics worldwide when compared 

with agricultural production (Volker 1997; Midgley et al 2005; Pasakarnis & Meliene 2010). In this context, the concept of 

rural development has gained importance (Banks & Marsden 2000; van der Ploeg et al 2000; Elands & Wiersum 2001; 

Marsden & Sonnino 2008; Naldi et al. 2015). Despite the fact that a considerable proportion (approx. %25) of the population in 

Turkey lives in rural areas (MARA 2006, UN 2019), except for traditional land consolidation activities, which are basically 

aimed at combining scattered land and improving irrigation facilities (Gun 2003; Cay & Iscan 2011; Iscan 2011), integrated 

and comprehensive land management activities on the preservation, planning, management and sustainability of rural texture 

and land have not been carried out (Inan 2010). National Rural Development Plan (MARA 2011) promotes the development of 

technical infrastructure and social life in rural areas rather than any improvement in rural land management tools. Regional 

development projects (Unver 1997) and local environmental protection applications, as part of the agricultural policy 

implementation (Inan 2010), make a very restricted contribution to sustainable land management. As a result, integrated rural 

development cannot be achieved and furthermore rural land is exposed to degradation and erosion (Sarisamur & Kilic 2011). 

In this context, the lack of an integrated legal base (law or regulation) was experienced until 2005. In that year, the Soil 

Conservation and Land Use Law (referred to hereafter in the text as the law) No 5403 (Official Gazette 2005a), which suggests 

integrated precautions and actions throughout the country, was enacted. This study focuses on the items (in the law) related to 

the inventory of rural land and soil resources, land use planning and land management. However, these items include only the 

main legal procedures. The definitions of required data, data quality, data processing, and data standards are not explicitly 

covered by the law. As for the regulation regarding the application of the law (referred to hereafter in the text as the regulation) 

(Official Gazette 2005b), it does not cover such definitions, either. Due to the lack of data definition, it is important, yet 

currently impossible, to implement the law throughout the country by complying with the same standard and quality. This 

study aims at providing a definition of the required data, their relations, and also the basic data processing scenario by 

developing a data model for rural land planning (land use plans and agricultural land use plans) and management activities in 

Turkey. This work was produced based on a previous study (Inan & Yomralioglu 2011) which was presented at a national 

meeting in Turkey. 
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2. Material and Methods 
 

Data necessity analysis is the first stage of this study. In this context, the law (No 5403) and also the regulation (of the law No 5403) were 

analyzed; the process steps and, accordingly, the required data for these processes were determined. During this stage, processes were 

grouped into two classes. These were (1) compilation of available data or new data acquisition and (2) planning or land management 

activities. 

 

During the necessity analysis stage, interviews, analysis, and discussions were conducted with various personnel at the Ministry of 

Agriculture and Forestry. In addition, common basic spatial data which are defined within the Turkish National Geographical 

Information System (GDLRC 2005; 2006), the Land Parcel Identification System (LPIS) as the spatial component of the Integrated 

Administration and Control System (Kay 2002; Goeman et al 2007; Kay & Milenov 2007; Inan et al 2010) and Infrastructure for Spatial 

Information in the European Community (INSPIRE) (EC 2012) were also partly considered. 

 

In the data model design stage, considering their geometries, data were divided into datasets and each one was represented with a 

class. In order not to cause complexity in terms of geometry definitions, the data geometry of few classes was defined as complex (a 

generic geometry type specific to this study), the geometries of the majority of classes were defined by using standardized geometry 

types of ISO (2003; 2019). In the model design, considering their dependencies and relations, datasets were classified into nine groups 

(packages).  

 

Data necessity analysis was the basic preparation step for the data model design. The required spatial or non-spatial data were 

determined by considering the activities of data compilation/acquisition and processing (planning and land management), and 

accordingly their basic qualities/characteristics were identified (see Table 1 for common data sets and data definitions below in this 

section for newly defined novel data sets). 

 

For this purpose, first of all, activities (defined in the law and regulation) related to data compilation/acquisition as well as rural land 

planning and management were determined. These are as follows: (1) determination of soil and land resources (item no. 7 of the law and 

no. 8 of the regulation), (2) classification of agricultural land (item no. 8 of the law), (3) preservation of soils (item no. 9 of the law), (4) 

preparation of land use plans (item no. 10 of the law and no. 9 of the regulation), (5) preparation of agricultural land use plans (item no. 

11 of the law and no. 10 of the regulation), (6) preparation of soil conservation projects (item no. 12 of the law and of the regulation), (7) 

determination of main basins which have high agricultural potential (item no. 14 of the law), (8) determination of areas with high erosion 

risk (item no. 15 of the law and no. 13 of the regulation), and (9) land consolidation activities (item no. 17 of the law and no. 13 of the 

regulation). 

 

Land Resources data set is required for the creation of the land use plan. It was envisaged that the data set would be produced from 

other data sources, which are attributed in Table 1 with “Basic Functionality” column. The data set should be produced to represent 

different kinds of land, such as fertile land, planted land, forests, meadows, residential areas, planned urban land, nature reserves, and 

non-agricultural land. The INSPIRE Data Specification does not include any data theme with similar content. In the model, land 

resources data set is represented in the Land Resources package with the Land Resource class. 

 

Agricultural Land Resources data set forms a specific subset of land resource data, and is required for agricultural land use planning. 

It specifically includes the soil properties of agricultural land. All agricultural land throughout the country was classified by the Ministry 

of Agriculture and Forestry within the Determination of Problematic Agricultural Land and Their Rehabilitation project (MARA 2012). 

In INSPIRE Data Specification, this data set is not specifically included in any data theme. However, the related data are partially 

included in the Land Use and Land Cover data themes (INSPIRE 2007). In the model, it is represented in the Soil Resources package 

with the Agricultural Land Resource class. 

 

Land Use Plan data set is the first product of planning activities. A spatial planning unit should be chosen beforehand. This unit may 

be the smallest soil surveying and mapping unit or their sub-units. In INSPIRE Data Specification, the Land Use data theme may have 

some similar content. In the model, it is represented in the Land Use Plan package with the Land Use Plan class. With land use plans, 

urban and rural lands should be allocated to land use. 

 

Physical Block data set represents the basic spatial units for the agricultural land use plan. The data set may be produced by using 

ortho-photos or ortho-images in a way similar to the application of LPIS (Inan & Cete 2007; Inan 2010; Inan et al 2010). The INSPIRE 

Data Specification does not define such geographic features. In the model, they are represented in the Agricultural Land Use Plan 

package with the Physical Block class. 

 

Agricultural Land Use Plan data set is the second product of planning activities. The INSPIRE Data Specification does not define 

such a planning concept. In the model, it is represented in the Agricultural Land Use Plan package with the Agricultural Land Use Plan 

class. With agricultural land use plans, the appropriateness of physical blocks is decided for the type of agricultural products; (1) garden 

crops, (2) vegetable crops, (3) field crops, and (4) forage crops. Planning decisions should be taken by considering both technical and 

socio-economic factors. Planning maps and reports should include suggestions on appropriate agricultural activity, environmental 

protection precautions, and risks for each physical block. 
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Table 1- Basic properties of necessitated data (common data sets) 

 

 

Data 

Type 

Basic 

Functionality 

Scale 

Range 

Availability 

& geographic 

coverage 

Relation with previous studies, LPIS and 

INSPIRE data themes 
Representation in the Data Model 

Studies LPIS INSPIRE Package Class(es) 

Topographic 

Map 

Base map for 

Land 

Resources 

1/1000 

1/10.000 

1/25.000 

-Urban Areas 

-Partial 

-Yes 

Cete 2008 Yes Partial Topography TopographicMap 

Ortho-

Photo& 

Image 

Base map for 

Land 

Resources 

1/2000 

1/10.000 

-No 

-No 

Maras et al 2011; 

INSPIRE 2007; 

INSPIRE 2013c 

Yes Yes Topography 
OrthoPhoto; 

OrthoImage 

Digital 

Elevation 

Model (DEM) 

Base data for 

slope, aspect 

and basin 

boundary 

1/25.000 -Yes 

Bamber et al 2001; 

Fabris & Pesci 2005; 

Züblin et al 2008; 

INSPIRE 2007; 

INSPIRE 2013a 

No Yes Topography DEM 

Slope 

Base map for 

Land 

Resources 

1/25.000 -No INSPIRE 2013a No Annex Topography Slope 

Aspect 

Base map for 

Land 

Resources 

1/25.000 -No INSPIRE 2013a No No Topography Aspect 

Land Parcel 

(Property) 

Base data for 

Land 

Resources 

1/1000 

-Yes (with 

data quality 

problems) 

INSPIRE 2007; 

INSPIRE 2010b 
Yes Yes 

Land 

Resources 

Cadastre & 

Land Registry;  

Forest Registry; 

MeadowRegistry 

Nature 

Reserve 

Base data for 

Land 

Resources 

1/25.000 -Yes 
INSPIRE 2007; 

INSPIRE 2010d 
No Yes 

Land 

Resources 
NatureReserve 

Zoning Map 

Base data for 

Land 

Resources 

1/1000 

1/10.000 

-Urban Areas 

-Urban Areas 

INSPIRE 2007; 

INSPIRE 2013g 
No Yes 

Land 

Resources 
DevelopmentPlan 

Land Cover 

Base data for 

Land 

Resources 

1/100.000 -Yes 

Bossard et al 2000; 

Büttner et al 2002; 

EEA 2010; 

INSPIRE 2007; 

INSPIRE 2013b 

Yes 

(larger 

scales) 

Yes 
Land 

Resources 
LandCover 

Administrative 

Boundary 

Subdivision of 

Land 

Resources 

1/25.000 -Yes 

MARA 2012; 

INSPIRE 2007; 

INSPIRE 2010a 

Yes Yes 
Admin&Basin 

Boundary 

Administrative 

Boundary 

Basin 

Boundary 

Subdivision of 

Land 

Resources 

1/25.000 -No 
INSPIRE 2007; 

INSPIRE 2010c 
No Conceptual 

Admin&Basin 

Boundary 
BasinBoundary 

Soil Map 
Soil 

Classification 

1/10.000 

1/25.000 

1/100.000 

-No 

-No 

-No 

Dinc et al 2005; 

INSPIRE 2007; 

INSPIRE 2013d 

No Yes Soil Resources SoilMap 

Soil 

Classification 

Map 

Planning 

1/10.000 

1/25.000 

1/100.000 

-No 

-No 

-Yes 

Burrough et al 1997; 

O'Geen et al 2008 
No Yes Soil Resources SoilClassification 

Environ-

mental Plan 
Planning 1/100.000 -Yes INSPIRE 2007 No Conceptual 

Plan&Socio 

Economic 
EnvironmentalPlan 

Water 

Resources 
Planning 

1/10.000 

1/100.000 

-No 

-No 

INSPIRE 2007; 

INSPIRE 2013e 
No Partial 

WaterResourc

es 
WaterResource 

Socio-

Economic 

Planning 

(Attribute 

Data) 

Not Appl. 
-Yes (by 

admin. unit) 

INSPIRE 2007; 

INSPIRE 2013f 
No Partial 

Plan&Socio 

Economic 
SocioEconomic 

Rural Dev. 

Plan 

Planning 

(Attribute 

Data) 

Not Appl. 
-Yes (by 

admin. unit) 
MARA 2011 No No 

Plan&Socio 

Economic 

RuralDevelopment 

Plan 

Climate Planning 
Not Appl. 

1/25.000 

-Yes (station) 

-No (interpol.) 

Apaydin et al 2004; 

Jolly et al 2004 
No No Climatic 

MeteorologyStation 

Data; Climate 
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3. Results and Discussion 
 

The data model developed in this study is presented with Unified Modelling Language (UML) class diagrams (Page-Jones 

2002). In recent years, this modelling method has been used for the development of both spatial data standards (ISO TC/211 

and OGC) and semantic data models for spatial data infrastructures (e.g. INSPIRE and ISO 19152 LADM). 

 

In the data model design the classes were divided into nine groups (Figure 1). Inspired by the ISO (2003, 2019) standard, 

the data types of the structure attribute were defined as GM_Polygon, GM_Line, GM_Point, GM_TIN, Raster and Complex. 

The relations between classes were defined by appropriate relation types (see sub-sections 3.2–3.10). Dependency and use 

relations were used to define dynamic interactions among classes. In the cases of strong and weak interactions, use and 

dependency relations were used, respectively. Other relations (association, aggregation, composition, and 

generalization/specialization) were used to define the static (logical) interaction among classes. Six types of elements were 

used in the model. Of these, Package represents data groups (see Figure 1), Feature Type represents spatial data, Table 

represents tabular (non-spatial) data, and Enumeration and Code List represent restricted and non-restricted definition sets. 

 

 
 

Figure 1- Data groups (packages) and their relations 

 

3.1. General structure of the model: Packages 

 

The model is composed of nine data packages (Figure 1). In the sub-sections, the classes in each package and their relation are 

presented and explained. 

 

3.2. Land Resources package 

 

First, the Cadastre & Land Registry, Development Plan, Forest Registry, Meadow Registry, Nature Reserve and Land Cover 

classes were defined to represent available data sources in the model. Afterwards, the idea of producing the land resource 

dataset by using available data sets was reflected in the model design through relations (Figure 2). In order to make the 

production of land resource data possible by administrative units or basins, the use relation among Land Resource, the 

Administrative Boundary and the Basin Boundary classes was defined (Figure 2). The data need in this respect was defined 

with dependency relations among the Land Resource class and other related classes (Figure 2). 

 

For the classification of land resource types, the type attribute in the Land Resource class was designed. To restrict the 

range of data type of this attribute, the Land Resource Type definition set was defined. Similar definitions were made for other 

data types for different attributes of other classes (see Figure 2). 
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It was envisaged that the agricultural land resource dataset is produced from the land resources dataset. This was reflected 

in the model with the use relation defined between the Land Resource and Agricultural Land Resource classes. The idea that 

the agricultural land resource dataset cannot be produced without the land resource dataset was represented in the model with 

the composition relation (closed diamond) between the two classes (Figure 2). 

 

 
 

Figure 2- Land resources package 

 

3.3. Soil & Agricultural Land Resources package 

 

For the determination of agricultural land type (classification), soil properties are required. To represent this requirement, the 

use relation between Agricultural Land Resource and Soil Map classes were defined (Figure 3). The type attribute of 

Agricultural Land Resource class and the definition set Agricultural Land Type as its data type were defined to represent 

agricultural land types. 

 

The Soil Map class represents all kinds of soil properties. It also represents all kinds of soil maps produced by using 

different surveying and mapping methods with its source type attribute (Figure 3). In the Soil Survey Type (Figure 3) 

definition set, two types of common soil surveying and mapping methods were included. The attribute soil properties (Figure 

3) of this class is intended to represent all the physical, chemical and biological properties in the soil profile. 

 

In soil surveying and mapping activities, cartographic maps are used for the establishment of mapping units. To reflect this 

fact in the model, the dependency relations among the Soil Map class and related classes (Topographic Map, Ortho Image and 

Ortho Photo) were defined (Figure 3). 

 

In order to model the fact that a variety of different soil classification maps may be produced from the same soil map the 

Soil Classification class was designed. Because this class represents a kind of soil map, the generalization relation between this 

class and the Soil Map class was used (Figure 3).  

class LandResources

«FeatureType»

Cadastre&LandRegistry

+ landRegistryID

+ type:  PropertyType

+ structure:  GM_Polygon

«FeatureType»

Dev elopmentPlan

+ type:  ZoningType

+ structure:  GM_Polygon

«FeatureType»

ForestRegistry

+ structure:  GM_Polygon

«FeatureType»

MeadowRegistry

+ structure:  GM_Polygon

«FeatureType»

LandResource

+ type:  LandResourceType

+ structure:  GM_Polygon

«FeatureType»

Topography::

TopographicMap

«FeatureType»

Topography::

OrthoImage

«FeatureType»

Topography::

OrthoPhoto

«FeatureType»

NatureReserv e

+ type:  ReserveType

+ structure:  GM_Polygon

«CodeList»

Reserv eType

«enum»

+ NationalPark

+ NaturalConservation

+ ProtectedAreas

+ ...

«FeatureType»

Soil&AgriculturalLandResources::

AgriculturalLandResource

«CodeList»

LandResourceType

«enum»

+ ArableAgriField

+ PlantedAgriField

+ Forest

+ Meadow

+ Residential

+ UrbanDevelopment

+ ProtectedZones

+ NonAgricultural

+ ...

«FeatureType»

Admin&BasinBoundary::

Administrativ eBoundry

+ type:  AdminUnitType

+ structure:  GM_Polygon

«enumeration»

PropertyType

 Private

 PublicForest

 PublicMeadow

«enumeration»

ZoningType

 Urban

 Agricultural

«FeatureType»

LandCov er

+ type:  LandCoverType

+ structure:  GM_Polygon

«FeatureType»

Admin&BasinBoundary::

BasinBoundary

+ type:  BasinType

+ structure:  GM_Polygon

«use»

«use»

«use»
«use»

«use»

«use»«use»
«use»

«use»
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Figure 3- Soil and agricultural land package 

3.4. Topography package 

 

In this package, classes representing commonly used base maps, namely topographic map, ortho-photo and ortho-image were 

designed. Additionally, classes representing the Digital Elevation Model (DEM), and also slope and aspect data as the product 

of DEM were included (Figure 4). 

 

Because the Topographic Map class represents data in different geometries and also in raster formats, the structure attribute 

of this class was defined as a complex data type (Figure 4). The attribute base scale of this class (Figure 4) represents the 

original production scale, which reflects data quality. 

 

Because it was envisaged that the DEM dataset is produced from contour lines included in the topographic map, and 

additionally that the slope and aspect datasets would be produced from the DEM dataset, the use relations were defined 

between these classes (Figure 4). Because the DEM dataset was envisaged to be in TIN data structure, the data type of its 

structure attribute was defined as GM_TIN (Figure 4). Because the datasets represented by the Aspect, Slope, Ortho Photo and 

Ortho Image classes are in cell data structure, their structure attributes were defined as Raster (Figure 4). In the Aspect and 

Slope classes, class attributes with their Aspect Class and Slope Class data types (Figure 4) were defined to represent different 

slope and aspect classifications in different applications. 

 

 

Figure 4- Topography package 

class Soil&AgriculturalLandResources

«CodeList»

SoilSurv eyType

«enum»

+ DetailedSoilSurvey

+ InspectionSoilSurvey

+ ...

«FeatureType»

SoilMap

+ sourceType:  SoilSurveyType

+ soilProperties

+ structure:  GM_Polygon

«FeatureType»

Topography::

TopographicMap

«FeatureType»

Topography::

OrthoImage

«FeatureType»

Topography::

OrthoPhoto

«FeatureType»

SoilClassification

+ type:  SoilClassificationType

«FeatureType»

AgriculturalLandResource

+ type:  AgriculturalLandType

+ structure:  GM_Polygon

«CodeList»

AgriculturalLandType

«enum»

+ Absolute

+ Special

+ Planted

+ Marginal

+ Overlaid

+ ...

«FeatureType»

LandResources::

LandResource

«CodeList»

SoilClassificationType

«enum»

+ LandUseCapability

+ StorieIndex

+ ...

«use»

«use»

«use»

class Topography

«FeatureType»

TopographicMap

+ structure:  Complex

+ baseScale:  MapScale

«FeatureType»

OrthoPhoto

+ structure:  Raster

«FeatureType»

OrthoImage

+ structure:  Raster

«FeatureType»

DEM

+ structure:  GM_TIN

«FeatureType»

Slope

+ class:  SlopeClass

+ structure:  Raster

«FeatureType»

Aspect

+ class:  AspectClass

+ structure:  Raster

«use» «use»

«use»
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3.5. Climatic package 

 

The Meteorology Station Data class (Figure 5) was defined in order to represent raw data recorded at meteorological stations in 

tabular formats. The attributes of this class were designed to represent climatic data recorded systematically in different 

periods. 

 

The Climate class was designed (Figure 5) in order to represent geographically continuous climatic data produced by 

interpolating raw and also derived (average, min and max) data. The type attribute of this class with its data type Climate Data 

Type (Figure 5) represents the type of data used. 

 

 

Figure 5- Climatic package 

 

3.6. Water Resources package 

 

The Water Resource class (Figure 6) was designed to represent all types of water resources. In order to represent water 

resources (WR) data in different data structures/geometries (point, line, polygon and network), the WR Structure Type 

definition set (Figure 6) was specially designed as the data type of structure attribute of this class. Similarly, the irrigation 

potential attribute was designed for the representation of information on the irrigation potential of all kinds of water resources 

(Figure 6). 

 

 

Figure 6- Water resources package 

 

3.7. Plan & Socio Economic package 

 

The Environmental Plan class (Figure 7) was designed to represent the basic information content of environmental plans. To 

represent planning decisions for basic spatial units in the map, type attribute and, accordingly, the Planned Land Use Type 

definition set as its data type were designed (Figure 7). Due to planning units with different geometries (polygon, line and 

class WaterResources

«FeatureType»

WaterResource

+ type:  WaterResourceType

+ irrigationPotential:  Char

+ structure:  WRStructureType

«CodeList»

WaterResourceType

«enum»

+ Dam

+ Pond

+ IrrigationWell

+ IrrigationChannel

+ IrrigationTunnel

+ River

+ IrrigationFacil ities

+ ...

«enumeration»

WRStructureType

 GM_Polygon

 GM_Line

 GM_Point

 Network
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point), the structure attribute of this class was defined as Complex data type (Figure 7). As for the annex attribute, it represents 

the planning report (Figure 7). 

 

Prepared as a report without a geographically continuous planning map, the rural development plan was represented by a 

class structured as an ordinary table without any geometrical structure (Figure 7). In this class, documents and maps related to 

planning decisions are represented by the attributes Related Documents and Related Maps (Figure 7). Because planning 

decisions may be linked to administrative units or basin boundaries, the association relations were defined between related 

classes (Figure 7). 

 

For the representation of non-spatial socio-economic data, the Socio Economic class was designed as an ordinary table 

(Figure 7). To represent the link between socio-economic data and administrative units, the association relation was defined 

(Figure 7). 

 

 

Figure 7- Plan & SocioEconomic package 

 

3.8. Admin & Basin Boundary package 

 

In order to represent administrative units and basins in different levels, the type attributes for the two classes were designed. 

For the definition of the data types of these attributes, the Admin Unit Type and Basin Type definition sets were designed 

(Figure 8). 

 

Topographic data are required for the production of basin boundaries. To represent the use of DEM for this requirement, 

the use relation between the two classes was defined (Figure 8).  

 

 

Figure 8- Admin & Basin package 

 class Admin&BasinBoundary

«FeatureType»

Administrativ eBoundary

+ structure:  GM_Polygon

+ type:  AdminUnitType

«enumeration»

AdminUnitType

 Province

 County

 Vil lage/District

«FeatureType»

BasinBoundary

+ structure:  GM_Polygon

+ type:  BasinType

«CodeList»

BasinType

«enum»

+ AgriculturalBasin

+ WaterBasin

+ WaterShed

«FeatureType»

Topography::DEM

«use»
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3.9. Land Use Plan package 

 

The basic dataset in this package is the land use plan, which is to be produced with the implementation of the model. The basic 

aim of land use planning is to determine sustainable land use decisions in conjunction with national, regional or local needs by 

considering current land use and all planning criteria. In this context, to represent the relation between current land use and 

planning decisions, the use relation was defined between the Land Use Plan and Land Resource classes (Figure 9). Indirect 

relations were defined among the Land Use Plan class and non-spatial data (socio-economic and rural development plan). The 

use relation is directly defined among the Land Use Plan class and other classes representing data on other planning criteria 

(soil classification, water resources, environmental plan and topography) (Figure 9). 

 

Class attributes and the Planned Land Use Class definition set, as the data type of this attribute, were designed to represent 

the land use types proposed in the land use plan (Figure 9). The classes of planning decisions on this definition set were 

defined by inspiring earlier planning activities of the Ministry of Food, Agriculture and Livestock. 

 

The Land Use Plan (LUP) class represents the most detailed local information. For the production of regional and national 

plans, the use of generalization methods was envisaged in the model. To represent this vision, the method called generalize 

was defined in the LUP class (Figure 9). The input data of this method are land use plans at local level, and the output data are 

regional or national land use plans represented by the Regional LUP or National LUP classes (Figure 9). 

 

 

Figure 9- Land Use Plan package 

 

3.10. Agricultural Land Use Plan package 

 

The basic datasets in this package are the agricultural land use plan and physical block (Figure 10) which are to be produced by 

the implementation of the model. The production of these datasets is dependent on the use of data in other datasets. This 

dependency was represented by the use relation among related classes (Figure 10). The Physical Block class was designed to 

divide current and planned agricultural land (represented by the Agricultural Land Resource and Land Use Plan classes 
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respectively) into physical blocks (Figure 10). Because the spatial planning units of agricultural land use plans are physical 

blocks, the specialization relation was defined between related classes (Figure 10). 

 

In the Physical Block class, the block name attribute (Figure 10) represents unique block numbers. The Agricultural Land 

Use Plan class inherits this attribute as well as the geometry attribute by means of the specialization relation (see Figure 10).  

 

The attributes plan decision and suitability (Figure 10) are specific to this class, and they represent proposals or reports and 

crop type suitability for each planning unit (physical block). To represent the data type of the suitability attribute, the 

Agricultural Crop Type definition set, which is intended to include all crop types, was designed (Figure 10). When planning 

decisions for specific crops are needed instead of crop types, a new attribute (e.g. crop suitability) may be added to the model. 

 

 

Figure 10- Agricultural Land Use Plan package 

4. Conclusions 
 

In line with the basic aim of this study, for a standardized production of Land Use Plans and Agricultural Land Use Plans, the 

proposed data model acts as a means to (1) understand the basic properties of the required data, (2) define the static or dynamic 

relations among them and also to (3) prevent different interpretations on data requirement or data processing. In the model, the 

complex natural relations between datasets were presented in a simple way by means of the object-oriented modelling 

approach using UML notation. However, it is impossible to represent all kinds of natural relations with this approach. For 

example, use or dependency relations are inadequate to fully model the data processing cycle. Hierarchical order in data 

processing should also be considered. It is possible to introduce many similar issues on data content, relations, and constraints. 

Yet, these issues are beyond the scope of this study. 

 

With the model, it was aimed to contribute to the determination and development of implementation standards on rural land 

planning and management in Turkey. Although all the datasets required both for planning (land use plan and agricultural land 

use plan) and land management are included in the model, only the plan production process was focused on. The reason for 

this was the fact that plans are required for all kinds of land management activities. In this context, the model may be further 

developed for the inclusion of land management practices such as erosion prevention, soil conservation, increasing agricultural 

productivity and agricultural yield estimates. 
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To implement the model, all datasets included in the model should be produced by utilizing the data acquisition or 

compilation methods for new and available data, respectively. Success in this stage is dependent on many important factors 

related to the development of National Spatial Data Infrastructure (NSDI) such as data availability, data quality, rules for 

access to data and responsibilities for data production and maintenance. In this respect, the proposed model may also 

contribute to the development of the NSDI in Turkey. In fact, Turkish NSDI is its development phase and these kinds of 

related data infrastructure initiatives proposed by this study have an important role in its further development. Beyond the 

development of the Turkish NSDI, the proposed model is a good guide to produce a great deal of important data sets 

represented by classes in the model, especially the ones previously not very well known such as Land Resource, Agricultural 

Land Resource and Climate. After the data production stage, it is required to have a directive or regulation, which includes all 

the data processing stages/hierarchies in detail for the production of two basic products of the proposed model – Land Use 

Plans and Agricultural Land Use Plans. To meet this requirement, the proposed model is envisaged to be the basis for the 

preparation of such a legal document. 

 

The modelling approach used in this study has been widely used by scientists for the development of ISO/OGC (the 

International Organization for Standardization / Open Geospatial Consortium) standards or similar tasks and by professionals 

in their commercial activities. Nevertheless, initiatives are strictly required to extend its use to the implementation of 

government law related to spatial data management. The proposed model is expected to contribute to such initiatives, 

especially in Turkey and also in other countries where such initiatives are inadequate. 

 

To better motivate to such a modelling approach, instead of directly using class diagrams (as in this study), the use of 

activity and use-case diagrams prior to model development could be a convenient method, especially for those who are not 

adequately informed about the data management activity to be modelled. 
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