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ABSTRACT

Urban regeneration (UR) is a crucial city plan-
ning tool used by local and central governments in
order to reduce the impacts of disasters and design
sustainable cities. It is important to accelerate the
process when it comes to the loss of lives. In order
to take measures against disasters quickly and to de-
sign disaster resistant cities by taking advantage of
the new and facilitator Law, more than 250 areas
across the country have been determined as project
areas According to The Law on the Regeneration of
Areas under Disaster Risk, commonly known as the
Urban Regeneration Law (N0.6306, May 2012). Due
to insufficient information in the Regulation, there
are differences in practice. There is a need for a more
comprehensive regulation to set every point clear
and transparent to develop UR projects sustainably.
In this study, a workflow diagram has been designed.
This will be useful to standardized the UR process.
The required data for the determination of UR areas
according to the related legislation has been speci-
fied. A geographical data model for the determina-
tion of UR project areas has been designed and its
relationship with national and international data
standards has been established. Spatial Unit, Party,
Governmental Utility, Illegal Condition of Buildings
data classes were modelled. They will be beneficial
for managing the UR process from the data manage-
ment point of view. Using Unified Modelling Lan-
guage (UML) diagrams to model the geographical
data will enable institutions and data managers to op-
erate together and manage urban data efficiently.
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INTRODUCTION

Rapid urbanization has always been a challeng-
ing management issue for governments in develop-
ing countries. On average, today’s developing coun-
tries have seen urban share increases of 8 percent be-
tween 1985 and 2005 [1]. Similarly, in Turkey, since
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the late 1950s, rapid urbanization was experienced,
and the period’s effects are still visible. The decline
in agriculture and the rise of Turkey’s industrial sec-
tor has rapidly increased migration from the country
to town. From the 1980s, the cities globally experi-
enced a restructuring and transformation process due
to the economic restructuring and globalization [2].
Cities that are not ready for such a rapid population
increase, especially megacities such as Istanbul, An-
kara, and Izmir, have faced housing problems that
resulted in slums and urban sprawl. Today, cities ac-
commodate over 75 percent of the country’s popula-
tion and contribute substantially to its industrially-
competitive economy [3].

As the urban population lags behind the rural
population, the disaster risks in these urban settle-
ments are increasing daily. Due to high population
density and high population growth in the cities,
mostly in the developing countries, they are not
properly and adequately prepared for disaster resili-
ence [4]. Governments use Urban Regeneration
(UR) projects in order to reduce the impacts of dis-
asters and design livable cities. UR represents an op-
portunity for sustainable development and smart
growth of cities [5]. Even though the primary pur-
pose of the UR concept was commonly accepted as
to develop new urban spaces, the policy and its in-
struments have been used in solving many other ur-
ban problems such as the regeneration of illegal set-
tlements. Lately, the procedure is also used for dis-
aster risk management, mitigation or recovery, and a
tool for facing disaster risks in cities [2].

As an important global socio-economic devel-
opment tool worldwide, UR has transformed from
focusing on large-scale and modernized physical
transformations to addressing diversity, sustainabil-
ity, equality, and livability in the city [6]. In Turkey,
UR projects are important urban development tools
to reduce disaster risk and design vulnerable cities.
UR projects are comprehensive projects involving
many stakeholders and lots of properties. For this
reason, a large number of spatial data must be oper-
ated coordinately. This interoperability can be possi-
ble only with standards and have to be supported
with a fit for purpose legislation.

Despite the legal arrangements, there are some
differences in interpretation and implementation.

-
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There is a need for holistic development to imple-
ment the UR projects and design sustainable and dis-
aster-resilient cities. This study fundamentally aimed
to develop data models for UR Project Area determi-
nation. According to the legislation, UR background
and project process in Turkey and related data were
defined in Section 2 (Urban Regeneration in Tur-
key). In order to ensure interoperability, data models
were developed, which are compatible with national
(TRGIS: Turkish National GIS) and international
(Infrastructure for Spatial Information in Europe
(INSPIRE), International Organization for Standard-
ization-ISO/TC211) geographical data models and
contribute to national data models from the urban de-
velopment point of view. Interoperability of geo-
graphical data models was ensured through Unified
Modelling Language (UML) (detailed information
provided in Section 3-Methodology). Accordingly, a
workflow diagram was designed, and the required
data for the determination of UR areas was formed
based on the related legislation. After defining the
current approach to UR area determination, pro-
posed data models were given in Section 4 (Results).
This study contributes to authorities for sustainable
and resilient urban planning and carrying out the UR
projects effectively.

URBAN REGENERATION IN TURKEY

While urbanization was steadily increasing
during the 1950s-70s, it was during the 1980s that
Turkey experienced a significant surge of rural mi-
grants to cities, causing a rapid expansion of infor-
mal areas in urban settlements. After that, a permis-
sive tenure regime granted squatters on the urban
public land legal status that prompted both house-
holds and host municipalities to invest in their dwell-
ings and neighborhood infrastructure [3]. This adop-
tion of Turkey paved the way for other migrants and
other illegal settlements. Urban redevelopment ac-
tivities started with the demolishment of slums; after
the rapid population growth, urban land in need of
new inhabitants tried to be reproduced through re-
generation projects. In the 1980s urban development
became more important as a political tool, and this
directly impacted the legislative Regulation, for ex-
ample, Development Law (1985) and Mass Housing
Law (1984) [7]. The UR projects were developed by
municipalities and the Housing Development Ad-
ministration (TOKI) in the light of new responsibili-
ties transferred from the State by-laws.

In the 2000s, in cities where deconstruction
took place with the industrial revolution, another re-
construction period was observed involving the
transformation of spaces into different flow areas
[8]. With the rapid urbanization and the expansion,
various problems occurred related to urban demog-
raphy, urban land, and the planning environment.

[9].
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In Turkey, central and local administrations ex-
ecuted unsuccessful urbanization applications since
the 50s, which showed they were incapable of devel-
oping urban lands. After the early 90s, developing
organized, healthy, and livable urban areas underlie
the development planning and implementation. After
the Marmara Earthquake, which hit in 1999, re-
vealed the necessity to re-evaluate UR attempts [10].
Even though many lessons were taken and the poli-
ticians gave promises, only a few years later, the
2011 Van Earthquake occurred. After the damage
caused by the Van earthquake, the government took
severe steps, and the final legislative arrangements
were then made [7].

Over the years, various legislations dealing
with different aspects of urban renewal and regener-
ation in Turkey were enacted (Table 1). In 1966, 775
numbered Slum (“Gecekondu” in Turkish) Law
came into force and it was only focused on rehabili-
tation of existing slums. It is followed by the 2985
numbered and 1984 dated Mass Housing Law which
aims transformation of slum areas, promotion of safe
housing in the context of urban regeneration. The
5104 numbered North Ankara Entrance Urban Re-
generation Project Law that is issued in 2004, is to
improve physical condition and environment of the
north Ankara entrance and its surroundings. With the
Municipality Law numbered 5393 and dated 2005,
municipalities are authorized to implement urban re-
generation and renewal projects. Although the pow-
ers and responsibilities were not clear in this law,
many UR projects have been implemented in accord-
ance with this law. 2005 dated and 5366 numbered
Law on the Protection of Deteriorated Historical and
Cultural Heritage through Renewal and Re-use fo-
cuses on reconstruction and restoration of protected
areas and their surroundings. These legislations were
not dealing with the problem from a holistic view to
offer a sustainable solution to urbanization prob-
lems.

In addition to the fact that these laws were not
comprehensive, the government wanted to take
quick measures for buildings that are not resistant to
disasters. With the lessons taken from the past natu-
ral disasters and their devastating results, the Minis-
try of Environment and Urbanization developed a
new framework [9]. In 2012 the Law on Transfor-
mation of the Areas under Disaster Risk No. 6306,
widely known as the Urban Regeneration Law had
enacted.

This Law aims to define the procedures and
principles on rehabilitation, clearance, and renewal
of risky areas and risky buildings to constitute
healthy and safe housing and environment, under the
terms of the technical and artistic norms and stand-
ards.
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TABLE 1
Legislative background of UR in Turkey (Adapted from [7])
Date  Law Authority Aim
1966  Slum Law Municipality, TOKI Rehabilitation of existing slums.
Transformation of slum areas and the
1984  Mass Housing Law TOKI promotion of safe dwellings in disaster
areas.
North Ankara Entrance Urban Ankara Metropolitan Mu- To \mprove the physical condition and
2004 . . P environment of the North Ankara en-
Regeneration Project Law nicipality . .
trance and its surroundings.
2005  Municipality Law Mun%qpal%ty, Metropolitan ~ To 1mplement_ UR projects to take
Municipality measures against disaster risk.
Protection of Deteriorated Histor- ~ Municipality, Metropolitan ~ Reconstruction and restoration of pro-
2005  ical and Cultural Heritage Municipality, Cultural Her-  tected areas and their surroundings, to
through Renewal and Re-use itage Preservation Board take precaution against disaster risk.
. Ministry of Environment, Define the procedures and principles on
2012 Law on Transformation of the Ar- Urbanization and Climate rehabilitation, clearance and renewal of

eas under Disaster Risk

Change

risky areas and buildings.

The Law does affect the construction and real
estate sectors significantly. As highlighted in the
presentation about UR implementations in the con-
text of the Law no0.6306 by the Ministry (2018),
594.000 buildings countrywide were detected as
risky buildings where 662.000 buildings were in-
cluded in the nearly 250-risky area designation. In
total, 4.152.000 people were within risky buildings
and risk areas in Turkey [11]. UR Action Plan, the
new road map of UR in Turkey, has been prepared
and announced by the Ministry of Environment and
Urbanization. According to the Action plan, more
than 80 thousand citizens lost their lives in 56 earth-
quakes of 6 or more magnitude in the last century.
And other statistical information (Figure 1) on UR
was given in the Action Plan. The Ministry has been
planning to renew 1.5 million houses, which were
determined as a priority, out of 6.7 million houses.
that need to be regenerated within five years and
within this framework, to ensure the renewal of 300
thousand houses every year, 100 thousand of which
are in Istanbul. [12].
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FIGURE 1

UR in Turkey with Numbers

METHODOLOGY

In addition to being more comprehensive than
previous UR laws, the latest UR Law (6306) has
many advantages for public and private investors,
such as reduced taxes and housing benefits. For this

8283

reason, administrators and inventors preferred to im-
plement UR projects within the Law numbered 6306
in order to benefit from the advantages provided in
many phases and to get project impacts faster. For
this reason, within this study, the Law numbered
6306 and its implementation Regulation have been
examined as it is the latest and most frequently ap-
plied UR law in Turkey. The Law and the Regulation
have been analyzed in detail to determine UR project
steps. The current work aims to define the standard
working steps and the data used and produced for
each step necessary for UR projects.

In order to obtain the most productive and sus-
tainable results from UR, the first step is to deter-
mine the project area precisely. Although the re-
quirements to determine one area as a UR area were
stated in the Regulation, there may occur differences
in practice. The UR procedure needs to be standard-
ized in large scale projects that involve large num-
bers of stakeholders. In this way, the differences that
may arise in practice can be eliminated, and trans-
parency can be established in real-life applications.
It is certain to implement a transparent and partici-
patory application in practice since people’s prop-
erty rights have also interfered with the UR projects.
Therefore, it is necessary to ensure that the same
steps are carried out in each project, depending on
the area’s specifications. For this purpose, the crite-
ria in the project area determination and the actors in
the process must be clearly stated.

In this study, Turkish National GIS standards
have been outlined. UML was used to create the con-
ceptual scheme for geospatial data management, and
the properties of the data themes were designed with
UML in an object-oriented relational structure [13].
For this reason, within the scope of interoperability,
process and data diagrams are created with UML.
Therefore, the model proposed in this study will be
able to function under national standards.

FEB
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FIGURE 3
LADM Party Package (Adapted from [18])

class Basic Package /
«FeatureType»
TK_SpatialUnit
+ area: Integer [0..1]
+ id: Number [0..1] +s5U +baunit «featureType»
+ Iabel:CharacterStrlqg 0.* suBaunit 0.* LA_BAUnit
+ name: CharacterString
+ referencePoint: GM_Poirt [0..1]
+ temld: Number [0..1]
+ volume: Integer [0..1]
+su 1.*1 \1:."
suBuilding
suParcel
+bui *
UR_BuildingRegulations
+parcel|* i
«FeatureType»
«FeatureType» UR_Building
TK_Parcel +parcel +bui X
+ area: Integer
+ addressld: ExtAddress K « |+ buildingPermit: Boolean = exist, don't st
+ parcelType: TK_ParcelType + dateOfConstruction: DateTime [0..1]
+ useType: CharacterString + houseName: CharacterString
+ houseNumber: Integer
+ referencePoint: GM_Point

FIGURE 4
TK_Spatial Unit and Associations (Adapted from [20])

Legislative Analyze. The legislative analysis
was conducted to present the work steps for the de-
termination of UR areas. The legislation was exam-
ined to highlight every step where spatial data was
used and produced in the regeneration process. This
content may be a map/plan production or a reporting,
service, duty, and need. Since UR projects are one of
the most used city planning tools in our country, it is
important to present the process conceptually to

eliminate practice differences. The actors in UR pro-
jects were also determined. The authorizations and
responsibilities were also introduced, and the pro-
cess became transparent and participatory for all
stakeholders. While the Regulation furnishes the
Ministry with authority, the Municipality, TOKI, and
real or private legal entities within the area can also
make a proposition for UR in that area.

8285
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As a result of the detailed examination of the
Regulation of Law No. 6306, UR project area deter-
mination steps and actors were defined and visual-
ized with a UML Sequence diagram (Figure 2). As a
result of the legislative analysis, it was observed that
who/what did the work, the order in which the work
was done and whether the work step was synchro-
nous or asynchronous. When we consider these rea-
sons, the UML Sequence diagram was found appro-
priate to be used.

Data Requirement Analyze. The next step af-
ter determining the UR Project steps is to define ur-
ban data flow. The corresponding articles in the UR
regulation were examined in terms of spatial data us-
age and production. A large number of spatial data
are used in UR projects that concern large areas and
many rightful owners. Producing these data under
national data standards will allow the process to con-
tinue faster for decision-makers and project execu-
tives. Since one of UR projects’ primary goals is dis-
aster risk reduction, accurate selection of priority re-
generation areas is critical in terms of loss of life and
property.

According to Article 5 of the UR Regulation,
UR project areas’ determination can be done due to
different reasons. Technical requirements and proce-
dures for each situation are defined in the Regula-
tion. There exist a data/documents list essential for
each case and additional data/document to the UR
proposal file according to the different scenarios.
Four justifications of the UR area decision and addi-
tional data/document were illustrated in Table 2.

Modeling. A proposal to the national GI model
has been formed of data and their contents required
in the UR project area determination. An object-ori-
ented geographical data model was designed inde-
pendently from software and hardware [14].

While designing a framework and researching
modeling, INSPIRE Data Specifications, National
GIS (TRGIS), and ISO 19152:2012 Land Admin-
istration Domain Model (LADM) have been re-
viewed. For any sections of the data model, these
data standards were consolidated as fitted, and some-
times they were customized. For the other sections
of the data model, a fit for purpose design has been
made. The UR data model classes were prefixed by
UR to differentiate them from other classes in the
complete model.

UML class diagrams were drawn for the classes
and attributes proposed to be interoperated with na-
tional standards. UML class diagram shows a sys-
tem’s classes and their attributes and the relations be-
tween the system’s objects. The data and attributes
that were not previously defined in the documenta-
tion of standards but that will be used or produced
during the determination of UR areas were specified
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INSPIRE Data Specifications. INSPIRE
would offer access to spatial data via network ser-
vices, and the data that would be made available fol-
low the structure of a harmonized data specification
to achieve interoperability. INSPIRE has thematic
domains (34 in total) grouped in 3 annexes because
of different priorities, different timelines, and dead-
lines to implement data components of the INSPIRE
directive [15]. Some of the thematic domains were
Buildings, Land Use, Geology, Ortho-Imagery, Util-
ity, and Governmental Services, etc., which have
been reviewed while modeling phase.

LADM. ISO 19152:2012 Land Administration
Domain Model (LADM) is an abstract model that fo-
cuses on land administration’s legal and geograph-
ical aspects. In particular, it aims to standardize ca-
dastral systems, while the domain of land admin-
istration is expected to other land-related public reg-
istries (e.g., address, land use and land cover, prop-
erty taxation, and valuation databases) [16].

The core LADM is based on four basic classes:
Class LA Party, Class LA RRR, Class
LA BAUnit, Class LA SpatialUnit. LA Party and
LA BAUnit classes were fitted the UR data model
(Figure 3). They were used in their current state.
TK_SpatialUnit was compatible with LA_SpatialU-
nit, and it was suitable for the UR data model, so it
was included in the model. Spatial Unit described
existing cadastral/available features while Basic Ad-
ministrative Unit (BAUnit) described land registry
records. Technically and spatially recorded spatial
units, registration of these spatial units or their com-
binations’ and related parties with basic administra-
tive units and their relations would enable users/de-
signers to analyze housing structure and state-owned
properties in the area.

The Party Package includes the LA Party
class, which represents natural and legal people, and
the LA GroupParty class representing the groups
consisting of a number of parties both of which play
a role in land administration [17]. LADM Party
package would allow users/designers to analyze par-
ties on the UR Project Area, their types(private/pub-
lic), and their shares.

TRGIS. TRGIS follows the ISO/TC211 Geo-
graphic Information/Geomatics Committee and
Open Geospatial Consortium (OGC) standards for
the interoperability of the geographic data sets and
services. Data specifications and exchange standards
have been developed for data themes to meet na-
tional data requirements and to accommodate geo-
graphic data on the TRGIS portal infrastructure [13].
TRGIS.TK (Land Registry and Cadastre), TRGIS.BI
(Building), TRGIS.Geology and some other themes
of the TRGIS were reviewed in terms of UR project
data requirements.

TK SpatialUnit and TK Parcel (Figure 4)
were adopted from the Land Registry and Cadastre
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Theme (TRGIS.TK). The Land Registry and Cadas-
tre Theme spatially implies the term ‘cadastre par-
cel’, which is the smallest homogenous unit of land
for which property rights and correspondingly im-
movable properties are defined [19]. For UR project
areas, parcels and buildings have been the basic units
to analyze risk and decide the project area.

Most contents of TRGIS.BI were also adopted
to the UR data model, but those were not adequate to
meet all requirements. UR_Building feature was also
designed to make any related analyses such as, hous-
ing structure and risky buildings on the area, places
where public order and security were disturbed,
buildings on the area contrary to the zoning legisla-
tion, etc. TRGIS. Geology theme, compatible with
INSPIRE Geology data specifications, was also re-
viewed and referred.

RESULTS

As seen in the data requirement and legislative
analysis sections, the data needed for UR project
area determination wasn’t sufficient. Essential data
and data required for each condition have been spec-
ified, and the geographical data model for UR pro-
jects has been designed compatible with existing
data standards. While creating the model, the UR
project area (<<FeatureType>>UR ProjectArea)
and other related data and associations were revealed
by UML.

Primarily the Essential Package (Table 3) in-
cluding project area (<<FeatureType>> UR_Projec-
tArea) and its boundary (<<Feature-
Type>>UR_ Boundary) and coordinations (<<Fea-
tureType>>UR_Point), has been developed, corre-
sponding to the related article of the legislation ‘a
coordinated restriction map that shows the size of the
area’. To plot the location of the area on a satellite
image or orthophoto, ortho imagery class (<<Fea-
tureType>>UR_Ortholmagery) and place “the areas
exposed to disaster according to Law 15.05.1959
dated and No.7269 Disaster Law” restricted areas
(<<FeatureType>>UR_RestrictedAreas) have been
produced. Also, spatial plans of the area must be in-
cluded in the proposal file, so spatial plan (<<Fea-
tureType>>UR_SpatialPlan) has been included in
the  model. Building class  (<<Feature-
Type>>UR Building) has been developed that it
would be possible to analyze and report conditions
of buildings.

After the Essential Package has been devel-
oped, Ground Package (Table 4) has been examined.
According to the legislation, a geotechnical study
must be performed if the area is determined as a pro-
ject area due to ground conditions. Geological Fea-
ture (<<FeatureClass>>UR_GeologicalFeature)

has been developed in addition to the Essential
Package. In the class data and attributes obtained
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from geotechnical surveys, such as fault and active
fault features (<<FeatureType>>UR Fault), the ge-
ological formation of the soil (<<Feature-
Type>>UR_GeologicalFormation) and ground wa-
ter level (<<FeatureType>>UR_GroundWater) and
lithological information of the ground (<<Feature-
Type>>UR_Geotechnic) have been modeled. Bore-
hole purpose values and Lithology values
(<<CodeList>> in pink) were adopted from
TRGIS.Geology data specifications [21].

TABLE 3

UR Data Model Essential Package
EssentialPackage
Feature
UR_ProjectArea
TK SpatialUnit
TK Parcel
UR_Tag
UR_Building
UR_Boundary
UR_Point
UR_RestrictedAreas
UR_Ortholmagery
UR SpatialPlan

Enumeration

UR _InsInChargeType
TK ParcelType
UR_RestrictedAreaType
UR_OrtholmageryType
UR PlanType

TABLE 4
UR Data Model Ground Package
GroundPackage
Feature Enumeration

UR_ProjectArea
UR_GeologicalFeature
UR_BoreHole
UR_Geotechnic
UR_Groundwater

UR _Fault
UR_ActiveFault

UR GeologicalFormation

GE_BoreholePurposeValue
GE_LithologyValue
UR_LocalSiteClass
UR_SettlementSuitability Type
UR_SoilGroupType

In Building Package (Table 5), additional data
due to conditions of buildings were revealed. The
legislation referred to the Annex A of Principles for
Determining Risky Structures, which describes the
evaluation procedures of reinforced concrete build-
ings (<<FeatureType>>UR_ReinforcedConcrete)
and masonry buildings (<<FeatureType>>UR Ma-
sonry). With its features and attributes, the Building
Package has been conveniently designed to answer
all principles.

TABLE 5

UR Data Model Building Package
BuildingPackage
Feature
UR_ProjectArea
TK ParcelType
UR Building
UR_ReinforcedConcrete
UR Masonry

«
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class Governmental Utility /
«FeatureType» «DataType»
Essentials::UR_ProjectArea UR_GovernmentalUtility
+ insinCharge: UR_InsIinChargeType + breakdown: boolean
+ officialGazetteDate: Datelime [0..1]| | + utilityType: UR_GovUtilityType
+ officialGazetteNo: Integer
+ utility: UR_GovernmentalUtili )
AEllis A «CodelList»
+project | 0.* UR_GovUtilityType
sactPl + electricity
rojectPlan )
proj + oilGas
+plan|0..* + publicUtilities
— - + sewer
UR_BuildingRegulations| | ,  talecommunication
«FeatureType» +  water
Essentials::UR_SpatialPlan
+ dateOfforce: DateTime
+ officialTitle: CharacterString
+ planType: UR_PlanTypeName
+ responsibleAuthority: CharacterSrirg
+ scaleDenominator: Integer
+ spatialPlan: boolean = eist, don't exist
FIGURE 5
UR Model Governmental Utility Package
class llegal Condition of Buildings
sFeatureTypes FestwreType
R » sFeatu *
Essentiols:-UR_Projectares Essentlals=TK Parcel
Hared eaparcel *PArcel
¢ inginCharge: UR_InsinChargeType Sdressid: EXAGd
+ officialGazetteDate: Dt efime [0..1){0..1 Lo ";K —
+ offcialGazetteNo: integer p'_‘ w;‘ -:. = e
+ utility: UR_GovernmentalUtility e e b B
sproject 0.* sparced b Wiy
projectPlan
+plan|0..* +bui | *
UR_Suidingfegulotions UR_SuidingRegulotions
«FeatureTypes sFeatureTypes
Essentlals=UR _Spatialéfan Essentlals=:UR_Bullding
+ dateOfForce: DateTime 4 area: integer
+ officaiTitle: CharacterString +  buldnglicense: Boolean = extst, don't o
+ planType: UR_PlanTypeName + dateOfConstruction: DateTime [0..1]
+ responsibleAuthority: Charact o ieg + houseName: CharacterString
¢ sCaleDenominator: Integer +  houseNumber: Integer
+ spatialFian: boclean = s, don't et + referencePoint: GM_Point
2UR_BuildingRegulations 22UR_BuildingReguiotions
+  buldingStyle: UR_BulldingStyle +  buildingStyle: UR_BuldingStyle
+ buildingUseType: UR_BuildrgUseType + buildingUseType: UR_BuildingUseType
+ ficorAreaRatio: Decimal + floorAreaRatio: Decmal
+ frontYardSetback: Integer + frontYardSetbaci integer
+  havac Decmal +  hMax: Decimal
+ numberOffloors: integer + numberOffloors: Integer
+  sideYardSetback: integer +  adeYardSetback: Integer
¢ totdlareaRatio: Decimal +  lotalareaRatio: Decimal
FIGURE 6

UR Model Illegal Condition of Buildings Package
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Governmental Utility Package (Figure 5) has
been designed to summarize damage in the built en-
vironment and insufficient planning. Spatial plan
feature (<<FeatureType>>UR SpatialPlan) has
been revealed to analyze the sufficiency of planning
infrastructure of the area and governmental utility as
an attribute of the project area to examine the utility
services provided by governments and their break-
downs and interruptions.

Illegal Conditions of Buildings Package (Fig-
ure 6) has been developed to determine the number
of illegal buildings in the area which have been built
contrary to the zoning legislation. A class (<<Fea-
tureType>>UR_BuildingRegulation>>) has been
proposed to compare building regulations allowed
by implementation plans with the existing buildings’
conditions. Building class (<<Feature-
Type>>UR Building>>) and Spatial plan class
(<<FeatureType>>UR_SpatialPlan>>) have inher-
ited the building regulation’s attributes. If at least
65% of the total number of buildings have been built
contrary to the zoning legislation, then the project
area can be determined. Besides, buildings con-
structed without a building license can be detected.

CONCLUSIONS

This study describes a geographical data model
for the determination of UR project areas. This
model is designed to facilitate decision-making and
expedite the process concerning national and inter-
national data standards. UML diagrams have been
used for modeling to ensure interoperability. This
model could be integrated directly with current in-
formation management systems and geodatabases.
This geographical data model also allows decision-
makers and administrators to implement sustainable
projects and transparent management of cities.

With the model created in this study, a model-
based approach has been used under national and in-
ternational standards for geographical data interop-
erability. Many challenges are overcome for the
functioning of UR projects as data models enable us-
ers to manage data more quickly and efficiently.
Since the model is designed with UML application
schemes, it will provide advantages such as integrat-
ing current information systems and eliminating du-
plicated information. Hazard vulnerability can also
be achieved rapidly with quickly prepared and tech-
nically complete and accurate urban data.
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