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Abstract  
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data which is necessary for HAZTURK (Hazards Turkey) earthquake loss assessment software. Data 
are classified by relevant object areas and object types. For this purpose, TABIS Object Catalog, 
which has completed before, is used as a reference frame. F ive object areas and 29 object types are 
formed in this study. Names, descriptions, planimetric object types, data types and cardinalities of 
object types are determined and attributes are added to each object type. Abbreviations, codes, names, 
cardinalities and data types are determined. Object types are designed in shape, raster, CSV and XML 
file formats; attributes are designed in integer, string and double data formats. F irstly, HAZTURK 
Data Catalog that obtains all of the standardizations which are mentioned above was created. Then, 
HAZTURK Repository was created by designing shape files and raster files in conformity of 
standardizations. Thus, classification and standardization processes were completed for HAZTURK 
software, which was designed to handle the loss estimation system for Turkey with standardized data 
format managed by a master unit, as in other countries. WGS 84 geographic coordinate system, which 
coordinates of any object on Earth, can be used directly without any zonal information was selected as 
the reference coordinate system in the study for the design of the repository. This study will be an 
effective tool for the users, when HAZTURK begins to be used around the country in the near future.   
  
IN T R O DU C T I O N 

The Design of  HAZTURK Data Catalog and Repository study was carried out in order to collect and 
classify datasets which are integrated and used in HAZTURK (Hazards Turkey) earthquake loss 
assessment software. In this context, Turkey Disaster Information System (TABIS) Data Catalog is 
used as reference which was completed earlier. Standards of data which will be collected and 
classified in order to use in earthquake loss estimation studies are determined. Turkey has a huge 
earthquake risk because of its geographic location. !"#$%&'( $)*( +,-#%( %$./012$3%4, which were 
occurred in 1999 with on the moment magnitude of 7.2 and 7.4  respectively, have shown that our 
country needs to be analysed at before, during and after earthquake disaster stages and these analyses 
should be performed under a single roof of an integrated system. Such systems have been in use 
abroad since 1990 and provide benefits for earthquake disaster. Hazards United States (HAZUS) and 
Mid-America Earthquake Visualization (MAEVIZ) systems, which were developed by various 
earthquake research institutes and supported by Federal Emergency Management Agency (FEMA) 
throughout the United States of America, can be given as examples. These systems were initiated to 
estimate earthquake damage based on various earthquake scenarios. Then different disaster types  are 
also included to the system in scope. Use of those systems is fairly become widespread through their 
benefits that are supplied in preparedness, damage reduction, intervention and rehabilitation stages of 
disaster management. Standardization and design studies of datasets, that are predicted to be used in 
these systems, must be completed in order to handle the loss estimation system for Turkey with 
standardized data format managed by a master unit, as in other countries. For this aim standardization 
and design work of datasets that is predicted to be used in HAZTURK system was completed. These 
designed data standards were turned into a data catalog. Thus, the studies performed with HAZTURK 
will comply with data standards. Detailed explanations and examples of object types and their 
attributes are prepared according to this catalog. Repository that is used in the system was created with 
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the help of prepared guide. This sample repository is complies with designed data catalog and its 
reference TABIS data catalog. 
 
T A BIS O BJE C T C A T A L O G 

 562.3%7( +'4$4/%.( 8)9".:$/'")( ;74/%:( <6=>8;?( @%9%.%)#%( A"*%&( B.%dicts two basic model 
components in vector 4/.2#/2.%CD(60%4%($.%E( 

 Digital Space Model (DSM) 

 Digital Disaster Model (DDM) 

Both digital models create space by individually allocating elements on an object oriented 
fundamental  that means atomizing space in database. Atomized data related to both digital models are 
produced in the form of object catalog. Hereafter, this catalog will be referred as Turkey Disaster 
Information System Object Catalog (TABIS-OC). 

TABIS-OC consists of two basic components that are prepared in parallel to approaches of DSM and 
DDM.  

 TABIS-Basic Topographic Spatial Object Area Catalog (TABIS-TOC) 

 TABIS-Disaster Management Object Area Catalog (TABIS-DOC) (Sahin et al, 2002). 
 
H A Z T UR K D A T A R E Q UIR E M E N T 

A great deal of various data is required for use of HAZTURK software. These data must be classified 
so as to be used within the software in a healthy and proper manner. The data that is acquired in 
accordance with operation methodology and data format of HAZTURK software are classified and 
processed. Data classification concept describes the data set construction in relation with format, 
extension and type  that can be used by program. As a result of data classification, data are classified 
as Disaster, Building, Geology, Topography, Boundary, Fault line, Attenuation and Mapping  As a 
result of classification, data formats of data sets are outlined in Table 1. Data set matching is a 
classification procedure for building fragility curves and processes of this data set will be included in 
next phase of project.  
 

Table 1. Data classification system (Karaman, 2008) 
 

Data set Data Format F ile Extension Data Type 
Disaster ASCII Raster *.asc, *.txt ASCII 

Building ArcGIS Shape file *.shp Point 

Geology ArcGIS Shape file *.shp Polygon 

Topography ASCII Raster *.asc, *.txt ASCII 

Boundary ArcGIS Shape file *.shp Polygon 

Attenuation Table *.csv Table 

Other ArcGIS Shape file *.shp Polyline, Point, Polygon 

Matching XML *.xml XML 

  

Data classification provides opportunity for obtaining a developed program that will be able to 
recognize the data and analyze in shorter time. Classification enables the data used and its outputs to 
be in a certain format and data compatibility in every environment where this software used. The other 
purpose of data classification is to maintain harmonized operation of data and data set used in software 
and analysis with each other and also the software. The generation of correct results by process of 
data, in terms of reference system or data format, is directly related with data classification. If data 
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classification is not developed correctly, performed damage analysis will have the possibility  of 
generating  results with low accuracy as well as analysis system may not work. Considering this 
possibility, the performance of these classified data is controlled upon evaluation. This performance 
assessment is performed in accordance with whether acceptance of data by analysis or not, whether 
run of analysis by data or not and whether generation of logical results based on data at the end of 
analysis or not. Under the scope of project, data are classified so as to provide the most appropriate 
performance with respect to its format, data types, and coordinate systems and processes. Data 
processing is performed with the purpose of data compliance that will be included in data classes and 
data sets engendered dependent on data classification carried out to defined standards and to cover 
defined operation region. Under this scope, the reference system, type and format of data acquired is 
reached to defined standards. Sample attribute models that are developed for data set are given in the 
Table 1. It is a prerequisite that the compliance of data set that will be composed in order to be used in 
program this models for generation of results from analyzes to be conducted. One of the most time 
consuming step of data processing is the preparation of disaster data set. Disaster data set is 
constituted with the acquisition of peak ground acceleration values of Istanbul with the attenuation 
model prepared in ArcGIS software and by use of existing attenuation relations (Sahin et al, 2007). 
 
N E E D F O R H A Z T UR K D A T A C A T A L O G 

Earthquake damage estimation software HAZTURK uses several types of data with different features 
during operation. A data catalog that clearly contains the data standards and data associations is 
needed to classify, collect, create and store data. This catalog has an important role in designing data 
collecting forms when unavailable data is needed to use. Standards of object attributes are in a certain 
order. This condition will provide a great convenience in creating the repository. Thus, HAZTURK 
needs a data catalog in all applications such as data collecting, data entry and data storing in a secure 
and reliable way. On this point of study, standardization and design work of datasets that are predicted 
to be used in HAZTURK was completed. Thus, data standards used in studies carried out with 
HAZTURK were incorporated in a catalog. 
 
F O R M A T I O N O F H A Z T UR K D A T A C A T A L O G U E 

For storage and using of data necessitated by HAZTURK software, firstly data fields and object type 
must be defined in a hierarchal structure. In this direction, mentioned data is divided under five object 
fields such as data related with buildings, geological data, topographical data, data related to 
vulnerability and data related to economy. The data type, definition, planimetric object type and 
cardinality of every object type are determined and attributions are added to object type in terms of its 
feature (Figure 1).  
HAZTURK Data Catalogue Version 1 
A. Data Related with Buildings   Object Group: 
Code: Name   
A.1 Data Related with Buildings     
Object Type:   
Code Name: 
A.1. Data Related with Buildings 
 
Description: Descriptive data related with buildings contained in study zone. Geographical name will 
be named with the name of official region which data in format of shape file belongs to.     
 
Planimetric object type: Point  
 
Name:  
Data Type: Shape File Cardinality: 1:1 
NAME: Geographical Name (Official Name) 
 

F igure 1. Sample Object Type Features (Yildiz, 2008) 
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Data related with structure are divided under six object types such as data related with buildings, data 
related with bridges and viaducts, data related with road networks, data related with embedded 
pipelines, data related with water depots and data related with power stations and transformers.  

Geological data are divided under seven object types such as geology and engineering geology map, 
ground water depth map, fault line map (tectonic map), liquefaction susceptibility map, ground class 
map according to Turkey earthquake regulation, ground classification map according to NEHRP and 
map of Vs (0-30m.) shear wave velocity.  

Topographical data is divided under three object type such as slope map, digital elevation model and 
administrative boundary map.  

Data related with fragility is divided under six data type such as building fragility curves, fragility 
curve for transportation structures, fragility curve for embedded pipelines, building fragility curve 
mapping data, fragility curves for transportation structures and fragility curves for embedded pipelines 
mapping data.  

Monetary data are divided under seven object types such as building reinforcement cost data, building 
repair cost data, bridge reinforcement cost data, and bridge repair cost data, building value data, 
building content value data and real estate tax data (Figure 2 and Figure 3).  
 
HAZTURK Data Catalogue Version 1 
Object Field: Classification of Object Fields 
A. Data related with Building 
Description: Covers the structures such as building, bridge, road, service networks located in the 

study zone that can be damaged after earthquake. The objects to be included in 
catalogue are selected from entities in the HAZTURK software that can be utilized in 
earthquake damage analysis.    

Code: Name: Page Number 
A.1  Data Related with Building  3 
A.2 Data Related with Bridge and Viaducts  6 
A.3 Data Related with Road Networks 8 
A.4 Data Related with Embedded Pipe Lines 10 
A.5 Data Related with Water Depots  11 
A.6 Data Related with Power Stations and 

Transformers 
12 

   
B Geological Data 
Description: Covers the data such as ground class, ground geology etc. geological and 

seismological in generation of Earthquake Risk Maps. These data are used in analysis 
like liquefaction susceptibility and earthquake scenarios.      

Code: Name: Page Number 
B.1. Geology and Engineering Geology map 13 
B.2. Ground Water Depth Map 16 
B.3. Fault Line map(Tectonic Map) 17 
B.4. Liquefaction Susceptibility Map 18 
B.5. Ground Class Map according to Turkey 

Earthquake Regulation 
19 

B.6. Ground Classification Map according to NEHRP 23 
B.7. Vs (0-30m.) Shear Wave Velocity Map 24 
   
C.  Topographical Data  
Description: Covers the data types that define significantly the topographical character of region 

*2%(/"(/0%'.(B.%4%)#%("F%.(/0%(B074'#$&(%$./0(42.9$#%(592)*$:%)/$&D($)*(G'&&(H%(H$4'4(
for multi purpose geographical information systems and other data groups that are 
deemed as required related with these object with respect to HAZTURK software.    
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Code: Name: Page Number 
C.1. Slope Map 25 
C.2. Digital Elevation Model 26 
C.3. Administrative Boundary Map 27 

 
F igure 2. HAZTURK Object Types-1 (Yildiz, 2008) 

 
HAZTURK Data Catalogue Version 1 
Object Field: Classification of Object Fields 
D. Data related with vulnerability  
Description: Includes the parameters related with vulnerability functions of all structures that 

may be damaged due to earthquake. In this object field, vulnerability curves that 
are useful for estimation of rate of damage level of structures due to earthquake 
and matching values that determines this vulnerability curves is for which type of 
building are located.  

Code: Name:  Page Number: 
D.1. Building Vulnerability Curves 29 
D.2. Vulnerability Curve for Transportation Structures 34 
D.3. Vulnerability Curve for Embedded Pipe Lines 37 
D.4. Mapping Data of Building Vulnerability Curve 38 
D.5. Mapping Data of Vulnerability Curves for Transportation 

Structures  
42 

D.6. Mapping Data of Vulnerability Curves for Embedded Pipe Lines 44 
   
E.  Data Related with Economy  
Description: In this object filed, unit values of buildings that will be used in determination of 

economic losses that will occur after earthquake, reinforcement of structures, 
repair costs are located.  

E.1. Building Reinforcement Cost Data 45 
E.2. Building Repair Cost Data 47 
E.3. Bridge Reinforcement Cost Data 49 
E.4. Bridge Repair Cost Data 50 
E.5. Building Unit Value Data 51 
E.6. Building Content Value Data 52 
E.7. Real Estate Tax Data  53 
 

F igure 3. HAZTURK Object Types-2 (Yildiz, 2008) 

The abbreviation, name, cardinality, description and data type of attributes included in object type are 
defined. If attribute has values for each value, its code is determined. The name of every attribute is 
composed of text and its abbreviation is composed of three block letters. Because all data in the data 
catalogue must be used in HAZTURK software, its cardinality is determined as 1:1(each attribute can 
have only one value).  Data type of object types and attributes are determined as integer, string, 
double, shape file, CSV file or XML file (Figure 4). Shape file is a vector based GIS data. All vector 
GIS data included in HAZTURK is in this format. Shape file format is composed of three data types: 
Point, line and polygon. CSV file is a table data format. All table data included in HAZTURK is in 
this table format. In the first line, there are column names (field names), second line included data type 
related with column. Mapping files are in XML format.(Karaman et al., 2007). Mapping file matches a 
certain data with a certain vulnerability curve or data related with economy as per user criteria. For 
%I$:B&%J(*%9')'/'")4(42#0($4(59".($(G""*%)(H2'&*')K(G0'#0('4(0'K0%.(/0$)(L(9&"".4J(F2&)%.$H'&'/y curve 
"9(M"%('4(%:B&"7%*D($.%(2/'&'-%*C(<;$0')(%/($&CJ(LNNO?C 
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Abbreviation Code Name Cardinality Data Type 
YPT  Structure Type (Continuation) 1:1 String 
 RM 1 Reinforced Masonry Bearing 

Walls  
with Wood or Metal Deck  
Diaphragms 

  

 RM2 Reinforced Masonry Bearing 
Walls  
with Precast Concrete 
Diaphragms 

  

 URM Unreinforced Masonry 
Bearing Walls 

  

 MH Mobile House   
YAY  Construction Year (Building 

Age) 
1:1 String 

  The year of building will be written  
KAT  Number of Floors 1:1 Integer 
  Total number of floors will be written 
NK  Occupancy Class 1:1 String 
  Occupancy Class will be written 
KRT  Essential Facilities  1:1 String 
  Essential Facilities within building will be written 
BDE  Building Value 1:1 Double 
  The Market Price of Building will be written 
BID  Building Content Value 1:1 Double 
  All total value including but not limited to all machinery, 

computer, valuable item, will be written.  
BBK  Independent Unit Number 1:1  Integer 
  The number of independent unit in compliance with Property 

Law 
TAL  Area 1:1 Double 
  The base area of building will be written as m2 unit. 

 
F igure 4. Sample Attribute Features 

 
D ESI G N O F H A Z T UR K R EPOSI T O R Y 

For utilization of data necessitated by HAZTURK software, object types and attribute data must be in 
format and data type defined in catalogue. Accordingly, shape files are created in defined format for 
object types such as; data related with buildings, data related with bridges and viaducts, data related 
with road networks, data related with embedded pipelines, data related with water container and data 
related with power stations and transformers, geology and engineering geology map, ground water 
depth map, fault line map, liquefaction susceptibility map, ground classification map according to 
Turkey earthquake regulation, ground classification map according to NEHRP and map of Vs (0-
30m.) shear wave velocity and boundary map (Figure 5).  
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F igure 5. Shape Files of Object Types (Yildiz, 2008) 

During formation of these files, attributes of every object type are saved as defined data type within 
file (Figure 6). While creating the shape files, WGS 84 geographic coordinate system is used (Figure 
7). The reason behind using this coordinate system is that utilization of any object coordinates on the 
earth surface directly in the software without necessitating any zoning. In the created files, values of 
attributes are not contained, so files are ready for data entry. Processes are carried out through the 
ArcGIS software. 
 

 
 

F igure 6. Sample Attributes in the Shape File (Yildiz, 2008) 

HAZTURK software uses data in raster, CSV, XML as well as shape file format. Slope map, digital 
elevation model object types are in raster format. Fragility curves for buildings, fragility curves for 
transportation structures and fragility curves for embedded pipelines object types are in CSV format. 
Building fragility curve mapping data, fragility curves for transportation buildings mapping data, 
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fragility curves for embedded pipelines mapping data, building reinforcement cost data, building 
repair cost data, bridge reinforcement cost data, bridge repair cost data, building unit value data, 
building content value data and real estate tax value data objects types are in XML format.  
 

 
 

F igure 7. Sample Shape File Coordinate System Determination (Yildiz, 2008) 

According to planimetric object type of object types, shape files are composed as point, linear and 
areal (Figure 8). Attributes contained in object type are added shape file according to data type 
determined in catalogue.  
 

 
 

F igure 8. Sample Shape File Planimetric Object Type Determination (Yildiz, 2008) 
 
 

For slope map and digital elevation model object types, raster formatted data sets are formed as stated 
in data catalogue (Figure 9). 
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F igure 9. Sample Raster File Formation (Yildiz, 2008) 

While engendering raster files, WGS 84 geographical coordinate system is utilized (Figure 10).  

 

 
 

F igure 10. Sample Raster File Coordinate System Determination (Yildiz, 2008) 
 
 

Research paper Proceedings of TIEMS 2009 Annual Conference
 Istanbul, June, 9th – 11th

74



The band number of raster files are adjusted as three (RGB) and its pixel depth as eight bit. (Figure 
11).  
 

 
 

F igure 11. Sample Raster File Band Number and Pixel Depth Determination (Yildiz, 2008) 
 
C O N C L USI O N A ND SU G G EST I O NS 

With this study, the necessary standardization regarding collection, classification, storage and 
utilization of data, needed for HAZTURK earthquake damage estimation software, is obtained. With 
this regard, HAZTURK data catalogue is constituted and data pool design is constructed. Any kind of 
process to be conducted in relation with data can be performed easily in compliance with standards by 
use of this data catalogue. Due to designed data pool, the entry, storage and use of collected data can 
be maintained practically.  

This study is carried out for the data management that is proposed to be used in HAZTURK in the first 
place. With the help of HAZTURK software, damage estimation of many objects in the earth can be 
sustained. To do this, the features and attributes of object must be determined firstly. Software can be 
developed according to these determined attributes and features. Earthquake damage analysis, which 
has only been carried out in one pilot zone in Istanbul so far, should be applied in all regions of 
Istanbul and subsequently in across Turkey due to its vital importance in terms of Turkey.  
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