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ABSTRACT

Disasters are natural events that cause loss of property and life and it occurs substantially or
completely beyond control of humanity. In order to decrease casualties and huge economic
losses, it is vital to research natural disaster risk and make a comprehensive disaster risk
management. In disaster risk management for making analysis and maps, first and foremost
step is the collection of spatial data. Cadastre has an important role to provide data in the
planning rural and urban areas also in disaster risk management. Although cadastre is a base
data source for real property data (Parcels, Structures, Agriculture e.g.) to determine risk area
particularly, relationship between cadastre and disaster risk management is not fully ensured.
So, determined risk areas are not considered in the operations on subjects (registration,
purchase-sale, valuation e.g.) of real property. In this study, for using risk areas in cadastre
and data which are collected from cadastre works in disaster risk management, creating
spatial data model is intended. Within this framework, a new cadastre integrated risk
management model is created with Geographic Information System techniques for landslides
and applies on pilot area in Rize province to determine risks at real properties.
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OZET

Afetler, insanlarin kontrolii disinda gerceklesen mal ve can kaybimna neden olan dogal
olaylardir. Gerek can kayiplarinin azaltilmasi gerekse biiylik miktarda ekonomik kayiplarin
ontline gegilebilmesi i¢in dogal afetlerin arastirilarak kapsamli bir afet risk yonetimi yapmak
gerekmektedir. Afet risk yonetiminde analizlerin yapilarak haritalarin olusturulmasi i¢in ilk ve
oncelikli adim konumsal verilerin toplanmasidir. Kadastro, kirsal ve kentsel alanlarda yapilan
tim planlamalarda oldugu gibi afet risk yonetimi i¢inde ©Onemli bir veri kaynagi
konumundadir. Ozellikle tasinmazlara (Parseller, Binalar, vb.) yénelik risk degerlerinin
belirlenmesi i¢in temel veri kaynagi olmasina ragmen, kadastro ve afet risk yonetim
arasindaki iliski tam anlamiyla saglanamamistir. Boylece belirlenen risk alanlar1 da tasinmaza
konu olan islemlerde (alim-satim, degerleme vb.) dikkate alinmamaktadir. Bu ¢alismada risk
alanlarmin kadastro islemlerinde, kadastro calismalarinda elde edilen verilerin de afet
yonetiminde kullanilmasini saglayan konumsal veri modeli gelistirilmistir. Bu ¢ergcevede bir
dogal afet tiiri olan heyelanlar i¢in Cografi Bilgi Sistemleri tabanli kadastro ile biitlinlesik
afet risk yonetim modeli gelistirilmistir ve bu model Rize ilinde se¢ilmis bir pilot bolgede
taginmazlara ait risklerin hesaplanmasi i¢in uygulanmistir.
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INTRODUCTION

Natural disasters and crises cause fatalities and considerable economic losses worldwide
every year. Floods, landslide, forest fires, earthquakes, tsunamis and droughts have a
significant impact on society, the environment, the economy and the well-being of the
population. In 2014, 245 million people were affected worldwide by natural disasters, with a
death toll of 7700 and overall losses (including insured and economic losses) totaled $110
billion according to a January 2015 presentation by Munich Re and the Insurance Information
Institute.

Predisaster studies must certainly be considered to prevent the disasters and to save properties
besides lives (Kadioglu, 2008). New policies are invented to decrease the damages around the
whole world and specifically in Turkey and two terms are remarked; “Risk Assessment and
Planning” that is predisaster damage reduction. Determining the hazards and planning in all
scales must be done by evaluating these risks and this is emphasized by researchers (Safeland,
2010). Within this framework, numerous countries like USA, and EU countries like France,
Italy, Switzerland and Sweden, Australia and India interiorized new policies and started to
apply them (AGS, 2007; Safeland, 2010). An integrated approach is carried out to natural
disaster maps like landslide inventory, susceptibility, hazard and risk maps, for the purpose of
decreasing damages and determining risk areas and integrate them to the planning.
Internalizing new disasters management policies; the need of avoiding relief principles and
inclining through preventing damages is a common debate after increasing in insured and
economic losses. However intended purpose was not achieved due to the complexity of the
regulation and problems about management and spatial data.

Geographical Information Systems (GIS) is effectively utilized producing data for mapping
and planning, evaluating geographic data format, analyzing and interpreting the data
(Corominas J et al., 2014). GIS is technologic systems compiling mapping based data from
different sources as satellite views plan etc. in electronic environment and releasing them to
the users as appropriate data bases (Longley et al., 2001). And beside some of the most
important benefits of the GIS is helping to make accurate decisions about geographic
circumstances (Yomralioglu, 2000). When viewed from this aspect, using GIS applications
are inevitable for extremely significant natural disasters and managing them.

Landslides are the most common and more damaging natural disasters after earthquakes and
storm. For this reason in this study, a risk management model is improved for landslides
integrated with cadastre. This study implemented in Rize province selected a pilot area to
determine risks at real properties.

DISASTER AND RISK ASSESSMENT

Risk is a function of the probability of a hazardous event and its results with natural hazard
defined as the probability of occurrence of a potentially damaging phenomenon within a
specified period of time, within a given area and a given magnitude, consequence meaning the
(potential) outcomes arising from the occurrence of a natural phenomenon (including the
vulnerability, the probability of temporal and spatial impact as well as the probability of
seasonal occurrence) and the elements at risk referring to people, houses, etc. The disaster
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contents set of concepts such as hazards, element at risk, vulnerability and risk information.
Amongst various definitions on the above concepts, most common definitions used are given
below: The meaning of core concept of disaster is "intersection of hazard and vulnerability"
which is sometime described as "element at risk" (Fig 1).

VULNERABILITY

Fig 1. Disaster Risk

Risk management defines that planning preventions and studies before determined hazards
and risks being disaster. In risk assessment studies; hazards and risks are determined, risk
scenarios are prepared, prevention and mitigation measures are selected, results are presented
as current maps and graphics, resources and opportunities that can be used are determined,
decision of the most suitable options and priorities about disaster prevention and response are
implemented (Ozkul and Karaman, 2007).

Cadastral Data For Risk Management

Due to the identification and collection of spatial data is the first and essential step in risk
assessment and also will be the input data for all spatial analysis, accurate and current spatial
data are required. The main data layers required for landslide susceptibility, hazard and risk
analysis can be subdivided into four groups: landslide inventory data, environmental factors,
triggering factors and elements at risk (Soeters and van Westen 1996; Van Westen et al.,
2008). Of these, the landslide inventory is the most important, as it gives insight in the
location of past landslide occurrences, as well as their failure mechanisms, causal factors,
frequency of occurrence, volumes and the damage that has been caused. Based on the
literature, the three common disaster risk assessment activities are susceptibility mapping,

hazard mapping and risk mapping that requires spatial data for analysis which is tabulated in
Table 1.

After definition scale of the study area that will make risk assessment, spatial data must be
collected or produced in specific standards according to scale of study. Data obtained from
different institution must be the same standards, scale and accuracy for the reliable spatial
analysis. For risk assessment identification of element at risk is crucial so cadastre data such
as structure and parcels should be used for net results.
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Table 1. Spatial data requirements for disaster risk assessment

Activities Data Requirement Literature
a Topographic Factors
g (Slope, Aspect, Elevation, Roads...)
2 . Natural Factors AGS (2007)
= Environmental
al = Factors (Soil map, Land use, Land cover...) |JTC-1 (2008)
czc § Geological Factors Abella, 2008
g é %‘0 (Lithology, faults, geomorphological
o 5 & units...) SafelLand, 2010
<
g = S Rain Fell et all, 2008
% g Triggering | Temperature Change Van Westen et all., 2008
~ § Factors Seismic Data Jaedicke et all., 2013
= Peak ground acceleration Corominas J et all. 2014
Structures Guzzetti, 2012
Parcels OFAT etall, 1997
Elements at
Risk Road Networks
Agriculture Areas
Natural Resources...

CADASTRE INTEGRATED RISK MANAGEMENT MODEL IN LANDSLIDES

Cadastral data used as a base in most of the planning works. In this context, using cadastral
data is unavoidable for the landslide risk assessment which is considered as a planning.
Information such as parcel, buildings which are collected as a result of cadastral surveys and
subject to registration needs to be used as elements at risk in disaster risk assessment. Also,
during the cadastral works, in addition to boundary information, other spatial information
such as topographic and land use of the area is collected. These data can be also used as
environmental factors for considering landslide risk assessment. Last of all, cadastral data is
not only an important data source for landslide risk management but also for all disaster risk
assessments.

An effective way to use the maps produced as a result of the risk assessment, these maps
should be used as a basis for all scales of planning. Thus, precautions will be taken on the
region in terms of disaster risk. Especially, with the placed annotations of parcels at high risk,
precautions will be taken from the master plans of the region. Also, in the operations like
valuation works, expropriation works and purchase-sale related to parcels at risk, those
concerned will have information about the parcel in terms of disasters. In this context, a
model has been developed considering the integration of cadastre and disaster risk
management (Fig 2).
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INVENTORY

Fig 2. Cadastre Integrated Risk Assessment Model

Study Area

Rize province one of the most prone areas for landslides in Turkey. Study area is selected for
landslide analysis Merkez, Giineysu, Cayeli, Hemsin and Pazar district because landslide

occurs mostly in these areas (Fig 3).
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Data Used

For the first step of producing landslide maps, inventory data had been collected and
landslide inventory map had been created. Inventory data had been collected from previous
study (TUBITAK, 2009), intuitions archive, orthophotos and fieldwork.

On pilot area environmental factors for produce landslide susceptibility map had been chosen
such as Elevation, Slope, Aspect, Lithology, Soil map, Proximity to the road, Proximity to the
river, and Land use. In this context data (Contour lines, Lithology, Road Network, River
Network and Land use) about that factors are collected from previous studies that made on the
same area (TUBITAK, 2009) and base maps.

On pilot area inventory data had been used for statistical analysis to produce landslide hazard
map. In addition that vulnerability analysis must be done for risk assessments. For this study,
cadastre parcels and structure that registered had been chosen for vulnerability analysis.

Landslide Risk Assessment

In this study analytic hierarchy process (AHP) technique which is mostly used on landslide
susceptibility in literature had been used. Weights of the factors are calculated with AHP and
landslide susceptibility map had been created (Reis and Bilgilioglu, 2014).

Guzzetti et al. (2005) define that for creating landslide hazard map spatial probability, event
probability and temporal probability must be all calculated. Landslide susceptibility maps
shows spatial probability of study area.

Event probability had been calculated by using Power- Law distribution which is generated by
Malamud et al. (2004). Probability of occurrence landslide bigger than 0.01 km” had been
determined 0.98. Temporal probability could not be obtained statistically, due to the lack of
sufficient temporal landslide data. Temporal probability had been determined for 5 year
periods by assuming that the temporal distribution of landslides are equal up to the present in
study area. The temporal probability had been determined 0.672 for 1/5 year period
(Bilgilioglu, 2014). As a result spatial probability, event probability and temporal probability
had been calculated and landslide hazard map had been produced.

Element at risk must be described for producing landslide risk assessments. In this study
cadastre data had been used as element at risk. Cadastre parcels and structure that registered
had been chosen for elements at risk and vulnerability map had been produced and landslide
risk map had been created with the probability of occurrence in next 5 year and bigger than
0.001 km” in study area (Fig 4a, b). 9941 structure and 1237 parcel had been evaluated and
classified in 6 classes (very low risk, low risk, moderate risk, high risk, very high risk and no
risk) by in terms of risk (Table 2).

944 |Page



http://wcadastre.org

Table 2. Landslide Risk at Elements

Structure Percent (%) | Amount | Parcel Percent (%) | Amount
Very Low Risk 5.22 519 Very Low Risk 11.08 137

Low Risk 25.03 2488 Low Risk 22.15 274
Moderate Risk 30.31 3013 Moderate Risk 27.00 334

High Risk 21.02 2089 High Risk 19.89 246

Very High Risk 4.32 429 Very High Risk 3.31 41

No Risk 14.11 1403 No Risk 16.57 205

Total 9941 Total 1237

In study area there is 9941 structures that registered in cadastre. The analysis result shows that
%S5.22 of the structure are at very low risk, %25.03 of structure are at low risk, %30.31 of
structure are at moderate risk, %21.02 of structure are at high risk, %4.42 of structure are at
very high risk and , %14.11 of structure are at no risk (Table 2, Fig 4a).

There is 1237 parcel that registered in cadastre. The analysis result shows that %11.08’1 of the
parcel are at very low risk, %22.15 of parcel are at low risk, %27.00 of parcel are at moderate
risk, %19.89 of parcel are at high risk, %3.31 of parcel have are at high risk and %16.57 of

the parcel are at no risk (Table 2, Fig 4b).

A Landslide Risk Map for Structure

I Very Low Risk
[ LowRisk

[ ] Moderate Risk

BLACK SEA

Legend

[ High Risk Structure|
[ very High Risk

No Risk

B Landslide Risk Map for Parcel

s

BLACK SEA

[ very Low Risk
[ LowRisk
[ Moderate Risk

Legend

[ vgnrise [ Parcel
[ Very High Risk
No Risk

945|Page

Fig 4. Landslide Risk Map (A: Structure, B: Parcel)



Proceedings of the World Cadastre Summit 2015, Istanbul

Following the risk assessment 2518 structure in total 9941 and 287 parcel in total 1237 was
detected that under high and more risk for landslide (Table 2). With the developed model it is
recommended that annotation about the risk must be added in land registry of parcels and
structure that detected. Thus, it will be the data input and consideration for purchase- sale,
expropriation, valuation and urban transformation projects and works. In addition that risk
areas will be used for large scale plans such as master plans.

CONCLUSION

Minimize loss of life and property is possible thereby taking measures to natural disaster.
Although nevertheless recovery activities will be occurring is important after the disaster, it is
difficult to avoid economic losses and social impact of its. Therefore, it is necessary to use
potential risks area which is determined before the disaster in planning as reference. There is
need for reliable and current data in order to do better disaster risk assessment.

Cadastre is one of the most powerful tools of land management including all areas without
making discrimination rural-urban. It has a function that contributes to each stage of planning
process with present contemporary content. Besides, conjunction with its scope of try to reach
multipurpose cadastre, cadastre primarily supplies data to physical planning in rural and urban
areas. In our country, contents of a multipurpose cadastre concept which aims to be a land
information system and important data source, particularly for disaster risk management has
not been exactly determined. In this context, spatial data thought to be collected for scope of
multi-purpose cadastre should be examined using in disaster management. In this study, it was
determined that necessity of using cadastre data by doing risk assessment of cadastre parcel
and building in disaster risk management, after determining potential landslide areas in Rize
is much risk of landslides. Also determined risks may be used in the process subject to real
estate evaluation.
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KADASTRAL FORMUN DEPREM ZARARLARINA ETKISI:
ADAPAZARI ORNEGI

Fikret Bayhan, Caglar Kotaoglu, Serhat Kaya

Serdivan Belediyesi, Adapazari, Turkey

OZET

Tiirkiye sehirlerinde, imar planlarindan 6nce var olan kadastral doku iizerinde, imar plani
yapilmaya baslandikca artan arazi ranti, imar plani formuna ve kentsel dokuya yon veren en
onemli etmen olmustur. Mevcutta olusan kadastral doku iizerinde gelisen sehirlerde imar
planlar1 yapilsa da ongoriilemeyen, kontrolsiiz biiyiimeler ger¢eklesmistir. 17 Agustos 1999
Dogu Marmara depreminde biiyiik 6l¢iide can ve mal kaybinin yasandigi bu sehirler de,
doganin test ettigi ve basarisizlikla sonuclanan act bir deneyim yasanmistir. Deprem
sonrasinda bir ¢ok alanda bilimsel aragtirma yapilsa da yasanan yikimin ve can kayiplarinin
nedeni olarak miilkiyet konusu ¢ok fazla irdelenmemistir. Bu caligmada ise gelisen kentlerde
olusan arazi rantlarinin yanlig arazi yonetiminin yonlendirdigi planlama sonucunda olusan
kadastral miilkiyet formunun, nasil bir zarara yol agabilecegi, Adapazart Ornegi ile
aciklanacaktir.

Anahtar kelimeler: Kadastro, Planlama ,CBS, Deprem
ABSTRACT

In the cities of Turkey, on the cadastral texture that existent before construction plan,
increasing land rent as making construction plan has been the most important factor directing
the urban texture and the form of construction plan. Although construction plans has been
done in developing cities on the existent cadastral texture, unpredictable and uncontrolled
growths happened. In these cities exposed the Eastern Marmara Earthquake, on August, 17th,
1999, largely by loss of life and property, had been had tragic experience that tested by nature
and resulted in failure. . Though there had been done scientific researches in many fields after
the earthquake, property subject had not been examined a lot as reason of destruction and loss
of lives. In this study, land rents formed in developing cities the form of cadastral property,
formed of the result planning directing wrong land management that may cause how a
damage, is going to be explain with the case of Adapazari.

17 AGUSTOS DEPREMi ONCESi ADAPAZARININ KENTSEL GELiSiMi VE
YAPILAN PLANLAMA CALISMALARI;

Adapazari’nin kentsel gelisimi 6zellikle 1954 yilinda il olmasindan sonra iginden gegen
Istanbul — Ankara karayolu ile biiyiimeye baslamis, 1980 lerde E-5 karayolunun sehrin
giineyine alinmasi ile birlikte, E-5 etrafinda sanayi bolgeleri olusmaya baslamigtir. 1992
tarithinde yapilan TEM Otoyolu ile birlikte Sanayi sehrin giineyinde E-5 ile TEM otoyolu
arasinda Toyota, Goodyear, Tank palet, Basak Traktor Fabrikas1 ve Otokar gibi Fabrikalar
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mevcutta bulunan Vagon Fabrikasi, Seker Fabrikasi gibi sanayi kuruluslarina katilmasi ile
Adapazari niifusu 1958 yilinda 297 bin den 1999 yilinda 750 bine ulagmustir.

Niifus artis1 kentsel alandaki konut stokunun hizli bir déniisiimii ile olmustur. Ozellikle 1980
yilina kadar ahsap, kagir yapr cinsinde miistakil olan konut tipleri 1980 sonrasi apartman
sekline doniiserek, sehir merkezinde niifus yogunlugu artmistir. Artan niifus ile sehir
merkezinde biiyiiyen hizmet ve ticaret sektoriiniin gelismesi ile arazi degerleri siirekli
arttirmistir.

Adapazar’nin ilk plan1 1957 yilinda yapilmais, plan kararlar1 olarak 2 kat 6ngdriilmiis, 9,5 mt
olan yollarda 3 kata da izin verilmistir. Zaman icerisinde 3194 sayili imar kanunu ile Plan
yapma ve onama yetkisinin Belediyelere verilmesinden sonra Adapazari’nin 1985 yilinda
imar plan1 yenilenmistir. Bu plana gore yol genisliginin yeterli oldugu alanlarda 4-5 katli bina
yapilmas1 hakki getirilmistir. Yerel yonetimin plan yapma yetkisi ile 1957 yilinda yapilan
imar planinda, sosyal donati alanlar1 yeni imar planinda herhangi bir artig olmadig1 gibi, kisi
basina diisen yesil alan miktar1 gibi fonksiyonlar da azalmalar olmustur. Imar planinda niifus
yogunlugu artmis, ancak sosyal donati alanlarinda azaltilarak, ulasim sisteminde degisiklik
yapilamamistir (Tablo 1).

ARTAN KENTSEL RANT SONUCU IMAR PLANLARINDA YAPILAN
DEGISIKLIKLERIN DERPEM ZARARLARINA ETKISI

17 Agustos 1999 depremine kadar, artan niifus ile arazi rantin yiiksek oldugu kent merkezi
olan Adapazari’nda 1985 yilindan 1999 yilina kadar plan tizerinde toplam 701 Adet plan
tadilat1 yapilarak mevcut imar planinda yesil alanlarin konuta acgilmasi, kat yiikseltilmesi,
yapilasma diizeninin ayrik nizamdan, bitisik nizama degistirme, konuttan ticarete doniistiirme
gibi fonksiyon degisiklikleri vb. gibi (Harita 1) yapilan plan tadilatlar1 ile aliivyon zeminde 1.
Derece deprem bolgesi olan Adapazar1 kent merkezinde niifus yogunlugu arttirilmistir. imar
Planlarinda yapilan bu degisiklikler, Adapazari’nda yasayan insanlar tizerindeki olas1 deprem
zararlar1 riskini arttirmistir.  Yapilan analizler sonucunda, imar planinda yapilan bu
degisiklikler ile arazi yonetiminin olumsuz etkileri 17 Agustos 1999 depreminde ortaya
cikmistir. (Tablo 1)

Tablo 1. Adapazarinda Yapilan Uygulama Imar Planlarinin karsilastirilmasi (Bayhan, 2010)

Adapazar1 Uygulama imar Plani | |
Tadilatlarla
Ik Plan Planin Degisim Yiizdesi
Plan 1985 Sondurumu (%)
(ha)
1957 1985 1999
0 ?) 3) 1-2 1-3 2-3
Planli Alan (ha) 1921 2200 2466 %13 %28 %11
Planlama Niifusu 250 000 600 000 1.000.000 %140 %300 %67
Yogunluk 130 300 405 %130 %211 %35
Konut 739 820 973 %11 %32 %19
Ticaret 43 85 104 %98 %142 %22
Sanayi 265 100 109 -62% -59% 9%
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Yesil+ Spor Alani 250 310 260 24% 4% -16%
Kisibasmna diisen yesil 10 5 2.6 48% | 4% | -50%
alan miltari (m”)
Kamu 13 93 103 615% 692% 11%
Egitim 27 46 54 70% 100% 17%
Kat Sayist 2-3 3-4-5 3-4-5
Yap1 Diizeni Ayrik Ayrnk Bitigik

1985 Planinda Yapilan Plan [

Tadilatlarinin Gosterimi

Legend

[ ] Plan Tadilan

Yapilan alanlar
1082 ha

-

@ Plan Tadilatlan

B Yikilan Binalar

= 1985 Plan Simr1
2500 ha

A :
Al

Harita 1. Adapazar1 merkezinde yapilan 701 adet plan tadilatinin mevcut imar plani sinir1

1985 PLANI VE 17 AGUSTOS 1999 DEPREMINE KADAR ARAZi YONETIM
KARARLARININ DEPREM ZARARLARINA ETKIiSi

Kat sayisinin arttirilmasi; Ozellikle kat adedinin, 2-3 kattan 4-5 kata ¢ikartilmasi ve mevcut
2 — 3 kath yapilarin iizerine tadilat ruhsati ile yapilan plan degisikligi ve plan tadilati
sonucunda ek kat yapilmasi 17 Agustos 1999 depreminde Adapazari’ndaki yapi stokunu,

icinde kapladigi alan
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depremin etkilerine kars1 zayif birakmistir. 1-2-3 katli binalarin yikilma orani fazla olsa bile
4-5 kath binalarda olenlerin ¢ok daha fazla olmasi imar planinda kat artiriminin nasil bir
zarara yol actig1 acik¢a ortaya koymaktadir (Sekil 1). Adapazari'nda deprem sonrasinda
yikilan binalarin ve can kayiplariin sayisini kat adetlerine gore karsilastirdigimizda bina kat
sayist ile can kaybi arasinda dogrudan iligki oldugu goriilmektedir.

Toplam; Yikilan Binalarda Yaganan Can Kayiplarinin Kat
Adetlerine Gore Dagilimi
1600
1400
1200
_ 1000
2 800
600
400
200
0
1 Kat 2 Kat 3 Kat 4 Kat 5 Kat
EToplam Bina Sayisi 875 1421 323 346 768
M Can Kaybi 30 283 96 174 1004

Sekil 1. Toplam Yikilan binalarda yasanan Can kayiplariin kat Adetlerine gore dagilimi
(Bayhan, 2010)

1 ve 2 kath yapilarda yasan can kaybi 3-4-5 kath yapilara gore daha az olmustur. 4-5 katl
binalarin yikilmas1 sonucu yasanan can kayb1 %74tiir. Bu baglamda 6zellikle Uygulama Imar
planlarindaki kat adedinin 4-5 kata yiikseltilmesi ile deprem riski artmig ve bu binalarda can
kayb1 fazla yasanmistir (Harita 2). Kat sayisinin artmasi ile miistakilden apartman diizenine
doniisen kentte betonarme yap1 yogunlugu artmis, yapilan incelemelerde betonarme yapilarda
olenlerin ahsap ve kagir yapilarda 6lenlerden ¢ok fazla oldugu tespit edilmistir. (Harita 3)
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Harita 2. 4 5 katli Binalarin Konut

Sayisina Gore Degisimi ve Can kayb1
iligkisi,

Harita 3. Depremde yikilan binalarin
Yap:1 Cinslerine gore dagilimi ,

Toplam Yikilan Binalarin Niteligine Gore

Depremde Yikilan Binalarin Niteligine Gore, Can

Kaybi
Dagilimi

43% Dagilimi

13%

57%

87%

M Mustakil

M Apartman

Sekil 2. Toplam Yikilan Binalarin
Niteligine Gore Dagilimi (Bayhan, 2010)

M Mistakil

M Apartman

Sekil 3. Yikilan Binalarin Niteligine
Gore, Can Kayb1 (Bayhan, 2010)

Depremde yikilan binalarin %57 lik kismu apartman dir. Bu orani can kaybi ile
karsilastirdigimizda, %87 lik bir oranla apartman kullanimli binalar daha fazla can kaybi
gormiistiir (Sekil 3). Apartman niteligi daha ¢ok 3-4-5 katli yapilardan olusan ¢oklu bagimsiz
birim sistemi oldugundan, yiiksek katli binalarda can kaybi yiiksek olmustur (Sekil 3).

Mahallere gore yapi cinsi dagilimi ve can
kaybi orani

46%

54%

M Ahsap_Kargir M Betonarme

Toplam; Yikilan Binalarin Yapi Cinsine
Gore Can Kaybi Orani

24%

76%

M Ahgap_Kargir MBetonarme

Sekil 4. Toplam Yikilan Binalarin
Niteligine Gore Dagilimi

Sekil 5. Depremde Yikilan Binalarin
Niteligine Gore, Can Kaybi
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Diger taraftan fonksiyon degisiklikleri ile yesil alanlarin kaldirilmasi, konuttan ticarete
doniistliriilmesi gibi plan degisikliklerinde arazi rantinin insan hayatina nasil etki ettigi
gorlilmiistiir (Sekil 8). Yapilan analizler sonucunda arazi rantinin yiiksek oldugu ticaret
bolgelerinde bitisik yapr diizeni, 4 — 5 kath yapilarda deprem sonucu yikilan binalarda
olenlerin daha fazla oldugu goriilmiistir.

1957 planinda daha ¢ok, konutlardan ayri carsi sisteminde ticaret alanlar1 planlanmigken,
1985 planinda 6zellikle ana caddeler iizerinde konut alti ticaret kararlar1 alinmistir. Ana
caddeler iizerinde 4-5 katli yapilar Ongoriilirken, ana kent merkezinde semerciler,
cumhuriyet, papucgullar, Yenigiin, tigcilar, mahallelerinde yer alan cark caddesi, Atatiirk
bulvari, Sakarya caddesi, Adnan menderes caddesi, Yenicami bulvar1 gibi 6énemli akslarda
ticari fonksiyonlar yogunlagmistir (Harita 4) .

Uygulama imar Planlarinda Kisi Basina Diilen Yesil Alan

mmm Green Area Per Person e=pr==Number of the Floors
(m2)

10

1957... 1985... 1999...

Sekil 6. 1957 — 1985 Planm1 ile plan tadilatlart ile son seklini alan imar planindaki kisi basi
yesil alan miktarinin kat adedinin arti1 ile karsilagtirilmasi, (Bayhan, 2010)

Depremde Yikilan Binalarin Depremde Yikilan Binalarda ‘Bulunan_ I‘(or‘uft Ticaret
Konut - Ticaret dagiiminin Can Kaybi ile iligkisi Oraninin Can Kaybi lle Olan lliskisi
0,
4000 37%
3500 _\
3000
— 2500
& 2000
n 1500
1000
500
0
Konut Ticaret Toplam 63%
. ()
B Tim Mabhalleler 2661 1072 3733
Yikilan
M Can Kaybi 586 1001 1587 M Konut Olan Binalar M Ticaret Olan Binalar

Sekil 7. Toplam Yikilan Binalarin Niteligine Sekil 8. Depremde Yikilan Binalarin Niteligine
Gore Dagilimi (Bayhan, 2010) Gore, Can Kayb1 (Bayhan, 2010)

Depremin en fazla zarar verdigi bolgeler bu ana caddelerde olmustur. Zemin katta ticaretin
oldugu binalarda genelde, zemin kat yiiksekliginin 5.75 m olarak verilmistir (Harita 4).
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Zemin faktorii gozetmeden alinan bu plan karar1 yikim ve can kaybr arttirdig1r gorilmistiir
(Sekil 7-8). Ayrica Adapazari’nda arazi degerlerinin yiiksek oldugu merkez mahallelerde can
kaybinin daha fazla oldugu tespit edilmistir (Harita 5).

17 AGUSTOS DEREMIi ONCESi ADAPAZARI MERKEZINDE ARAZi YONETIM
SURECI

17 Agustos depreminin Adapazari kentinde yasayanlara zarari binalarin yikilmasi ile
olmustur. Kanun ve yonetmelikler 15183inda yapilan imar planlar1 sonucunda ruhsatli olarak
yapilan yapilarla, imar planina uygun olmadan imar affi kanunlari ile legallesen kacak
yapilagsmalar sonucunda olusan yap1 stoklari da depremde ya yikilmis yada hasara ugramistir.
Bu sonu¢ bize kanunlara uygun olarak yapilan yapilarin 6zellikle 4-5 kath yapilarin
yikilmasindaki nedenlerin kanunlari, yonetmelikleri olusturan yonetim sistemindeki
eksikliklerin oldugunu gostermektedir. Buna gore 17 Agustos depremi gostermistir ki ruhsath
bir yapr ile ruhsatsiz yapi arasinda bilimsel farklilik olmasina ragmen hicbir fark olmadigi
goziikmektedir. (Sekil 9)

Legen
0000

8888

gagazBagagaasasss

88

===
-
-
-
-
-
-
-
-
-
=
—
=
=
-
-
=
-
-
-
-
-
-
-
-
-

0500
1000
1000
1002
1.100
1.140
1.166
1241
1390
1342
1382
1450
1403
1580
2000
2087
2072
2350
2400
2518
3.100
3200
3280
4000
0870

Harita 4. Yikilan binalarin zemin katlanindaki ~ Harita 5. Yikilan binalarin arazi degeri,
ticari faaliyetin dagilimi yikim- can kayb iligkisi
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17 Agustos Depemi Oncesi Arazi Yonetim Sistemi

Kanun + Yonetmelikler
W/ W W
imar Plam H imar uveulama H Yaoilasma |
................ Vo
| 1958 Plani >  Imar varseli 9| Imar Durumu |9 Proje
H | 1 \‘Lz
i L i | Denetim |
i 1985 Plan Revizvonu | v
! \J/ | Ruhsath Yaoi |
| Plan Tadilatlar1 ' I I
Plansiz Kadastral Parsel I Ruhsatsiz Yaoi |
i i N
Kanuna uygun olmayan yapilasma = imar Affi Kanunu

Sekil 9. 17 Agustos 1999 Depremine kadar Adapazari’ndaki mevcut yapilasma modeli

Imar Planmmmin yénetilmesi; 1957 plam ve 6zellikle 1985 planindan sonra Adapazari’nda
artan niifus baskisi, Adapazar1 kent merkezindeki arazi degerlerini arttirmis. Buna bagli olarak
1985 te yiiriirlige giren imar kanunun 18. Maddesi Adapazari’ni yoneten yerel yoneticilerin
yapmak istemedigi riskli yontem olarak goriilerek 18. Madde uygulamasi kent merkezinde
uygulanmamis yine ayni kanunun 15. ve 16 maddesine gore islem yapilmistir. Bunun
sonucunda Adapazari merkezinde geometrisi diizglin olmayan ve ortalama biiyiikliikleri 90
m2-250 m2 olan imar parselleri olugsmustur. Yikim Haritas1 ile Kadastral doku birlikte
incelendiginde imar adas1 bazlida bile olsa parselasyonu 4 noktali geometrisi diizglin imar
parsellerinde yikimin daha az oldugu goriilmiistiir. Harita 6 da 1 numarali kisim 1957planinda
yapilasmis miilkiyet iizerinde plan yapildigindan imar adalarmin diizeni karmasik ve diizensiz
oldugu goriilmektedir. Bunun yaninda 1957de 1 numarali alan gére bos olan 2 numaral
alanda 1 numarali alana gore imar adalar1 daha diizenli olup imar parsellerinin geometrisi
daha diizgiin oldugundan depremden daha az zarar gérmiistiir.

.u;glLl!ﬂi

Harita 6. Yahyalar ve Yagcilar Mahallesi parselasyon \!e hasar haritasi karsilastirmasi (Bayhan, 2010)
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Imar durumlar verilirken parsel kiiciik oldugundan tam dolu olarak imar durumu verilmis,
parsel geometrileri ve biiyiikliikleri mimari ve statik tasarimda hatali ¢éziimlerin yapilmasina
zemin hazirlamistir.

KADASTRAL FORMUN, YAPI TASARIMINA ETKISIi;

Arazi yonetimi, belirlenmis kanunlar cergevesinde yapilmis Imar plani ve kararlari ile
kadastral formu etkileyen en 6nemli etmendir. Sadece imar plan1 kararlariin olmasi da yeterli
olmadig1 gibi, bu kararlarin yonetilmesi, 6zellikle yeni yapilacak olan yapilarda mimari ve
statik tasarim, kadastral form ile direk iligkilidir. Kadastral form, imar planinin yerel yonetim
tarafindan igletilmesi ile yapilasmaya uygun hale getirmek i¢in imar durumu, parselasyon
kararlar1 ile son seklini alarak, insaata hazir hale getirilmektedir (Sekil 10). Son imar
durumunda ortaya cikan parselin geometrik formunun sinirlandigi geometride mimari ve
statik tasarim yapilmaktadir. Kadastral form mimari ve statik formu birebir etkilemektedir.

Sekil 11. Adapazar1 Bosna Caddesi Pafta:55, Ada:301, Parsel:40 nolu arsada yikilan, Konut
alt1 ticaret 5 katl yap1
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Sekil 12. Adapazan Fabrika Caddesi Pafta:20, Ada:181, Parsel:40 nolu arsada yikilan, Konut
alt1 ticaret 1989 ruhsatli, 5 katli yap1 (Aktas,2003)

Yukaridaki Sekil 11 de gosterildigi gibi imar planina gore olusturulan imar parseli i¢in sadece
sar1 boyali alanlar yola yada yesile terk edilerek imar parseli olusturulmus, buna goére de
ingaat yapim alani belirlenmistir.

Kadastral formun bina geometrisine etkisi; Bina formunun deprem davranisina etkisi,
tasarim siirecinin baslangicinda yer eden en temel sinirlandirict etkendir (Lagorio, 1990). Bina
formu ise Imar durumundaki insaat alanina gére verilmektedir.(Sekil 11) Deprem Sirasinda
Olusan Hasarlarin Nedenleri Ge¢gmis depremlerde olusan hasarlar iizerinde yapilan gézlemler,
depremin yapiya verdigi hasarlarin aydinlatilmasini saglar. Geg¢mis depremler sirasinda
yapilan gozlemler sonucunda, depremin yapilara verdigi hasarlar asagidaki gibi
siiflandirilabilir:

Deprem nedeniyle meydana gelen hasar ve yikilmalarin ii¢ ana nedeni vardir: yanlis
geometrik diizenleme, yetersiz yanal rijitlik ve kusurlu detaylandirma.

Yanlhs geometrik konfigiirasyon; Depremlerden sonra yapilan bilimsel arastirmalara gore,
yapilarin depremlere karst gostermis olduklari dayanim plan geometrisiyle dogrudan
iligkilidir. Yap1 planda ne kadar basit ve simetrik ise, depreme karsi dayanikliliginin o derece
yiiksek oldugu belirlenmistir. Bu nedenden dolay1 yapinin planda iki dogrultuda simetriye
sahip olmast istenir. Boylece ¢oziimlemede bulunan davranis sekliyle, deprem altinda
meydana gelecek olan davranis sekli birbirine yakin olur. Bu kurala uygun olarak imar
parselinin olusturulmasi gerekmektedir.

Yeterli olmayan yanal rijitlik; Zemin kat seviyesinde "yumusak kat" olusur. Binalarin
zemin katlar1 genellikle diikkan ve galeri olarak tasarlanir. Bu sekilde tasarlanmis zemin
katlarda bolme duvarlar kaldirilmig ve iist katlarin tersine, dis cepheler duvar yerine vitrin
betonarme elemanlarda elastik olmayan davranisin, zemin kat kolonlarinin iist noktasinda
yogunlagmasina neden olur. Bdylece bu bolgede biiyiik hasar meydana gelir.

Asagida verilen imar durumuna gore insa edilen Sekil 11 ve Sekil 12 de gosterilen yapilar, 17

Agustos Depreminde yikilmis ruhsatli yapilar olup, parsel geometrileri diizensiz i¢ kullanim
amaci nedeni ile hazirlanan yapi tasarimlarinda hatalar tespit edilmistir.
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SONUC VE ONERILER

CBS ortaminda yapilan analizler sonucunda, yikilan binalarda yasanan can kaybi toplaminin
%74 1 4-5 kath binalarda yasanmis, arazi degeri yiiksek ve imar planinda ticaret alaninda
kalan parsellerdeki can kaybi orani %63 olmustur. Ayrica bitigik nizam olarak yapilasmis
binalarda yasanan can kaybi oraninin %93 oldugu tespit edilmis, geometrik formu bozuk,
kiictik parsellerde olusan yiliksek yogunlugun depremin siddetini arttirdigi anlasilmistir. Bu
sonuca gore arazi yonetim kararlari ile deprem zararlari arasinda c¢ok giiclii iligki oldugu
ortaya ¢ikmuistir.

Deprem riski bulunan sehirlerinde, Saglikli bina tasariminin yapilabilmesi i¢in imar planinda
parselasyon planlar1 6nerilmeli, imar planlar1 18. Madde uygulamas: ile isler hale getirilmeli,
imar parselleri geometrisi saglikli  yap1 tasariminin yapilmasina altlik olusturacak,
parselasyon tipolojileri iiretilmelidir.

Deprem bolgelerindeki kentlerde imar plan1 kararlarinda parsel biyiikliklerinin ve
geometrisinin deprem miihendisligi agisindan irdelenip tanimlandiktan sonra, yerel yonetimler
tarafindan saghkli bir sekilde uygulamasinin ve yonetilmesinin oOzellikle deprem
zararlarindaki riski azaltacagi sonucuna varilmstir.
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