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B Many people encounters with different
types of disasters. These disasters cause huge
fl destruction and loss of life.

Disaster management is to perform
preparedness, response, recovery, and
mitigation phases of the disasters in a cycle.

Mitigation includes studies towards necessary
technical, administrative and social measures.

Disaster
Management ;
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In view of intricate
character of disasters,
GIS can deal with
different geographic and
real time data sets.
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With various capabilities,
different types of data for
disaster management
can be used
collaboratively
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GIS based fire risk map (http://arifcagdas.com/)
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MULTI HAZARD DISASTER RISK

Multiple hazard situations are
consisting of the initiation of a
hazard and other events the
result of the consecutive
occurrence of hazards.

First event initiates following
series of events. As example, in
consecutive events, earthquake
trigger landslide and tsunamis.
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Japanese Earthquake and following Tsunami 2011
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MULTI HAZARD DISASTER RISK
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Multi risk assessment stages (Marzocchi et al.,
2012:557)
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MULTI HAZARD DISASTER RISK
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A geographic data model has
been developing for disaster risk
management

+ for the risk management of
destructive disasters in Turkey
such as flood, fire/lurban fire,
earthquake, and traffic accident.

+ compatible with the standards
of ISO TC/211 and Turkish

National Geographic Information
System (TUCBS)
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Numarataj

B1 Bina
Sina
Kamu/Tanm/Enddstri Tes
Ticari Hizmet Tes.

INFORMATION SYSTEMS (TRGIS)

YK Tapu/Kadastro TUCBS data models include UML applications
1B idari girim schemas and feature catalogs for base data

Sorumliuluk Bolgelen

UL Ulasim

themes such as
e i Address (AD), Building (Bl), Cadastre and Land
Ao Tesite i Registry (TK), Administrative Unit (IB),
oy Saiener = O Transportation (UL), Hydrography (Hl), Land

Osinografik Detaylar

Derie/ Boigsier Cover/Use (AO), Orthophoto (OR), Topography

AR Arazi Ortdsu

S T (TO), and Geodesy (JD)

Ortofoto Goruntu
Uydu Goruntlisa

TO Topografya

o ek These are base required data for disaster
management.

TEMEL VERI

Kry) Kenar Clzgesi

JD Jleodezi
Cografi Referans Sisteml
Cografi Grid Sistemlien
Temel/Sklastirma Aglan

Turkish National GIS data themes (GDGIS, 2012 a)
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kentBIS

nesnalar Besides, Urban GIS data model
kentBI_nesne supporting urban management
was used,

includes data models for data
themes such as Vegetation (BO),
Public Services (KH), Urban
Furniture(KM), and Water mass
(SK) (GDGIS, 2012b).

BitkiOrtusu SuYapilari KentMobilyasi | | AraziKullanim A

Turkish City Information System (TCI-KBS) data
themes
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Academic literature
survey for data
requirement

Geographi
cdata
model for
risk
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Determination of data
requirement for hazard
and vulnerability analysis

Developing of UML
application schema for
vulnerability analysis

Developing of UML
application schema for
hazard analysis

e U

CHAMBER OF
GRADUATED
SURVEYORS

Platinum Sponsors:

©Trimble @esri



I.f\
“From the wisdom of the ages F IG
to the challenges of modern world” 1 7 21 MAV SOFIA BUI.GARIA —~

« Fire/Urban fire )
« Traffic accident
Data requirement * Earthquake,

analysis for hazard | * Flood,
analysis + Landslide )

+ Physical vulnerability (Building, infrastructure, transportation,

+ telecommunication network, pipeline)

+ Social and economical vulnerability (Building social and economical vulnerability; sex,
+education, age, population distribution, The number of households

+ Fire/Urban fire
« Traffic accident
+ Earthquake,

Developingof UML  * Flood,

application schemafor « | gndslide
hazard analysis

« Fire/Urban fire; physical, social and economical, environmental vulnerability and coping capacity application schema

« Traffic accident physical,;social and economical, environmental vulnerability and coping capacity application schema

+ Earthquake; physical, social and economical, environmental vulnerability and coping capacity application schema
Developing of UML . Flood: physical, social and economical, environmental vulnerability and coping capacity application schema

application schema for ! , ) . A - ; L o
vulnerability analysis ~ * Landslide; physical, social and economical, environmental vulnerability and coping capacity application schema
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 For flood hazard analysis; aspect (Baki) and slope (Egim) feature types obtained
from elevation feature type (YukseklikGrid) of TUCBS TO, land use
(AraziKullanimi) featuretype from TUCBS AO, drainage basin(DrenajHavzasi)
featuretype from TUCBS HI, soil groups and meteorological feature types from
other base themes (TemelCografiNesneler), and flood events data sets
(GecmisVaka) should be used to produce flood hazard feature type (SelTehlike).
All attributes, values, and relationships were defined with ISO/TC211 encoding
rules as defined in the schema.
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ood hazard analysis

elevation

wfeatureTypes
Temel Cografi
NesnelerzEgim

Topografya

wfeatureTypes
TO:YukseklikGrid

cografiSinir: EX_Extent [1..%]

interpelasyonTuru: CV_InterpolationMethod = bilinear
olcuBirimi: UnitCfMeasure

yuzey: SavizalaraziModeliTipi

wfeatureTypes
AKcAraziKullanimi

wfeatureTypes
+ fonksiyon: AraziKullanimiFonksivonTipi [0..%] SelTehlike
+ geometri; GM_MultiSurface ..:__' —_—— : .
+ kbsho: NesneTanimlayici + geometri; Nesne Geometri
+  kullanim: ArazikullanimiTipi [0..%] “ ‘
+  =inif: ArazikKullanimiSinifTipi [0..1] - - ; T -
+ versiyonBaslangicTarihi: DateTime = I T
+ versiyonBitisTarihi: DateTime [0..1] L - w
- -~
P «FeatureTypes
sCodeLists GecmisVaka
Temel Cografi NesnelerzToprak . adres: CharacterString
+ toprakSinif: CharacterString +  geometri: NesneGeometri
+ olenHaywan: int
+ olenkisi: int

Soil

Flood Events

~~._Flood hazard .-~

-

Aspect

wfeatureTypes
Temel Cografi Nesneler:Baki

__-~"" Dreinage basin

HidroMezne

wfeatureTypes
Hidrografyan:DrenajHavzasi

—=
+ alan: Area

+ geometri; GM_Surface
+ havzaSinifi HidroSinifkodu [0..1]

wfeatureTypes
Temel Cografi Nesneler:
Meteoroloji

+ geometri; NesneGeomedtri ‘

Meteorology
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 For forest fire hazard analysis (OrmanYanginiTehlike); aspect (Baki), slope
(Egim), and elevation (YukseklikGrid) feature types from TUCBS TO, land use
feature type (AraziKullanimi) from KBS AK, road feature type from TUCBS UL,
district (Mahalle) feature type from TUCBS ID, vegetation feature type from
TUCBS BO, meteorological and inventory feature types from base themes
(TemelCografiNesneler), and fire events data set (GecmisVaka) should be used
to produce flood hazard feature type (OrmanYanginiTehlike) with defined
content on the schema.
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Aspect «featureTypes Topography
TO:Topografya
Land use «featureTypes pografy
Temel Cografi [ ) tucbsNo: NesneTanimlayici
featureType Nesneler::Baki + versiyonBaslangicTarihi: DateTime
« » g s & .
% X e + versiyonBitisTarihi: DateTime [0..1}
AK::AraziKullanimi ~. + versiyonNo: Integer Slope
+ fonksiyon: AraziKullanimiFonksiyonTipi [0..%] “ \\\ \‘\\
+ geometri: GM_MultiSurface \ =3 S «featureTypes
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+  kullanim: AraziKullanimiTipi [0..] L «featureTypes Nesneler:Egim
+ sinif: AraziKullanimiSinifTipi [0..1] \ TO=YukseklikGrid
+ versiyonBaslangicTarihi: DateTime \\ e~
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\ -
R ... \ Forestfire hazard -~ Meteorology
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Karayolu::Karayolu b OrmanYanginiTehlike e ¢ Temel Cografi Nesneler:
: - : S 7 2 =t Meteoroloji
+ kontrolKesimNumarasi: CharacterString + geometri: NesneGeometri
+ ulusalYolKodu: UlusalYolKoduTipi + geometri: NesneGeometri
+ uluslararasiYolKodu: CharacterString S \ RN
- - ~
S . Forest fire S .
e 2 cvellis < inventory
Mahallgl{oy e BitkiOrtusuNe sne «FeatureTypes «featureTypes
SoyutidarBirim «featureTypes gecmisVaka Temel Cografi Nes neler:Envanter
BO::BitkiOrtusu 2
«lf;gtl:raelg?: 2 : + adres: CharacterString + EnvanterTipi: CharacterString
g + cins: BitkiOrtusuCinsi + geometri: NesneGeometri + geometri: NesneGeometri
o + tip: BitkiOrtusuTipi + olenHayvan: int + onemDerecesi: detaylandiriacak
District : + olenkisi: int
Vegetatlon

Figure 2.UML Application Schema for the activity of forest fire hazard

analysis
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 For vulnerability analysis of all disaster types; buildings, infrastructures, and
transportation feature types were accepted as vulnerable elements. Data
contents were defined also for environmental, economic and social vulnerability.

 For fire vulnerability analysis as example; infrastructure (Altyapi), transportation
(Ulasim), and fire building (YanginZararBina) feature types are required.
Infrastructure includes telecommunication network (TelekomunikasyonAgi),
energy pipeline (EnergyNakilHatti), sewer pipeline (KanalizasyonBorusu), and
pipeline (BoruHatti).
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 Transportation includes road (Karayolu), railroad (Demiryolu), seaway
(DenizyoluHatti), and air lines (UcusHatti). Besides, data content was defined to
determine social (SosyalZarargorebilirlik), economic (EkonomikZarargorebilirlik),
and environmental (CevreselZarargorebilirlik) vulnerability.
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«featureTypen g
afeatureTypes Temel Cografi Nesneler:: fort Avcaare
Temel CografiNesneler:BoruHatti EnerjilakilHatti «featureTypex «FeatureTypes
= 3 AL:KanalizasyonBorusu Afet Bina:YanginZararBina
+ durum: boolean = calisiyour/cali.. + geometri: NesneGeometri
+ geometri: NesneGeometri + geriim: Measurement + maksimumKapasite: Measure + alan: BinaAlani
+ hatTipi: detaylandirilacak + iyelik: detaylandiriacak + ortalamaHacim: Volume + binaKapasiesi: int
+ iyelik: detaylandirilacak + konum: boolean = yerattifyerustu + 8UTipi: KanalizasyonBorusuSuTipi + bosBinaOrani. int
+ konum: boolean = yeraltiyerustu + uzunluk: Measurement + tip: KanalizasyonBorusuTipi + digerBinalaraYakiniik: Measurement
+ uzunluk: Measurement + geometri: NesneGeometri
I + qucDagitimHatlarininOrtalamaServisOmru: int
it A istmaSistem: IsitmaSistemiTipi
6 0 . - : + tehlikeKaynaginaY akinlik: Measurement
Z e wfeatureTypes Fire vulnerability | + yanginaDirencilMalzemeOrani: int
i rée:;:;?{lze:nekn: == YanginZarar . _j| «dataTypes : yanginDetektoru: .bonlean ='van‘yok
3 = £ 3 . yanginRezistansi: boolean = var/yok
AltYapi +  geometri: NesneGeometri fanginZararAnalzMetod B o8 - emesi VapMatzemesiTiiy
+ geometri: NesneGeometri \l/ : T S aeN ERnksekik. it
|
\ «featureTypes : by I
Temel Cografi Nesneler:Ulasin] ooy i «FeatureTypes I
KamusalAg T —— : cFeatureTypes Afet Bina::BinaBasaCikabilmeKapasitesi
«featureTypes | CevreselZararGorebilirlik + qidayaErisim: Measurement
AL:TelekomunikasyonAgi <> Q : + akiferler. CharacterString 0.1] i ba§t?:;yeEnsnlm.tl{easlyr_emjm .
+ _tip: TelekominikasyonAqTipi | + biyocestilik: CharacterString [0..1] S uru."?“'_ it Al
' UlssimHatti| | + ekosistemler: CharacterString [0.1] G S ayeyeensan: Measurement
. «featureType : + endemikBitkiTurleri: CharacterString [0..1] : ;f;g:::lilre:;rgi::?;?‘suremem
Ulasim¥oid Denizyolu::DenizyoluHatti | i riclayveTuriert CharciaiEEEE + topluTasimalstas oniarnaEriin: Meastyseat
«featureTypen | + korumaAlanlari: Characterstring [0.1] ¥ i
DemiryoluzDemiryolu + hatAdi: CharacterString | + sulakAlanlar: CharacterString [0..1]
+ hatYolcuKapasitesi: Integer | A
+ _demiryoluKodu: CharacterString | + hatYukKapasitesi: Integer :
+ yukBilgisi: CharacterString Faanae e e [ “:
[ — ! «codeLists |
UlasimYolu Ulasimbati : «F:faetl:rae;ll']);pe» - Bl | V
afeatureTypes clestureTypes L — — >>BinaSosya ZararGorebilirik KullanimDurumbDe geri «FeatureTypes
Karayolu::Karayolu Havayolu: 5 : s Afet Bina::
: . . i +  cinsiyet: CharacterString BinaEkonomkZaa Gorebilrlik
+ kontrolKesimNumarasi: CharacterString UcusHatti + egiim: CharacterString + kamu
+  ulusalYolKodu: UlusalYolKoduTipi + alLimi; hteger +  haneHakiSayisi int + konut + binaMaliyeti: int
+ uluslararasiyolKodu: CharacterString + ustLinit Integer + nufusDagiist int <5 t_ar“T! + calismayanlarinOrani. int
+ Yas:int +  ticari + gelirDurumu: int

Figure 3. UML Application Schema for the activity of fire vulnerability analysis
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« Considering the complex nature of disaster risk management, this model can be
used as base data exchange model to produce hazard and vulnerability maps
that determine risk map.

« Open data model is compatible with national geographic data standards of
Turkey to support data interoperability between actors.
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