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Mek®nmnerinde verilecek her kaBalfrgeéesslanvdayeart &n éopkdigphldr aidaink e 1 t
en uygun yedo] ale- itymlhkési¢dkdaensliar é n kerti ggkleg mdhe s i°,nc e Ivbh. kohuladaa | anl a
verilecek kararla@ § n cneesme k ©Cmasal i z modell erinin dojru girdkbaealtbawven
y alp@&n anal igz® zs o°nnué-nl dageridmesi thenkekaronmakkanlamday at ér é ml ar én dojkreki Vde s ¢
yapéldmasae da °nemhési kbasamabhdwpat eéon derece °nemlidir.

0¥ renmed ve akabinde K-iékianskmbalbae§gl ami nki safpdakaynak var

6uzmaMéld®ysal se-im modell eri tasarl anér ken gpirrodbilleemmiinn ©°kzeenldl i
v e dgrdilegleol an korelgdopamxl bheleinas iberikiolnlt eved kB me dy&® ma reredk ©m s a |
analiz modelleri i-in kullanélabilirler.

Bu - ab®xmek proje sahasé ¢zerindéudwmpar lgélr ¢k yeokveelrldimlekbo ne ér son
modelt asar &kmll dra@él arak ger-eklextimrilemk:;biringynét;madtelaniai i

dejerl endiril érokH us & edy a kéeel menkatl @ rz.i

¢tal exmmai & & ki n;, hidrotopogrgfik, diflroldfik, jeb o j i k ve -evresel ;dnalinzien ¢ge
analizler girdioBgliakrtafkalitik HnliyikeariBerl eaio-AIRO y° nt e mi ile heyelan du
tasarlannétk&orely e | an @& depeemdeli&igédgoel oj iylerd e&d antec ay g u ibded kir léimjsiakd ver i m
analizleri, tasarlananme k © argli modeli - i midre ar a d a emble jad rélkemad iarlyadrr d ez entei nudyeg u n
belirlermi k.tOirrt ay a me le@raqall i zin dojer ud aalké Kma ¢snghadsénda daha ©°nce
r e f er mammk ROELCReEeiver Operating Characterisfic eJ r i si i ltea |l fFxjmlaamremeé katréarl.i z Ve
akamal ar é6G@I8BANALKStTcad knol oj i si kull anél mékteéer.

Sonu- olahédkketdejfakonhe msal ol arak dejmek@megalrs ¢ ebml|l modell &
dojru tasarl anép dOhzendlidmda Jisgpde- Icerdidne can vV e ma | kayeéepl art
dejerlendiril madgi mdd iumsaek éldgremeven bigyéik katké -ok disipl

Anaht ar SPakls,k | Tea h | m-AHE, Nétcadh INIA 2 iK BOIC

USE OF DATA DRIVEN AND EXPERT BASED APPROACHES FOR
SUSCEPTIBILITY, HAZARD AND R ISK ANALYSIS

ABSTRACT

Any decision on land use analysis directly afdaiman life. It is extremely important to design spatial analysis models with
accurate input and precise methods, to make decigionsidering analysis results, and economic investments properly and
sugainably in terms of protecting human life before making decisions on regional and local plans, identifying best location for
urban and rural functions, locating properties that are higimenatural disaster and analyzing areas of priority in urban
regeneation.

There are two main sources used to ensure ' | ddvenandmexgpeért and t
basedapproachesre used in spatial analysis models based on the analysis used in spatial location selections, réaidtigsce
sourcedfrom the inputs and their correlations used in models.

In this study, the case site was conducted expert bssekptibilityhazard and risk analyses based on dathiven model

designs. Multhazard analysis' was performed by evaluating combination of the first derivative of the analysis in the same
model.
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Topographic, hydrotopographic, hydrological, geological and environmental analyses were conducted; and landslide
susceptibility model was designed with the Modified Analyticerdtly Process (FAHP) model using the inputdbtainedby the

first derivative analyses results. o6éLandsl i de sioasfacmpt i bi | i
‘air pollution' and 'agricultural productivity' analysavere evaluated altogether inside the designed analysis model in order to
determine the suitable settlement are@ke accuracy of spatial analysis of the study area was provided by the ROC curve
(Receiver Operating Characteristic) with reference to mresly occurred disasterén the analysis and design model phases of

the study, Netcad / Analyst technology was used. The resulting measurement of had occurred previously. In the design phase of
the study, analysis and modé&lstcad 6 GIS/ANALISfEchnology is used.

In conclusion, natural hazards can lssessedpatialy. When these evaluatiomse precisely designed in spatial land use
models and included in the planning process, serious losses of life and properties can be prevented. The grehtegmcontri
achieved in natural hazard assessment of the available scientific level has been provided bdiaaiplibiary research.

Key Words: Multi-hazard analysis, mMAHP, Netcad/ANALIST,

1. GKRKK

Mek@Qmeerinde vbaridecslenrdeaikdlexntdlri z model |l erinin tasart
kull anéelan girdilerin kendi i -inde ve difjer giye di | er
daybaleé 6 ugnragnk ¢ nde odlaayrad ke bel i r |l e rki heakanalix gnodéllerigelatf n a i

olarak biri K| eraikn é s énérmk |lteprdisigpmaes e ke lkd K tndBw!l asmiyleidre - okl u t e

model | er i birden fazla duyarl él éjé girdi ol arak i-ere
Bu - al é@kneahdlai k-eo kalnua Iti z i i - iingirtilarisi@ahlegeaanadalyiaz| mba@gED
yerl ekime uyguhl k&p, 6vdepmesambeveri m iliké, O6hava kirl

parametre bazeéotapagratkeepegr atiek, ahatdi zI|l erin girdiieol ar ak
olukturul muktur.

i Heyelan d u y a r; |Gepbgeafikenemlilild &/ a ma - §&ja ma - yiehepogqi af itk y¢ ks
analizleriilel i t ol o jgii kv dy a koll darakalzmamkgu®l rl ;aknéen ¢ m-A lhle |y Sofilda @ mi
heyel an duy aurkltéulréukl nhuakrtiutra.s € ol

ii. Jeol ojik a-édan yerl eki me- aullyéegkunma osl aahna/ soél nmdaaykain lail ta
belirlenmik, yénlo¢wijmg°hfpgpetiehdk eirlemi kKt ir.

iii. Depremsellik, - al ékma sahaséndaki faylaréen et ki alanl ar é
belirlenerek model girdi si ol arak kullanél mékter.

iv. Tarémsaltarigdmddlk, ar azi kull aném sénefl aoau-gtta ta
niteliji yé¢ksek alanlarén yerlekxime a-él mamasé he

V. Kirlilik, hava ki rl il ifi yojunlujunun yakam kalitesi a-
girdi olarak kull anél mekter .

Yiikseklik
Topografik Nemlilik Heyelan
(Twi) Duyarhlik Analizi
Yamag Egimi
(Sonlu Farklar)
Yamag Yonelimi
(Sonlu Farklar)

Yerlesim fcin
~ Uygun Olan/Olmayan Zeminler

Coklu Tehlike
Analizi

Tarimsal Niteligi (verimiilgi)
Yiksek/Dilsiik Alanlar

Depremsellik Riski
Dissiik/Yitksek Alanlar

Yasam Kalitesi Agisindan Kirlilik |
Yogunlugu Diisik/Yiksek Alanlar

keki¢lokll.u tehlmals&€ anali z ke

V. Uzaktan Al gél ama iSeepogyarjur(UZALCBSR0Y), ¢4+17 Ekim 20UeKnsl tearn b u |



Toptak,: TVeé&ri, Kordt. ve Uzm. G°r. Temel Al an Y°nt. Du

ul an model deodjcmdygli&kn adwyarn eydeple@msmea 1 éulkydauln
m BviRo kirlilifji mo d e | girdileri ol arak kull an
I i ne e

Kt
i , 0
[ geregcaovemd koetmadplerl ekl & ol arak -akeéktér éas
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Bu - al @&@kemaidakeedtuzanlaing @°r ¢kemegntemeer aganékl il i kl eri ne
me k ©analarhodeli - eri si nde kull anél méktér.

Ort ay ame-kéCkammta2 i n dojrul uk °1-¢m¢ de -al ékmajabhaséhdda
referans @darak ROC( Recei ver Operating Characteristic) ejrisi
tasar eémeé ack am®mel5aANAEKETdteknojsikic laain €1 mékt ér .

ll1.Heyel an Duyarl él ék HaritaseéeneArHPWz nffaDre ] G%xrtg kg gni Ke mMenle
S¢reci ) Y°nt emi il e Olukturul mase

¢al ékma sahaséna ilikkin heyelan duyarl él édizleaalanl i z mq

6topografik nemlili ko, 6y ama - ej i mi o, 6y ama - y°nel i m

kul lraanké Iéau z man g° mAKHPn y °tnea rmeni 6éalidre ol ukt urul muktur.

Heyel an duyarl él ék analmamn mgddelkigmd,eA H@urefl®am@Eé aimn dneu
parametr el dirlingsioh agénekleami si referans al énarak ol ukt U

111. 6 Topografik Y¢ksekl i kd AnaHeyel avne Drugykasrel kél liek]

Uzman G°r ¢K¢ne G°sie Dejerlendiril me
Topografik y¢kseklIl ik, her bir gridin deniz seviyesine
dejerlerine sahip noktalareén | ineer mgnteeriporeassiy oinl ey °or
Sayésalk ywersiekil igir di ol arak kull aneéel arak - Hdtcadéma al
GIS/ANALKSTileger - ekl exktiril mi ktir

Ger -ekl exklari k ehgy&lsahk |l i k dejer | epriojbe rgé ke ben dbed red ke nhdd yr
yéeksekl i Jin d¢ekgkr ollgdag)l ae mh leyaymiliisaerkdra k t emat i kl er i baz
puanlamalaay ans ét él mékten. dgrlfkkmh80ml anéy¢s¢ksek 1340m y¢ikse
ger -ekl ekmi Kk heuy380mé&0O7ar éyng K%e &1 6 86 dejerindeki al anl al
uzman g°%°r¢Keéene glGeedittrepéer § 2o e iNefablogleet dl. 013 ar af éndan ©°ne
mAHP model ine girilmixktir.

PROJENCZ - Netcad | D

Yiikseklik
380-455
455-530
530-607
607-682
682-758
758-834
oops | §34-009
509-989
989-1340

@ saymaltastr

B xatmanior | %, Semboloy

o oz Q 7,00 O Y. 474,676.426, X: 4512,519.972

kekiTlopogr afi k iyz,ik sveek luzkmaam ad®r ¢ k¢ il e puanl
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11.2. 6 Yama- AB3lizi (Bonlu Farklar)d ve Yama- EJ i mi Dejerl erini
A-éséndan Uzman G°r ¢kKk¢ne G°re Dejerlendiril me

Sayésal yéksekl ik modelinin birincitopaeggreafliek i aidkehi jl
k )

y°n¢gnde yéiksekl i dejerlerindeki de] i k GatlantrandkWilson,é n &€ n
2000).
Y ama - ej i mi heyelan duyarl él éj eRdastienr eyn¢ kksreiktl iakk preerrd

kull anél arak -al ékma al amNeodb GISANAKLKST iledanlfarkiady © Bt emi @& e a
g°re ger-eklexktirilmiktir

 Kernel [E=Ee=

S Tammlar wi w? wd

(713 Algak Gegirgen Filreler

[CIC3 Gauss Fileleri -t

[CIEE Giines Agis 1

[CIC3 Kener Bulm Filtreleri

[CIC3 Siemik Fitreler

[TIE3 Standar Fitreler

[TIE Viiksek Gegirgen Filreler
=

Hazrr Formiller Ykseklik: = Geniglik: =
x| R2D(Atan(SQRT((((w6-w)/(27L)) ~2)+{((w2-w8) K2 1) ~2)) =
| Degeri olmayan bir koordinat varsa hesap yapma

Normalize et

Formaide Xerne! Pisel Buyaktiga " deger ign 1 " ifadest kularlzbilr.

Degen olnayan bir koordinat varsa esap yapma"seglh olnadigh zamar,
ediers olnayan kardinstisr icin degier 0" varsaiarak farmel isetiecektr.

kekiNetkc.ad 6 Gl 8l keyaemb-yapéemé for megl ¢

Ger-ekl ekmi Kk heyel anl aaplialteel sn@mw!|l u afmar k legriami g °dred eln ¢ ®
tal exma al aniemdlheyelrarlkh3&mn YadmMhae65e] i i dejerine sahi
gzl eml enmi Kk, uzman g°r ¢ K¢ NEeGISARALKST GeoHlliti ol eopear ateJreg | &
mAHP modeline girilmiktir

PROJENCZ - Netcad

A

i

]

5

!

: e

3 74.96-85.66

] 85.66-96.37

- I YT YT =) [

kekiYlama.- ejimi analiz sonucu ve uzman g°r (K

113. 6 Yama - Y Amakzil (ISoniu Farklar)6 vV e Yama - Y°nelim Dejer

~

Duyarl él ejeée A-éséndan Uzmmesi G°r ¢k¢ne G°re Dej

60Yama - Y Gallent andhWilson (2000) ar af éndan, topografik diklijin
itibaren saat y°n¢gnde yapméekwi bdayuéaaéatérmkcébaémt
y°nel i mi dej eksakhi kamedal i ywin birinci dereceden t ¢
kull anarak akajédaki exitlik ile hesaplanabilece]ini
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Raster yéksekl i k veri si girdi ol arak kull améefarhkhkar-@g
y° nt e mikneer nge®lr ef wirlme; | haesdywopné mt € | m

¥ Kernel =8

S Tammlar wl w2 wd

(1 Algak Gegigen Filteler

3 Gauss Fitreleri 5 |

(1 Giines Agist 1 A 1

[T Kenar Buima Filtreleri

& [CIC3 Sismik Fitreler

13 Standant Fireler

@I Yiksek Gegirgen Filreler
@=

w7 né w9

Hazrr Formiiller Yiikseklik: 3|z Genislk: 3|3

180 -R2D(Atan(((w2-w8)/(2*1))/ 211)))) + (90 /(271))/Abs L)) | =

] Degeri olmayan bir koordinat varsa hesap yapma
Normaiize et
Formiide G degeriign 1"
@ 1o oinayan bi koordinat varsa hesap yapma" G zaman, deg

igin deder ‘0" varsoylarak formul e iecektr.

kelBiNlet cad 6 Gl Elkeyaembhfpopgm@eei mi

Ol ukt ur ulyn eyadanmaal -i z i il e gernkhklFrexknmiik | heyel adnej alt bhen
sahasgadak&kl ekmi kK hey ekluaznelya r ébna t%6 9v.e3 4gbigriegn e Mind remidke VO
g°r ¢ kK¢ mMAHBeoaddokdaliit®re ¢ ¢zerninden girilmiktir

)8 RASTER

g
EXXXXXXXX 2

\
T R = i
; —Jé;tli“jirlmcrhr’i’m ‘ [
?' 1 ’f:""; vn:u;yijnelimi iae P “‘
B o |1 —]
R -
e P toaon " 1] l
o ne Qunion | D warsaan, x 4050187 T
kelQiYlama- yéamalimisonucu ve uzman g°°r ke i1l e
114 6Topojrafi k dekbeTnWlidlniak i En ve TWI Dejerl erinin
A-éséndan Uzman G°r ¢kKk¢ne G°re Dejerlendiril me
0Topografi k nembi ltiopogmadh ki apTWImda suya doygun al ar
i fade edil mesi a malcVely,| at okpuolglraanfé [kma&rilamimda suya doygu
boyutl aré&énén ifade ed
Topografik nemlilik endeksi, 0°zg¢ |l parametrela kullal éal naérda kv e
akajedaki form¢gl e Hpfmojemveheetpbpt &li malotradéer .ve tek tip
di kkate alarak, TWI dax a] é e a%ipel rainlimddskictletead @@F1n e | i k
Burada, As °zgg¢l havza alané B ise yama- seé&jriarhia mall amr a&|
bir tanesini, tek tip zemin kokul una iWoioke aln(19¢er - e k|
topografyadaki dejikimlerin, zemin ge-irgenlijindeki
gosterimi.kl|l éBrudc a bajl e ol ar ak arakteéermacél ar , Exki tl
kull anél abil ecejini belirtmiklerdir. Burada dikkat e
yapéséna sahip bir veri émoé@e(As) -eej si nelmedi°rziglgme shianvez
olukturmaktadér. S°z konusu al ané hesaplanmaséna y°n
kontur uzunl uflw alzwwmtl wkmagktiadé cr e yapéas &mean aga huizpu nrhai
al enmakt a, bununla birlikte bir dijer parametre ol ar
h¢gcresini akek ile besleme potansiyeline sahip difjer
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¥z¢d¢ havza al ané s°z konusu besl enme al anéne bur ad
t ané&ml a nWilaok and Gailant, 2000).

r
% GeoCalculator / Formil o 5
Sv Tanimlar ¥ Formiil
RF A Formii 1] f|Ln(D1/T2n(02) = || Hazr Formiller

[C] Fermil hata clusturursa kullanilacak deger:

Kt ks deg belirle
7] Gkt min. maks deerini belirle .

ki Hesap Yéntemi: | Ciki degerini deditirme.

‘| Degjer Sirlan

Taban |Tavan |DigiiKulan |DisD...

o
kekKilLNetcad 6 Gl &5l eeffoplogyapé&ée Nemlilik Endeksi
Raster y¢ksekli k veri si girdi olarak kullaneél arak t o]
Nemlilik Endeksi ( TWI ) ®aladkarhd zd |- gred edeani geex h e yoE3.9%n k & &
aral ejTaM d adkeifahi pe al anl ar ddz mger gk liexkemiek tgorr.e béel irl e
GISIANALISTGeded i t or oper atAHP, mozdeerliinndee nginr i | mi Kkt i r .

S sP9o050Hm - PROJENCZ - Netcad [ G
raghar co

,‘-xrm Analiz

AAlil.A. @Qﬁ

ot sip  Ani Model

Ghsekik Egim  Ralyef  Goranaro

%[F!J’-

o) Dei

% Semboloji (P Sayisallagtir

S )8 Koo 2
0@ tasracsan | 594931 12.21%
931-1268 | 141%

12.68-16.06
16.06-19.43
19.43-22.

D Katmanlar

o o Qo475 | D ¥ 472,191.592, X 4,506,521.123 0.9%

k e KLR. Topografik Nemlilik Endeksanal i z sonucu ve uzman g°r K¢ |

1.15 6Li t oAnaljiizd vV e Litolojik Farkl eél ekl ar én Hey
Go°r¢kegne G°re Dejerlendiril mesi

Heyel an ol ukulmutinalao jobRsl&Ggeae i €€ er P ne @unedeble, pojfar kahasde@il
jeoloji h a r i(MTA &/2000 Jeoloji Hati a | kau 1él) a Ne&tdacdh6trGaSle uygunv e r i ttaasbaarr@amg é s 4 le

jeol oji har id¢taalséék mar efta hgmai ékbtdarn. Kuvaterner 6e kadar de
bul unmaBktl agdeé&dre.k i akt 2f 4 BsdRalezlyik nTriyas € n %% 3 st S2rodiyen, %28 4 6 ¢
Kuvaterner litolojilerndeg er - ekl ek mi kKt i r . Uzman g°r¢kegne g°re Litol

etkisi Netcadd GISANALKST GedEditorope r at ©r ¢ ¢AzHePr imoddeed imfme gi ri | mi ktir.
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[+ sRuusobEONE - PROIENGE - Necad

| B9 Gos  Dunle  Ansic  Amclsr  Detmiar  Gon Netwd  Hewp  ArsModel
: b 4 @ q e |
| A &8 w B F $ B E © = * i
Vksekdk Egm Robel Gonoik | Five RenkSandk Snflande Bakise Fusin(HS) Degigkik  Ovedy Tampon Vornoi | Weighted  Fuzzy
- - - Analizi egtit + x Indis * . Analai . P iy g o)
0 Gt Goorunction Bigdens
o Gk
2 oumotk Nakouns | I Yoo X s
an - -
120 21 x
) s x
= 20 am 7 x
: 00 5001 x
T sw s x
: o s x
o B 2.00 2001 x
o 2001 x
i Yiizde & = ] 3 O Doer
a = 1 0% v ) < ) degen bekrieyn. Dog brakrsanz, ok Sprdaks dederier yok sayiacsktr.
| > = % g D Oue i ol e bt o D" et Wk
& KRETASE 2 0% 1 PO BRSS N e O
o5+ [KUVATERNER 3 |258a% | 7
2 m s | MESOZOYIK a | 0% | 1 e s
4/ W 7| ORTAK JURA b e o, AR Aus s G 3
2 7/ W 8| KRETASE 5 [1243% ] 3 A e
& Yams| UST SENONIYEN 6 | 2929% | 9 o T D
5 1 Fategai, T8
¢ | 2 o e UST MIYOSEN
§ 2 m 3| PLIYOSEN 7 0% 1 o
v m 5| UST PALEZOYIK )
e, =| TRIYA 8 |3243%] 13 of Tommm | [ X o
|GRCENEMIS_ATEER DU A5 D V73287, X 4,999,324 ”
L

kekKiBLitol ojik formasyonlar ve Netcad 6 GI S Ge

1.16. Heyel an Duyar | &AlH®Pk (Mode Ifii midn Amal yti c al Hi er a
Net cad/ Mi mar i Vednaliz&snacul anmas é

Heyel an duyarl él ék mobdelievnagaltdil eritamaml ndéktan
uzman g°r¢k¢ parametri k dejerler ol arak y@edo e&dietk® rgi oy
Netcad 6 GIIi mar i - eriaiéndvee aalrgaoyr¢izthAellP bpe rhatz%rmr ¢ oil laem drej er |
model e eklenen tema operat®°rg¢ ile heyelan duyarl él ék
t asagreérmée k!l ekt iril mi ktir

& ENAmazya\Amacya, VerileAMARP s - [MAHB] % M-AHP Anaiii [ B e

[k Dazente  Garanim 85 41 £ Varsayilanian Gesi Vakle
B AL R A Ml ks

_ K tokes Sy * 3
S At Harg e derecasne gare hritalama yaplen = 3
HE Tl Amalicter

B MAHP Anda

&3 Lojaic Regrecyon Anskci

B Manndani Fuzzy Logic Atz

[eomermiins |

][ Yede |
B s

L

1 Pran amag Eginelis
1 Puoil ama E iseliy —— ) g o —t

I Sedman Tagma Kapasie E1 I

0 Kastegorder MRS

kekibNet cad 6 GI S Mimar il e -AHPylenodelenmesiy ar | é1 €k mq
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*rRanPHeEHOHR - PROJENCZ - Netcad (=] e
"% | Giis Duzenle | Analiz | Aralar  Detaylr  Géranom  Netsuf  Hesap  Arazi Model 6@ =@ R

T a0 e . B & Ik«
A A B il $ N @ = B
Viksekiik Egim Rolyef Goranarlak | Filtre RenkBandi Sinflandir Bitkisel Fusion(HS) Degisikiik | Overlay Tampon Voronoi = Weighted Fuzzy
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