PREPARING OF DISASTER HAZARD MAPS
AND
DISASTER RISK ANALYSIS SYSTEM
(ARAS)
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Preparing of Hazard and Risk Maps
For Management of Risk;

- Measure the risk,

- Evaluate the risk,

- Prioritize the risk,

Also using for basement of;
* Land use (Spatial) plans
e Risk reduction plans

* Response and recovery works...
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For Preparing Disaster Hazard and Risk Maps

in order of:

1. inventory of a disaster
2. Susceptibility map
3. Hazard maps

4. Data for Structures and infrastructures

5. Risk maps
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Concept

SUSCEPTIBILITY: Probability of a disaster in a
specific area.

-Spatial Probability

HAZARD : Probability of a disaster in a specific area and in a
specific time interval.

HAZARD = Spatial Probability * Time Probability

®
Disaster and Emergency Management Presidency AFAD 4/25




Concept

RISK

It refers to the damages of values or elements that are exposed to a hazard,
according to their vulnerability because of this hazard.

Risk = Hazard * Vulnerability “Loss Probability”

High risk

Risk =0

No land use plans, Land use plans
Bad structures and strong structures

No element

@
Disaster and Emergency Management Presidency AFAD 5/25




What we are doing?

The Mechanism of disesters are different. So the hazard maps prepares
separately according to disaster types.

We are working on:
 LANDSLIDE
* ROCKFALL AND
 AVALANCHE
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ARAS Vision

WEB Services

Ministries and
Other Systems

WEB Services
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ARAS Vision
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Disaster Risk Analysis System (ARAS)

AFAD

AFAD Risk Analiz Sistemi
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Inventory Collection

GATHERING INVENTORY/ .
SITE SURVEYS

Envanter No: K-5

Genel Goriiniim

—»X

Giftlik

Heyelan Yeri: Kumluca Bogaz Mah.

Pafta No: Zonguldak F28b2 C@? —>
Kumluca Yolu

Litolojik Tamimlama: Ust Kretase ﬁ ﬁ ﬁ

filigi. Yerlesim
Kaydi Alan: Aycan Kalender Fotograf No: 8/9/10/11
Heyelan Tarihi: 11.04.1998 Bitki Ortiisii:
Y * Cok yogun OYogun@Seyrek * Yok

Uzunluk Genislik Derinlik Sis Duriinii:

(m) (m) (m) * Kuru ® Nemlis Damlamae Akis

450 108 16
Yamag Egimi (°): 32 Tetikleyici Etken: @ Var * Yok
Baki (°): 190 «Deprem @Yagis « Insan
Yamag Sekli: . . Tetikleyici Etken Bilgisi:
(© igbiikey «Disbilkey +Diiz * Kayitlardan ®Kisilerden

Siireksizlik Denetimli| Evet BatanZacar Sgiak: )
ar (Zarar Formu doldurunuz

* Yok

Siireksizlik Konumu | -

Heyelan Aktivitesi (Hareket): *Aktif @ Duraklamis *Yeniden Aktive Olmus
*Aktif Olmayan ( °Eski °Cok Eski °Duragan °Kalinti)

Heyelan Aktivitesi (Tiir): *Karmasik * Bilesik *llerleyen® Tekil * Coklu

Heyelan Tii S
Maizeme Tiri
Haroket Tirii Toprak
iarokot Tirii s opr
i Iri Taneli IncgTaneli
1. Disme Kaya Dismesi Moloz Dismesi ToprakR Dismesi
2. Devrilme Kaya Devrilmesi  Moloz Devrilmesi  Toprak Devrilmesi

@ponel
@ Kayma b Otelenmey | <A¥a Kaymasi Moloz Kaymasi  Toprak Kaymasi

4. Yayima Kaya Yayimasi  Moloz Yayimasi  Toprak Yayimas:

a.Kaya Akmast Moloz Akmast Toprak Akmast
5. Akma -

“b. Derin Krip Krip

En az ii veya daha fazia sayida heyelanin bir arada geligtigi
6. Karmagik

heyelanlar

Heyelan Sinifi: 3.a.3 (Dénel Toprak Kaymasi)
Agiklamalar:
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Inventory Interface

Graphics and attributes can save and change

4EYELAN ENVANTERLERI
istemde kayith Heyelan Envanterierini listeler

Ana Sayfa / Heyelan Envan

orgula
N HARITA

a1 it it Tarihi IT Agiklama islemler

6373 Sivas 2020
6372 Sivas 2020
6371 Sivas 2020
6370 Sivas (2] o [@] w]
6369 Sivas 2020
6368 Sivas 2020
6367 Sivas 2020
6366 Sivas (#]o|&]w]
6365 Sivas 2020
6364 Sivas (2] o [@] w]
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Manager Interface

AYDES HEYELAN ENVANTERI P

32.8560

N HARITA e

AYDES HEYELAN ENVANTERI O

9.353,308 km?

W ERZURUM ‘.E:RZURUM
RIZE 1567 525 I L7
Y KASTAMONU :ANT?:‘::\ONU
My ERZINCAN KAS
W ZONGULDAK 0 ZONGULDAK
Analiz /1l Analiz / Kullania
‘ LRM
Ei k Analiz Y: il
R ‘FRA En Cok Analiz Yapan Kullaniclar
AFAD 285 W ANN
puzce w W AHP Sedat AYDEMIR - AFAD 02
’ ‘ LDA Giler Deveci - AFAD 66
ADANA 38 W SAW : )
STANBUL 26 ‘ BDL . Meral Arik - AFAD 44 ,
‘ KOCAEL] 35 l ‘SUM Satilmis KOCABAS - DUZCE 37
Fatih AYDIN - AFAD 31
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Manager Interface

@
AFAD ARAS = AFAD Verilerim ~ Analizlerim ~ @ £y & o > =

Parametre kullanim sayilari

Toplam kullanilan parametre sayisi: 11

Yamac Egimi 989

Litoloji 924

Yamacg Egriselligi 784

Topografik Yikseklik 746

Akarsulara Uzakhk 158
Faylara Uzaklik 155

CAKILTASI-KUMTASI-CAMURTASI
KUMTASI-CAMURTASI

PIXEL SAYISI

Disaster and Emergency Management Presidency

140000 )
KUMTASI-CAMURTASI-KIREGTASI
KIRECTASI
: VOLKANIT GOKEL KAYA
MELANJ
. . B
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Map Interface

w9 & & E 0 o &

— .
@)\D ARAS = AFAD Verilerim v Analizlerim v (@)

i= KATMAN KONTROLU

| idari Sinirlar
| Havza Sinirlari
| Analiz Haritalarn

|#| Parametre Katmanlar:

Alt Katmanlar Lejant Mathk
| Hazirlayici Parametreler
«| Jeolojik Parametreler

« Litoloji

Faylara Uzakhk

#| Topografik Parametreler
Akis Birikimi
Akis Yonu
Goreceli Yukseklik
Akarsuya Uzaklik
Baki
Topografik Yikseklik

o TopograflkParametreler(16 adet katman) (s Yama Egimi

Yamag Egriselligi

* Cevresel Parametreler (7 adet ka;man) | : I
e Tetikleyici Parametreler (2 adet‘katman) R, O, G Profil Egrisellik

WGS84 Cografi - 39.929, 47.497 ¥ . 2 N Topografik Akis

Globetech - Cografi Bilgi Sistemleri © 2017
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Analysis Interface

MODELS FOR
SUSCEPTIBILITY

HAZARD ANALYSIS
AND MAPS

Simple Additive Weighting (SAW)
Analytical Hierarchy Process (AHP)

Linear Discrimnant (LDA)

Artificial Neural Network (ANN)
Bayesian Deep Learning (BDL)
Support Vector Machine (SVM)

Triggered by Earthquake
Triggered by Precipitation

Disaster and Emergency Management Presidency

e Slope

* Aspect

e Elevation

* Curvature

* Land Cover
* Geology

* NDVI

e TWI

* Stream

* Fault

* Roads etc.....

10 Year
25 Year
50 Year
100 Year

AFAD ...



Analysis Interface

Yamag Egimi

Arazi Ortisi

Litoloji

SUSCEPTIBILTY — Artificial Neural — -
Baki
Network (ANN)
) ] TopoZrafik Ylkseklik ]
HAZARD — Triggered by — 25 Year -
Precipitation

®
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Maps Evaluation

kast_ann Yamag Egimi
Adi (S
HEYELAN Arazi Ortisi
Afet Tard ¢
ANN Litolaoji
Analiz Tipi [
il_Kast Baki
Calizma Alam [
03/EKim/2018 Yamacg Egriselligi
Analiz Tarihi [
II_Kast, ANN, E§It Aralikh Topcgra‘fik Yiikseklik
Aciklama ¢
1
B ANN Test (AUC=0.740) ..-_-'.-'T'."."
W Rastzal Siniflama Egrisi
08—
£ o
2
E" 0.4
o024
B Cok Yuksek Yuksek Orta M Doguk B Cok Duglk o T T T T
o 02 04 o8 os

“Vanlis Pozitif Oran ' W Cok Yuksek M YUksek Orta M Dogok M Cok Dusik
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Maps Evaluation

! 10-20 De4rece

= Envanter- Arazi Ortisi

Tarim Alanlari

|| Envanter-Litoloji
P I | .I - . . o

Kumtasi-Camurtasi-Kiregtasi

Envanter- Baki

Kuzey Kuzey Bati

Envanter-Yamac Egriselligi

i¢ Biikey- Diiz

I I I I Envanter-Yukseklik
T

450-820 m.
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Outputs

W HEYELAN DUYARLILIK HARITASI & indir (geotifn) il (3 Anaiiz Raporu
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Local Maps
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Produts

Lanslide 20*20, Rockfall 20*20, avalanche 20*20
These maps are services the other governmental institutions via web services.

AFAD. ARAS = AFAD  Analizlerim v o

N9 S @ P O

S Upe

‘ (2o

Analizlerim ~
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Integrated Maps

v' Earthquake hazard map (Produced by Earthquake department of AFAD)
v" Flood hazard maps (Produced by General Directories of Water Management)

AFAD’ARAS TG ikine QENMNY O E L E PO AFAD.ARAS R T - CENJOEBLE @O @
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Integrated Data

v Vector datas are necessary to use in risk analysis models.
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Integrated Data

v Vector datas are necessary to use in risk analysis models.
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AFAD

Thank You
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