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MESSAGE

To create a richer and smarter platform

to support timely and effective decision
making for disaster management

...a platform for ALL hazards, ALL agencies, and the
community
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Disaster Management Trends ﬁ,'

Disaster management Is
evolving and expanding

driven by policy
Changes a‘nd the VULNERABILITY
Implementation of

strategic frameworks

to address the L
vulnerability, exposure
and resilience of
communities.
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International and National Policy @ ©

(S Otz | @) #AGEDI

SPECIAL INITIATIVE
EYE ON DISASTER MANAGEMENT

ISR

International Strategy for Disaster Reduction

NATIONAL STRATEGY CRITICAL INFRASTRUCTURE
RESILIENCE STRATEGY

e A S e . O FOR DISASTER RESILIENCE

Hyogo Framework o

for Action 2005-2015: S :

Building the Resilience of Nations and Commur .~

and Communities to Disasters =

Etract from she fnad rortof he MID-TERM | T T

Warld o Disaster Reducsion

(ACONEZ05/5) 2010-2011 Joint Board of Geospatial Information Societies United Nations Office for Outer Space Affairs

Geoinformation for
Disaster and Risk Management
Examples and Best Practices

The HFA is a 10-year plan t
world safer from natural |
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Australian State Policy Frameworks Ca o
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Over 20

— ettt vt
plans and
strategies

identified for

review

Diseser Monogement Act 2003

NORTHERN TERRITORY ALL
HAZARDS EMERGENCY
MANAGEMENT
ARRANGEMENTS
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Brisbane NSW %

Gold Coast
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i

O T T DeSASTER FLAN
r

4 b L e
- Tasmanian Emergency Management ;
Manual Victoria EMERGENGY 3 VICTORTAN CRITICAL
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M n m nt Pl n REFORM I RESILIENCE
STATE EMERGENCY d age € d
MANAGEMENT PLAN




Percentage of Urban Population anc%,.
Agglomeration by Size Class 2025-2050 8%

2050 ‘_;1;5'
(9.3 billion)

City Population

| ] 2550% - Uiy o 1-5milion
[ 50.75% © 510 milion
- 75-100% @ 10millionormore

Source: United Nations, Department of Economic and Social Affairs, Population Division (2011): World Urbanization Prospects, the 2011 Revision
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Summary of Issues D)

These predictions of
global population and

..along with increased extreme
weather events

IS prompting response from
researchers around the world to
tackle:

Next-Generation Disaster
Management

Recovery Mitigation "_ .

—
1T\ e
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DISASTER MANAGEMENT
REQUIREMENTS

An Integrated Approach

| Governance
Multi-sourced data  Qpen Standards

Collaboration

Effective Communication

Interoperability

A culture change in disaster management;
"Asking and Listening" vs. "Telling and Talking"
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Good Information i1s Needed

Informing decision about “Where and When”;

 |n order to decide which risk management choice is
appropriate, stakeholders require good information.

 Without good information these decisions are
difficult.



Volunteered Geographic Information &
Crowdsourcing

%
©)e
&

that contains either
Collaborative mapping activities of users and contribution of geographic
data
Source of collective intelligence and relying on the idea that a group can

solve a problem more effectively than an expert, even though the group
has a lack of relevant expertise

Opportunities of accessing and exploring the vast repository of potentially
useful, cost-effective and spatio-temporal data

A natural fit for use in a variety of applications, especially for time-
sensitive contexts like

Issues and challenges in the quality and credibility of crowdsourced data,
cited by a number of studies.




Geotagged vs. Non-
geotagged weels

Geotagged vs. Non-geotagged Feeds in General Practical Study Conducted in CSDILA in Jan 2014

e N b )

\ ® Geotagged ™ Non-geotagged / \ ® Geotagged ™= Non-geotagged/

(Birregah et al, 2012)




Methodology and Architecture of the

crowdsource

GCOLEGCECECG¢
GG L &L & Data Collection

ih
& %
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ From the Twitter Streaming AP

!‘ %% ‘%L Keyword Filtering
Earthquake, Storm and Flood

Duplicate Elimination
Eliminating Multiple & Identical Entries

Geotagging Analysis

Filtering the Non-geotagged Tweets

Storing and Structuring Data
Storing in PostgreSQL and making it GIS-ready

Mapping, Analysis and Visualisation

Using ArcGIS
(Laylavi, Rajabifard 2014)




Statistical overview of the disaster- ',
related tweeter data Effective se.”"

Keywords

Earthquake 65%

Storm 29%

Geotagging

Flood 6%

Tweets (per country)

USA 50%

Japan 20%

Philippines 4%

Others 26%

Language

English 57% 37% Japanese 6% Others

3% Geotagged

97% Non-Geotagged

Users (per country)
65% USA

9% Philippines

5% England

21% Others

(Laylavi, Rajabifard 2014)



Effective Disaster Management O

(JOverarching challenges for an effective Disaster

Management:
Connecting and building relationships; establishing
principles for sharing; reliability and performance; and
legislation.

JProposing a Framework comprises a foundation

and four pillars:
Governance and Leadership, Capability, Assurance and
Community.



Challenges for Effective Disaster
Management

Q@.

¢@, Better Effects

Synchronised, proportionate, appropriate
‘.", Better Actions
L\ ~ . Agile, improved tempo
Benefits @ Better Decisions
s —

= Superiority, better informed
Chain

‘6, Better Shared Understanding

Shared, joint, inter-government, coalition and multinational

¢6; Better Information Sharing

“—"_ Shared, accurate, timely, relevant, available

¢6> Better Networks

— Robust, secure, more extensive.

(MoD, 2005)




Challenges for Effective Disaster &
Management

3. Reliability and performance

Ensuring what’s in place actually perform effectively in
managing the disaster

4. Legislative support for the developed
strategies and activities.



academia-industry-government collaboration

for effective
disaster management

~ Effective Disaster Management

Eiuenruceand Capaci Assurance Communi
Leadership pacity ty
Foundation
Spatial Data -
P Research Past Reviews
Infrastructures
Research Priorities
Priority 1 Priority 2 Priority 3 Priority 4 Priority 5 Priority 6
Understanding Enhanced Technology Strengthening Mission critical Policy

natural disasters Decision Making community resilience communications







Centre Focus

o Multi-disciplinary

 All hazard and all
phases of disaster
management

e Global themes and
engagement

CDMPS

Research Training

AN AN

61+ COMPS

CENTRE FOR
DISASTER MANAGEMENT
AND PUBLIC SAFETY

WIDER SOCIETY

Research Training




Research Priorities  ©Je

Research Priorities

Understanding
Natural Disasters

Enhanced
Decision Making

Technology

Strengthening
Community Resilience

Mission Critical
Communications

Policy

Training
Education
Training

Training

Training

— Formal Training:
level
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External Interest

Over 20 countries and 40 organisations and
15 universities have expressed their interest in
being involved.

HiilElIn =

AN

V)%

—h

CDMPS | ENGAGEMENT INITIATIVE AND PROGRESS



WITHIN THE UNIVERSITY OF

MELBOURNE

e Over 50 researcher from:

Melbourne School of . Faculty of Medicine,
Engineering Faculty of Science Dentistry and Health

Sciences

Department of Mathematics

Infrastructure Engineering .
and Statistics

School of Population and
Global Health

Computer Science and

: _ Department of Information
Software Engineering

Systems Social Work
Mechanical Engineering School of Earth Sciences
Melbourne School of
Electrical and Electronic Land and Environment
Engineering Faculty of Architecture,

Melbourne Law School Building and Planning Forest and Ecosystem Science
Resource Management and
: School of Government Geography
Faculty of Education
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Features of the ﬁlDDSS

IDDSS SYSTEM

The technical aspects of the system include:

= Webmapping component = Modelling component
= Crowd sourcing component = Optimisation component
o | "~ = Access to authoritative
information
. = I

iDDSS Dema (v_25) xD«-—. canme ® e
= @ | [ localhost:8080/iddss/

MIKE21 Flood Model

Action
—  sim_89 @

damaged properties 1448 #QO00
hr39 - max waterd 1 #0000

b0 TG

Apr 7 -_-I]14'-"-‘|:E|I]:I]E|C




The system is current and interactive:

e Live emergency feeds aggregated from official sources and the
crowd

@

’
() b
@

« “Smart Safe City” mobile app will enable the two-way
communication between the community and decision makers in a
disaster context.

Case Area : Bushfire - Warrandyte You are bogged in as usr0l  logout | Control Panel
Data Lavers  Modeling  Simulalion

Stabic Layers +
Config =
Tithe Action

acrident

BOCINENE

road closure
inCident
WaITIng
WRITING

WaIming

5 . e 9 e 9 W 9
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To assist in your evaluation, you can:

 Load and visualize infrastructure layers in IDDSS

* Query attribute data on map

Case Area @ Bushfire - Warrandyte You are logoed in as usrol  jogout  Comtrol Paned
- Data Layers Modeling  Simulation

=" . !Eh..l
’ {,LJ ’ & Static Layers

mb_2011_population
= Altmame
oid 43563
§ mb_catll Residenhal
sad codell 211
sad_namell Melboume - Oute
dwellings 42
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The system has a number of analysis options:

O
Flood simulation and water depth calculations @,O

Property damage assessments using various damage curves

Total damage cost statistics of flood affected area

Case Area ! Flood - Maribymong You are logged In a5 usrol  logout
= " a = : E =3 il T = = = 3 T,
o e e . : i

Analysis on v_sim_341_60_MNoodprop

|Bued poguUod &

Choose Damage Curve: High Damage Rati |

.U'E"

@
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[
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The system allows you to:

 Conduct a bushfire propagation simulation

e

’
Ole

-~

o Carry out arisk area analysis using buffer rings and statistics
 Determine most the effective resource assignment through analysis

* Generate routing over damaged road network

Case Area : Bushfire - Warrandyte You are logged In as usr0l  logout
Resource Assignment Analysis on sim_342 T = e - i - —m ~ . A
Resource Taroet (ENEEEEEE o T Rar = '1 g Analysis on v_sim_342 spread 1121 b4
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Through integration with the Eva Planner:

 Animate fire spread and regional evacuation sequence
 Egresstime comparison among 3 different scenarios (blue, red, green)

 Generate statistics (exposure population, affected vehicles) on both
local and global levels

Case Area : Bushfire - Warrandyte

You are logged in & usrdl  logout
i Evacmation Planner Model Parameters of Scenariod
Iagnition Point  Sheltes  Wind

Name Coord

[puRg poguUDT 5

Shedter-0 145.310218,-37 849089
Shedter-1

Shedter-2 145.361459,-37 878125
Analysis on Pvacuation Scenario3
Eqress

Max

Mean

Min

Analysis on Evacuation Scenario?
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2 projects at this location:

_T

+ Global environmental change and human societies, coastal geomorphology and sea level rise, climate change nisk perception and adaptation

| envi t planning and

I ¢
—h * Riverine Landscape, Upstream Downstream Link Disaster Mar it, Biodiversity Conservation and Climate Change.
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Multiple phases

Map data 82014 Google. MaplT, 5K planet, ZENRIN | Terms of Use

A tool to bridge disaster management research gaps:

DISASTER MANAGEMENT
RESEARCH REGISTER (DMRR)

www.cdmps.org.au/dmrr

® e —
~
'\a‘. CDMPS CDMPS Disaster Management Symposium September 30t 2014




Disaster Management Research Register

¥,

o=

erCDMpPs _ .

d Disaster Management Home  Projects My profile  Researchers  Organizations  Keycenters  Aboutus

CENTRE FOR ) ictor
DISASTER WuMpEMENT  R@S€arch Register

AN PUBLIC SAFETY

Welcome to the Disaster Management
Research Register

This website is a repository of disaster management
research worldwide. Within the website is a map of
disaster management research worldwide, details
relating to specific projects, and resources for finding
relevant disaster management projects for you.

Find related disaster management research - worldwide!
Welcome to the Disaster Management Research Register (OMRR). The Register is a repository of disaster management related research worldwide.
ravides a farum for researchers to share and become aware of different disaster related

The Disaster Management Research Register (OMRR)
research taking place — no matter the hazard, the disaster phase under focus, or the country being studied. Researchers from ALL countries and ALL
organizations can list infarmation about their research projects and view information about other research projects taking place. To view the
current disaster management research listed, view the map below.
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Lessons Learnt &

We are facing unprecedented challenges...

- el 1" = e 3 ST S e I = =
— e e W = v 13 Tt - -
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Interoperability at the data level in an unrestricted
manner;
Seamless integration and free flow of data and
information exchange.



Thank You

abbas.r@Qunimelb.edu.au
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