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Problems versus Solutions

 We are good at assessing risk (defining the
problem)

 We are not so good at reducing it (providing
solutions)

— Developing tools with clients and stakeholders

— Working with them to develop response,
recovery and mitigation plans

 Reducing risk, increasing resilience
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Overview

e Risk assessment method

e Case studies
— Tsunami (Australia and region)
— Volcanic ash (Indonesia)
— Vulnerabillity/exposure (Philippines)
— Post-disaster damage (Indonesia)

e Conclusions
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Risk Methodology
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Impact Modelling
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Deep Water Model TsuDAT User
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xplore Offshore Tsunami Hazard
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Step 1. Tsunami Scenario =

Define the scenario for the tsunami
simulation. Fir: 2 hazard point from
within the simulation erea. Then, define the
return period or wave teight range.
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Define Simulation Area
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Step 1. Tsunami Scenario
Step 2. Tsurami Simuletion Area
Define the area far the tsunami
simulation. Draw or upload the area over
wik to run the simulation, add and rank

on data, then define the default mesh
resolution.
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Elevation Data: | () Add date
Optionally, create internal polygons for
of interest or to define areas with
mesh resal itinnz ar mesh frictions.
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Create Maps of Results
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Indonesia
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Gede Volcano, West Java, Indonesia

Volcanic Island Arcs
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Volcanic Ash Load (kg/m)

0.1-90

Observed Impact*

Significant damage to crops,
contamination of water supplies and
disruptions to critical infrastructure (i.e.
electricity)

90 - 150

Same as above as well as cosmetic
damage to building exteriors

150 -300

Same as above as well as partial
building collapse on flat roofs where ash
is allowed to accumulate

>300

Same as above as well as total building
collapse

* based on ash impact surveying at Rabaul in 1994; Blong (2003)




Single scenario (deterministic) - ASH LOAD (kg/m2) - VEI4 eruption of G.Gede
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python-FALL3D input parameters

Eruption Column Height: 20,000m (20km) Average grainsize: -1.43 phi
Eruption Duration: 12 Minimum grainsize: 4 phi
Post-eruptive settling duration: 0O Maximum grainsize -3.67 phi
Wind profile: 1 January 2009 (0:00) - 3 January 2009 (18:00) Sorting: 1.56




Percentage probability (%) exceeding 90 kg/m2 of volcanic ash load during a VEI 4 eruption of G.Gede
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ACCESS-T Forecast - ASH CONCENTRATION in the atmosphere (kg/m3) - FL300 (T18hr)
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python-FALL3D input parameters

Eruption Column Height: 20,000m (20km) Average grainsize: -1.43 phi
Eruption Duration: 12 Minimum grainsize: 4 phi
Post-eruptive settling duration: 6 Maximum grainsize -3.67 phi
Wind profile: ACCESS-T 18 hour forecast Sorting: 1.56
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Strengthening Natural Hazard Risk Capacity in the
Philippines

 GA and Philippine Institute of Volcanology & Seismology
(PHIVOLCS) partnership to better understand and reduce the
risks associated with natural hazards in the Philippines

e Aims:
* develop earthquake impact scenarios to support disaster risk reduction
initiatives in the local development planning process

e enhance PHIVOLCS’ Rapid Earthquake Damage Assessment System
(REDAS) for use by disaster managers following earthquakes

e undertake first-order earthquake impact assessments at any location in
the Philippines
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Development of Exposure Database

Floor Area Per

Ko — Use national census data
e combined with field
[ N | observations to develop
R statistical relationships to
distribute different building
types across a spatial grid
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Combining Hazard, Exposure & Vulnerability
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Preliminary Impact Results:
Mw 6.3 Scenario

UP Buildin No. Buildings No. Buildings Total Complete
Tune g Complete Damage Complete Damage Buildings in Damage Rate
yp (Pre-Code) (High-Code) lloilo City (High-Code)
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Outcomes of lloilo Impact Study

Results of partnership: _ :
« initiated the development of the first national “EARTHOUAKE EXPUSURE & VULNERABLITY Wonvsigp

NOVEMB
Lanzveen Mowre v

WASA, CLabicrafi? Faeasas

building typology for the Philippines

* introduced a framework for the development of
a building exposure database using National
and Local Government data that can be
systematically improved with time

» supported the development of earthquake
vulnerabilities for key building types though
engagement with local engineering expertise

o applied new exposure and impact modules in
REDAS using open source software

» undertaken earthquake impact assessments for
lloilo City
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Australian Government

Geoscience Australia

AusAlD

The 30™ September 2009
West Sumatra Earthquake

Padang Region Damage Survey

engara, 1. W.; Suavjana, M.; Beetham, D.; Corby, N.; Edwares, M.;
Griffich, M.; Welmer, M.; Weller, R,

2010/44

GeoCat #
70863
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The Event

30 Sept 2009, M 7.6
Depth 80 Km
60 km WNW of Padang

Survey found mostly MMI

VIIl over survey area
1,117 lives lost

279 ] 196 h O m eS d a.m ag ed Map Verzion 7 Pro n Fri Oet 2, 2009 01:14.40 .Mu-'l1 EE;— NCT REVIEWED EY HUMAMN n
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Objectives

 Two objectives:

— Detailed investigation that could inform
recommendations regarding damage and
Improvements

— Population survey that could produce
statistically useful data to inform knowledge of
the vulnerabilities of a wide range of
Indonesian building types
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Survey Team (and our Hotel)




Results

« Detalled survey provided Draft West Sumatra
Building Recommendations.

— Specific recommendations covering
Regulation, Enforcement and Engineering
Design and Construction

e Population survey informed building
vulnerability models for risk assessment
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Results

* The survey results informed a ‘Build Back
Better’ campaign in Padang: an awareness
campaign to help inform Indonesians about

practical ways they can make their families and
homes safer

http://www.rumahamangempa.net/

http://picasaweb.google.com/rumahamangempa?2
010
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Conclusions

e Risk assessment is essential to informing risk
reduction

e Science/engineering provides necessary
Knowledge base: data, tools, models

* Risk reduction begins with transfer of this
Knowledge to stakeholders in the community

e Partnerships in the Australasian region are
eading to risk reduction activities (developing
resilience)
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Thank You
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