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2004 Indian Ocean 
Earthquake and Tsunami
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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

• Risk assessment method
• Case studies

– Tsunami (Australia and region)
– Volcanic ash (Indonesia)
– Vulnerability/exposure (Philippines)
– Post-disaster damage (Indonesia)

• Conclusions
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Risk Methodology
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Earthquakes 
(tsunami 
sources) in 
and around 
Australia
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Impact Modelling
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Tsunami inundation 
modelling completed

2.2 million people 
within 3km of the 

coastline
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TsuDAT: Overview

Understanding your tsunami risk:
tsunami inundation modelling and

risk assessment workshop

In partnership with:In partnership with:
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Future Tsunami 
Modelling 
Capacity
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Explore Offshore Tsunami Hazard



IUGG Melbourne, Australia  June 2011

Define Simulation Area
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Create Maps of Results
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Workshop 4 - West Java Ash Risk
Update on development and application of python-FALL3D

Dr Adele Bear-Crozier
Geoscience Australia
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Indonesia
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Volcanic Island Arcs

•Indonesia
•Philippines
•Japan 

Central Java, IndonesiaCentral Java, Indonesia

Gede Volcano, West Java, IndonesiaGede Volcano, West Java, Indonesia

Bromo-Semeru Volcanoes, East Java, IndonesiaBromo-Semeru Volcanoes, East Java, Indonesia
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Ash DamageAsh DamageAsh Damage

Impact of volcanic ash load

Volcanic Ash Load (kg/m ) Observed Impact*

0.1 - 90
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)* based on ash impact surveying at Rabaul in 1994; Blong (2003)
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Probabilistic scenario (multiple wind)

Ash Load (kg/m )2

AA

What is the % 
probability volcanic 
ash deposited at 
location ‘A’ will 
exceed 90 kg/m ?

2

2

Answer: 30%

Implications:
Same as previous as well 
as cosmetic damage to 
building exteriors 
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Forecasting (ACCESS-T)

Ash Concentration (kg/m )3

Same 
volcanological 
procedure as single 
scenario 

Meteorological 
component - BoM 
forecast model 
ACCESS-T

37 km resolution
automated 24 

download of forecast 
data integrated into 
python-FALL3D 
procedure
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Overview

Risk assessment method
• Case studies

– Tsunami (Australia and region)
– Volcanic ash (Indonesia)
– Vulnerability/exposure (Philippines)
– Post-disaster damage (Indonesia)

• Conclusions
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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

• Aims:
• develop earthquake impact scenarios to support disaster risk reduction 

initiatives in the local development planning process 

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

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

Use national census data 
combined with field 
observations to develop 
statistical relationships to 
distribute different building 
types across a spatial grid

Distribution of concrete moment frame structures (C1L) across the 
pilot area of Iloilo City, Western Visayas, Philippines. Map produced 
using Generic mapping Tools (http://gmt.soest.hawaii.edu/)
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Combining Hazard, Exposure & Vulnerability
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Preliminary Impact Results: 
Mw 6.3 Scenario

UP Building  
Type

No. Buildings 
Complete Damage 

(Pre-Code)

No. Buildings 
Complete Damage 

(High-Code)

Total 
Buildings in 

Iloilo City

Complete 
Damage Rate 
(High-Code)

C1L 800 800 5400 15%

C1M 110 60 1600 10%

CWS 1100 1100 9100 12%

W1 600 600 5100 12%

Results rounded to nearest hundred buildings (except C1M)
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Outcomes of Iloilo Impact Study

Results of partnership:
• initiated the development of the first national 

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

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

• undertaken earthquake impact assessments for 
Iloilo City
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Overview

Risk assessment method
• Case studies

– Tsunami (Australia and region)
– Volcanic ash (Indonesia)
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– Post-disaster damage (Indonesia)
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• 30 Sept 2009, M 7.6

• Depth 80 Km

• 60 km WNW of Padang

• Survey found mostly MMI 

VIII over survey area

• 1,117 lives lost

• 279,196 homes damaged

The Event
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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)
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Results

• Detailed survey provided Draft West Sumatra 
Building Recommendations.
– Specific recommendations covering 

Regulation, Enforcement and Engineering 
Design and Construction

• Population survey informed building 
vulnerability models for risk assessment
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Results
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Demolition and Steel Recovery
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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/rumahamangempa2

010
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Conclusions

• Risk assessment is essential to informing risk 
reduction

• Science/engineering provides necessary 
knowledge base: data, tools, models 

• Risk reduction begins with transfer of this 
knowledge to stakeholders in the community

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