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GEOGRAPHICAL APPROACH OF SOCIAL VULNERABILITY: A FRENCH 
URBAN EXAMPLE, MULHOUSE 

Elise Beck, Territoires (UMR PACTE 5194, UJF/UPMF/IEP/CNRS), Grenoble, France, Elise.Beck@ujf-

grenoble.fr  

Sandrine Glatron, LIVE (CNRS-UdS), Strasbourg, France, sandrine.glatron@live-cnrs.unistra.fr 

 

We consider social-spatial vulnerability as a combination of material (physical) and social factors 

(Adger, 2006). Many studies carried out by geographers, and thus taking into account the spatial 

dimension of vulnerability, focus on the physical factors for various hazards. But it is often harder to 

integrate social data in the spatial definition of social vulnerability. Among different social 

parameters of vulnerability, socio-demographical parameters but also perception dimension and 

resilience capability can be integrated. Based on the work conducted by Cutter et al. (2000) and 

d'Ercole (1996), we proposed a synthetic index of social vulnerability in the perspective of being 

gathered with other types of vulnerability (material, political and managerial).  

We consider that the combination of three main series of factors shapes this socio-spatial 

vulnerability: the knowledge of phenomena and of risk management (which can be influenced by 

preventive information), the cognitive representation of risks (perception, experience of 

catastrophes) and, finally, demographical, social, economical (age, gender, family situation, 

occupation) and geographical constraints (distance from emergency services and hazard). We thus 

collected social data through a perception survey which was aimed at gathering information about 

these different vulnerability factors. Forty-three questions were asked of 491 persons in the area of 

Mulhouse (East France), which is exposed to several hazards, including floods, seismic and industrial 

hazards. The synthetic vulnerability index was calculated on the basis of the answers given to the 

questions.  

Beside classical statistical analysis of the survey, (uni- and bi-variate analysis), as geographers, we 

took into account the spatial dimension along three axes:  

1) representation of results: integration of the answers to the questionnaire (including the 

social vulnerability index) into a geographical information system. This allowed us to map 

the results; the answers were aggregated at the scale of socially and morphologically 

homogeneous districts. 

2) distance as a vulnerability factor: distance to hazard and fire stations (for emergency 

services) was considered as a geographical constraint (D'Ercole, 1996)  

3) distance as an explanatory factor of the spatial variations of vulnerability, even if the 

relation between those two variables is complex (Bonnet, 2002). 

We focused our study on seismic and industrial hazards: the spatial component of vulnerability to 

earthquakes appears difficult to apprehend. On the opposite, we found that, although most of the 
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respondents did not feel exposed to industrial risk, those who lived close to hazardous industrial 

areas were more likely to be aware of that risk (see map); oppositely, they seemed more vulnerable 

(according to our index); topography could also explain why some people were more prone to feel 

exposed to industrial risk. 

This kind of approach has two objectives:  

1) from a scientific point of view, we aim at better understanding the factors of vulnerability, 

including spatial dimension; 

2) for an operational objective: based on such results, local authorities could focus their preventive 

information campaigns on specific social groups or districts. 

However, further developments are necessary to better understand the influence of distance and of 

each social factor on vulnerability, as some of them tend to be difficult to identify. 
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UNDERSTANDING HOW INDIVIDUALS MAKE MEANING OF HAZARD 
AND PREPAREDNESS INFORMATION: KEY THEMES FROM 
QUALITATIVE INTERVIEWS 

Julia Becker, Joint Centre for Disaster Research, Massey University / GNS Science, P.O. Box 30 368, 

Lower Hutt, New Zealand, j.becker@gns.cri.nz  

David Johnston, Joint Centre for Disaster Research, Massey University / GNS Science, P.O. Box 30 

368,  Lower Hutt, New Zealand, david.johnston@gns.cri.nz  

Douglas Paton, School of Psychology, University of Tasmania, Launceston, Tasmania 7250, Australia, 

Douglas.Paton@utas.edu.au  

Kevin Ronan, School of Psychology and Sociology, Central Queensland University, Rockhampton, 

Queensland 4702, Australia, k.ronan@cqu.edu.au  

 

A PhD study, using grounded theory methodology, is currently underway to investigate how 

individuals making meaning of information about hazards and preparing, and how this relates to 

actual preparedness activities. A total of 48 interviews were conducted with residents from Timaru, 

Napier and Wanganui in 2008. Participants were asked to freely discuss their thoughts on natural 

hazards and preparedness with specific reference to earthquake hazards. Interviews were 

transcribed and coded using the computer programme Atlas Ti. From the coding an initial analysis 

has been undertaken to identify key themes for further exploration and to allow development of 

theory. This poster outlines a few of the key themes that arose during the interviews and an initial 

analysis. 

First, people tend not think or talk about hazards much. Where they do it is often prompted by a 

trigger, for example, an event experienced; an event seen in the news media; school or work 

projects; or a community group activity. This is an important issue as the frequency of discussion of 

hazards is an important predictor of preparedness. This makes it important to consider whether the 

way in which hazard information is disseminated influences levels of discussion of hazards.  Second, 

information types received by people fall into two main categories: passive information which 

provides details about hazards and preparedness, and tends to predominantly raise awareness (e.g. 

brochures); and interactive information (e.g. school activities, community activities). Interactive 

types of information are more likely to get people thinking, talking about, and undertaking, 

preparedness activities. This highlights the benefits of community engagement in the risk 

management process to promote preparedness (and ensure cost effective use of resources). Third, 

participants’ interpretations of hazards and preparedness vary considerably. Hazards in people’s 

minds range from natural hazards through to hazards that are more salient to daily life such as 

mailto:j.becker@gns.cri.nz
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workplace hazards or personal hazards. To individuals, preparedness may mean items collected 

specifically for an emergency, or more generic concepts such as safety or resourcefulness.  

Future public education will benefit from considering how a mix of passive versus interactive 

information can be provided; how to ensure that the best use is made of triggers; and how people’s 

differing interpretations of hazards and preparedness can be harnessed and incorporated into 

education programmes (e.g. emphasising personal safety as part of programmes, as well as 

emphasising preparedness items needed). 
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THE GREAT CALIFORNIA SHAKEOUT 

Mark Benthien, Southern California Earthquake Center, Los Angeles, CA 90089, United States 

benthien@usc.edu  

 
The Great California ShakeOut began in November 2008 and was the largest earthquake drill in U.S. 

history, involving over 5 million participants (southern California only) through a broad-based 

outreach program, media partnerships, and public advocacy by hundreds of partners. The basis of 

the drill was a scenario for a magnitude 7.8 earthquake on the southern San Andreas fault, which 

would cause broad devastation. In early 2009 the drill became statewide, and will be held on the 

third Thursday of October each year. The expanded 2009 ShakeOut involved over 6.9 million people, 

with participants in every county of the state, and did not focus on one particular earthquake but 

instead the range of possible earthquakes throughout the state. Also in 2009, the “Great West Coast 

ShakeOut” was held on the South Island of New Zealand and was the first example of how to 

replicate the ShakeOut model outside of California. Other drills are now being planned elsewhere in 

the United States and other countries, and the 2010 Great California ShakeOut is well underway. 

Individuals and organizations register through a central website (www.shakeout.org), though most 

participants are counted in totals listed by organizations (especially schools, districts, and 

governments). The main activity of the ShakeOut drill is “Drop, Cover, and Hold On,” so that this 

proper safety action becomes automatic and better known. This and other preparedness actions 

that individuals and organizations can include in the planning and execution of their drills enforce a 

key theme of the ShakeOut: what we all do now, before a big earthquake, determines what our lives 

will be like after. Preparedness maintains our quality of life or shorten recovery time, but it must 

happen at all levels: individuals, families, communities, organizations, schools, and governments. 

The ShakeOut is designed to involve all these levels in a single activity, and inspire dialogue for 

improved resiliency.  

The communication campaign was structured around four objectives: 1) consistent messaging from 

many sources; 2) visual reinforcement of proper actions; 3) encouragement of “milling”; and 4) focus 

on concrete actions to avoid expected losses. The goals of the ShakeOut were: 1) to register 5 million 

people to participate in the drill; 2) to change the culture of earthquake preparedness in southern 

California; and 3) to reduce earthquake losses in southern California.  

The ShakeOut is a “teachable moment” on par with having an actual earthquake (which usually leads 

to increases in preparedness). ShakeOut creates the sense of urgency that is needed for people, 

organizations, and communities to get prepared, to practice what to do to be safe, and to learn what 

plans need to be improved. 

mailto:benthien@usc.edu
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DISASTER WASTE MANAGEMENT FOLLOWING A LARGE SCALE 
WELLINGTON EARTHQUAKE 

Charlotte Brown, University of Canterbury, Private Bag 4800, Christchurch, New Zealand, 

charlotte.brown@pg.canterbury.ac.nz  

Mark Milke, University of CanterburyPrivate Bag 4800, Christchurch 8140, New Zealand, 

mark.milke@canterbury.ac.nz  

 

Natural disasters can generate large volumes of debris. In some cases, many years worth of waste 

can be generated in a single event – often overwhelming local solid waste management facilities and 

personnel.  However, the role of debris in disaster management is still largely under-estimated and 

misunderstood – presenting as more of a logistical technical exercise and road-block to recovery 

than an action integrated into both the emergency response/recovery and solid waste management 

system, with social, environmental and economic effects. 

Disaster waste impacts almost every aspect of an emergency response and recovery effort.  Disaster 

debris can impede rescuers and emergency services reaching survivors; inhibit provision of lifeline 

support; pose a public and environmental health hazard; and hinder the social and economic 

recovery of the affected area.  Poor management of a clean-up effort can exacerbate these 

problems, and can result in a slow and costly recovery which is potentially risky to public and 

environmental health in both the short and long term.  Surprisingly, the need to plan for disaster 

debris has only been recognised, internationally, in the last 15 years or so. 

This research, as part of an international study on Disaster Waste Management, aims to develop a 

planning and decision-making guide for management of disaster waste in Wellington.  It is estimated 

that millions of cubic metres of debris will be generated following a large scale earthquake in 

Wellington.  The geography of Wellington, the predicted liquefaction, landslides and associated 

disruption to roads and services will compound the task of debris removal. 

The research looks at the environmental, economic and social effects of potential waste 

management options.  It also explores the organisational, funding and legal mechanisms which are 

currently in place, or should be in place to facilitate management of disaster waste. 
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THE USE OF STORIES AND SIMPLE MESSAGES AS SUCCESSFUL 
STRATEGIES IN DISASTER RISK REDUCTION 

Vivienne Bryner1, Richard Norris2 & Jean S Fleming1 

1Centre for Science Communication, University of Otago, 2Department of Geology, PO Box 56, 

Dunedin 9054, New Zealand 

vivienne.bryner@gmail.com  

 

Motivating effective risk preparedness, response, recovery and mitigation outcomes is fundamental 

to disaster risk reduction.  Communicating key information to the wide spectrum of users that make 

up human communities is a key Disaster Risk Reduction (DRR) challenge, especially when adopting 

an all-hazards approach.   

A complex array of community (social, geographical and economic) and individual characteristics, 

such as risk perception and tolerance, trust and cultural and personal beliefs, not to mention 

language itself, which form a complex cognitive framework influence decision-making in achieving 

disaster risk reduction outcomes.  Faced with such complexity, is there potential to achieve specific 

desired DRR outcomes and actions simply and effectively?  I propose that there is. My PhD will 

attempt to show that using emotion as a universal human currency in communication stories and 

simple, culturally applicable messages have value as successful strategies in DRR.  

Science is often presented as ‘fact’ with an assumption that everything else is ‘fiction’.  Narrative and 

language features such as simile and metaphor have had limited place in the presentation of science, 

and descriptions of events and phenomena have been distanced from the personal. Emotion has 

never had a place in traditional science presentation. Yet emotion is key to engaging and motivating 

an audience to action. People respond to messages that are simple, concrete, credible and 

emotional: in other words, to stories.  I suggest that through anecdotal stories, emotion may be 

brought into DRR communication to achieve disaster risk reduction actions. Stories that engage and 

motivate audiences should illustrate and complement the simple underlying messages to be 

communicated, with those messages having been carefully selected to support agreed desired 

outcomes and actions.  Deliberate inclusion of metaphor is likely to be valuable as cognitive linguists 

have increasingly recognised its powerful role in affecting human perception and subsequent action.  

Clear DRR goal-setting may identify a simple set of simple information messages.  Appropriate story 

selection would follow, with stories chosen to be community-specific, and thus engage their 

audiences.  Research has shown that the preferred media for communication is typically already 

known within a community. Further, communities have their own stories – irrespective of whether 

these derive from ancient myths, historical records, personal accounts in newspapers, television 

news interviews or blog or text messages.  Match the stories and simple messages with the 

audience, and communicating the science of DRR may become simpler.   

mailto:vivienne.bryner@gmail.com
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THE TURKISH CATASTROPHE INSURANCE POOL - 10TH YEAR 

B. Burcak Basbug-Erkan, Disaster Management Implementation and Research Centre, Middle East 

Technical University, Ankara, Turkey, bberna@metu.edu.tr 

 
The devastating 1999 Marmara and Duzce earthquakes lead to a significant increase in the 

earthquake studies in Turkey in geological, engineering and financial aspects. The start of the Turkish 

Catastrophe Insurance Pool (TCIP) on 25 September 2000 brought the mandatory earthquake 

insurance scheme in Turkey. Since then, many claims have been made after the earthquakes. TCIP is 

a good example of PPP insurance mechanism. In this study, the success and way ahead of the 

Turkish Catastrophe Insurance Pool during past 10 years are discussed. 

mailto:bberna@metu.edu.tr
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RESIDENTIAL BUILDING DAMAGE SURVEY FOR THE 2009 BLACK 
SATURDAY BUSHFIRES 

Bob Cechet, Neil Corby, Nariman Habili and Chris Thomas 

Risk and Impact Analysis Group, Geoscience Australia, Canberra 2601, Australia 

 

In early February 2009, bushfires devastated the Australian state of Victoria, causing extensive 

property damage and unprecedented loss of life. February 7th set record maximum temperatures for 

Melbourne (46.4o C) as well as many Victorian cities and towns. The Black Saturday bushfires were a 

series of fires burning across Victoria during extreme bushfire-weather conditions. As many as 400 

individual fires were recorded on Black Saturday and, as a result of the fires, 173 people died and 

414 were injured. The fires directly impacted 51 townships, destroying over 2,100 homes, along with 

many businesses and schools.  

The scale of the Black Saturday bushfires presents significant challenges to agencies tasked with 

providing recommendations for changes to building design, planning and management regulations. 

In response to the bushfires, a group of researchers from various states, fire agencies and research 

organisations, including Geoscience Australia, were assembled to provide the Australian fire and land 

management agencies and the 2009 Victorian Bushfires Royal Commission (VBRC) with an objective 

scientific analysis and a comprehensive dataset of the factors surrounding these series of fires. 

Geoscience Australia conducted a physical survey on five areas affected by the bushfires to gain a 

comprehensive and detailed understanding of the magnitude and nature of the impact, particularly 

on buildings. A damage assessment of the fire impact on for residential structures was undertaken 

using a combination of Google Street View (limited coverage), aerial photography (before and after 

imagery) and the Rapid Inventory Collection System (RICS), a vehicular data collection (image and 

GPS) system developed at Geoscience Australia. Over a period of three weeks RICS captured total 

coverage of residential structures within 200 metres of roads and tracks; more than 500,000 images 

were obtained involving about 8,000 structures. The Google Street View and RICS images were 

essential for delineating differences between houses and other buildings such as sheds, commercial 

premises and animal shelters. 

The five regions surveyed had nearly 5,400 residential structures within the fire perimeter. Due to 

the extreme nature of the fires, houses that were affected were generally severely damaged. The 

impact assessment therefore employed just three damage categories: Destroyed, Minor Damage 

and No Damage. The damage survey indicated that just over 2,100 homes were destroyed and in 

addition about another 800 received minor damage.  
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ANTICIPATING CASCADING CONSEQUENCES OF INFRASTRUCTURE 
FAILURES IN DISASTERS 

Stephanie E. Chang,  University of British Columbia, Vancouver, BC, Canada  

 
Urban infrastructure systems are of paramount concern in disaster response and recovery. Electric 

power, water, transportation, telecommunications, and other networks provide vital services not 

only to residents and businesses, but also to emergency responders and organizations involved in 

disaster recovery. Moreover, infrastructure systems are highly interdependent -- loss of electric 

power, for example, can cause cascading failures in dependent infrastructures such as water systems 

and hospitals. This presentation addresses the need to enhance community resilience to 

infrastructure failures in disasters, focusing on the particular problem of infrastructure failure 

interdependencies (IFIs). It first draws on a multi-hazard database of U.S. and Canadian disasters to 

identify IFIs that occur commonly and cause significant societal impacts. The presentation then 

surveys current research on anticipating IFIs through approaches such as computer modeling, asset 

ranking, and expert judgment elicitation. An example of anticipating IFIs in flood and earthquake 

scenarios is provided from Greater Vancouver, Canada. The presentation concludes by arguing that 

research-practice partnerships are essential in addressing infrastructure interdependencies, and 

discusses some of the associated challenges and opportunities.  
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EUROPE PARALYSED: THE 2010 EYAFJALLAJÖKULL ERUPTION 

Shane J. Cronin, Institute of Natural Resources, Massey University, Private Bag 11 222, Palmerston 

North, New Zealand, s.j.cronin@massey.ac.nz 

 
The beginning of an eruption of Eyafjallajökull in late 2009 was a spectacular tourist spectacle. Even 

during its climactic phases, when eruption intensity increased and new vents opened beneath glacial 

ice to produce explosive phreatomagmatism, it remained a relatively “small” eruption. Despite this, 

however, during April and May 2010, this modest-sized eruption in an isolated part of Iceland very 

quickly produced one of the greatest natural-hazard induced economic crises of recent decades. It 

led to one of the largest disruption to global air transport known outside war-times and via breakage 

of transport linkages, severely impacted on businesses and individuals around the entire globe. From 

a volcanic perspective, this eruption was not an unusually large or complex event, and may not leave 

much trace in the geological record. It was a mere shadow, for example, of the massive Laki fissure 

eruptions of 1783, that although not explosive, produced enough volcanic gas to cause one of the 

greatest natural air “pollution” events known– leading to years of climate impacts across Europe.  

The proximal impacts of the Eyafjallajökull eruption were almost identical to those occurring from 

Ruapehu during its eruptions of 1995-1996. In an area of pastoral farming, sheep were withheld 

from pasture for fears of fluoride poisoning and as pastures were buried and destroyed by ash. The 

eruption occurred at a time of year when animals were under shelter, hence no major casualties 

resulted. In parallels to Ruapehu, large lahars in several catchments also accompanied the onset of 

explosive eruptions.  These local impacts led to temporary evacuations of up to 800 people, but no 

casualties.   

It was the far-field impacts of the Eyafjallajökull eruption that were the greatest, although physically 

and chemically the impacts of ash deposition across Europe were negligible. The primary hazard was 

to jet aircraft and passengers, because from 15 April 2010, the ash plume rose to over 9 km high and 

into the Jet Stream, with wind conditions blowing fine glassy particles directly over Europe. Over the 

next weeks, airports in several parts of Europe were closed due to the known threat of ash particles 

affecting jet engines. There was a great deal of debate and huge pressure on authorities to reopen 

air space as early as possible. The airline industry alone estimated its daily losses to be around $US 

200 million, but flow-on economic losses ballooned even further. These pressures led to some 

attempts to get around the flight restrictions, which may have led to even greater potential danger 

to airline passengers.  

A similar scale and type of eruption to the recent Icelandic event is highly possible at Ruapehu, 

Tongariro or Taranaki Volcano.  Like in 1995/96 at Ruapehu, these types of events would have major 

consequences on our own airspace, and would pose major dilemmas to civil aviation authorities and 

our air industry. In addition, given our higher population and greater intensification of high-value 

pastoral agriculture, our vulnerability to such eruptions is significantly greater than that of the 

Eyafjallajökull area of Iceland. 

mailto:s.j.cronin@massey.ac.nz
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COASTAL CLIFF HAZARD IDENTIFICATION IN THE AUCKLAND 
METROPOLITAIN URBAN AREA 

 
Mark E. Dickson, School of Environment, University of Auckland, Private Bag 92019, Auckland, New 

Zealand, m.dickson@auckland.ac.nz 

Ryan Paulik, Auckland Regional Council, Private Bag 92012, Auckland, New Zealand, 

ryan.paulik@arc.govt.nz    

 

The Auckland region contains the largest metropolitan urban area in New Zealand. Urban 

development boarders 320km of coastline, 33% of which is comprised of coastal cliffs cut into 

sedimentary rocks of the Waitemata Group. The majority of coastal cliffs are occupied by residential 

development with lesser extents of reserves and government property (e.g. schools). Sea views are 

highly sought after and in many areas residential development has encroached close enough to the 

cliff edge to become vulnerable to cliff instability and coastal landslides.  The value of residential 

land on coastal cliffs has doubled in the last 20 years making the identification of coastal cliff hazards 

imperative in reducing the risk to current and future property owners. 

Previous studies have discussed coastal landslide hazards along discrete sections of the Auckland’s 

urban coastline (e.g. Moon and Healy, 1994; Jongens et al. 2007). In this paper we build on previous 

work by undertaking a regional-scale field and desk-top study of coastal cliff hazards across the 

Auckland metropolitan urban area.   Geological conditions considered as important in controlling 

cliff failure were mapped at over 500 field sites. Approximately 80 historical landslides were mapped 

from aerial photos (2008) and a Digital Terrain Model derived from a LIDAR survey (2006). Landslide 

types were verified in the field and geological conditions recorded. It is intended that this large 

dataset will (1) facilitate an analysis of regional-scale landslide patterns, and (2) underpin an 

assessment of future potential landslide magnitudes for intact cliff sections with similar geological 

structure and irregularities. This information will assist in the identification of coastal cliff hazard 

zones required for future risk assessment, land use planning and public education.   

 
Jongens, R., Gibb, J. G., Alloway, B. V. 2007: A new hazard zonation methodology applied to residentially 

developed sea-cliffs with very low erosion rates, East Coast Bays, Auckland, New Zealand. Natural Hazards. 40. 

223-244. 

Moon, V. G., Healy, T. 1994: Mechanisms of coastal cliff retreat and hazard zone delineation in soft flysch 

deposits. Journal of Coastal Research. 10. 663-680. 
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INVESTIGATING THE SUCCESSFUL PROVISION OF SCIENCE ADVICE FOR 
CRITICAL EMERGENCY DECISION-MAKING DURING NATURAL HAZARD 
EVENTS 

 
Emma E. Doyle and David M. Johnston, Joint Centre for Disaster Research, Massey University / GNS 

Science, PO Box 756, Wellington 6140, New Zealand. emmadoyle79@gmail.com   

 

New Zealand is a country at risk from numerous extreme natural hazards that pose a threat to life, 

infrastructure and business. These include explosive volcanic eruptions, earthquakes and tsunamis. 

A number of critical emergency management decision-making challenges arise in the lead up to, 

during, and after such events. Personnel within local, regional and national Emergency Operations 

Centres (EOCs/ECCs) often make these decisions based upon limited and uncertain information. 

Successful decision-making is fundamentally dependent upon the situational awareness of the EOC 

personnel, which is their assessment and understanding of the available information, the definition 

of the problem at hand, and the time and risk pressures. Implicit in this understanding and the 

resultant critical decisions is the use of scientific information and advice. This requires a 

rationalisation and integration of the wide range of scientific opinions, model outputs and outcome 

scenarios. Model variance can range from contrasting simulation scenarios through to completely 

different scientific foundations. Recent emergencies and national exercises have tested the provision 

and integration of science advice into the emergency management sector. The New Zealand Cabinet 

directed national “Exercise Ruaumoko” was run in 2007/2008, to comprehensively test the local, 

regional and national arrangements for dealing with the lead up to a volcanic eruption in the 

Auckland metropolitan area. Key recommendations from this exercise were for the refinement and 

co-ordination of scientific advice from “one trusted source”, and the need for protocols for 

communicating probabilities and uncertainties. In N.Z., “Science Advisory Groups” (SAGs) have been 

identified as the pathway for the formation and dissemination of this advice to EOCs. However, 

there is currently limited understanding of how this information is effectively used during the 

decision-making process of the volunteer EOC personnel. We present planned test simulations to be 

conducted in a new “EOC Lab” to investigate how the presentation style of the scientific information 

and the methodology for forming a consensus affects the situational awareness of EMOs and the 

effectiveness of the critical decisions they make. These exercises will involve re-running challenging 

aspects of Exercise Ruaumoko to test the suitability of various scientific advice formats for different 

behavioural decision-making strategies, with a goal to establish guidelines for the provision of 

scientific opinions and model outputs during hazardous events. 

mailto:emmadoyle79@gmail.com
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NEWS FROM THE COURTS – POST-DISASTER LEGAL PROCEEDINGS 
AND IMPLICATIONS FOR EMERGENCY MANAGERS 

Michael Eburn, University of New England, Armidale, NSW 2351, Australia, meburn@une.edu.au 

 

A number of catastrophic events in Australia have seen the community use lawyers and the legal 

system to explore issues of natural hazard management in Australia.  Two of the most significant 

legal events in 2009 – 2010 have been the 2009 Victorian Bushfires Royal Commission and legal 

action in the ACT Supreme Court trying to attribute responsibility for the 2003 Canberra firestorm.  

The Canberra litigation was, in turn, preceded by a drawn out coroner’s inquest and a parliamentary 

enquiry. 

The findings from these various legal enquiries are, in many cases, controversial but the existence of 

these high profile enquiries and their recommendations will impact upon the way the Australian 

authorities respond to fires and other hazards for years to come.  It is incumbent on emergency 

managers to understand what has been recommended or how the law has developed and what 

implications these may have for emergency management policy. 

This paper will report on the outcomes from these two significant legal events and explore what 

implications they may have for emergency managers and the development of hazard management 

policy.

mailto:meburn@une.edu.au
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MAINSTREAMING FIRE POLICY 

Michael Eburn, Fenner School of Environment and Society, ANU, Canberra, Australia 0200 

meburn@une.edu.au  

Stephen Dovers, ANU  

John Handmer, RMIT University 

Barbara Norman, University of Canberra 

 

This paper will report on a scoping study (funded by the Bushfire Cooperative Research Centre) to 

identify inconsistencies across policy and legal responses for fire management. Legal dimensions of 

mainstreaming, in particular, have received little attention.   

The scoping study is the first stage of ongoing work by the Bushfire CRC to respond to issues raised 

by the 2009 Victorian Bushfires Royal Commission.  The purpose of this study is to stimulate 

discussion on the utility or effectiveness of mainstreaming and to recommend further research on 

appropriate ways to bring fire management into mainstream policy, rather than allowing fire policy 

to remain fragmented across jurisdictions and departmental responsibilities.    

This paper will be of particular interest to fire managers, but will also be relevant to anyone involved 

in managing the response to all natural hazard events. This project will lead the discussion on how to 

ensure that planning for, and responding to, fire and other natural hazards becomes a whole of 

government policy issue, rather than an issue that fire and other response agencies must manage in 

the face of competing and conflicting policy priorities. 
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GIS-BASED LANDSLIDE SUSCEPTIBILITY MAPPING IN THE WEST 
COAST REGION, NEW ZELAND 

Kevin England, University of Canterbury and West Coast Regional Council.  

Kevin.england@pg.canterbury.ac.nz  

 

Landslides, in their various forms, are a common hazard in mountainous terrain, especially in 

seismically active areas and regions of high rainfall. The West Coast Region of New Zealand is 

dissected by many active faults, experiences frequent earthquakes and in many locations annual 

rainfall exceeds 7m. Consequently, landslides are widespread natural phenomena in the region and 

since European settlement began in the late 19th century have been responsible for 27 deaths, along 

with frequent damages to road and rail infrastructure, settlements and agricultural land. The 

continuing residential and commercial development of hilly country throughout the region 

combined with the increasing value of real estate has highlighted the need for better understanding 

of landslide occurrence and distribution.  

This study has delineated landslide susceptibility by mapping the spatial distribution of landslides 

and comparing this landslide inventory to mapped terrain variables within a Geographical 

Information System (GIS). The relationships between the landslide distribution and the terrain 

variables that contribute to landscape instabilities are explored using bivariate statistics and a 

landslide susceptibility map has been produced illustrating the relative susceptibility of the 

landscape to landslides triggered by rainfall. This is the first landslide susceptibility map for the 

region and will be used as an aid to decision making in development planning by the 3 Territorial 

Local Authorities (TLA’s), the West Coast Regional Council (WCRC), and by civil defence staff for 

emergency planning.  

The landslide inventory map has been overlayed with categorised terrain variable maps of geology, 

slope steepness, slope aspect, annual rainfall, high intensity rainfall distributions, soil induration, soil 

drainage, land cover and proximity to faults. After this, the “weights-of-evidence” method of 

Bonham-Carter (1994) has been used to assign weights to the various classes within each factor map 

and produce a landslide susceptibility map. The predictive power of the resultant map has been 

tested using the success rate curve method of Chung and Fabbri (2003). These methods were chosen 

in accordance with the Guidelines for landslide susceptibility, hazard and risk zoning for land use 

planning which were written on behalf of the Joint Technical Committee on Landslides and 

Engineered Slopes.  

In parallel with this work, an historic catalogue of landslide occurrences in the Region has been 

compiled from newspaper archives, compilation of past research, road and rail maintenance records 

and other observations. This catalogue will be used to help classify the landslide hazard in specific 

areas on a case by case basis. 
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This research has been carried out in conjunction with the WCRC, funded in part by Envirolink. The 

techniques described could be used to delineate the landslide potential in other regions of the 

Country where landsliding has been deemed a problem. 
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REDUCING THE RISK OF DISASTERS THROUGH PARTICIPATORY 
THREE-DIMENSIONAL MAPPING  

J-C. Gaillard, School of Environment, University of Auckland, New Zealand 

Jake Rom D. Cadag, University of Montpellier III, France 

 

Participatory 3-Dimensional Mapping (P3DM) consists of building stand-alone large-scale relief maps 

made of locally available and cheap materials (e.g. carton, paper, cork) over people overlap thematic 

layers of geographic information. P3DM enables the mapping of landforms and topographic 

landmarks, land cover and use, and anthropogenic features, which are depicted by push-pins 

(points), yarn (lines), and paint (polygons). Participants plot land use and other geo-referenced 

features threatened by natural hazards and differentiate them according to their vulnerability. Pins 

of different shapes, sizes and colours enable differentiating building materials and locating the most 

vulnerable people in the community. It is also possible to identify different resources which form the 

household livelihoods, land tenure and power relationships within the community. Members of the 

community eventually delineate hazard-prone areas and locate local resources to face these threats. 

It is then easy and quick to evaluate disaster risk based on hazards, threatened assets, vulnerabilities 

and capacities. P3DM then enables the planning of disaster risk reduction measures based on multi-

stakeholder group discussions over the map, helping to find consensus among participants. 

Therefore, P3DM fosters the participation of a large range of stakeholders, especially the 

collaboration amongst scientists, government officials, and local communities, thus enabling the 

integration of bottom-up and top-down risk reduction measures. P3DM provides a tangible tool 

where the most marginalized people, including the illiterate who may have a poor understanding of 

scientific concepts, can discuss disaster risk reduction with scientists, who on the other hand may 

have a poor understanding of the local context. All stakeholders can contribute their knowledge on 

the same tool and in the same forum. P3DM is credible to both locals, who build the map and plot 

most of the information, and to scientists and local government representatives who can easily 

overlap their own data and plans on scaled and geo-referenced maps. In the process, NGO partners 

serve as facilitators and moderators. The integration of bottom-up and top-down actions is 

further facilitated when P3DM data are integrated into Geographic Information Systems 

(GIS) to make use of people’s knowledge beyond the community which built the map. 
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BRIDGING THE GAP BETWEEN TOP-DOWN AND BOTTOM-UP 
INITIATIVES IN DISASTER RISK REDUCTION  

J-C. Gaillard, School of Environment, University of Auckland 

Jessica Mercer, Catholic Agency For Overseas Development – CAFOD

 

Top-down and bottom-up actions whilst in them-selves necessary will not suffice alone for a 

sustainable reduction of disaster risk. Bottom-up initiatives are essential in fostering local 

community participation and the integration of local knowledge into the reduction of disaster risks. 

Top-down actions are similarly important in facilitating good governance and social protection in the 

face of natural hazards and to spread scientific knowledge. In that context disaster risk reduction 

should involve a larger array of stakeholders, including national and local governments, international 

organisations, NGOs, scientists, local communities, school pupils, faith groups, private companies 

from the business sector, etc. However, in reality there are very few initiatives which integrate both 

top-down and bottom-up actions. Most bottom-up participatory initiatives are confined to 

community beneficiaries and NGO facilitators. On the other hand, scientists have often overlooked 

local knowledge and national and local governments are often enclosed within top-down, command-

and-control national disaster management frameworks which give them little freedom for 

alternative initiatives. The gap between top-down and bottom-up thus largely lies in the lack of 

dialogue and trust between stakeholders of disaster risk reduction. The lack of trust and dialogue 

results from an absence of tools providing a common ground for dialogue between actors and from 

the absence of legislative instruments to foster the integration of both sides of the disaster risk 

reduction spectrum. This presentation will discuss these issues with a particular focus on mapping 

and mapping tools and suggest a framework which aims at bridging the gap between top-down and 

bottom-up initiatives in disaster risk reduction. 
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INFLUENCE OF PREVENTIVE INFORMATION AND EXPERIENCE ON 
LAYPEOPLE RISK PERCEPTION 

Sandrine Glatron, LIVE (CNRS-UdS), Strasbourg, France, sandrine.glatron@live-cnrs.unistra.fr 

Carine Heitz, LIVE, BETA, Strasbourg University, France, carine.heitz@live-cnrs.unistra.fr 

Elise Beck, Territoires (UMR PACTE 5194, UJF/UPMF/IEP/CNRS), Grenoble, France,  

Elise.Beck@bvra.ujf-grenoble.fr 

 

 The psychometric paradigm states that individual perception of risks are influenced by some risk 

characteristics which can be represented by three main dimensions: dread, familiarity and 

endangerment. These dimensions are notably influenced by laypeople’s knowledge about risks. We 

study three main factors which determine the level of knowledge: information, experience and 

“position”. As geographers, we are interested in, and convinced of, the influence of spatial 

organisation on those factors of risk perception. Thus, we focus on: 

 the diffusion area of information (official and preventive information); 

 people’s position in front of risks (‘objective’ distance to risks in two and three dimensions), and 

  ‘subjective’ distance from hazards (affective, temporal, coming out from personal direct or 

indirect experience). 

Our observations are based on several surveys conducted in Alsace, a French region subject to a 

wide range of frequent and infrequent hazards (floods, mudflows, earthquakes, industrial/nuclear, 

dam). Another study area is added to our sampling: La Réunion (France), exposed to volcanic hazard. 

The analysis of the data confirms the hypothesis with slight statistical evidence: people who received 

the official preventive information within the French legislative framework and/or experienced a 

hazard are those who feel they have a better knowledge of risks management, as illustrated by the 

safety measures (Table1). But, indeed, the area where this information is diffused concentrates the 

districts with higher proportions of people announcing a good level of preparedness (Figure 1) for 

industrial risk in Mulhouse).  

The spatial dimension is an important factor in our analysis. Mapping our perception data (Figure 1) 

tends to highlight the (slightly) positive impact of preventive information campaigns on potential 

individual or collective response to a catastrophic event.  

But the difference in the declarative knowledge of safety measures is not that important between 

informed and/or experienced people and unaware individuals. Besides, one of our Alsacian surveys 

(mudflows) shows very different results: other factors of knowledge sources and combinations of 

various factors influencing laypeople perception have to be explored more in depth. 
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Finally, several questions remained unanswered in our case, concerning the central role of 

experience in knowledge and the information-knowledge-perception-behaviour nexus in a 

catastrophic situation. The perception-adjustment paradigm assumes that behavioural decisions are 

made in accordance with the perception. Still, the assumption that the level of preparedness will 

increase with individual awareness needs validation, as well as the existence of a tight link between 

knowledge and perception. For all those issues, the spatial dimension seems important to us. This 

kind of data could be helpful to shape hazard information itself and to locate as precisely as possible 

the area of its diffusion (in a risk management context for example). 

Table 1 Knowledge of safety measures according to the reception of official information and 

personal experience of a hazard (% sampling, n=548) 

 

 

 

 

 

 

 

 

 

Figure 1 Knowledge of safety measures and preventive information perimeter of diffusion
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DEVELOPMENT AND VALIDATION OF A WAVE FORECASTING SYSTEM 

FOR THE NEW ZEALAND REGION  

Richard Gorman, NIWA, Hamilton, New Zealand, r.gorman@niwa.co.nz  

 

A new maritime forecasting system for the New Zealand region has been developed including global 

and regional wave models and regional tide and storm surge models. These form part of an 

integrated “all-hazards” forecasting capability, which also includes an accurate, data assimilating 

high resolution weather forecasting system and a national-scale flood forecasting system. An 

integrated web-based Hazard Forecast Information System provides output products from the full 

suite of models alongside real-time  data, and can be configured to provide tailored alerts to end 

users. 

For wave predictions, the Wavewatch IIITM spectral wave model is run on nested global and regional 

grids. A 144-hour forecast is run daily on the global domain, providing boundary conditions for 

twice-daily 48-hour forecasts on a New Zealand regional domain at a resolution of approximately 12 

km. The regional wave forecasts have been validated against data from six wave buoy deployments. 

For global forecasts, these are supplemented with data from NDBC buoys in the North Pacific. 

Significant wave heights from the global forecasts match buoy data with root-mean-square errors 

(RMSE) ranging from typical values around 0.45m at  short forecast ranges, out to approximately 0.7 

m at a 6 day lead time. The regional forecasts provide closer agreement. 

 

 

 

mailto:r.gorman@niwa.co.nz


 

 

4
th

 Australasian Hazards Management Conference, Wellington, New Zealand 11-12 August 2010 23 

 

 DISPOSITION OF EARTHQUAKE UNIDENTIFIED BODIES IN HAITI 

Kailash Gupta, University of North Texas, Denton, U.S.A., kailashgupta@my.unt.edu  

 

On January 12, 2010 at 16:53 Hrs. an earthquake of 7.0 magnitude on Richter scale struck the capital 

city of Port-au-Prince. With an epicenter 25 km South-West of Port-au-Prince and shallow depth of 

13 km, it was the most violent earthquake in the area in a century. Due to improper construction 

and weak or non-existent building codes, the earthquake destroyed large number of buildings 

(including the President’s Palace). The official death figures, as of February 21 were 222,517; 

excluding bodies buried or cremated other than by the government. The number of deaths is huge, 

almost equal to the 2004 tsunami dead that were spread over 12 countries. As a result of the 

earthquake, there were bodies littering the streets of Port-au-Prince and they had to be dealt with 

by government agencies, and citizens. 

Kailash Gupta had a Quick Response Research grant from the Natural Hazard  

Center of the University of Colorado at Boulder, funded by the US National Science Foundation 

(NSF). Kailash, along with a colleague, went to Port-au-Prince for conducting field research on 

disposition of unidentified bodies following the earthquake.  

The preliminary findings reveal that the government ordered Central National Equipment (CNE), a 

Haitian government organization on January 13 to deal with the dead bodies. CNE with front loading 

trucks and bulldozers carried the bodies to Titanyen, dug trenches and mass buried the bodies. 

Titanyen is about 15 km from Port-au-Prince, an uninhabited flat area. Due to the unbearable stanch 

from the decomposing bodies people cremated the bodies on site with gas. Hardly any attempts 

were made for identification of the bodies and almost no rituals were performed. This may create 

psychological problems on the surviving family members and the society. 

Kailash has also done research on mass fatalities management after the tsunami in Sri Lanka and 

India, and after 2009 cyclone Aila in Bangladesh and India. We have received another US NSF Rapid 

Response Research grant for Cross-Cultural Analysis of Disposition of Unidentified Bodies in Haiti. 

Under this grant, we are again going to research in Haiti, Sri Lanka, Bangladesh, and India for cross-

cultural analysis. The findings will be presented at the conference. 

 

mailto:kailashgupta@my.unt.edu


 

 

4
th

 Australasian Hazards Management Conference, Wellington, New Zealand 11-12 August 2010 24 

 

RAPID INVENTORY COLLECTION SYSTEM (RICS) AND THE 2009 
VICTORIAN BUSHFIRES IMPACT ASSESSMENT  

Nariman Habili, Neil Corby and Bob Cechet 

Risk and Impact Analysis Group, Geoscience Australia, Canberra, ACT, Australia 

 

Following the impact of Tropical Cyclone Larry (March 2006), a  review of the methods employed to 

collect “buildings specific field data” resulted in a plan to build a vehicular mounted rapid data 

inventory collection system to complement post disaster surveys. The system helps to overcome 

issues related to restricted access, poor weather and difficult working conditions. The ability to 

quickly collect comprehensive information that is highly critical for both damage assessment and 

vulnerability model validation reduces assessment errors caused by rapid clearing of debris and 

repairs following the disaster, along with the use of tarpaulins, which often obscure the level of 

damage viewed from the street. 

RICS consists of four 5-Megapixel Ethernet cameras attached to a tripod mounted on a motor 

vehicle, a GPS device and software written in C++. The images are compressed in jpeg format “on-

the-fly” and displayed in a Graphical User Interface (GUI) along with GPS location, and vehicle 

heading and speed. An additional display window shows the street-directory roadmap and a GPS 

tracklog. Hot keys for instant damage assessment marking location and damage levels have been 

programmed into the GUI. All images are geo-referenced and stored in a database.  

RICS offers time and cost saving benefits for post-disaster surveys. It can also be used for exposure 

data inventory collection particularly building wall and facade information.  The key benefits of RICS 

include: 

 complements and augments the detailed field damage assessments (house-to-house, 

structure-to-structure) currently undertaken using hand-held personal data assistants 

(PDAs); 

 provides a quick “first-look” of the damage impact area to prioritise the worst-hit regions to 

be surveyed first; 

 allows for 100% coverage of building damage in a disaster-affected area; 

 collects data focusing on “population coverage” and allows key engineering and GIS staff to 

focus on damaged structures; and 

 allows fieldwork to be undertaken more efficiently. 

 

RICS was deployed following the 2009 Victorian Bushfires and the collected data was used by the 

Victorian Bushfires Royal Commission for the impact assessment (field survey) which quantified the 

extent and severity of the damage caused to residential buildings by the fire-storm.  
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SMALL BUSINESSES AND CRISIS MANAGEMENT: LEARNING FROM THE 
EXPERIENCE OF RECOVERY?  

Abigail Harding and Felicity Powell, Opus Central Laboratories, Lower Hutt, New Zealand 

 

Disaster research puts emphasis on units of analysis other than small businesses (Webb et al., 2002; 

Zhang et al., 2009). It is important for emergency management practitioners and researchers to 

understand how small businesses recover from natural disasters because businesses with more than 

100 employees are rare in New Zealand, totaling less than 2,500 nationwide (Statistics New Zealand, 

2009).   

An earthquake is only one of many different types of crises a business can face, leading scholars to 

suggest that it is more likely that a business will be confronted with a human-induced crisis than that 

from natural forces (Carmelli and Schaubroeck, 2008; Pearson and Mitroff, 1993). Reflecting this 

unevenness, the crisis management literature pays more attention to human-induced crises than 

natural disasters, and deals more with large corporations than small businesses. Despite these 

limitations, the crisis management literature provides a useful context for studying organizational 

learning. From this literature, it is widely recognized that there are four phases related to business 

recovery after a natural hazard event: 

Prevention – preparation and risk assessment prior to an event occurring; 

Response – the period after an emergency or disaster when people are saved (if needs be) and 

damage is assessed. This is typically the period that the media focuses on; 

Recovery – the longer-term reconstruction phase and the period of socio-economic recovery; and, 

Learning and implementation – the lessons learned from the experience of the event are applied to 

the business, feeding back into the prevention phase. 

Using data collected in questionnaire surveys and interviews over a 21 month period after the 2007 

Gisborne earthquake, this presentation focuses on the first and last of these phases. We 

demonstrate that many businesses were inadequately prepared for the earthquake, and that 

decisions made prior to the earthquake that could have reduced its impact and eased recovery were 

not taken by managers. Evidence is also provided that illustrates that for small owner-operated 

businesses there are barriers to post-recovery learning and implementation. These make it difficult 

for small businesses to implement improved managerial practices which would better prepare them 

for a future hazard event. As this is an emerging field of enquiry, further investigation is essential to 

identify tools and techniques that will remove these barriers and improve the resilience of small 

businesses in New Zealand. 
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A NATIONAL SNOW & ICE MONITORING NETWORK: APPLICATIONS 
FOR HAZARDS RESEARCH 

Jordy Hendrikx, NIWA, Christchurch, New Zealand, j.hendrikx@niwa.co.nz 

 

Depending on the pace of global climate change snow and ice are two resources that are likely to be 

subject to significant change over the next 20-100 years. Such changes will have substantial impacts 

on the long term planning and daily operations of hydro-electricity, agriculture and tourism/skiing 

industries, both in terms of their use of the resource and the management of the associated hazards. 

These changes will also affect all aspects of the alpine and downstream environments, with 

influences on the hydrological cycle, erosion and land stability, biodiversity and people’s ability to 

recreate in these areas (to name just a few). In 2006, the National Institute of Water and 

Atmospheric Research (NIWA) started on the development of the National Snow and Ice Monitoring 

Network, an expansion of the climate network, to better observe and quantify these changes. The 

primary aims of the new network are two-fold: First to gain a better understanding of snow and ice 

in terms of a resource and a hazard; Secondly, to assess the impact of climate change on snow and 

ice. This means that we have both a real-time and a long-term need for the data from these sites. 

This poster will provide an overview of the network, comment on the phases involved to plan and 

build each site, display data from selected sites for specific events and showcase some of the 

hazards specific applications of this new network. 
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A DESIGN APPROACH TO AN EMERGENCY DECISION SUPPORT SYSTEM 
FOR MASS EVACUATION 

Yasir Javed1, Tony Norris2, David Johnston3  

1Institute of Information and Mathematical Sciences Massey University, Auckland 

y.javed@massey.ac.nz 

2Institute of Information and Mathematical Sciences Massey University, Auckland 

t.norris@massey.ac.nz  

3Joint Centre for Disaster Research, Massey University, Wellington 

d.m.johnston@massey.ac.nz  

 
This research is primarily about investigating the information needs of emergency managers 

following recognition of a risk of volcanic eruption. These needs include determining the type of 

information required, collection, integration, synthesis, presentation, and sharing of information. 

Modeling the processes to reach a decision will underpin the design of the emergency decision 

support system (EDSS) for mass evacuation by considering all aspects of decisions. It will also 

improve the design of EDSS both in terms of their content and the all-important human-system 

interfaces that determine their usability. Clearly, evacuation causes financial, physical, psychological 

and social upheaval and the disruption should only be considered when the benefits of leaving are 

judged to out-weigh significantly the risks of staying. Incorrect and untimely decisions can cost lives 

and poorly managed evacuations can also lead to a strong resentment of the authorities which can 

jeopardize their future ability to act effectively. Cognitive Task Analysis (CTA) being useful in modeling 

emergency decision process will be used to study processes starting from the development of situation 

awareness to the final decisions. Considering the complexity of decision making in highly dynamic 

environment, ontological domain structuring (ODS), which can depict the dynamic relationships 

between key features of situations, will also be explored. Bearing in mind the improvement that can be 

brought to overall decision making by improving Situation Awareness, dynamic and adaptive EDSS for 

mass evacuation will be designed and prototyped. This prototype will be evaluated using scenario of 

Exercise Ruaumoko done in Auckland, to test and refine the concepts. 
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ADVANCES IN PSYCHOLOGICAL FIRST AID 

Sarb Johal, Joint Centre for Disaster Research, Massey University, Wellington, New Zealand 

 

Psychological First Aid (PFA) consists of a systematic set of helping actions aimed at reducing initial 

post-emergency distress and supporting short- and long-term adaptive functioning of individuals and 

families. This presentation aims; (a) to provide a brief overview of the original concept of PFA (and 

the 8 core actions) and how this has evolved, and (b) to review recent research and practice reports 

of use of PFA in the field. Finally, I will discuss the use of PFA in a NZ emergency management and 

mental health context, and its use in the wider Pacific region. 
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FARM HOUSEHOLD RESILIENCE AND RESPONSE: A STUDY OF THE 
2006 CANTERBURY SNOW STORM 

Steven Kelly,  AgResearch Ruakura Research Centre, East Street, Hamilton 3123, New Zealand, 

steven.kelly@agresearch.co.nz  

Willie Smith, School of Environment, University of Auckland Private Bag 92019, Auckland, New 

Zealand.w.smith@auckland.ac.nz 

 

The snow storms of June 2006 had an immediate and pronounced social impact on Canterbury farm 

households and their communities. Drawing on detailed interviews with 31 farmers and seven 

officials from the Ashburton, Timaru, Waimate and Mackenzie districts, this research highlights this 

impact through a focus on the resilience and response of farm households to the storms. The 

findings suggest that the “hollowing out” of New Zealand’s rural communities, characterised by a 

disintegration of many traditional community structures, has increased the vulnerability of these 

populations. Concurrently, changes to the organisation of farm businesses, including increased farm 

size, increased fragmentation of farm blocks, a decrease in the number of full-time residential farm 

workers and an increased reliance on electronic communications has resulted in an increased level 

of technological dependency. This combination results in a decreased capacity to respond to adverse 

events and increased levels of vulnerability and isolation where telecommunications fail. The 

research emphasises that increasing the resilience of farm households and their communities 

requires recognition that the farm is both home and business, and that both need to be targeted if 

support is to be effective. In addition, supporting community vitality (or rebuilding) is central to 

improving resilience as the snow storm demonstrated that self-reliance and mutual support are 

primary components of resilience. In terms of response, the snow storm prompted many farmers to 

consider taking action to lessen the impact of future adverse events. However, there is little 

evidence to suggest that this transformation has occurred.  
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TRAVEL FOLLOWING SIMULATED EARTHQUAKE EVENTS: VEHICLE 
ABANDONMENT AND SOCIAL INFLUENCE 

Steve Lamb, Opus International Consultants, Lower Hutt, New Zealand, Steve.lamb@opus.co.nz  

Darren Walton, Opus International Consultants, Lower Hutt, New Zealand and University of 

Canterbury, Christchurch, New Zealand, Darren.walton@opus.co.nz  

 
This study aimed to understand factors influencing vehicle abandonment behaviours on a disrupted 

and damaged transport network following a large natural hazard event. An earthquake scenario was 

presented to 221 participants, using Computer-Aided Personal Interviewing (CAPI), requiring them 

to make decisions about how they would travel home. Participants that chose to drive were 

presented with an image of landslip that prevented their trip home. Social influence and remaining 

trip distance were experimentally manipulated. Sixty-five percent of participants expected to travel 

via private motor vehicle. People were more likely to walk shorter trips home, and drive longer trips, 

with a threshold of 6.25 km where both modes were equally likely. Thirty-two percent of drivers 

adopted a strategy to drive as far as possible and abandon their vehicle upon encountering a 

roadblock to complete their journey on foot. Participants who observed other people abandoning 

their vehicles were significantly more likely to mimic that behaviour and also abandon their vehicle. 

Potential methods for minimising unnecessary travel are discussed.  
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THE IMPACT OF TIDES ON TSUNAMI INUNDATION HAZARD 

Emily Lane and Phillip Gillibrand, NIWA,PO Box 8602, Riccarton 8440, Christchurch, New Zealand 

 E.Lane@niwa.co.nz,  P.Gillibrand@niwa.co.nz  

 

The impact of the recent 2010 Chilean Tsunami on New Zealand was lessened because its arrival 

coincided with low tide in most of the affected areas.  For moderate-sized tsunamis, tidal height at 

the wave arrival times has an appreciable effect on the hazard posed by the tsunami.  Unfortunately, 

as with many of the processes associated with fault rupture, the timing of any event is a random 

process.  Probablistic tsunami hazard assessments generally consist of Monte Carlo modelling of 

events taken from a distribution of possible sources.  Ideally, the timing in the tidal cycle would also 

be a variable within the Monte Carlo modelling.  This, however, would significantly increase the 

number of model runs needed to obtain a representative sample.    For inundation modelling, where 

the resolution in areas of interest may be as fine as 10m, it is not always feasible due to limitations 

of computing power.  Another option is to assume that the maximum tsunami wave arrives at mean 

high water spring (MHWS) as a form of worst case scenario. This approach, however, can give 

unreasonably high estimates of the risk involved. In this presentation, we show how to integrate 

knowledge of the local tides with time series from specific tsunami scenarios.  By using the extra 

information in the Monte Carlo simulation we can produce probabilistic tsunami inundation maps 

that take into account the tidal state at the arrival of the tsunami.  This produces more realistic 

estimates of the probability of inundation, which allows the risk posed by tsunamis to be more 

accurately compared with other hazards facing the community.  We outline the method developed 

and show how it can significantly affect the results obtained. 
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 SEVERE WEATHER FORECASTING DISASTER RISK REDUCTION 
DEMONSTRATION PROJECT (SWFDDP) 

James Lunny and Peter Fisher, MetService, Wellington, New Zealand 

james.lunny@metservice.com, peter.fisher@metservice.com  

 

The Severe Weather Forecasting Disaster Risk Reduction Demonstration Project (SWFDDP) aims to 

improve severe weather forecasting and build closer relations between meteorological offices, 

disaster risk reduction services and various media in the South-West Pacific. 

The project is a World Meteorological Organization initiative with MetService New Zealand playing 

a major role. MetService has created MetConnect Pacific; a website which makes available guidance, 

numerical weather prediction (NWP) products and observations central to forecasting severe 

weather in the tropical South-West Pacific. The pilot project commenced in November 2009 for four 

island states: Fiji, Samoa, Solomon Islands and Vanuatu. The full demonstration phase will begin in 

November 2010 and will include additional South Pacific Islands.  

The SWFDDP uses a cascading forecast guidance process i.e. Global NWP centres (e.g the UK Met 

Office) feed information to Regional centres (e.g. Wellington) who in turn, feed National centres 

(e.g. the Solomon Islands) who then relate information to local authorities such as emergency 

management authorities and various media. 

The SWFDDP will also be used as a test-bed for custom made and experimental Global NWP 

products which will provide useful information for future global forecasting schemes. 
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 ALL-HAZARD COMMUNITY RESPONSE PLANNING AND CHOICE OF 
LOCAL PUBLIC NOTIFICATION SYSTEMS BY HASTINGS COMMUNITIES 

Warren Meldrum1 and Kim Wright2  

1Hastings District Council, Hastings, New Zealand 

2GNS Science, Lower Hutt, New Zealand 

 

The Hastings District settlements of Haumoana, Clifton and Te Awanga are at risk from a variety of 

hazards, and in particular, coastal hazards.  The settlements are also at risk of isolation from support 

and resources from Hastings during civil defence emergencies. To this end the communities are 

working alongside Hastings District Council Civil Defence Emergency Management (CDEM) staff to 

develop allhazard Community Response Plans, to increase resilience and promote readiness and 

response planning.  

The communities are following and learning from the process adopted by Northland communities in 

recent years, and expanding these processes by using the public notification systems decision 

support tool to select the best options for public notification systems for all hazards in their 

communities. This is the first time the decision support tool, commissioned by MCDEM and 

developed by GNS Science, has been employed at the community level. 

The presentation will cover public engagement and planning so far and how the decision support 

tool is being employed by Hastings coastal communities to select notification systems that meet suit 

their location, demographics, hazards and budget. 
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COMMUNITY-BASED EVACUATION PLANNING – RUAKAKA, 
NORTHLAND  

Antoinette Mitchell, Whangarei District Council, Private Bag 9023, Whangarei, New Zealand 

Antoinet@wdc.govt.nz  

 

Situated on the east coast in the Whangarei District, the Ruakaka community has a resident 

population of approximately 3,000 people.  The community is also the base for some major industry 

including the Marsden Point Oil Refinery. 

In June 2008 the Ministry of Civil Defence and Emergency Management produced a Mass Evacuation 

Planning Guideline aimed at assisting Civil Defence Groups to undertake evacuation planning.  At this 

time the Ruakaka community had completed their local Community Response Plan and were looking 

to undertake a tsunami evacuation planning project similar to that which was undertaken by the 

Whananaki community in 2007.   

After initial discussions the community decided to widen their scope and work on an all hazards local 

evacuation plan for the Ruakaka area.  The Evacuation Guideline provided the basis for the 

community based planning that subsequently occurred. 

A series of community based workshops were held in 2008 and 2009 to progress the evacuation 

plan.  These workshops were attended by a variety of community and industry representatives and 

were focused on the following aspects: 

 Vulnerable groups within the community 

 Warning methods 

 Evacuation routes 

 Local resources 

 Roles and responsibilities 

 Welfare of evacuees 

 

At the time of writing this abstract a draft evacuation plan is current being formulated and will be 

circulated to the community for comment.  The community is aiming to test the plan during the 

national tsunami exercise in October of this year. 
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EVE STILL IN DANGER: AN EXPLORATION OF VIOLENCE AGAINST 
WOMEN IN PAKISTAN AND POLICY RECOMMENDATIONS IN POST-
DISASTER SITUATIONS  

Waheed Mohiuddin, Social Policy Research Centre, Gujrat, Pakistan  

Peacemind24@hotmail.com, md@sprc.org.pk  

 

The paper provides first-hand knowledge about the existing forms of domestic violence against 

women and the current policies of Government and NGOs to prevent violence in Pakistan after 

earthquake October, 2005. The study indicates that 89.9 percent people believe that violence 

against women exists in Pakistan, and 79% including 83.3% women says that gender discrimination 

exists in Pakistan. More than 86% people know a victim of domestic violence including a large 

number of women. A majority of the people (82%) believe that security is the basic right of women 

followed by education (67%), respect (52%), freedom of expression (36%) and love (24.8%) whereas 

91% women do not feel secure when they go out. Most of the women (83.6%) say that no one in the 

family ever thanks them in response to their domestic work. Threat of divorce is the most common 

form of domestic violence as 89.7% of women declare that the threat is always like a hanging sword 

on their heads. Government of Pakistan claims to control violence against women through its 

different policies including Police reforms and other judicial measures but ground realities show 

different result as 92.4% people say that police cannot combat violence against women. United 

Nations and other big international NGOs claim to control violence against women through their 

different policies whereas only16% people recognize UNDP followed by Oxfam 1.2% and less than 

1% knows about CEDAW. This paper also focuses policy recommendations of general public to stop 

violence against women. In response, 69% people say that violence against women can be eliminate 

by educating men about gender equality so that they may accept women’s rights rather than 

investing resources only for women’s education. None of the policy focuses social security whereas 

more than 50% women recommend social security for the elimination of domestic violence.   

 

 

mailto:Peacemind24@hotmail.com
mailto:md@sprc.org.pk


 

 

4
th

 Australasian Hazards Management Conference, Wellington, New Zealand 11-12 August 2010 37 

 

DOES COST EXPLAIN DIFFERENCES IN DAMAGE MITIGATION AND 
SURVIVAL PREPARATION? 

John McClure, Victoria University of Wellington, Wellington, New Zealand.  

John.mcclure@vuw.ac.nz  

 

Recent research shows that there are different types of preparedness for hazards: damage 

mitigation actions (e.g. strengthening buildings, etc.), and survival actions (e.g. getting an 

emergency kit, water etc.) Publicity aiming at preparedness targets survival actions rather than 

mitigation actions. Research shows that people and businesses take many more survival 

actions than mitigation actions, even though some mitigation actions are more likely to lead to 

the survival of people in an earthquake.  This study examines whether this asymmetry in the 

performance of actions relates to the cost of the actions. Wellington businesses [n = 100] rated 

whether they have performed a list of survival and mitigation actions and estimate the cost for 

their company of doing the actions.  The results show the relationship between the cost of an 

action and level of performance of the actions.  They also indicate the companies’ attributions 

for not carrying out the actions. 
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CONFRONTING AN UNFAMILIAR HAZARD: TSUNAMI PREPAREDNESS 
IN TASMANIA 

Douglas Paton, School of Psychology, University of Tasmania, Launceston, Tasmania 7250, Australia 

Douglas.Paton@utas.edu.au  

Mai  Frandsen, School of Psychology, University of Tasmania, Launceston, Tasmania 7250, Australia 

David Johnston, Joint Centre for Disaster Studies, Massey University, Wellington, New Zealand.  

 

Recognition of the fact that Australian coastal communities could experience tsunami within hours 

of their being detected led to the development of the Australian Tsunami Warning System. This 

system provides the means of identifying the status of the risk posed to coastal communities and 

issuing timely warnings. However, if the benefits of this system are to be fully realized, members of 

‘at risk’ communities must be prepared to respond within this timeframe. This makes considering 

levels of preparedness and the capacity to use resources an important facet of an effective warning 

system.  

This paper reports on research used that examined whether a model of tsunami preparedness that 

proved successful in coastal communities in North America (Paton et al., 2009) could be applied in 

other countries and communities. The data reported on here comes from coastal Tasmanian 

communities. Despite Tasmania being impacted by some 15 tsunami in the past 150 years, levels of 

recognition of this fact in at-risk communities is low. Research into hazard preparedness usually 

occurs in communities in which there is some level of recognition of the potential threat posed by a 

hazard. Low levels of understanding were evident in the large numbers of people who visited 

beaches or continued surfing following the issue of a tsunami warning in the wake of the Chilean 

earthquake in early 2010. By conducting this work in context of a lack of familiarity with tsunami 

facilitated the opportunity to examine predictors of preparedness in communities where recognition 

and levels of knowledge of and actual preparedness are low or non-existent.  

The model examines how personal beliefs (e.g., risk beliefs, outcome expectancy) interact with social 

characteristics (e.g., community participation, collective efficacy) and factors that define the quality 

of the relationships between people and the civic agencies they rely on for information, advice and 

resources (e.g., empowerment, trust). Initial analysis revealed that the original model was not a 

good predictor of tsunami preparedness when people are dealing with an unfamiliar hazard. An 

alternative model that included a role for planning and risk beliefs was developed and tested. This 

revised model was a good predictor. The implication of hazard familiarity is discussed, as the role of 

risk beliefs and planning competencies when developing public education programs for little known 

hazards.  
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SAFE AS HOUSES: ADAPTING TO LIVING WITH WILDFIRE AND 
EARTHQUAKE HAZARDS 

 
Douglas Paton, School of Psychology, University of Tasmania, Launceston, Tasmania, Australia 

Douglas.Paton@utas.edu.au  

Fantina Tedim, Faculdade de Letras da Universidade do Porto, Via Panorâmica s/n, 4150-564 Porto, 

Portugal,  

Petra Bürgelt, School of Psychology, Massey University, Palmerston North, New Zealand 

David Johnston, Joint Centre for Disaster Studies, Massey University, Wellington, New Zealand.  

 

When disaster strikes, people’s houses can play a significant role in helping protect their inhabitants 

from harm. This makes identifying the house characteristics that mitigate hazard effects and 

encouraging their adoption significant risk management objectives. While issues of housing 

readiness (e.g., securing the house to its foundation, fastening the roof, securing chimneys, using 

fireproof materials, ensuring that roof coverings fit tightly so there are no openings for sparks and 

embers to gain entry into the house, screening vents, eves and underfloor spaces with metal fly wire 

to prevent ember entry), such activities tend not to be afforded a prominent position in readiness 

information. Indeed, in the absence of secure and protective housing, other preparations (e.g., 

stored food and water, household response plans) may be rendered useless if inadequately 

prepared houses mean that the inhabitants do not survive the initial impact. Having a house that 

survived the hazard impact increases the likelihood of people being available to assist recovery 

efforts in their community, facilitates the maintenance of the social networks that assist social 

recovery, and reduce repair, rebuilding and insurance costs. Encouraging people to develop the 

capacity of their house to offer protection is thus a vital cog in the risk management wheel. The fact 

that levels of adoption of house protective measures are low identifies a need to develop strategies 

to facilitate adoption. This paper argues that it is how people interpret hazards, mitigation measures, 

and sources of information that determines levels of adoption of house protective measures. The 

results demonstrate how beliefs about the effectiveness of house protection measures, community 

problem solving characteristics and people’s relationship with sources of hazard information interact 

to influence levels of adoption. Analyses of data from wildfire and earthquake hazards in Portugal 

and New Zealand respectively inform discussion of the applicability of findings to different hazards 

and countries. In addition, comparison of data on a frequently-occurring (wildfire) hazard with that 

from an infrequently-occurring (earthquake) hazard affords an opportunity to test the theoretical 

prediction that the role of trust in risk management is a function of hazard frequency and 

community familiarity with the hazard. The findings in both locations highlight the role of 

mainstream community characteristics and competencies in risk management. Consequently, the 
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implications for developing public education programs that integrate risk management and 

community engagement strategies are discussed. 
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COMMUNITY ADAPTATION TO EARTHQUAKE HAZARDS: A CROSS-
CULTURAL COMPARISON OF JAPAN AND NEW ZEALAND 

Douglas Paton, School of Psychology, University of Tasmania, Launceston, Tasmania, Australia 

Douglas.Paton@utas.edu.au  

Norio Okada, Center for Disaster Reduction Systems, Disaster Prevention Research Institute, Kyoto 

University, Gokasho Uji, Kyoto 611-0011, Japan 

 

This paper paper discusses cross-cultural equivalence in predictors of community adoption of 

earthquake preparedness measures. Data were collected from Napier (New Zealand) and Kyoto 

(Japan). These locations were selected because they face comparable levels of seismic risk but differ 

with respect to their cultural characteristics. This mix of hazard similarity and cultural differences 

provided an opportunity to assess the degree of cross-cultural equivalance in predictors of 

earthquake preparedness. In particular, differences in the relative positions of each country on the 

cultural dimension of individualism-collectivism is used to hypothesis about the relative importance 

of individual (e.g., outcome expectancies) and collective processes (community participation, 

collective efficacy, empowerment, trust) in xamined by assessing the degree to which individual 

hazard beliefs (outcome expectancies) and social characteristics could explain levels of hazard 

preparedness in each location.  

Structural equation modelling analyses revealed similarity in the pattern of relationships between 

predictor variables and intention prepare in the Napier and Kyoto data. It is argued that this provides 

support for the existence of some universal, cross-cultural equivalence in how hazard beliefs and 

social characteristics interact to predict the degree to which people adopt earthquake preparedness 

measures.  Differences between the data sets are discussed in the context of the fundamental 

cultural differences between Japan and New Zealand. The theoretical and practical implications of 

the findings are discussed. The fact that predictors of the adoption of preparedness measures can 

reflect the influence of pre-existing community characteristics and competencies supports the view 

that risk management strategies can be developed and implemented by integrating them with 

mainstream community development activities.  

The findings are used to frame ways in the content of education and risk management programs 

could be developed. For example, evidence for the effective role of mechanisms such as Jishubo, 

particularly if people are active volunteers provides tangible evidence of the benefits that can accrue 

from incorporating strong and empowering links between communities and civic agencies within risk 

management strategies. While differences in cultural underpinnings may mean that replication of 

this specific mechanism may not be totally tenable in New Zealand, it provides support for a need 

for better integration of community-agency interaction in risk management programs in New 

Zealand (and other culturally individualistic countries). From a Japanese perspective, the findings 
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point to a need to consider individual-level processes. In addition to the opportunities for theory 

testing and the cost-effective access to a wider range of risk management options, this work could 

contribute to developing multinational social resilience policy and provide guidelines for the 

development of risk management strategies in areas that look the resources to research these issues 

themselves.  
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FLOODS, TSUNAMI AND SEA WAVES: MULTISCALE ADAPTIVE WAVE 
MODELING  

Stephane Popinet,NIWA , Greta Point, Wellington, New Zealand

 

Applications in marine and coastal engineering, flood and tsunami hazard forecasting and prevention 

require the description of free-surface dynamics on a wide range of scales: from meters to 

thousands of kilometers. Simulation of unsteady free-surface flows has proved to be one of the most 

challenging disciplines of computational research. More robust numerical descriptions of these 

problems can be facilitated through a hierarchy of theoretical approximations of the unsteady 

underlying equations of motion. Spatial scales can vary by orders-of-magnitude within these models. 

 

Space- and time-adaptive approaches have been developed within the Gerris Flow Solver 

(http://gfs.sf.net).  I will show how such approaches can help solve these problems efficiently, often 

leading to several-orders-of-magnitude gains in computational speed. Applications include: dam-

break and flowing, medium-scale nonlinear shallow water models of tsunami and large scale spectral 

wave forecasting.  
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AFTERMATH OF THE 2004 TSUNAMI AND CHALLENGES FACED IN 
REBUILDING LIVES  

Ali Rasheed , Auckland University of Technology, Private Bag 92006, Auckland, arasheed@aut.ac.nz    

 
Most disasters studies have been carried out in Western (and often urban) settings and studies of 

tsunamis are an emerging area of research. The poster will display the impact of natural disaster on 

small island community of Maldives. It shows the applicability and usefulness of aid that was given 

by donors to these communities in the aftermath of the tsunami. Poster will finally show ways for 

reducing the vulnerabilities to ecological disasters for small communities of people.  

This is viewed, from the recipients’ viewpoint, the politics of relief aid received (both local and 

foreign) in terms of its timeliness, management, and effectiveness to the tsunami affected 

communities. Provision of aid to the relief sector in the literature is debated in the areas of civil 

society, its organisations and their contribution to the enterprise. Reports published by World Bank 

and International Financial Institutions have raised concerns about the delivery and the effectiveness 

of aid to fight global poverty, suffering and destitution. It is also important to evaluate whether the 

aid given has been destructive or constructive for these communities.  
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RISKSCAPE NEW ZEALAND: MULTI-HAZARD RISK AND IMPACT 

MODELLING  

Stefan Reese1, Andrew King2, Kim Wright2, Shona van Zijll de Jong1, Jim Cousins2, Jochen Schmidt1, 

Graeme Smart1, Iain Matcham2, Warwick Smith2, Rob Bell1, Gabriella Turek1, Doug Ramsey1, Roddy 

Henderson1, Robin Pringle2, Richard Turner1  

1National Institute of Water and Atmospheric Research, PO Box 14901, Wellington, New Zealand 

2GNS Science, PO Box 30368, Lower Hutt, New Zealand 

 

New Zealand is exposed to a wide variety of natural hazards, from volcanoes and earthquakes to 

floods and tsunamis. To identify community vulnerability and prioritise resources to mitigate these 

hazards, it is prudent  to know about the relative impacts these natural hazards have on all aspects 

of our communities. The National Institute of Water and Atmospheric Research (NIWA) and GNS 

Science are jointly developing RiskScape, a multi-hazard tool that models potential losses and 

supports decision-making for the management of natural hazards. RiskScape improves the 

information and understanding of natural hazard risks for a range of end-users, including land-use 

planners, emergency managers, and the insurance industry.  

RiskScape combines current scientific and engineering knowledge about the hazards, built 

environment, land uses, and social characteristics of communities and combines these into a 

powerful geo-information framework, the loss-modelling software package ‘RiskScape’. This tool can 

be used for analysing the potential impacts of natural hazard events, and comparing them within 

different regions. The RiskScape System is built on a modular modelling framework. New hazard, 

asset, or loss modules can be seamlessly integrated into the running system. First, the geospatial 

zone of influence of a particular hazard needs to be ascertained and its local intensity and 

recurrence interval established. Then the impact of events of various intensities can be calculated 

using vulnerability or fragility functions and by geospatially intersecting the hazard exposure for each 

event with built-environment inventories and demographic profiles of the people exposed to such 

event. 

A critical factor in estimating losses from potential hazards is information about all assets that may 

be impacted by the hazard. Thus, a comprehensive inventory of assets and people is the backbone of 

a loss-modelling tool. Dealing with different types of hazards and numerous assets and land uses 

(e.g., agriculture) requires a huge amount of information, particularly about the characteristics of 

the assets at risk e.g., construction characteristics of buildings, routes for utilities such as water 

supply, demographic details and business information. A comprehensive national database on 

building and infrastructure attributes does not exist in New Zealand. Whilst existing building 

valuation databases are a useful starting point, providing a few basic attributes, different methods 
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are being tested to find the best approach to estimating some of these attributes where the data 

does not exist.  

Consequences for each region are presented in a common platform across all natural hazards. In 

essence, the framework each model works under is largely the same but multi-risk modelling poses 

different challenges than classical risk assessment and has several features and implications to be 

considered – both in the modelling process and in using the results. The technical framework is 

independent on the specific nature of the individual hazard and the vulnerability of the individual 

assets. The RiskScape System was implemented as a standalone java application. This framework 

ensures that all the requirements that were posed on RiskScape are being met by an easy-to-use, a 

transparent interface, and basic GIS functionality are included without being restricted into 

proprietary GIS environment. Results can be as 2D or 3D graphics, text reports, GIS shapefiles or as 

spreadsheets and tables.  

This paper will provide an update on where we are at with RiskScape and the project plan for the 

next few years. 
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LESSONS LEARNED FROM THE SAMOA TSUNAMI 2009 – A 
MULTIDISCIPLINARY SURVEY 

Stefan Reese1, Shona van Zijll de Jong1, William Power2, Jochen Bind1, Graeme Smart1, Brendon 

Bradley3, Gegar Prasetya2, Kate Wilson2  

1National Institute of Water and Atmospheric Research, PO Box 14901, Wellington, New Zealand  

2GNS Science, PO Box 30368, Lower Hutt 5040, New Zealand 

3University of Canterbury, Department of Civil and Natural Resources Engineering, Private Bag 4800, 

Christchurch, New Zealand 

s.reese@niwa.co.nz  

 

At 6:48 a.m. local American Samoan time on the 29th September 2009 a shallow earthquake (18km 

depth) of moment magnitude MW 8.1 occurred approximately 190 km south of Samoa. It generated 

a tsunami that caused damage and casualties in the South Pacific nations of American Samoa, Samoa 

and Tonga.  243 people died in this event. The earthquake was felt widely throughout the three 

countries affected but earthquake shaking did not cause significant damage; therefore, damage and 

casualties were almost entirely due to the following tsunami. 

Within hours NIWA and GNS scientists began to organise a field survey in the affected countries. The 

NIWA / GNS team spend nearly two weeks in the field to gathering a wide range of information with 

the aim helping New Zealand become more prepared for the threat of a tsunami. Field activities 

undertaken included: 

 Measurement of topographic profiles and water (inundation) depths along the profiles using 

GPS surveying equipment 

 Observation and recording of levels of damage to buildings for various tsunami inundation 

depths, and 

 Collection of data on the course of the event and the socio-economic impacts. 

In Samoa the NIWA/GNS team also joined the multi-disciplinary UNESCO-IOC International Tsunami 

Survey Team Samoa (ITST Samoa) to undertake a more holistic approach to the post-tsunami survey. 

The ITST Samoa teams focused on: a) documenting the impact of the tsunami upon the built 

environment, socio-economic landscape, ecosystems and biodiversity; b) articulating the changing 

geological, geophysical, and bathymetric landscape; and c) providing an analysis of the success of 

past and present national and international disaster risk reduction programmes. 

The overarching purpose of the ITST was to work as teams, to integrate local counterparts within the 

international teams, to share data and ultimately provide the Government of Samoa with 

recommendations regarding the recovery phase. 
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The New Zealand team played a leading role in this mission. We also broke new ground in post 

disaster loss assessment research. We initiated a scoping study to find ephemeral empirical evidence 

of indirect and intangible loss indicators during the emergency phase. Our focus was on short term 

quality of life issues (i.e. livelihoods affected and income loss) to long term quality of life losses (e.g. 

economic marginalisation, loss of items of cultural significance, stress-induced ill health and 

mortality, etc). 

The lessons learned from this event will help New Zealand to become more resilient to tsunami. The 

information collected in the post-tsunami survey will also be feed into RiskScape to improve and 

refine the impact assessment tool. This paper will give an overview of the findings of this 

comprehensive survey and address some of the lessons learnt for New Zealand. 
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UNDERSTANDING NATURAL HAZARD RISK FOR LAND USE PLANNING 

Wendy Saunders, GNS Science, Lower Hutt, New Zealand, w.saunders@gns.cri.nz  

 

There are four approaches availble to managing natural hazards:  do nothing; undertake land use 

planning initiatives to reduce the risk; employ emergency management planning i.e. warning 

systems, evaucation planning; or a combination of land use planning and emergency management.  

Ideally land use planning should be used to reduce risks, rather than planning around responding to 

an event.  In order to take a risk-based approach to natural hazards in land use planning, the risk 

must first be quantified.   

The aim of this research is to provide guidance to Councils on how to include natural hazard risk into 

land use plans.  A three-step process provides the framework for assessing risk, and incorporating 

this risk into resource consent categories, which get more restrictive as risk increases. 

Step 1 is a table which provides the likelihood of an event, the scale of impact, the tolerability of risk, 

and a description of consequences, namely health and safety, social, economic, and environmental.  

These four categories of consequence reflect the ‘well-beings’ outlined in legislation (i.e. Resource 

Management Act, Civil Defence Emgergency Management Act, and Local Governmant Act).  Each 

level of consequence is summarised into a consequence label (I to VI).  It is important to note that 

not all consequences for an event may occur, e.g. the economic consequence may be the only effect.   

Step 2 is a table which categorises land use into six land use importance categories (LUIC).  These 

categories reflect what the land use is, from farm sheds through to large dams. 

Step 3 provides a conceptual graph integrating the consequences from Step 1, and the LUIC in Step 2 

with resource consent categories.  The graph can be tailored for specific hazards with the likelihood 

specified, i.e. for active faults, tsunami, floods etc.  The consequences dependant on the LUIC, and 

liklihood of the event occuring.  For specific hazards, the table can be further refined by populating 

with the likelihood.   

This process enables Councils to assess their specific risks to natural hazards, and manage land use 

appropriately.   
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NEW ZEALAND’S NEXT TOP MODEL: INTEGRATING TSUNAMI 
INUNDATION MODELING INTO LAND USE PLANNING 

Wendy Saunders, Gegar Prasetya, Graham Leonard, GNS Science, PO Box 30368, Lower Hutt, New 

Zealand, w.saunders@gns.cri.nz  

 

New research funded by the EQC is exploring the difficulties in integrating physical science models 

into land use planning, with a focus on tsunami.  This research is reviewing and assessing whether 

the transfer of flood modelling information has been effective for land use planning purposes; 

assessing if a similar process can be used for tsunami; seeks to understand and document the 

contrasting information requirements of planners, emergency managers and tsunami inundation 

modellers; and make recommendations on how modelling can be incorporated into land use 

planning at a local level.  In doing so, the project is assisting the understanding amongst modellers, 

planners and emergency management officers when pursuing a common outcome – to reduce the 

risk of natural hazards to communities in New Zealand.     

Preliminary results have included a decision making tree for whether tsunami should be included in 

land use planning. To answer the first question of whether tsunami should be included in land use 

planning, firstly modelling is required of the source mechanism to ascertain the threat.  Secondly, a 

risk assessment is required to determine consequences of an event.  Consequences include social, 

economic, environmental, health and safety, and infrastructure.  

The second question determines if there is a risk.  If not, no planning or CDEM actions are required.  

If there is a risk, the quality of the tsunami inundation modelling data determines if the information 

can be included in land use planning.  If the data quality is at Level 1(from the Ministry of Civil 

Defence Emergency Management evacuation guidelines), it is not considered adequate for CDEM 

use or for land use planning purposes, and not recommended.  Level 2 data is recommended for 

inclusion on Land Information Memorandum’s (LIMs) and for CDEM evacuation planning, warning 

systems, recovery planning, public awareness and education.  If the data quality is at Level 3 or 4, 

then this information can be included in land use planning, LIMs and CDEM planning.  The tsunami 

information (i.e. inundation maps) can be as an overlay in planning maps, with associated risk-based 

objectives, policies, and consent restrictions.  Pre-event recovery planning (Becker et al, 200?) for 

land use should also be undertaken in all instances.   

From this framework, and other information being provided within the project (e.g. scale of maps for 

land use planning, tsunami intensity scale, modelling information etc), Councils will have guidance 

on whether tsunami modelling should be included in their land use planning regime. 
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A NEW MODEL OF ORGANSIATIONAL RESILIENCE 

Erica Seville, Amy Stephenson and  John Vargo, Resilient Organisations Research Programme , Dept 

of Civil Engineering, University of Canterbury, New Zealand  

 

Organisations, both big and small, are susceptible to natural disasters, power cuts, loss of key staff 

and public health issues like pandemic influenza. In crisis and disaster situations, organisations 

enable communities to respond and recover. Organisations that provide services such as electricity, 

telecommunications, transport, water and healthcare are commonly seen as critical, however all 

organisations contribute to the delivery of services and the provision of employment.  Organisational 

resilience therefore is an important requirement for community resilience. 

Organisational resilience is the ability of an organisation to survive, and potentially even thrive in an 

environment of change and uncertainty. Resilient organisations are able to monitor their internal 

and external environment for changes which helps them to continuously adapt before the case for 

change becomes critical to their survival and continuity. 

In this presentation we will present the outcomes of new research into ways of identifying and 

measuring an organisation’s resilience qualities.  As a result of this research our understanding of 

organisational resilience has evolved significantly, with a new model of organisational resilience 

being developed that is much simpler than previously thought.  The new model only has two main 

dimensions – planning and adaptive qualities, and a total of 13 indicators that are looked for when 

evaluating an organisation’s resilience.   
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PLANNING FOR FLOOD DISASTERS 

Graeme Smart, NIWA, Christchurch, New Zealand 

 
From 1999–2007 there was an increase in flood-related insurance claims in New Zealand but there 

was not an obvious increase in extreme rainfalls or flood frequency during this period. The locations 

of heavy rainfalls have changed to different parts of New Zealand in different decades. The location 

of flooding therefore depends on the dominant atmospheric circulation patterns that determine the 

heavy rainfall locations. On an annual basis, heavy rainfalls in south-western New Zealand tend to 

coincide with El Niño events. During a lull in El Niño events from 1999–2007, there were frequent 

floods in the north of New Zealand which is where more of the population lives. Not only did floods 

occur in the more populated places but the general increase in population has seen more houses 

built in locations prone to flooding. Thus the increase in flood disasters, indicated by insurance 

claims, was caused by more infrastructure in the path of the floods, rather than more floods per se.  

While a particular town may be protected against a 1/100 AEP flood, on a statistical basis, across 

many such towns in New Zealand, there is a very high probability that there will be flood damage to 

infrastructure in any given year. Where towns are protected by flood banks the population does not 

suffer from frequent, smaller floods and the more extreme flood hazard is not apparent. 

Furthermore, generally the higher the level of flood protection, the greater the damages that will 

occur when the protection level is exceeded.  

With no action, assuming that the population continues to grow and the frequency of floods does 

not decrease, the number of flood disasters will continue to increase. New Zealand’s planners must 

take into account the probabilities and consequences of super-design flood events if future disasters 

are to be avoided. This will require upgrading of some river control schemes and tighter regulations 

on where development is permitted. It should be recognised that many flood disasters are “man-

made” and regulations protecting against flood hazard should be consistent with the safety levels 

applied to other dangerous events and activities in our society, such as bulk chemical storage 

requirements, building design to resist earthquakes and strict rules governing transportation of 

dangerous goods. To put flooding in perspective, if river routes could be planned and city locations 

were fixed by nature, it is extremely unlikely that a Resource Consent could ever be obtained to 

route up to 4,500 tons of water per second at velocities up to 3 m/s with an overtopping safety 

allowance of 40 cm through a densely populated urban area. This example represents a design flood 

in the Manawatu River passing through Palmerston North city.   

There is a proposal to change the NZ Building Code to require that surface water from 1/100 AEP 

events shall not enter housing. It is estimated that if the proposed requirement is implemented 

nationwide, the probability of flooding a populated catchment would eventually reduce from the 

present (indicative estimate) of an 87% chance per year to a 63% chance per year. Consequently, 

even if the proposed flood-related improvements to the Building Code are implemented, there will 

still be a very high probability of flood damage in any year. 
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CAPACITY AND RESPONSE: A COMPARISON OF FARMERS’ RESPONSES 
TO DROUGHT AND FLOOD IN THE MANAWATU 

Willie Smith, School of Environment, University of Auckland Private Bag 92019, Auckland, New 

Zealand.w.smith@auckland.ac.nz 

Steven Kelly,  AgResearch Ruakura Research Centre, East Street, Hamilton 3123, New Zealand, 

steven.kelly@agresearch.co.nz  

 

Research on natural disasters has generally focused on specific hazard agents, often related to the 

disciplinary basis of those researchers concerned.  There have been few attempts to synthesise 

findings and few comparative studies. This paper explores the differential impact and response to 

flood and drought on an agricultural community. The paper draws on a survey 23 farm households 

that experienced prolonged drought in the summer of 2008. Eleven were households interviewed 

previously as part of a larger study of famer households regarding an extreme flood event in 

February 2004. The remaining 12 farm households provided a “control group” that while having 

experienced the drought had not been directly impacted by the earlier flood. Six officials, including 

community leaders and others involved in drought and flood relief were also interviewed. The 

interviews were conducted in the period June-October, 2008. The results confirm the importance of 

contextual factors in interpreting the social impact of adverse events. The nature of the hazard itself 

is also shown to shape a community’s response and highlights the need to address the implications 

of this in efforts to build resilience.  
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THE SOCIAL PSYCHOLOGY OF SEISMIC ADJUSTMENT: A RE-
EVALUATION OF THE LITERATURE, WITH EMPIRICAL ILLUSTRATIONS 
FROM THE EPICENTRE HUMAN LOSS PROJECT 

Christian Solberg1, Helene Joffe1 and Tiziana Rossetto2 

1Division of Psychology and Language Sciences, University College London, Gower Street, London, 

WC1E 6BT, UK 

2Department of Civil, Environmental and Geomatic Engineering, University College London, Gower 

Street, London WC1E 6BT, UK 

 

The present paper is the first to synthesise the major findings from the international literature on 

psychological correlates and causes of seismic adjustment at the level of the individual and the 

household. It starts by reviewing research on seismic risk perception. Next it looks at norms and 

normative beliefs, focusing particularly on issues of earthquake protection responsibility and trust 

between risk stakeholders. It then considers research on attitudes towards seismic adjustment 

attributes, specifically beliefs about efficacy, control and fate.  

All of these facets are illustrated with examples from a cross-cultural study of lay representations of 

earthquake risks in Turkey (Izmir), USA (Seattle) and Japan (Osaka). Considerable cultural differences 

are in evidence regarding how people represent earthquakes, for example regarding affective 

responses. These will be explored alongside prevalent differences regarding trust, responsibility and 

blame. The authors conclude that an updated model of seismic adjustment must give affect, cultural 

norms, trust, power and identity a more prominent role. These have been only sparsely represented 

in the social psychological literature to date. 
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COASTAL RESIDENTS’ VIEWS ON CLIMATE CHANGE 

Carol Stewart1, Julia Becker2 Paula Blackett3, Maureen Coomer2, Stefan Reese4 and Terry Hume5 

1Private consultant, Brooklyn, Wellington, New Zealand, Stewart.carol@xtra.co.nz  

2GNS Science, Lower Hutt, New Zealand 

3AgResearch, Hamilton, New Zealand 

4NIWA, Wellington, New Zealand 

5NIWA, Hamilton, New Zealand 

 

Long term management of the coast is an important and challenging task. Challenges faced by 

coastal managers include maintaining and protecting public access, ensuring natural character is 

retained and protecting people and property from natural hazards. As an added complexity, these 

issues must also now be addressed within the intergenerational dimension of climate change and its 

range of associated effects. The Ministry for the Environment now emphasises the need for a 

fundamental shift away from prevailing practices in coastal management of ‘taming’ natural hazards 

(or ‘holding the line’), towards a more anticipatory approach based on a willingness to work around 

natural processes such as coastal erosion.  

A study was undertaken as part of FRST’s Hazards and Society programme, which aimed to further 

our understanding of the social context of coastal hazard management. For this project, 

questionnaires were delivered to all households in the Mapua/Ruby Bay Stopbank Rating area. A 

total of 271 questionnaires were received back, at a return rate of 31%. Compared to the general 

population of Mapua, the sample of respondents had the same gender balance, a higher proportion 

of older people, slightly less cultural diversity and higher levels of educational achievement and 

home ownership. Topics covered in the questionnaire included perceptions and understanding of 

climate change and implications for the local area of sea level rise; general views on coastal 

management; views on how the costs of funding coastal protection should be shared; and specific 

views on coastal protection works along the Ruby Bay shoreline. Our poster presents findings on 

study participants’ perceptions and understanding of climate change. Key findings were that the 

overall attitude of study respondents towards climate change could be described as ‘lacking 

urgency’, that there was a low overall awareness of potential consequences of predicted sea level 

rise for the local area, and that the study participants do not generally go out of their way to seek 

out reliable information on climate change but most often utilise everyday, non-specialised sources 

of information such as newspapers and television programmes. Factors influencing the attribution of 

climate change to human activities appear to include voting preference and level of education, but 

not age or gender.  
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VULNERABLE OR CAPABLE? CHILDREN’S EXPERIENCES OF NATURAL 

DISASTERS: AN INDONESIAN CASE STUDY 

Heather Taylor, Joint Centre for Disaster Research, Massey University, Wellington, New Zealand 

htaylor.uni.massey@gmail.com  

 

The wet season in Indonesia brings heavy rains and along with them, a high probability of flooding. 

What was once a natural movement of sediment in a watershed is now a potential threat to the 

population in the basin. The interaction of environmental degradation, increased urbanization, 

population growth, unsustainable development in hazard-prone areas, climate change, and growing 

social and economic inequalities has lead to a precarious situation. Living in this setting, and set to 

inherit all its consequences, are the children who make up nearly 40% of Indonesian citizenry. 

While children represent a vulnerable group with unique needs in a natural disaster, they can also 

be, depending on their individual social and psychological characteristics, a highly resilient group. 

Recent studies reveal that children have vast amounts of energy, creativity and different 

perspectives that can assist in helping families and communities prepare for and recover from 

disaster. Although children are represented in disaster literature, studies that account for the views 

and capacities of children explicitly and consistently are very limited, and yet crucial. Findings from 

this Indonesian case study based upon direct elicitation of children’s reflections and experiences 

post-disaster add to the knowledge base of disaster education and research concerned with 

children. 

Heavy rains in December 2007-January 2008 led to widespread flooding and landslides along the 

Bengawan Solo River in Central Java, Indonesia. To better understand the experiences of children 

whose homes were affected by minor to moderate flooding, group discussions were held in 

September 2009 and February 2010 with 31 children living in the riparian urban setting. Qualitative 

techniques, including drawings and open-ended interviews, were used to elicit stories from the flood 

and its social impacts. Interviews with their parents, local community leaders, teachers and 

government officials added depth and detail to the post-flood community experiences, as well as 

provide alternative perspectives on children’s experiences. Children’s capacity for disaster risk 

reduction and flood preparedness was also investigated by involving them as active researchers in 

their own community in creating flood-safe community plans and conducting interviews with their 

parents.  

 The results of this study will be presented at the conference and will provide insight into what 

children know and how they obtain their information, as well as their concerns and capabilities in 

and following a disaster event. Such information is invaluable to communities, non-governmental 

organizations, governments and their foreign aid programs when creating effective and appropriate 

natural disaster risk reduction programs and providing assistance following an event.  
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SOME HIDDEN COSTS OF THE SAMOA TSUNAMI 2009: IMPLICATIONS 
FOR ECONOMIC RECOVERY  

Shona van Zijll de Jong and Natalie Redstone, NIWA, Wellington, New Zealand, 

s.vanZijlldeJong@niwa.co.nz   

 

The focus of this poster is upon the hidden costs of the tsunami: costs that were hidden in the 

preliminary World Bank DaLA, the UNESCO-IOC International Tsunami Survey Team Samoa (ITST 

Samoa) socio-economic impact assessments and the Early Recovery Framework recommendations 

for the early recovery efforts to be had in Samoa.  

The first section will set the context. It will trace the historical timeline of the international and local 

response wherein various research teams; organizations and international agencies began to 

organize different teams to undertake the disaster impact and needs assessments shortly after the 

29 September 2009 tsunami’s impact upon Samoa’s coastal villages. The UNESCO-IOC International 

Tsunami Survey Team Samoa (ITST Samoa) was in the field by Oct 17th 2009. Our socio-economic 

impact assessment team interviewed 73 Samoa tsunami survivors in week three after the disaster. 

Survey results reveal geographic differences of different coastal communities in Lalomanu, 

Saleapaga, Lepa, Ulutogia and Satitoa. However, despite locational differences, many similar themes 

could be found in the narratives of women, men and children who provided psychological, physical, 

financial and emotional self-assessments of their current social vulnerability.  

The second section sets the case for hidden costs of tsunami to be carefully examined.  Themes 

discussed will include: 

1) Reasons why the hidden costs of the tsunami may continue to be unqualified and quantified, 

thus will remain unnoticed in longer-term impact assessments. 

2) ITST Samoa work attempting to: a) qualify intangible losses;b) monitor changes in intangible 

losses and c) quantify intangible loss such as: loss of original day-to-day social contact; 

bereavement; depression; stress induced ill health; disruption to living (including isolation, 

and evacuation); and others.  

3) Issues that have arisen in early recovery planning and project implementation because 

intangible losses have not been categorically emphasized by the WB DaLA. 

The third and final section highlights three key points:  

 Some NGOs acknowledge that intangible loss needs to be a priority area for Tsunami 

survivors yet are NGOs reacting to housing, health, education and protection issues 

sufficiently powerful enough to make a difference to setting early recovery priorities? 
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 Many post-disaster countries rely upon the DaLA - a consolidated summary of the damage 

and losses that provides the breadth and extent of the disaster’s impact, in quantitative, 

sector-by-sector terms – stemming from information compiled immediately after the event 

without thinking through some of the unintended consequences of relying on this 

information management tool. 

 Some interesting questions arise about what is prioritised in early recovery efforts when 

intangible losses are excluded in the DaLA – Samoa provides a case in point. 
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BUILDING COMMUNICATION BRIDGES 2008-2010: THE RISKSCAPE 
TEAM CONNECTS WITH END-USERS  

Shona van Zijll de Jong and Stefan Reese, NIWA Wellington, New Zealand, 

s.vanZijlldeJong@niwa.co.nz   

 

This poster illustrates how and why a six prong communication plan came to the forefront of the 

RiskScape development teams’ end user communication strategy in 2008. There are four sections to 

this poster. The first section will provide the historical context. It will raise an important question: 

how effective was the multihazard loss estimation communication management strategy and 

language with the end-users? The second section takes the analysis one step further. This section 

suggests that the identification and analysis of past difficulties provide important lessons for present 

and future communication management strategies. The third section will focus on several themes: 

 Three communication initiatives that have been initiated in 2009-2010.  

 Descriptions of some current RiskScape Team – End-User communication bridges 

 An analysis of the RiskScape development team gaining experience in communication 

leadership and skill in managing end-users’ feedback 

The poster concludes in the final section. We state that the focus on building a broad 

communication platform will ensure that RiskScape will reach its full potential: a national resource 

whose value will increase with the number of people who use it.  
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UNMASKING THE HIDDEN COSTS OF THE DAMAGE AND LOSS 
ASSESSMENT  

Shona van Zijll de Jong and Stefan Reese, NIWA Wellington, New Zealand, 

s.vanZijlldeJong@niwa.co.nz   

 

Within hours of the 29 September 2009 tsunami’s impact upon Samoa’s coastal villages, various 

research teams, organizations and international agencies began to organize different teams to 

undertake the disaster impact and needs assessments. By October 17, 2009 two socio-economic 

impact assessment teams were in the field. 1) The UNESCO-IOC International Tsunami Survey Team 

Samoa (ITST Samoa); and 2) the World Bank damage and loss assessment (DALA) team. 

This poster provides a review of the World Bank’s Preliminary DaLA Samoa Tsunami 2009 and an 

analysis of emerging early recovery planning issues. It seeks to shed light on some of the important 

institutional, social, and cultural dimensions in designing and setting Samoa’s early recovery 

priorities based on different socio-impact assessments, including the DaLA. The poster draws from 

the ITST Samoa field experience, and draft report presented to the Government of Samoa October 

26; the World Bank Samoa DaLA presentation presented to the Government of Samoa 19 October, 

and disaster loss assessment literature.   

This research focuses on the process of implementing loss assessments in Samoa. It is presented as a 

poster with three sections. The first section will set the context: the complexity of loss assessments. 

The next section will highlight some similarities and some differences in these impact assessments. 

Moreover, a critical analysis of the value of different assessments will be undertaken, including 

differences in philosophy and approach brought to the assessments. Finally, to raise serious 

questions about some of the hidden costs underlying the solid quantitative basis of the DaLA, five 

practical and policy problems with this approach will be highlighted. The emphasis here is on 

achieving a transparent approach that enables comparisons between geographic regions and 

alternative strategies for post-disaster risk management.  

Of central importance to advancing the New Zealand RiskScape intangible loss research agenda, the 

conclusion states that all loss assessment procedures struggle with identifying and assessing 

intangible and indirect losses. As intangible and indirect losses are often the major part of post-

disaster loss, the absence of this category in the World Bank DaLA is telling. NIWA’s research into the 

process of implementing loss assessments reveals that the list of intangible loss indicators compiled 

in Samoa breaks new ground for the disaster loss assessment community. Results demonstrate the 

relative importance of the category - intangible losses - determine overall equality for the most 

vulnerable. Contrary to most previous studies, vertical and horizontal inequities and triple effects of 

intergroup, intragroup, and entire group inequalities are illustrated through this re-ranking of post 

disaster vulnerability. 
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The poster offers policy recommendations to reduce disaster risk, and limit existing inequalities in 

the loss assessment. To enhance the capacity of the Government of Samoa’s Early Recovery policies 

and initiatives, it is suggested that qualifying and quantifying and even monitoring the ITST (Samoa) 

list of intangible loss indicators may guide the post tsunami recovery process, including the setting of 

national recovery standards, principles, priorities, and roles and responsibilities of different 

stakeholders in a very different direction than the solid quantitative basis of the World Bank DaLA.  
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THE HIKURANGI SUBDUCTION ZONE: THE BIGGEST ‘UNKNOWN’ 
SEISMIC HAZARD IN NEW ZEALAND  

Laura Wallace, GNS Science, Lower Hutt, New Zealand 

 

The Hikurangi subduction thrust fault beneath the North Island has not experienced any significant 

(magnitude > 7.2) subduction interface earthquakes since historical records began ~170 years ago. 

Geological data in parts of the North Island provide evidence for possible pre-historic great 

subduction earthquakes. Despite the lack of confirmed historical interface events, recent geodetic 

and seismological results reveal that a large area of the subduction interface is capable of producing 

Great (magnitude > 8.0) earthquakes. I will review existing geophysical and geological data that have 

been used to characterize the earthquake potential of the Hikurangi subduction zone. Recent work 

shows that the Hikurangi subduction thrust may be one of the largest contributors to seismic hazard 

in the Wellington region. However, the hazard posed by the Hikurangi subduction zone is still highly 

uncertain and better understanding of the earthquake potential of the subduction zone is critical to 

better constrain seismic hazards and risk in New Zealand.   
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EFFECTIVE COMMUNICATION IN EVACUATION EVENTS: THE EFFECT 
OF INFORMATION ON SHADOW EVACUATION  

Darren Walton, Opus International Consultants, Lower Hutt, New Zealand and University of 

Canterbury, Christchurch, New Zealand  

Darren.walton@opus.co.nz  

Steve Lamb, Opus International Consultants, Lower Hutt, New Zealand  

Steve.lamb@opus.co.nz  

Kate Mora, Opus International Consultants, Lower Hutt, New Zealand 

Kate.mora@opus.co.nz  

Jared Thomas, Opus International Consultants, Lower Hutt, New Zealand 

Jared.thomas@opus.co.nz  

 

This study examines factors influencing Shadow Evacuation. A mock television evacuation order was 

used to experimentally manipulate presenter level of authority and message content. Dependent 

measures were the likelihood of evacuation, and judgements of message and presenter 

characteristics. Participants were 186 members of the general public from Lower Hutt. Thirty-seven 

percent of participants outside the evacuation zone reported they were likely to evacuate, therefore 

classified as shadow evacuees. Nearly three-quarters of shadow evacuation was the result of 

participants incorrectly including themselves in the evacuation zone. The remaining quarter reported 

higher levels of concern about their safety, property, and their ability to travel due to flooding and 

traffic blocking roads, relative to others outside the zone who chose to shelter in place. The 

presenter’s level of authority and the message content did not significantly affect the likelihood of 

evacuation, however, perceptions of trust, clarity and message authority increased with higher levels 

of presenter authority. Participants indicated they would place the greatest trust in evacuation 

information from the highest role within Civil Defence and Emergency Management followed by 

local police. Effective evacuation messages should consider two concerns: (1) to accurately and 

simply convey which areas are included in the evacuation zone, and (2) provide information to those 

who are not at risk to decrease concern and minimise unnecessary travel. Official evacuation 

messages should be delivered by a person in the highest role appropriate to increase trust in these 

messages.  

 

mailto:Darren.walton@opus.co.nz
mailto:Steve.lamb@opus.co.nz
mailto:Kate.mora@opus.co.nz
mailto:Jared.thomas@opus.co.nz


 

 

4
th

 Australasian Hazards Management Conference, Wellington, New Zealand 11-12 August 2010 64 

 

QUANTIFYING THE VULNERABILITY OF HIGH VOLTAGE POWER 
TRANSMISSION SYSTEMS TO VOLCANIC ASHFALL HAZARDS 

Johnny Wardman1, Thomas Wilson1, Pat Bodger2, Jim Cole1, David Johnston3 

1Department of Geological Sciences, University of Canterbury, Private Bag 4800, Christchurch 

2Department of Electrical and Computer Engineering, University of Canterbury, Private Bag 4800, 

Christchurch 

3Joint Centre for Disaster Research, Massey University/GNS Science, Lower Hutt 

 

High voltage electrical transmission networks are vulnerable to interruption due to volcanic ash-fall 

contamination. Depending on variable conditions, the most common problems arise from supply 

outages due to insulator ‘flashover’, controlled outages during ash cleaning, line breakage and tower 

collapse and the breakdown of air conditioning/ cooling systems/ diesel generators in substations 

and other types of housing caused by air intake blockage and corrosion.  

While ample anecdotal accounts and information exists, little quantitative data has been gained 

from studies of this kind. Research at the University of Canterbury has identified the properties most 

significant in causing electrical breakdown of insulators, a phenomenon better known as flashover.  

Dry volcanic ash is highly resistant to the flow of electricity, however this resistance drops rapidly 

with increasing input from influential parameters. The major parameters being explored include 

grain size, surface ionic content (soluble volcanogenic salts), moisture content, and compaction.  

Preliminary results show that under testing conditions electrical resistance reduces with increasing 

grain size, ionic content, moisture content and compaction rates. Contamination testing has shown 

that dry ash does not compromise the integrity of insulators however a preliminary exercise 

demonstrated how the flashover voltage for an insulator coated with 2mm of fine-grained (105µm) 

0.18M NaCl basalt wetted with a hand sprayer was reduced by one third.   

Current research includes live testing of high voltage insulators exposed to volcanic ash-fall and 

characterising the adherence of a range of volcanic ash types to insulators under different 

environmental conditions.  This project will ultimately look to resolve some of the uncertainty 

involved in identifying the parameters most significant in causing ash-induced flashover on high 

voltage transmission systems.  
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HORIZONS REGIONAL COUNCIL FLOOD FORECASTING SYSTEM – 
ADVANCED TECHNOLOGY DELIVERS 

Jeff D Watson, Horizons Regional Council, Palmerston North, New Zealand 

jeff.watson@horizons.govt.nz  

Cameron J Druery, WorleyParsons, New Zealand 

cameron.druery@worleyparsons.com  

 

Following major flooding that occurred in February 2004, Horizons Regional Council has made a 

significant investment in flood forecasting, flood mapping and land use planning in its major river 

catchments.  

A key outcome of the February 2004 flooding was the need to not only quantify the flooding risk 

throughout the region, but provide a means of delivering critical information on likely flood 

behaviour during a significant flood event. 

Essentially, the ‘man on the ground’ managing flood response efforts needed to know what was 

likely to happen: 

 What is the likely flood magnitude and extent? 

 Who is likely to be affected? 

 What roads will be cut? 

 What critical infrastructure will be affected? 

 At what time will the above occur? 

To this end, Council has embarked on developing a leading edge flood forecasting system that 

leverages readily available datasets (such as actual and forecast rainfall data, hydraulic modelling 

results, digital elevation models, and various property and infrastructure GIS datasets). 

For any given catchment, actual rainfall data from the telemetered network is combined with rainfall 

forecasts from the MetService and used to determine likely flood behaviour (levels with time) at key 

gauges in the catchment from rainfall-runoff and 1D hydraulic modelling. These forecasts are 

automatically updated every 30 minutes, with results publicly available on Councils website. 

Emerging technologies have allowed Council to take these forecasts further, significantly enhancing 

their value in an emergency management context. An innovative, library based approach utilises the 

forecast flood levels and ‘pre-cooked’ 1D/2D modelling results to interpolate a full GIS surface across 

the floodplain describing the current and future behaviour of the flood.  

The surface can then be interrogated in real-time within a highly visual GIS environment, providing 

both broadscale and detailed access to likely flood behaviour and its associated impacts. Dataset 

mailto:jeff.watson@horizons.govt.nz
mailto:cameron.druery@worleyparsons.com


 

 

4
th

 Australasian Hazards Management Conference, Wellington, New Zealand 11-12 August 2010 66 

 

interoperability inherent to GIS provides opportunities for developing highly useful and specific flood 

information for emergency managers. 

The key advantage of this approach is that in utilising readily available data, it provides a very rapid, 

stable, and intuitive means of delivering key flood information to emergency managers during a 

flood event, whilst hiding the technically complex aspects of flood forecasting. 
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DISASTER RESILIENCE AND ASSISTANCE  

Zach Whitman, University of Canterbury, Christchurch, New Zealand, 

zachary.whitman@pg.canterbury.ac.nz  

 
There is a lack of quantified analysis on the subject of governmental post-disaster relief for business 

resilience in the scientific literature.  However it is broadly theorized that external aid acts as an 

enabler for unsustainable behaviour. Current New Zealand practice is predicated upon the belief 

that fast acting recovery aid for businesses is positively correlated to business wellbeing. The poster 

presents the results of a questionnaire-based pilot study involving 9 small businesses in the Hurunui 

District. The questionnaire quantifies the resilience of each enterprise, the number of natural 

disasters experienced and the government-provided disaster relief received over the past 5 years. 

Enterprises in the Hurunui District either experienced no natural disasters, drought, flooding, or a 

combination of drought and flooding. Among those sampled, the only enterprises to receive 

governmental disaster relief were farms. The resilience of the enterprise did not show any 

correlation to governmental assistance and there were no significant differences in resilience 

between urban businesses and farms. This pilot study prefaces a large-scale sampling of the Hurunui 

District, with 1000 businesses currently being contacted. The results of the complete study will 

provide a basis to inform the performance of disaster relief policy in New Zealand. 
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WELLINGTON EARTHQUAKE NATIONAL INITIAL RESPONSE PLAN 

Tane Woodley, Emergency Management Advisor National Planning, MCDEM, Wellington, New 

Zealand 

 

1. Project Objective:  To develop a national-level initial response plan for a major Wellington 

Earthquake, designed to direct and coordinate the immediate national response until a formal 

response structure and specific national action plan has been established.  This will ensure that the 

initial response actions taken in the immediate aftermath following a major Wellington Earthquake 

are widely understood, coordinated and make the best use of scarce resources. 

2. Project Methodology:  The project initially established the probable range of impacts from a 

major Wellington Earthquake, and then used this planning scenario to workshop a plan with 

stakeholder agencies.  The draft plan was reviewed by stakeholders twice, before being tested in 

individual workshops.  A final review by agency Chief Executives was carried out prior to the plan’s 

approval in April  2010. 

3. Results To Be Obtained:  The plan was approved in April 2010.  It documents how the initial 

national response to a Wellington Earthquake will be conducted by government agencies, lifelines 

and NGOs.  This includes stating response objectives and priorities, specifying tasks for response 

agencies and describing the logistics and information systems.  Stakeholder agencies have agreed to 

their delegated tasks, and can begin their own detailed planning for this contingency. 

4. Significance Of The Results:  The final plan provides the Director of Civil Defence Emergency 

Management a framework on which to base the national response to a major Wellington 

Earthquake.  This framework has been developed and agreed with stakeholder agencies and 

industry, and will enable any response to be conducted in a more timely and effective manner. 
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