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GEOGRAPHICAL APPROACH OF SOCVAULNERABILITY: A FRENCH
URBAN EXAMPLE, MULHOUSE

Elise BeckTerritoires (UMR PACTE 5194, UIJMEIEEP/CNRS), Grenobkgance Elise.Beck@ ujf
grenoble.fr

Sandrine GlatronLIVECNRSJdS), Strasbourg, Fran@andrine.glatron@livenrs.unistra.fr

We consider sociadpatial vuherability 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. Baftirisharder to
integrate social data in the spatial definition of social vulnerability. Among different social
parameters of vulnerability, socidemographical parameters but also perception dimension and
resilience capability can be integrated. Basedtiom work conducted by Cutteet al. (2000) and
d'Ercole (1996), we proposed a synthetic index of social vulnerability in the perspective of being
gathered with other types of vulnerabilityn@terial, political and manageral

We consider that the combitian of three main series of factors shapes this sespatial
vulnerability: the knowledge of phenomena and of risk management (which can be influenced by
preventive information), the cognitive representation of risks (perception, experiente
catastroptes) and, finally, demographical, social, economical (age, genf@nily situation,
occupation) and geographical constraints (distance fremergency services and hazartlye thus
collected social data through a perception survey whigsaimed at gatherng information about
these different vulnerability factorg-orty-three questions were askedf 491 persons in the area of
Mulhouse (East Frangayhich is exposed to several hazards, including floods, seismic and industrial
hazards. The synthetic vulneiifity index was calculated on the basis of the answers given to the
guestions.

Beside classical statistical analysis of the survey; &na bivariate 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 factordistance to hazard and fire stations (for emergency
services) was considered as a geographical constraint (D'Ercole, 1996)

3) distance as an explanatory factoof the spatial variations of vulnerabilit 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 thédiowadth 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 ddualso 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 distancd and
each social factor on vulnerability, as some of them tend to be difficult to identify.

Percentage of people feeling
exposed to industrial hazard
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UNDERSTANDING HOW INDIVIDUALS MAKE MEANING OF HAZARD
AND PREPAREDNESS INFORMATION: KEY THEMES FROM
QUALITATIVE INTERVIEWS

Julia BeckerJointCentre for Disaster Research, Massey University / GNS Sdre@cd&ox 30 368,
Lower Hutt New Zealand.becker@gns.cri.nz

David JohnstonJoint Centre for Disaster Research, Massey WsityerGNS SciencP,O. Box 30
368, Lower Hutt,New Zealanddavid.johnston@gns.cri.nz

Douglas PatonSchool of Psychology, University of Tasmania, Launceston, Tasmania 7250, Australia
Douglas.Paton@utas.edu.au

Kevin RonanSchool of Psychology and Sociology, Central Queensland University, Rockhampton,
Queendand 4702, Australigk.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 preparednss activitiesA total of 48 inerviews were conducted with residents from Timaru
Napier and Wanganui in 200Barticipants were asked to freely discuss their thoughts on natural
hazards and preparedness with specifieference to earthquake hazardsntérviews were
transcribed and cod# using tle computer programme Atlas TRrom the coding an initial analysis
has been undertaken to identify key themes for further exploration amdltow development of
theory. This poster outlines a few of the key themes that arose during the intesveavd an initial
analysis.

First, people tend not think or talk about hazardsuch Where theydo it is often prompted by a
trigger, for example,an event experiencedan event seen in the news megiachool or work
projects or a community group activityThis is an important issue as the frequency of discussion of
hazards is an impoaint predictor of preparednesdhis makes it important to consider whether the
way in which hazard information is disseminated influences levels of discussion of hazarolsd, Se
information types received by people fall into two main categories: passive information which
provides details about hazards and preparedness,tands to predominantly raise awareness (e.g.
brochures); and interactive informatiofe.g. school actiities, community activities) Interactive
types of information are more likely tget people thinking, talking about, and undertaking,
preparedness activitiesThis highlights the benefits of community engagement in the risk
management process to promotagparedness (and ensure ¢asffective use of resourcesJhird,

LI NI AOALI yiaQ AyidSNIdpadness vayycansiderably. K i I NRBR & ANy RISRIL
minds range from natural hazards through to hazards that are more salient to daily life such a
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workplae hazards or personal hazardgo 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 ofspae versus interactive
AYF2NXYIFGA2Y OFYy 0SS LINRPGARSRT K2g (G2 SyadaNB GKI
differing interpretations of hazards and preparedness can be harnessed and incorporated into
education programmes (e.g. emphasisipgrsonal 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 Centeos Angeles, &®089, United States
benthien@usc.edu

The Great California Shakethdganin November 200&ndwas the largest earthquake drill in U.S.

history, involving over 5 millioparticipants (southern California onlyjhrough a broaebased

outreach program, mediagytnerships, and public adeacy by hundreds of partner$he 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 thél becamestatewide and will be hal onthe

third Thursday of October each yedhe expanded 2009 ShakeOut involved over 6.9 million people,

with participans in every county of the state, and did not focus on one patrticular earthquake but
instead the range of possible earthquakes throughido G KS &adF dSo ! f a2 Ay HnAn@:
{KF1Shdzi¢ 61Qa8 KSEtR 2y (GKS {2dzikKk LatlryR 2F bSs
replicate the ShakeOut model outside of California. Other drills are now being planned elsewhere in

the United State 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 schdasjcts, and
I2PSNYYSyiaoed ¢KS YIFIAYy |OGAGAGe 2F GKS {KIF{ Shdzi
proper safety action becomes automatic and better known. This and other preparedness actions

that individuals and organizations can includehia planning and execution of their drills enforce a
keytheme of the ShakeOutwhat weall do now, before a big earthquake, determiswhat our lives

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

happen at all levelsindividuals, 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 strueid around four objectives: 1) consistemessaging from

many sources?) visual reinforcemerdf proper actionsp 0 Sy 02 dzNJ 3SYSy G 2F A YA f
on concrete actionto avoid expected losse$he goals of the ShakeOwere: 1) to register 5 mibn

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 ShakeOwt & | G dSIHOKFofS Y2YSydaé 2y whiddusaalyigadsK | GA y =
to increases in preparednessghakeOut 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.
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DISASTERWASTE MANAGEMENTFOLLOWING A LARGE SCALE
WELLINGTON EARTHQUAKE

Charlotte Brown University of Canterbury, Private Bag 4800, Christchinety, Zealand,
charlotte.brown@pg.canterbury.atz

Mark Milke, University of CanterburyPrivate Bag 4800, Christchurch 8140, New Zgaland
mark.milke@canterbury.ac.nz

Natural disasters can generate large volumésiebris. In some cases, many years worth of waste
can be generated in a single eveydften overwhelming local solid waste management facilities and
personnel. However, the role of debris in disaster management is still largely-astieated and
misurderstood ¢ presenting as more of a logistical technical exercise and-bback to recovery

than an action integrated into both the emergency response/recovery and solid waste management
system, with social, environmental and economic effects.

Disaster wate 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 ahcial and economic
recovery of the affected area. Poor management of a clgareffort 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 longrm. 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 decisiemaking giide 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 andiassioc
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 mechavischsare
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 Brynet, Richard Norrié& Jean S Flemirlg

Centre for Science Communication, University of Ot4Department of Geology, PO Box 56,
Dunedin 9054New Zealand

vivienne.bryner@gmail.com

Motivating effectve 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) challengallgsphen adopting

an althazards 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, Wich form a complex cognitive framework influence decisitaking in achieving
disaster risk reduction outcomes. Faced with such complexity, is there potential to achieve specific
desired DRR outcomes and actions simply and effectively? | propose #ratith 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.

{OASYOS A& 2FGSy LINBaSy (SR SHIS NBTUIKAYA &KX BIS Ay
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 plee 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. | suggest that through anecdotal stoeie®tion 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 cdlsefselected 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 DRRagtsetting may identify a simple set of simple information messages. Appropriate story
selection would follow, with stories chosen to be commussipecific, and thus engage their
audiences. Research has shown that the preferred media for communicatitgypically already
known within a community. Further, communities have their own stog@sespective of whether
these derive from ancient myths, historical records, personal accounts in newspapers, television
news interviews or blog or text messagedvatch the stories and simple messages with the
audience, and communicating the science of DRR may become simpler.
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THE TURKISH CATASTROPHE INSURANCE POA10™ YEAR

B. Burcak Basbugrkan Disaster Management Implementation aR@ésearch Centrdjiddle East
Technical UniversifyAnkara,Turkey,bberna@metu.edu.tr

The devastating 1999 Marmara and Duzce earthquakes lead to a significant increase in the
earthquake studies in Turkey in geologi engineering and financial aspedibe start of the Turkish
Catasrophe Insurance Pool (TCIP) @ September 2000 brought the mandatory earthquake
insurance scheme in Turkey. Since then, many claims have been made after the earth@GdRes.

a goa example of PPP insurance mechanis$mthis study, the success and way ahead of the
Turkish Catastrophe Insurance Pdating past 10 yearare discussed
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RESIDENTIAL BUILDING DAMAGE SURVEY FOR THE 2009 BLACK
SATURDAY BUSHFIRES

Bob CechetNeil Corby Nariman Habiland Chris Thomas

Risk and Impact Analysis Group, Geoscience AusiCaigberra 2601, Australia

In early February 2009, bushfires devastated the Australian staté€iatbria, causing extensive
property damage and unprecedented loss of life. Februfirget record maximum temperatures for
Melbourne (46.4C) as well as many Victorian cities and towirteeBlack Saturday bushfiregere a
series of ires burning acrosd/ictoriaduring extreme bushfiraveather conditions. As many as 400
individual fires were recorded on Black Saturday and, as a result of thelfit@geople died and
414 were injuredThe fires directly impacted 51 townships, destroying over 2,100 hoah@sg 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 kshfires, a group of researchers from various states, fire agencies and research
organisations, includin@eoscience Australiavere assembled to provide the Australian fire and land
management agencies and the 2009 Victorian Bushfires Royal Commissi@) (MBRan 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 understandiof 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 roadd tracks; more than 500,000 images

were obtained involving about 8,000 structureBhe 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 damagegates: 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. ChangUniversity of British Columbi&ancouver, BC, Canada

Urban infrastructure systems are of paramount concern in disaster response and recovery. Electric
power, water, transportation, telecommunications, and other wetks 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 interdependeluiss of electric
power, for example, can cagisascading 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 dailur
interdependencies (IFIs). It first draws on a mh#zard database of U.S. and Canadian disasters to
identify IFls that occur commonly and cause significant societal impacts. The presentation then
surveys current research on anticipating IFls througbre@ches such as computer modeling, asset
ranking, and expert judgment elicitation. An example of anticipating IFls in flood and earthquake
scenarios is provided from Greater Vancouver, Canada. The presentation concludes by arguing that
researchpractice partnerships are essential in addressing infrastructure interdependencies, and
discusses some of the associated challenges and opportunities.
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EUROPE PARALYSED: THE 2010 EYAFJALIOXUULL ERUPTION

Shane J. Cronjrinstitute of Natural Resources, Massey University, Private Bag 11 222, Palmerston
North, New Zealands.j.cronin@massey.ac.nz

The beginning foan eruption of Eyafjallajokull in late 2009 was a spectacular tourist spectacle. Even
during its climactic phases, wherugtion intensityincreasedand new vents opened beneath glacial

ice to poduce explosive phreatomagmatisit remaineda relativelyd & YI f £ ¢ S NHzLIG A 2y ®
however, during April and May 2010, thisdestsizederuption in an isolated part of Iceland very
quickly producedone of the greatestaturathazard inducececonomic crises of recent decadds.

led toone of thelargest disruptionto global air transport known outside w#imes 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 complek ameirmay not leave

much trace in the geological recorti.was a mere shadow, for example, of the massive Laki fissure
eruptions of 1783, that although not explosive, produeatbugh volcanic gas tcauseone of the
ANBIFGSad yI GdzNT 6 knowk ehading 2 viedrsdatliage yiipactsS e sBiirope.

The proximal impacts of the Eyafjallajokull eruption were almost identical to those occurring from
Ruapehu during its eruptions of 199896. 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 parallel$o Ruapehu, large lahars in several teents 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 faffield impacts othe Eyafjallajokuleruption that were the greatest, although physically
and chemically the impacts of ash deposition across Euvagre negligible. The primary hazard was

to jet aircraft andpassengersbecause from 15 April 201the ash plumerose toover 9 km high and

into the Jet Streanwith wind conditions blowing fine aésy particles directly over Europ@ver the

next weeksairports in several parts of Europe were closka: tothe known threat of ash particles
affecting jet enginesThere was a great deal of debate and huge pressure on authorities to reopen
air spaceas early as possible. The airline industry alone estimated its daigsltede around $US
200 million but flowron economic losses ballooned even further. These pressures led to some
attempts to get around the flight restrictions, which may have le@&ven 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
conse&uences 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 ofJailyie
pastoral agriculture, our vulnerability to such eruptions igngicantly greater than that ofthe
Eyafjallajokull area of Iceland.
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COASTAL CLIFF HAZARD IDENTIFICATION IN THE AUCKLAND
METROPOLITAIN URBAN AREA

Mark E. Dicksn, School of Environment, University of Auckland, Private Bag 92019, Auckland, New
Zealangm.dickson@auckland.ac.nz

Ryan Pauk, Auckland Regional Council, Private Bag 92012, AucklandZ&sand
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 diffstacu
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 residenti@yelopment 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.

t NEOA2dza a0GdzRASE KIFI @S RA&aOdzaaSR O2Fradlkft fFyRaftaA
urban coastline (e.g. Moon and Healy, 1994; Jongens et al. 2007). In this papeitdventprevious

work by undertaking a regionakale field and destop 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 fiesites. 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 thies larg
dataset will (1) facilitate an analysis of regiceasle landslide patterns, and (2) underpin an
assessment of future potential landslide magnitudes for intact cliff sections with similar geological
structure and irregularities. This information willse& 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 sealiffs with very low erosion rates, East Coast Bays, Auckland, New Zeéd¢édnchl Hazards40.
223244,

Moon, V. G., Healy, T. 1994: Mechanisms of coastal cliff retreat and hazard zone delineation in soft flysch
deposits.Journal of Coastal Researd). 663680.
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INVESTIGATING THE SUCCESSFUL PROVISION OF SCIENCE ADVICE FOR
CRITICAL EMERGENCY DECISIENVAKING DURING NATURAL HAZARD
EVENTS

Emma EDoyleand David M. Johnstonloint Centre for Disaster Research,dgkey University GNS
SciencePO Box 756, Wellington 6140, New Zealandmadoyle79@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 decisimaking challenges arisa the lead up to,

during, and aftersuchevents. Personnel within local, regional and natioEahergency Operations

Centres (EOCs/ECCs) often make these decisions basedimgied and uncertain information.
Successful decisiemaking is fundamentally dependent upon the sitoatil awareness of the EOC
personne] which is their assessment and umskanding of the available information, the definition

of the problem at hand, and the time and risk pressurdesplicit in this understanding and the

resultant critical decisions is the use of scientific information and advice. This requires a
rationalisaion 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 serhave tested the provision

and integration of science advice into the emergency management sddierNew Zealand Cabinet
RANBOGSR yliA2ylf G9ESNDA&S wdzh dzy212¢ 61 & NHzy A
regional and national arrangemenfsr dealing with the lead up to a volcanic eruption in the
Auckland metropolitan areKey recommendations from this exercise were thog refinement and

Co2 NRAYIFGA2Y 2F &AO0OASY(GATAO , nd ghke @éed forNBotscolsi fry S NI
communi@ting probabilities and uncertaintigs LYy b ®%®> G{ OASYy OS ! ROA &2 NE
identified as the pathway for the formation and dissemination of this advice to EOCs. However,
there is currently limited understanding of how this information ideefively used during the
decisionmakingprocess of the voluntedEOC personneWe present planned test simulations to be
O2yRdzOGSR Ay | ySg a9h/ [+ 0é (opthelsgle@tiBcinioimation S K2 &
and the metlodology for forminga consensusffects the situational awareness of EMOs and the
effectiveness of the critical decisions they make. Thesrciseswill involve rerunning challenging

aspects of Exercise Ruaumoko to test the suitability of various scientific advice fdomdifferent

behavioural decisiomaking strategies, with a goal to establish guidelines for the provision of
scientific opinions and model outputs during hazardous events.
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NEWS FROM THE COURTEPOST-DISASTER LEGAL PROCEEDINGS
AND IMPLICATIONS FOR EMERENCY MANAGERS

Michael EburnUniversity of New England, Armidale, N3%81, Australiameburn@une.edu.au

A number of catastrophic eventa Australia have seen the community use lawyers and eigall
system to explore issues of natural hazard management in Australia. Two of the most significant
legal events in 200¢ 2010 have been the 2009 Victorian Bushfires Royal Commission and legal
action in the ACT Supreme Court trying to attribute respuilitsi for the 2003 Canberra firestorm.

¢KS /I YyoSNNI fAGATIFIGAZ2Y ¢l aX Ay Gdz2NYyI LINBOSRSR
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 lawdeasloped 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 hazaragement

policy.
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MAINSTREAMING FIRE POLICY

Michael EburnFenner School of Environment and SocigydJ Canberra, Australia 0200
meburn@une.edu.au

Stephen DoversANU
John HandmerRMIT Univesity

Barbara NormanUniversity 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. Legalatisensi
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 tisiutlate
discussion on theitility or effectivenesof mainstreamingand 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 depeantal 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 plannig 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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GISBASED LANDSLIDE SUSCEPTIBILITY MAPPING IN BEMVEST
COAST REGION, NEW ZELAND

Kevin EnglangUniversity of Canterburgnd West Coast Regional Council

Kevinengland@g.canterbury.ac.nz

Landslides, irtheir 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 matiprhscannual

rainfall exceeds 7m. Consequently, landslides are widespread natural phenomena in the region and
since European settlement began in the latd t@ntury have been responsible for 27 deaths, along

with frequent damages to road and rail inftagture, 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 occuence 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 relatiopshibetween 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
landscae 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

[ 20l f ldzG K2NRGASE o¢[! Qavsx § K& by & defencestati for wS I A 2
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 indusation,
RNIAYyIF3ST fFyR O020SN) YR LINREMESGRERSY20SE | drf SUiEKE |
BonhamCarter (1994) has been used to assign weights to the various classes within each factor map

and produce a landslide susceptibility map. The predicpower 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 vitten 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, roddail 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 Envit@ink.
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 BASTERS THROUGH PARTICIPATORY
THREEDIMENSIONAL MAPPING

JC Gaillard School of Environment, University of AucklaNeéw Zealand

Jake Rom D. Cadgadniversity of Montpellier 1ll, France

Participatory 3Dimersional Mapping (P3DM) consistskfilding standalonelargescalerelief maps
made of locally availablend cheapmaterials €.g.carton, papey cork overpeople overlap thematic
layers of geographignformation. P3DMenables themapping of landforms andtopographic
landmarks, land cover and use, and anthropogenic features, which are depigtgulishpins
(points), yarn(lines), and paint (polygonsParticipants ot land use and other gemferenced
featuresthreatened by natural hazards and differenigathem according to their vulnerability. Pins
of different shapessizes and coloursenable differentiatingouilding materialsand locatinghe most
vulnerable people in the communitit is also possible tmentify different resources which form the
household livelihoods, land tenure and power relationships within the commukigmbers of the
community eventualidelineate hazargrone areasand locate local resources to face these threats.
It is then easy and quick to evaluate disaster risk based partig, threatened assets, vulnerabilities
and capacities. P3DM then enables flianningof disaster risk reduction measurésised on multi
stakeholder group discussions over the mhplping to find consensusmnong participants.

Therefore, P3DM fosters th participation of a large range of stakeholders, especially the
collaborationamongstscientists, government officials, and local communitigmis enablingthe
integration of bottomup and topdown 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 conteiil stakehdders can contribute their knowledge on

the same tooland in the same forumP3DM 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 dataad planson scaled and geeferenced mapsin the process, NGO partners
serve as facilitators and moderator§he integration of bottorrup and topdown actions is
further facilitated when P3DM data are integrated in@@eographic Information Systems
(GIS)omake useofJS2 LI SQ&a (y2¢f SR3IS whichBultfilRmap.KS O2YYdzy Al &
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BRIDGING THE GAP BETWEEN TOGPOWN AND BOTTOMUP
INITIATIVES IN DISASTER RISK REDUCTION

JC Gaillard School of Environment, University of Auckland

Jessia Mercer, Catholic Agency For Overseas DevelopnggdAFOD

Top-down and bottomup actions whilst in therselves necessary will not suffice alofem a
sustainable reduction of disaster rislBottom-up initiatives are essential in fostang 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 sti@n knowledge. In that context disaster risk reduction
shouldinvolvea larger array of stakeholders, includingtional andocal governmentsinternational
organisations, NGOscientists,local communitiesschool pupils, faith groupgrivate compards

from the business sector, etc. However, in reality there are very few initiatives which integrate both
top-down and bottomup actions. Mst bottom-up participatory initiatives are confined to
community beneficiaries and NGO facilitato@n the other had, scientists have often overlooked
local knowledgeand national andocal governments are often enclosed within tdpwn, command
and-control national disaster management frameworks which give them little freedom for
alternative initiatives. The gap bewen topdown and bottomup 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 togisoviding a common ground for dialogubetween 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 aimsidghrg the gap between tedown and
bottom-up initiatives in disaster risk reduction.
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INFLUENCE OF PREVENTIVE INFORMATION AND EXPERIENCE ON
LAYPEOPLE RISK PERCEPTION

Sandrine GlatronLIVE (CNRXIS), Strasbourg, France, sandrine.gia@livecnrs.unistra.fr
Carine HeitzLIVE, BETA, Strasbourg University, France, carine.heito@svenistra.fr
Elise BeckTerritoires (UMR PACTE 5194, UJF/UPMF/IEP/CNRS), Grenoble, France,

Elise.Beck@bvra.ujfrenoble.fr

The psychometric paradigm states that individual perception of rskdnfluenced bysome risk
characteristics which can be represented by three main dimensions: dread, familiarity and
endargerment Thesedimensions are notably influenced kaypeopleQ Bnowledgeabout risks.We
study three main factors which determine ¢hlevel of knowledge: informaan, experience and
G LJ2 a A Ash gdofiiapher we are interested inand convinced ofthe influence of spatial
organisation orthose factors of skperception. Thus, we focum:

9 the diffusion areaof information (official and preventiveinformation),
 peopleQgositionin frontof NA & 1 & 0 disBadc@d3i6ks ik @& add three dimensiopsind

1 Wa dzo 2 @stadck @& Bazards (affective, temporadming outfrom personal direct or
indirectexperience).

Our observationsare based orseveralsurveys conductedin Alsae, a Fench region subject t@
wide range of frequent and frequent hazards(floods, mudlows, earthquakes, industrialliclear,
dam). Anotherstudyarea is added to our samplinga Réunion (Francedxposed to volcanic hazard
The analysis of the data confirms the hypothesis with slight statistical evidpeople who reeived
the official preventive informatiorwithin the Fench legislative frameork and/or experienced a
hazard arethosewho feel they have a bettetknowedge ofrisksmanagement, adlustrated by the
safety measure¢Tablel) But, indeed, he area whereahis information is diffused concentrates the
districts with higher proportiors of peopleannauncing a good level of preparedne@sgure 1) for
industrial risk in Mulhouse

Thespatialdimension is an important factor in our analysis.gydang our percepion data (Figure 1L
tends to highlight the (slightly) positive impact of preventive information campaigoas potential
individual or collective response to a catastrophic event.

But the difference in the declarative knowledge of safety measures is @btirtiportant between
informed and/or experienced people and unaware individuals. Besides, one dflsarian surveys
(mudflows) shows very different results: other factors of knowledge sources and combinations of
various factors influencing laypeople peption have to be explorethore in depth.
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Finally, sveral questionsremained unanswered in our case, concernitigg central role of
experience in knowledgeand the informationknowledgeperceptiortbehaviour nexus in a

catastrophic situationThe perceptim-adjustment paradignassumeghat behaviouraldecisions are
made inaccordance 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 \Weleet
knowledge and perceptiorf-or all those issues the spatial dimensiolseems important to us. This

kind of datacould be helful to shape hazard information itself and locate as precisely as possible
the area of its diffugin (in a risk managemenbatext for example).

Table 1 Knowledge of safety measuaesording to the receptioof official information and

personal experience of a hazg sampling, n=548)

Received official 5ARY Qi NXB| Experienced eant | Never experienced
preventive officialinformation event
information

Know very

well safety

measures | 15,7% 10,5% 14,6% 10,2%

52y Qi

know well

safety 84,3% 89,5% 85,4% 89,8%

measures

Mulhouse urban area (Alsace, France)

Figure 1 Knowledge of safety measures and preventive information perimeter of diffusion

Percentage of respondents who

said they knew the
safety measures very well

| o0-125
| | 126-235
I 236-42,9
B 230-667
[ ] Nodata

perimeter of diffused
preventive information
PPI)

(
N

01 2 4 km
Loveralaiinld

S. Glatron, E. Beck, 2010, LIVE
Sources : INSEE, BD Carto IGN,
SIDPC, Bas-Rhin Prefecture, 2004
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DEVELOPMENT AND VALIDATION OF A WAVE FORECASTING SYSTEM
FOR THE NEW ZEALAND REGION

RichardGorman NIWA, Hamilton, New Zealandyorman@niwa.co.nz

A newmaritime forecasting system for the New Zantl regionhas been developed including global
and regional wave models and regional tide and storm surge models. Thesepfotnof an

AY G SINIKGEISR NREE T2 NB hicéh (alsoyirkludEsin laltcdratef daia &ssimilating
high resolution wedter forecasting systenand a nationakcale flood forecasting systenin
integrated webbased Hazard Forecast Information System provides output products from the full
suite of models alongside retiine data, and can be configured to provide tailoredrizléo end
users.

For wave predictions, the/avewatch I spectral wave model is ruon nested global and regional
grids. A 1l44our forecast is run daily on the global domain, providing boundary conditions for
twice-daily 48hour forecasts on a New Zeald regional domain at a resolution of approximately 12

km. Theregional wavedorecastshave beervalidated againstlata from sixwave buoy deployments.

For global forecasts, #@se are supplemented with data from NDBC buoys in the North Pacific.
Significah wave heights from the global forecasts match buoy data with Toeansquare errors
(RMSE) ranging from typical values around 0.45m at short forecast ranges, out to approximately 0.7
m at a 6 day leditime. The regional forecaspsovide closer agreemeén
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DISPOSITION OF EARTHQUAKE UNIDENTIFIED BTES IN HAITI

Kailash GuptaUniversityof North Texas, Denton, U.S.Rajlashgupta@my.unt.edu

On January 12, 2010 at 16:53 Hrs. an earthk@ of 7.0 magnitude on Richter scale struck the capital
city of Portau-Prince. With an epicenter 25 km Soufest of Portau-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 norexistent building codes, the earthquake destroyledge number ofbuildings
OAYyOf dzZRAY 3 GKS t NoBiciah R&hy i@ astof Febr@fy Riere KR S17;
excluding bodies buried or crematether thanby the governmentThe rumber of deathss huge,
almost equal to the 2004 tsunantiead that were spread over 12 countriesAs a resultof the
earthquake there were bodies littering the streets of PatrPrince 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-&efrince for conducting field rearch 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 witlodiding

trucks and bulldozers carried the bodies to Titanyen, dug trenches and mass buried the bodies.
Titanyen is about 15 km from PeatrPrince, an uninhabited flat area. Due to the unbearable stanch
from the decomposing bodies people cremated the iesdon 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 fiémlmanagement 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 Cr@ssdtural 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.
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RAPID INVENTORY COLLECTION SYSTEM (RICS) AND THE 2009
VICTORIAN BUSHFIRES IMPACT ASSESSMEN

Nariman Habilj Neil Corbyand Bob Cechet

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

Followingthe impact of Tropical Cyclone Larry (March 2006), a reviateainethods employed to
O2ftfSOG aodzAf RAy3da aLISOATAO FASER RIEGEE NBadzZ G 8
inventory collection system to complement post disaster surveys. The system helps to overcome
issues related to restricted access,opoveather 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 fourNegapixel Ethernet cameras attached to a tripod mounted on a motor

vehicle, a GPS device and softwarewiii Sy Ay [/ bbd ¢KS AYIF3ISa ENB 02Y
theFf 8¢ YR RAALIX I @SR Ay | DNILKAOIE ! @aSNJ Ly {SNJ
heading and speed. An additional display window shows the stiigettory 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 geterenced and stored in a database.

RICS offers time and cost saving benefits for pasdster surveys. It can also be udedexposure
data inventory collection particularly building wall and facade information. The key benefits of RICS
include:

1 complements and augments the detailed field damage assessments ffmheeise,
structureto-structure) currently undertaken usirttandtheld personal data assistants
(PDASs);

T LINPPARSE £ 2RAzZEORTAEKBARI Y IS A Y Lbit@gionstdNB | (i 2
be surveyed first;

9 allows for 100% coverage of building damage in a disadtected area;

f collects data focusingoin LJ2 LJdzf | G A2y O2@SNF3IS¢ yR ff26a 1
focus on damaged structures; and

1 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 thstéiren.
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SMALL BUSINESSES AND CRISIS MANAGEMENT: LEARNING FROM THE
EXPERIENCE OF RECOVER

Abigail Hardingand Felicity Powell Opus Central Laboratories, Lower Hiew Zealand

Disaster research puts emphasis on units of analysis other than small businesses(\&e/#h02;
Zhanget al., 2009). t is important for emergency management practitioners and researchers to
understand how small businesses recover from natural disasters bebasseesses with more than
100 employees are rati@a New Zealangtotaling less than 2,500 nationwide (Statistisw 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 htinduced crisis than that

from natural forces (Carméland Schaubroeck, 2008; Pearson and Mitroff, 1993). Reflecting this
unevenness, the crisis management literature pays more attention to heinduced crises than
natural disasters, and deals more with large corporations than small businesses. Despite thes
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 longerterm reconstruction phase and the period of seelmonomic recovery; and,

Learning and implementatiog the lessons learned from the experience of the event are applied to
the business, feeding back into the prevention phase.

Using data collected in questioaine 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 mde 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 -oweested
businesses there are barriers to pastovery learning and implementatiohese 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 technique that will remove these barriers and improve the resilience of small
businesses in New Zealand.

References:
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A NATIONAL SNOW& ICEMONITORING NETWORK: APPLICATIONS
FOR HAZARDS RESEARCH

Jordy HendrikxNIWA ChristchurchNew Zealand,hendrikx@niwa.co.nz

Depending on the pace of global climate charsgew and iceare two resources that are likely to be
subject to significant change over the next200 years. Such changes will hamgbstantialimpacts

on the long term planning and daily operations of hyetectricity, agriculture and tourism/skiing
industries both in terms of their use of the resource and the management of the associated hazards
Thesechanges will also affect all aspects of the alpine auwdvnstream environments, with
influences on the hydrological cycle, erosion and land stability, biodiversity and @ ajidity to
recreate in these areas (to name just a few). 2006, the National Institute of Water and
Atmospheric ResearciN[WA started on the development dhe National Snow and Ice Monitoring
Network, an expansion of the climate networlq better observe and quantify these changdhe
primary aims of the new network are twiépld: 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. Thigneans that we have both a reime anda longterm 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 APPROBH TO AN EMERGENCY DECISION SUPPORT SYSTEM
FOR MASS EVACUATION

Yasir Javel Tony Norrié, David Johnstoh
!nstitute of Information and Mathematical Sciences Massey University, Auckland

y.javed@massey.ac.nz

“Institute of Information and Mathematical Sciences Massey University, Auckland

t.norris@massey.ac.nz

%Joint Centre for Disaster Research, Massey Uniyeksfellington

d.m.johnston@massey.ac.nz

This research igrimarily about investigating the information needs of emergency managers
following recognition of a risk of volcanic eruption. These needs indlietermining the type of
information required,collection, integration, synthesis, presentation, and sharfignformation
Modeling the processedo reach a decision wilinderpin the design of the emergency decision
support system (EDSS) for mass evtonaby considering all aspects of decisioms will also
improve the design oEDSS both in terms of their content and the-ialportant humansystem
interfaces that determine their usabilit€learly, evacuation causes financial, physical, psychological
and social upheaval and the disruption should only be considered when the benefits of leaving are
judged to outweigh significantly the risks of staying. Incorrect and untimely decisions can cost lives
and poorly managed evacuations can also lead to @ngtresentment of the authorities which can
jeopardize their future ability to act effectivelZognitive Task AnalyfSTApeing usefuln modeling
emergencydecisionprocesswill be used to study processstarting from the development of situation
awaeness to the final decision€onsidering the complexity afecision making in highly dynamic
environment ontological domain structuring (ODS), which can defiiet dynamicrelationships
between key features of situationwill also be exploredBearingin mind the improvement thatan be
brought to overall decision making by improvifituation Awareness dynamic and adaptive EDSS for
mass evacuatiowill be designed and prototyped. Thpsototype will be evaluatedusing scenario of
Exercise Ruaumoko derin Aucklandto test and refine the concepts.
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ADVANCES IN PSYCHOLOGICAL FIRST AID
Sarb JohalJoint Centre for Disaster Research, Massey University, Wellingem Zealand

Psychological First Aid (PFA) consists of a systematid betping actions aimed at reducing initial
postemergency distress and supporting shahd longterm adaptive functioning of individuals and
families. This presentation aims; (a) to provide a brief overview of the original concept of PFA (and
the 8 coreactions) and how this has evolved, and (b) to review recent research and practice reports
of use of PFA in the field. Finally, | 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.key@agresearch.co.nz

Willie Smith, School of Environment, University of Auckland Private Bag 92019, Auckland, New
Zealandw.smith@auckland.ac.nz

The snow storms of June 2006 had an immedatd 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 througha focus on the resilience and response of farm households to the storms. The
FAYRAY3Ia adz33Sad GKFIG GKS aK2ff2gAy3a 2dzié 2F bS
disintegration of many traditional community structures, has increased the \vaihildy 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-tifrfeltesidential farm
workers and an increased reliance oecetronic 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 itiga{or rebuilding) is central to
improving resilience as the snow storm demonstrated that-sslnce and mutual support are
primary components of resilience. In terms of response, the snow storm prompted many farmers to
consider taking action to lessethie impact of future adverse events. However, there is little
evidence to suggest that this transformation has occurred.

4" Australasian Hazards Managem@&unferenceWellington, New Zealand 112 August 2010 30


mailto:steven.kelly@agresearch.co.nz
mailto:w.smith@auckland.ac.nz

TRAVEL FOLLOWING SIMULATED EARTHQUAKE EVENTS: VEHICLE
ABANDONMENT AND SOCIAL INFLUENCE

Steve LampOpus Internatioal ConsultantsLower Hutt, New Zealan&teve.lamb@opus.co.nz

Darren Walton Opusinternational Consultantd.ower Hutt, New Zealarahd University of
Canterbury Christchurch, New Zealayidarren.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 earthgeakario was
presented to 221participants using ComputeAided 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 thigip home. $cial influence andemaining

trip distancewere experimentally manipulated. Sixiye percent ofparticipants expected taravel

via private motor vehicle. People were more likely to walk shorter trips home, and drive longer trips,
with a threshold of 6.25<m where both modes were equally likely. Thittyo 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 fooRarticipants who observed othgeople 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 Laneand Phillip Gillibrand NIWAPO Box 8602, Riccarton 8440, ChristchuNgw Zealand

E.Lane@niwa.co.nP.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 modesited tsunamis, tidal height at

the wave arrival times has an appreciable effect on the lthpased 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 disbution 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 iniendaiodelling, 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 forrh 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 rsbsed 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 ROJECT (SWFDDP)

James Lunngnd Peter FisherMetService, Wellington, New Zealand

james.lunny@metservice.cqmpeter.fisher@metservice.com

The Severe Weher Forecasting Disaster Risle®uction Demonstration Project (SWFDDdNs to
improve severe weather foecastingand build closer relations between meteorological offices,
disaster risk reduction seicesand various medi&n the SouthWest Pacific.

The project is &Vorld Meteorological Organizationnitiative with MetServiceNew Zealanglaying
a major role. MetService haseatedMetConnect Pacifica website whichmakes available guidance,
numerical weather prediction NWB products and observationgentral to forecasting severe
weather in the tropical SouthVest PacificThepilot project commencedn November 2009 for four
island sates: Fiji, Samoa, Solomon Islands and Vanuatu. The full deratiostphase will begin in
November 2010 and will includedditionalSouth Pacific Islands.

The SWFDD#&sesa cascading forecast guidance proceiss. Global NWP centres (e.g the UK Met
Office) feed information toRegional centres (e.§Vellington) whoin turn, feed National centres
(e.g. the Solomon Islands) who therelate information to local authorities such as emergency
management authoritieand variousmedia.

The SWFDDP will also be used atestbed for custom madeand experimental Global NWP
productswhich will provide useful information fduture global forecasting schemes
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ALL-HAZARD COMMUNITY RESPONSE PLANNING AND CHOICE OF
LOCAL PUBLIC NOTIFICATION SYSTEMS BY HASTINGS COMMUNITIES

Warren Meldrum' and Kim Wright
'Hastings District Council, Hastinteew Zealand

’GNS Science, Lower Huttew Zealand

The Hastings District settlements of Haumoana, Clifton and Te Awanga are at risk from a variety of
hazardsand inparticular, coastal hazardsThe settlenents 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 all hazardCommunity 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 puttification 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 engplay 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, hamls and budget.
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COMMUNITY-BASED EVACUATION PLANNINGRUAKAKA,
NORTHLAND

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

Antoinet@wdc.govt.nz

Situated on the east coast in the Whangarei Distribe 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 Ministrof 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 ankbakéng

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 dr 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 attendbg 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

=A =4 4 4 -8 4

At the time of writirg 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.

4" Australasian Hazards Managem@&unferenceWellington, New Zealand 112 August 2010 35


mailto:Antoinet@wdc.govt.nz

EVE STILL IN DANGER: AN EXPIRATION OF VIOLENCE AGAINST
WOMEN IN PAKISTAN AND POLICY RECOMMENDATIONS IN POST
DISASTER SITUATIONS

Waheed Mohiuddin Social Policy Research Centre, Gujrat, Pakistan

Peacemind24@hotmadom, md@sprc.org.pk

The paper provides firdtand knowledge about the existing forms of domestic violence against

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

earthquake October, 2005The 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 PakistarMore than &% people know a victim of dwestic violene including a large

number ofwomen. 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 @at. 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 violageinst 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 facpelicy recommendations of general public to stop

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

08 SRdzOFGAy3 YSyYy 1 o2dzi 3ASYRSNI Sljdzr t A& a2 GKIG
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more than 50% wmen recommend social security for the eliminatiordoimestic violence.
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DOES COST EXPLAIN DIFFERENCES IN DAMAGE MATION AND
SURVIVAL PREPARATION?

JohnMcClure Victoria University of Wellingtgriwellington, 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 takg mare 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 thetians.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 EISNF 2 N yOS 2F (GKS | OGA2yad ¢tKSe | faz
for not carrying out the actions.
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CONFRONTING AN UNFAMILIAR HAZARD: TSUNAMI PREPAREDNESS
IN TASMANIA

Douglas PatonSchool of Psychology, University of Tasmdraanceston, Tasmania 7250, Australia

Douglas.Paton@utas.edu.au

Mai FrandsenSchool of Psychology, University of Tasmania, Launceston, Tasmania 7250, Australia

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

Recognition of the fact that Australian coastal communitiesld experience tsunami within hours

of their being detected led to the development of the AusaaliTsunami Warning Systerhis
system provides the means of identifying the status of the risk posed to coastal communities and
issuing timely warnings. Howevef the benefits of this system are to be fully realized, members of
WG NR&a1Q Qderpreparet ibxeSpgond Witkzih this timefram@his 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 tsymmaparedness 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 bypesd5 tsunami in the past 150 years, levels of
recognition of this fact in atisk 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. Lo 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 laick of faniliarity with tsunami
facilitated the opportunity to examine predictors of preparedness in communities where recognition
and levels of knowledge of and actual preparedness are low oferimtent.

The model examines how personal beliefs (e.g., risk Beleftcome 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
resour@s (e.g., empowerment, trust). Initial analysis revealed that the original model was not a
good predictor of tsunami preparedness when people dealing withan unfamiliar hazard. A
alternative modelthat included arole for planning and risk beliefwasdeveloped 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 HOUSEBDAPTING TO LIVING WITH WILDFIRE AND
EARTHQUAKE HAZARDS

Douglas PatonSchool of Psychology, University of Tasmania, Launceston, Tasmania, Australia

Douglas.Paton@utas.edu.au

Fantina Tedn, Faculdade de Letras da Universidade do Porto, Via Panoramica s/r5@4 5rto,
Portugal

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

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

When disaster striked.JS 2 LI S Q& pkpadgi@riffidant @le yhelping protect their inhabitants

from harm. This makes identifying the house characteristics thatgaté hazard effects and
encouraging their adoption significant risk management objectivétile issues of housing
readiness (e.g., securing the house to its foundation, fastening the roof, securing chimneys, using
fireproof materials,ensuring that roofcoverings 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 neasis
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 theainimpact. 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 repairebuilding 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 toogestrhtegies

to facilitate adoption. This papergues 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 tledfectiveness of house protection measures, community
LINPOotSY a2t gAy3a OKIFNIOGSNRaAGAOA | yR LIS2L) SQa NBf
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 countriesIn addition, comparison of data on a frequentgcurring (wildfire) hazard with that

from an infrequentlyoccurring (earthquake) hazard afffs 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 charactistics and competencies in risk management. Consequertidy, t
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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 PatonSchool of Psychology, University of Tasmania, Launceston, Tasmania, Australia

Douglas.Paton@utas.edu.au

Norio OkadaCenter for Disaster Reduction Systems, Disaster Prevention Research Institute, Kyoto
University, Gokasho Uji, Kyoto 60011, Japan

This paper papediscussescrosscultural equivalace in predictors of community adoption of
earthquake preparedness rasures. 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 cutliffetences
provided an opportunityto assess the degree of creadtural equivalance in predictors of
earthquake preparedness. In particular, differences in the relative positions of each country on the
cultural dimension of indidualismcollectivismis used to hypothesis aboulhé relative importance

of indivdual (e.g., outcome expectanciesgnd collective processes (community participation,
colledive efficacy, empowerment, trusin xamined by assessing the degree to which individual
hazard beliefs(outcome expectaries) and social characteristicould explainlevels of hazard
preparedness in each location.

Structural equation modelling analyses revealed simildritthe pattern of relationships between
predictor variables and intention preparetime Napier and Kyoto data. It is argued that this provides
support for the existence of some universal, crogiural equivalence in how hazard beliefs and
social characteristics interact to predict the degree to which people adopt earthquake prepasednes
measures. Differences between the data sets are discussed in the context of the fundamental
cultural differences between Japan and New Zeal&rte theoretical and practical implications of

the findings are discusse@he fact that predictors of the agtion of preparedness measures can
reflect the influence of prexisting community characteristics and competencies supports the view
that risk management strategies can be developed and implemented by integrating them with
mainstream community developmeattivities.

The findingsare used to frame ways ithe content of education and risk management programs
could be developedFor example, @dence for the effective role of mechanisms such as Jishubo,
particularly if people are active volunteers providaagible 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 speciic mechanism may not be totally tenable in New Zealand, it provides support for a need
for better integration of communityagency interaction in risk management prograins New
Zealand (and other culturally individualistic countrieBjom a Japanese peesgive, the findings
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point to a need to consider individuldvel processedn addition to the opportunities for theory
testing and the coseffective access to a wider range of risk management options, this work could
contribute to developng multinational social resilience policy and provide guidelines for the
development of risk management strategies in artas look the resources to research these issues

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

Stephane PopinetNIWA, Greta PointWellington New Zealand

Applications in marine and coastal engineering, flood and tsuhamard forecasting and prevention
require the description offree-surface dynamics on a wide range of scales: from meters to
thousands of kilometers. Simulation of unsteady feegface flows haproved to be one of the most
challenging disciplines of computationedsearch. More robust numerical descriptions of these
problems can befacilitated through a hierarchy of theoretit approximations of theunsteady
underlying equations of motion. Spatial scales can vamyrdgrsof-magnitude within these models.

Space and timeadaptive approaches have been developed within tBerris Flow Solver
(http://gfs.sf.net). | will show bw such approaches can help solve these problems efficiently, often
leading to severabrdersof-magnitude gains in computational speed. Applications include:-dam
break and flowing, mediuracale nonlinear shallow water models of tsunami and large scalgrape
wave forecasting.
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AFTERMATH OF THE 2004 TSUNAMI AND CHALLENGES FACED IN
REBUILDING LIVES

Ali Rasheed Auckland University of TechnolggBrivate Bag 92006, Aucklarmdasheed@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 commlity of Maldives It showsthe applicability and usefulness of aid that was given

by donors to these communities in the aftermath of the tsunami. Posterfiwdlly show ways for
reducing the vulnerabilities to ecological disasters for small communities of people.

This is viewed, fronil KS NBOALIASY(1aQ @GASgLRAY(HIX GKS LRtAGAO
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 inatkas 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, swdfing 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: MUL-HAZARD RISK AND IMPACT
MODELLING

Stefan Reesg Andrew King, Kim Wright, Shona van Zijll de Johglim CousirfsJochen Schmidt
Graeme Smart lain Matchanf, Warwick Smitfi, Rob Belt, Gabriella Turek Doug Ramséy Roddy
Hendersori, Robin Pringlg Richard Turner

'National Institute of Water andtfospheric 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 vulaleility and prioritse resources to mitigate these
hazardsijt is prudent to know about the relativeimpactsthese natural hazards hawn all aspects

of our communities. The National Institute of Water and Atmospheric Research (NIWA) and GNS
Science argointly developing RiskScape, a mihéizard tool that models potential losses and
swports decisioAmaking for the management of natural hazardRiskScape improsethe
information and understanding of naturllazard risks for a range of ewnders, inclding landuse
planners, emergency managers, and the insurance industry.

RiskScapecombines current scientific and engineering knowledge about the hazards, built
environment, land uses, and social characteristics of commungies combines these int@a
powerful gecinformation framework, thdossmodelling software packag¢w A &1 { OF LISQ® ¢ KA &
be usedfor analysingthe potential impacts ohatural hazardevents and comparing themwvithin
different regions.The RiskScape System is built on a moduladeting framework. New hazard,
asset, or loss modules can be seamlessly integrated irgoruhning systemkFirst, the geospatial
zone of influence of a particular hazard needs to be ascertained and its local intensity and
recurrence interval estaished. Then the impact of events of various intensities can be calculated
using vulnerability or gility functions and by geospatially intersecting the hazard expdsureach

event with builtenvironment inventories and demographic profiles of the peoptposed 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 isktienbaaf

a lossmodelling tool. Dealing wit 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 utilitibsasuavater
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, providinigw 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
essere, the framework each model works under is largely the same but-nisKtimodelling poses
different challenges than classical risk assessment and has several features and implications to be
consideredg both in the modelling process and in using the tesuThe 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 requirenmds that were posed on RiskScape are being met by anteasse, 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 shapadiles
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
MULTIDISCIPLINARY SURVEY

Stefan Reesk Stona van Zijll de JorlgWilliam Powef, Jochen Bind Graeme Smart Brendon
Bradley’, Gegar PrasetyaKate WilsoR

'National Institute of Water and Atmospheric Research, PO Box 14901, Wellington, New Zealand
’GNS Science, PO Box 30368, Lower Hutt 5040, New Zealand

3University of Canterbury, Department of Civil and Natural Resources Engineering, Private Bag 4800,
Chiistchurch, 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 southrab&alt generated

a tsunami that caused damage and casualties in the South Pacific nations of American Samoa, Samoa
and Tonga. 243 pple died in this event. The earthquake was felt widely throughout the three
countries affected but earthquake shaking diot 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 weakshie field to gathering a wide range oférmation with

the aim helping New Zealand become more prepared for the threat of a tsunami. Field activities
undertaken included:

1 Measurement of topographic profiles and water (inundation) depths along the gsaiising
GPS surveying egument

9 Observation and recording of levels of damage to buildings for various tsunami inundation
depths, and

9 Collection of data on the course of the event and the s@tionomic impacts.

In Samoa the NIW&NS team also joined thaulti-disciplinary UNESGOC International Tsunami
Survey Team Samoa (ITST Samoa) to undertake a more holistic approach to tisenesi survey.

The ITST Samoa teams focused on: a) documenting the impact of the tsunami upon the built
environment, socieeconomic 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 inteational 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 regaling the recovery phase.
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The New Zealand teamplayed 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 fagismwshort 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 ofiltural significance, stresaduced ill health and
mortality, etc).

The lessons leaad from this event will help New Zealand to become more resilient to tsunami. The
information collected in the postsunami survey will also be feed into RiskScape to improve and
refine the impact assessment tool. This paper will give an overview of tuindis of this
comprehensive survey andldress some of the lessons learnt for New Zealand.
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UNDERSTANDING NATURAL HAZARD RISK FOR LAND USE PLANNING
Wendy SaundersGNS Science, Lower Hilllew Zealandy.saunders@agns.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 planningr 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 ridlased approach to natural hazards in land use planrtimg 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 threstep process provides the framework for assessing risk, and incorporating
this risk intoresource 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, hamely health and safety, sociahraagrand environmental.

CKSAS F2dzNJ OF G S3I2NARSa 20FS AORIEACH Ij BRTOSY NS FX S Ofti S FiAK:
Management Act, Civil Defence Emgergency Management Act, and Local Governmant Act). Each
level of consequence is summarisedoirst 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 {lhg$e).
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 fanifsphazards 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 likelihod.

This process enables Councils to assess their specific risks to natural hazards, and manage land use
appropriately.
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INUNDATION MODELING INTO LAND USE PLANNING

Wendy SaundersGegar PrasetyaGraham LeonardGNS Science, PO Box 30368, Lower Hutt, New
Zealangdw.saunders@gns.cri.nz

New researchfunded by the EQC &xploiing the difficulties inintegrating physical science models
into land use planning, with a focus on tsunami. This resean@viewing and assessinghether
the transfer offlood modellinginformation has been effectivéor land use planning purposes;
assessing if similar pocess can be used for tsunanseels to understand and document the
contrastinginformation requirementsof planners emergency managerand tsunami inundation
modellers and make recommendations on howodelling can be incorporated into land use
planningat alocallevel. In doing so, therojectis assising the understandingamongstmodellers,
planners and emergency management officers when pursuing a common outcéme=duce the
risk of natural hazards to communitiesNew Zealand

Preliminary esults 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 tasioethe 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,lannng 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 Emergey 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
AyOfdzaAzy 2y [lIFYR LYTFT2NXIGAZ2Y aSY2Nl yRanvngad o[ La
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 anragin planning maps, with associated risksed
objectives, policies, and consent restrictions. -Bvent recovery planning (Becker et al, 2007?) for
land use should also be undertaken in all instances.

From this framework, and other information beipgovided 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.

4" Australasian Hazards Managem@&unferenceWellington, New Zealand 112 August 2010 50


mailto:w.saunders@gns.cri.nz

A NEW MODEL OF ORGANATIONAL RESILIENCE

Erica SevilleAmy Stephensomnd John VargpResilient Organisations Research Programbept
of Civil Engineering, University of CanterbiNgw Zealand

Organisationsboth 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 peosgalvices 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 employn@nganisational
resilience therefore is amportant 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¥ 2 NBFI YA Al A2y Qa NBaAftASyOS ljdatAdASaod
organgational resilience has evolved significantly, with a new model of osgtoinal resilience
being developed that is much simpler than previously thought. ridve model only has two main
dimensionsg planning and adaptive qualities, and a total of 13 indicators that are looked for when
evaluatinganorgagi G A2y Qa NBaAftASyOSo
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PLANNING FOR FLOOD DISASTERS
Graeme SmartNIWA, Christchurch, NeZealand

From 199€2007 there was an increase in flooglated 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 differeratr{s 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-samgtern New Zealand tend to
coincide with EINifio events. During a lull in Eifio events from 19962007, 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 increasgojpulation 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 fleods

While a particular tow may be protected against a 1/100 AEP flood, on a statistical basis, across
many such towns ihNew Zealandthere is a very high probability that there will be flood damage to
infrastructure in any given yeaWhere towns are protected by flood banks thepulation 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

y2i RSONBI &Sz GKS ydzYoSNI 2F Fi22R RA&lI&a0GSNE GAf
take into account the probabilities and consequences of sulesign flood events if future disasters

are to be avoided. This will require upgrading of some river control schemes and tighter regulations
2y BKSNB RS@GSt2LIYSyd Aa LISNXYAGGISR® LG akKzdzZ R
YIFRS¢ | yR Ndngfagainst Bogddhazad 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 tnaaspo 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 atlacities 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.

(@]
wn

There is a proposal to change the NZ Builddogle 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 (indictive estimate) of an 87% chance per year to a 63% chance per year. Consequently,
even if the proposed floodelated 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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TO DROUGHT AND FLOOD IN THE MANAWATU

Willie Smith, School of Environment, University of Auckland Private Bag 92019, Auckland, New
Zealandw.smith@au&land.ac.nz

Steven Kelly AgResearch Ruakura Research Centre, East Street, Hamilton 3123, New Zealand,
steven.kelly@agresearch.co.nz

Research on natural disasters has generallp$ed 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 anddrought 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 extflemg event in
CSoNHzZENE Hannnd® ¢KS NBYFAYAY3a wmH FINY K2dzaSK2f R3
experienced the drought had not been directly impacted by the earlier flood. Six officials, including
community leaders and others involved in dghi and flood relief were also interviewed. The
interviews were conducted in the period Ju@etober, 2008. The results confirm the importance of
contextual factors in interpreting the social impact of adverse events. The nature of the hazard itself

isal akKz2gy (G2 akKIFILIS I O02YYdzyAdeQa NBalLkRyaS |yR K
of this in efforts to build resénce
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THE SOCIAL PSYCHOLOGY OF SEISMIC ADJUSTMENT:=-A RE
EVALUATION OF THE LITERATURE, WITH EMPIRICAL ILLUSTRATIONS
FROM THE EPIENTRE HUMAN LOSS PROJECT

Christian SolberyHelene Jofféand Tiziana Rossetfo

'Division of Psychology and Language Sciences, University College London, Gower Street, London,
WCL1E 6BT, UK

’Deparment 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 causesseismic 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 asid tru
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 cmsggiral study of lay represtations 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 glet differences regarding trust, responsibility and
blame. The authors concludkat an updated model of seismic adjustment must gaffect, 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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Carol Stewart, Julia BeckérPaula Blacketi, Maureen Coomet, Stefan Reeseand Terry Hume

Private consultant, Brooklyn, Wellington, New Zeal|&téwart.carol@xtra.co.nz

’GNS Science, Lower Huttew Zealand
®AgResearch, HamiltpiNew Zealand
*NIWA, Wellintpn, New Zealand

SNIWA, HamiltonNew 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 proteting 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 emphasisesett for a

Fdzy RIF'YSy Gl aKATG Fgleé& FNRY LINBGFAtAYy3I LINF OGAOS:
02NJ WK2f RAYy3 (GKS fAYySQUI G26FNRa&a I Y2NB FyGaAOALl
natural processes such as coastal erosion.

AaddzRe ¢l a dzyRSNIF1Sy Fa LINI 2F cw{¢Qa I ITIFNRA
our understanding of the social context of coastal hazard management. For this project,
guestionnaires were delivered to all households in the Mapua/Ruby Bay&t&pRating 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 digity 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
managementyiews 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
d0dzRe LI NODAOALI yGAQ LISNOSLIAZ2YA ndiggRwedzyfHatShed | y RA
2POSNI ff FGGAGAZRS 2F aldzReé NBalLRyRSydta G261 NRa
dzZNASyO0e Qs (KIFIG GKSNB gla | t2¢ 20SNrft I g NBySa
rise for the local area, and that the studgnicipants do not generally go out of their way to seek

out reliable information on climate change but most often utilise everyday;spmtialised 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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DISASTERS: AN INDONESIAN CASE STWUD

Heather TayloyJoint Cetre for Disaster Research, Massey University, Wellingitaw 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 degradationfesmed urbanization,
populationgrowth, unsustainable development in hazgibne areas, limate 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 vbrable group with unigue 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 andewuiffe
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 consisteatly very limited, and yet crucial. Findings from

GKA&a LYR2ySaialy OlFaS adtdzRe olFaSR dzly RANBOG St
postdisaster add to the knowledge base of disaster education and research concerned with
children.

Heavy ains in December 208Fanuary 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 disaussieere held in
September 2009 and February 2010 with 31 children living in the riparian urban setting. Qualitative
techniques, including drawings and opended interviews, were used to elicit stories from the flood

and its social impacts. Interviews wittheir parents, local community leaders, teachers and
government officials added depth and detail to the pflebd community experiences, as well as
LINEGARS |t GSNYIFGABS LISNELISOGAG®Sa 2y OKAf RNByQa
reduction and flood preparedness was also investigated by involving them as active researchers in
their own community in creating floedafe community plans and conducting interviews with their
parents.

The results of this study will be presented at the confeemnd 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 communitiesgomernmental
organizations, governnmes and their foreign aid programs when creating effective and appropriate
natural disasterisk reductionprograms and providing assistance following an event.
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SOME HIDDEN COSTS OF THE SAMOA TSUNAMI 2009: IMPLICATIONS
FOR ECONOMIC RECOVERY

Shona van fll de Jongand Natalie RedstoneNIWA, Wellington, New Zealand,
s.vanZijlldeJong@niwa.co.nz

The focus of this poster is upon theédden costs of the tsunami: costs that were hidden in the
preliminary World Bank DaLA, tRédNESC@OC International Tsunami Survey Team Samoa (ITST
Samoa) scic-economic impact assessments and the Early Recovery Framework recommendations
for the early reovery 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 whereinvarious research teams; organizations and international agencies began to
organize different @éams to undertake the disaster impact and needs assessments shortly after the

Hd {SLISYOSNI Hnnd Gadzyl YAQa ~NheUNESGIOGzhiernatiofal Y2 I Q&
Tsunami Survey Team Samoa (ITST Samoa) was in the field by"Qe0270ur socieeconomic

impact assessment team interviewed 73 Samoa tsunami survivors in week three after the disaster.
Survey results reveal geographic differences different coastal communities in Lalomanu,
Saleapaga, Lepa, Ulutogia and Satitoa. However, desp#tdoal differences, many similar themes

could be found in the narratives of women, men and children who provisadhological, physical,

financial and emotional seissessments of thiecurrent social vulnerability.

The second section sets the case fdden 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 longderm impact assessments.

2) ITST Samoa work attgting to: a)qualify intangible losseb)monitor changes in intangible
losses and qquantify intangible loss such as: loss of original-tiayglay social contact;
bereavement; depression; stress inducedhdhlth; disruption to living (including isolata,
and evacuation); and others.

3) Issues that have arisen @arly 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:

1 SomeNGOsacknowledgdhat intangible lossieeds to be a priority arefor Tsunami
survivorsyet are NGOseacting to housinghealth, education and protection issues
sufficienty powerful enough to make a difference to setting early recovery priorities?
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1 Many pst-disaster countries rely upon the DatAconsolidated summary of the damage
YR f2aaSa (KFd LINPO@ARSA (GKS o0 NdbdntRalivié, | y R
sectorby-sectorterms ¢ stemming from information compd immediately after the eant
without thinking through some of the unintended consequences of relying on this
information management tool.

1 Some interesting questions arise about what is prioritised in early recovery efforts when
intangible losses are excluded in the Dal®amoa povides a case in point.
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BUILDING COMMUNICATION BRIDGES 2068010: THE RISKSCAPE
TEAM CONNECTS WITH ENDSERS

Shona van Zijll de Jorand Stefan ReeseNIWA 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
WAA1{OIWS RS@GSt2LIVSYid (SIYaQ SyR dzadiNsec@oasor dzy A O
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 endiser® The second secticiakes 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:

9 Three communication initiatives that have been initiated20092010.
9 Descriptions of some current RiskScape Ted&ndUser communication bridges

1 An analysis of the RiskScape development team gaining exgerirrcommunication
leadership andkillin managng enddzi SNEQ FSSRol O}

The poster concludes in the final section. We state thila¢ focus on building a broad
communicationplatform will ensure that RiskScape will reach its full potential: a national resource
whose value will increase with the numbergeEople who use it.
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UNMASKING THE HIDDEN COSTS OF THE DAMAGE AND LOSS
ASSESSMENT

Shona van Zijll de Jorand Stefan ReeseNIWA Wellington, New Zealand,
s.vanZijlldeJong@niwa.co.nz

2 A0KAY K2dz2NB 2F GKS Hp {SLIWGSYOSNI unndg Gadzyl YA Q:
research teams, organizations and international agencies began to organize different teams to
undertake the dsaster impact and needs assemnts. By October 17, 2009 twabciceconomic

impact assessment teams were in the field. 1) TINESC@OC International Tsunami Survey Team

Samoa (ITST Samoaid 2) the World Bank damagend loss assessment (DALA) team.

Ths posterLINE A RS& || NBOGASG 2F (GKS 22NIR .lFyl1Qa tNBf
analysis of emerging early recovery planning issuesedks to shed light on some of the important
institutional, social, and cultural dimensions in designing @& G G Ay 3 { I Y2 Q& S| NJ
priorities based on different socimnpact assessments, including the DaLA. The poster draws from

the ITST Samofeld experienceand draft report presented to the Government of Samoa October

26; the World BankSamoaDal A pesentationpresented to the Government of Samoa 19 Octqber

and disaster loss assessment literature.

This research focuses on tpeocess of implementing loss assessméntSamoa. It is presented as a
poster withthree sectionsThefirst section will st the context: the complexity of loss assessments.
The next section will highlight some similarities and some differences in thgsect assessments.
Moreover, a critical analysis of the value of different assessments will be undertaken, including
differences in philosophy and approach brought to the assessments. Finalhgis® serious
guestions about some of the hidden costs underlying sbéd quantitative basis of the DalLA, five
practical and policy problems with this approach will be highlightBide emphasis here is on
achieving a transparent approach that enables comparisons between geographic regions and
alternative strategies fopost-disasterrisk management.

Of centralimportance to advancing thBew ZealandRiskScape intangible loss reséaagenda, the

conclusion states that all loss assessment procedures struggle with identifying and assessing
intangible and indirect losse#\s ntangible and indirect losses are often the major partpost

disasterloss the absence of this categoryinSh 2 2 NY R . I y{ 5 feseardhantoth&f f A y 3 d
process of implementing loss assessments revealstkigalist of intangibldoss indicatorcompiled

in Samoabreaksnew ground for the disaster loss assessment commuRigsults 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 allestrated through this reanking of post

disaster vulnerability.
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The poster offers policy recommendations to reduce disaster risk, and limit existing inequalities in
GKS f23aa aasSaaySyido ¢2 SyKIyOS (KS Ovypdiciésh G 27F
and initiatives, it is suggested that qualifying and quantifying and even monitthiniJ ST (Samoa)

list of intangiblelossindicatorsmayguide the post tsunami recovery process, including the setting of
national recovery standards, princigle priorities, and roles and responsibilities of different
stakeholdersn a very different direction than thsolid quantitative basief the World Bank DaLA.
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SEISMIC HAZARD IN NEW ZEALAND
Laura Walhce GNS Science, Lower Huttew Zealand

The Hikurangi subductiotirust fault beneath the North Islanldas not experienced arsignificant
(magnitude> 7.2) subduction interface earthquakes since historical resbejan ~¥0 yearsago.
Geological data irparts of the North Island provide evidence for possible pistoric great
subduction earthquakes. Despite the lack of confirmed historical interface events, rgeedetic

and seismological results reveabht a large area of theubductioninterfaceis capable of producing
Great(magnitude > 8.0¢arthquakes! will reviewexisting geophysical and geological dttat have

been usedo characterize theearthquake potentiabf the Hikurangi subductiomone Recent work
shows that he 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 potentialled 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 Consultantd,ower Hutt, New Zealand and University of

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

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

Kate Morg Opus International Consultants, Lower Hutt, New Zealand
Kate.mora@opus.co.nz

Jared ThomagOpus International @sultants, 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 presentive of authority and messageontent. 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-Seviety
percent of participants oside the evacuation zone reported they were likely to evacuate, therefore
classified as shadow evacuees. Nearly thyearters of shadow evacuation was the result of
participants incorrectly including themselves in the evacuation Zz6he.remainingquarter reported

higher levels of concerabout their safety, property, and their ability to travel due to flooding and
traffic blocking roadsrelative to others outside the zone who chose to shelter in place. The
LINBaSydSNRna S @ Srmessageontentafickndtsiynifiéantly affét thie fik8lihood of
evacuation, bwever, 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, apdo{@jle 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.
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QUANTIFYING THE VULRRABILITY OF HIGH VOLTAGE POWER
TRANSMISSION SYSTEMS TO VOLCANIC ASHFALL HAZARDS

JohnnyWardmarnt, Thomas Wilsoh Pat Bodget, Jim Col& David Johnstoh
'Depatment of Geological Sciences, University of Canterbury, Private Bag 4800, Christchurch

’Department of Electrical and Computer Engineering, University of Canterbury, Private Bag 4800,
Christchurch

%Joint Centre for Disaster Research, Massey University/GibSc8, Lower Hutt

High voltage electrical transmission networks are vulnerable to interruption due to volcanfalbsh
contamination. Depending on variable conditions, the most common problems arise from supply
2dzi - 3S& RdzS (2 A rélddfolitanes NaringBsh lcléarirg) 3k Midakag®ahg/ 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 aounts and information exists, little quantitative data has been gained
from studiesof this kind. Research at the University of Canterbury has identified the properties most
significant in causing electrical breakdown of insulators, a phemomdetter krown 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 (sol@ 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 sho
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 ofdnaged (105um)
0.18M NacCl basalt wetted with a hand sprayer was reducezhieythird.

Current research includes live testing of high voltage insulators exposed to volcarfall zeatd
characterising the adherence of a range of volcanic ash types to insulators under different
environmental conditions. This project will ultimatelyok to resolve some of the uncertainty
involved in identifying the parameters most significant in causingirdiced flashover on high
voltage transmission systems.

4" Australasian Hazards Managem@&unferenceWellington, New Zealand 112 August 2010 64



HORIZONS REGIONAL COUNCIL FLOOD FORECASTING SYS3TEM
ADVANCED TECHNOLOGY DELIVERS

JeffD Watson Horizons Regional Coundétialmerston North, New Zealand
jeff.watson@horizons.govt.nz

Cameron J DrueryWorleyParsonsNew Zealand
cameron.druery@worleyparsons.com

Following major floothg that occurred in February 2004, Horizons Regional Council has made a
significant investment irflood forecasting, flood mapping and land use planning in itsomayer
catchments.

A key outcome of the February 2004 floodiwgs 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.

9aaSyidAlffesx K SmankyrglooRrgspoiisk Sfford Nedky tR ®now what was
likely to happen:

1 What is the likely flood magnitude and extent?
Who is likely to be affected?

What roads will be cut?

What critical infrastructure will be affecti®

At what time will the above occur?

=A =4 =4 =

To this end, Council has embarked on developing a leading edge floech$ting system that
leverages readily availabliatasets (such as actual and forecast rainfall data, hydraulic modelling
results, digital elevabin 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 (levelsimih at key
gauges in the catchment from rainfalinoff 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 theseésts further, significantly enhancing
their value in an emergency management context. An innovative, library based approach thtdises
F2NBOIF &l Tt 2-DR 2 {16/88nhodellitg yeRultswLileEpolate a full GIS surface across
the floodphin describing the current and future behaviour of the flood.

The surface can then be interrogated in reale within a highly visual GIS environment, providing
both broadscale and detailed access to likely flood behaviour and its associated impaeatetDat
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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,
stablke, and intuitive means of delivering key flood information to emergency managers during a
flood event, whilshiding the technically compleaspects of flood forecasting.
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DISASTER RESILIENCE AND ASSISTANCE

Zach Whitman University ofCanterbury Christchurch, New Zealand,
zachary.whitman@pg.canterbury.ac.nz

There is a lack of quantified analysis on the subject of governmentaldisestter relief for business
resilience in he 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 correlatédisiness wellbeing. The poster
presents the results of a questionnaibased pilot study involving 9 small businesses in the Hurunui
District. The questionnaire quantifies the resilience of each enterprise, the number of natural
disasters experienced artle governmenprovided 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 enterprisesedeive
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 prefatsgascale 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 INITIARESPONSE PLAN

Tane Woodley Emergency Management Advisor National Planning, MCBNIington, New
Zealand

1. Project Objective To develop a nationdével initial response plan for a major Wellington
Earthquake, designed to direand 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 Wellingtadhdteke

are widely understood, coordinated and makethest 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 tvaplkaplan with

stakeholder agencies. The draft plan was reviewed by stakeholders twice, before being tested in
AYRAGARIZ f $2N)] aKz2LA® I FAYLf NBOGASg oe | I3Syode
approval in Apti 2010.

3. Results To B&btained 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, speci§§iadar response

agencies and describing the logistics and information systems. Stakeholder agencies have agreed to
their delegated tasks, and can begin their own detag&hning for this contingency.

4, Significance Of The ResulfBhe final plan pnides 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 responsebe conducted in a more timely and effective manner.
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