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MANAGING THE COAST: INCORPORATING THE VIEWS OF COASTAL
RESIDENTS, PROPERTY OWNERS AND VISITORS INTO LONG-TERM
PLANNING

Julia Beckeand Maureen CoomeIiGNS Science, P.O. Box 30368, Lower Hutt

j.becker@gns.cri.nz

Carol StewartPrivate Consultant, Brooklyn, Wellington

stewart.carol@xtra.co.nz

Anji DaviesEnvironment Waikato, P.O. Box 4010, Hamilton

angela.davies@ew.govt.nz

Although beaches are highly valued and utilized resources, beach user opinions and preferences
and community perceptions of coastal erosion have only rarely been studied in New Zealand.
Even more rarely have they been used as input for directing coastal management strategies. To
address this gap, we collected information on public perceptions of coastal erosion and on
preferences for various erosion management strategies for three locations on the Coromandel
coast, with the aim of being able to link the results of the study with long term planning for
those areas.

The study was carried out within a general framework of community involvement in coastal
hazard mitigation. Its objectives were to investigate:

9 the value of the coast to communities (including visitors as well as residents);
9 public perceptions of erosion;

9 public perceptions of different erosion management strategies (including planning tools
such as development setbacks);

9 public preferences for different coastal protection schemes, and reasons for these
preferences;
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locations; and
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The study was carried out at Tairua, Waihi Beach and Whangapoua, on the east coast of the
Coromandel. These locations were chosen as they illustrate a range of severity of current
erosion threats, and of approaches to coastal protection. We adopted the dual approach of
conducting face-to-face interviews with people encountered at the beach, and surveying local
residents and property owners with a postal questionnaire. Our poster will cover the key
findings of our study.
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INCREASING COMMUNITY RESILIENCE TO DISASTERS:
UNDERSTANDING HOW INDIVIDUALS MAKE MEANING OF HAZARD
INFORMATION, AND HOW THIS RELATES TO PREPARING FOR
HAZARDS

Julia BeckerJoint Centre for Disaster Research, Massey University / GNS Science, P.O. Box 30
368, Lower Hutt, New Zealand, j.becker@gns.cri.nz

David JohnstonJoint Centre for Disaster Research, Massey University / GNS Science, P.O. Box
30 368, Lower Hutt, New Zealand, david.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,
Queensland 4702, Australia, k.ronan@cqu.edu.au

Research has shown that a number of individual, community and societal attributes can be used
as indicators of community resilience. These indicators include outcome expectancy, action
coping, articulation of problems, community participation, empowerment, social trust and self-
efficacy (McClure et al., 1999; Paton, 2007; Paton et al. 2001a,b,c, 2000, 2005, 2006a,b; Ronan
et al., 1998). A model of community resilience which incorporates these attributes was recently
developed and tested (Paton, 2006; Paton, 2008). This model describes how interaction
between person, community and societal (e.g., emergency management agency) characteristics
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To date, as part of the modelling process, research has been quantitative-based, and has
focused on identifying predictors and defining the linkages between them to construct a model.
However, there has been very little in-depth study on the processes that influence specifically
how individual, community and societal factors interact to determine how people render hazard
information meaningful, and how this interactive process translates into preparedness actions.
This study addresses this gap and uses qualitative research methods to explore aspects of
meaning-making preparedness, adaptive capacity and resilience for hazards.

Interviews have been undertaken with individuals in three communities (Napier, Wanganui and
Timaru) to explore how people make meaning of hazard information, and the factors behind
why these people do, or do not, prepare. As part of future work, these interviews will be
complemented by quantitative surveys to test the findings from the interviews.

The ultimate aim of this research is to enhance community resilience to natural hazards. By
undertaking qualitative interviews, and follow-up gquantitative surveys directly informed by the
qualitative work, a better understanding can be gained about the influences and mechanisms
that enhance sustained household and community preparation. From this understanding,
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current models of resilience can be improved and subsequently fed into policy-making for
hazard management.
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A NATURAL HAZARDS DATABASE FOR OTAGO
Jessica Bellnd Richard WoodsOtago Regional Council, Private Bag 1954, Dunedin

jessica.bell@orc.govt.nz, richard.woods@orc.govt.nz

A Natural Hazards Database (NHDB) for Otago is being developed by the Otago Regional Council.
The principal aim of the database is to make all natural hazard information that the Council
holds available to the public in the context it was intended. The database will be accessible to
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hazards.

The Council holds a significant quantity of natural hazard information of various types, including
internal publications, photographs and videos, GIS map layers, and references to publications
from other organisations. Establishment of an online database will allow all types of natural
hazard information to be collated into one accessible place (the NHDB) and fulfils our statutory
requirement that all information we hold is public information. Increased public awareness of
natural hazards and risk, and the demand for land in Otago, has also driven the need for the
Council to establish the NHDB. A secondary benefit of the NHDB to Council staff will be the
reduction in time spent on responding to public enquiries and the associated costs that are
incurred.

We have firstly set up an Internal Hazards Database (IHD) to collate and record all available
natural hazard information. The IHD is a spreadsheet that logs all metadata attributed to each
item of information. Metadata is generated to ISO standards and also complies with the
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omitting draft, superseded, or irrelevant information.
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staff to check the usability of the database before it is made available to public. The NHDB that
will later be accessible to the public on the Council website is referred to as the External Hazards
Database (EHD). Following filtering of the metadata in the IHD, all information that has met the
required standard will be allocated a spatial attribute both in location (e.g. North Otago,
Dunedin) and scale (e.g. Regional, Local, Site Specific). This will allow all information to be
linked to a map location by URL on the various webpages in the EHD. The allocation of spatial
scale attributes will also provide a mechanism for information to be conveyed to the public in
the context it was intended. For instance, flood hazard maps are not intended to be site specific
So are attributed to a local scale.

The home page of the Natural Hazards Database website will present a regional map of Otago
from which regional information can be sourced for any natural hazard. Otago has been divided
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website. By clicking on a region, the user will be taken to a smaller scale map of the region from
which local natural hazard information can be sourced. Exponare (a product of Maplnfo) will be
used as the interface for GIS map layers.
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UNDERSTANDING DISASTERS THROUGH A GENDER LENS:
CHANGING MINDSETS AND ACTIONS

Meena Bilgj Entrepreneurship Institute of India, Ahmedabad, India, meenabilgi@gmail.com

Gender Ambassador, GWA Secretariat, P.O. Box 114, 6950 AC Dieren, the Netherlands,
secretariat@gwalliance.org

In India, the Aga Khan Rural Support Programme (AKRSP) works as a catalyst for the betterment
of rural communities by providing direct support to local communities to promote activities and
develop models for sustainable natural resource use and development of human resources in
Gujarat, Madhya Pradesh and Bihar.

From 1983 to 1990, it channelled all its interventions related to water, forest and land through
only mens groups called Gram Vikas Mandals. There was neither an effort nor an understanding
about the intrinsic relationships of women with water, land and forests. It focused on irrigation
projects even though the women were seen fetching water from far-off places.

In 1990, AKRSP decided to give a strong gender focus to its programmes. To begin with, the staff
carried out extensive gender sensitive participatory rural appraisals. All through these PRAs, the
women shared that they had to walk substantial distances to collect water and spend long hours
from the pulley-less wells or from shallow ponds. Enrolment rates among girls in schools were
less. The men were seen pouring oil on the check dams to ensure that the women do not wash
clothes and in the wells to ensure that the water is used for irrigation only. In 1994, during
W2 Y S D4y delebrations, the women narrated that a three-month old baby died because her
mother took much time fetching water, and her husband was away to work. This incident
brought shock waves among the staff. The AKRSP than undertook drought -proofing measures,
drinking water projects through harvesting, ensuring water supply from Government, focused
attention on health, sanitation and hygiene in collaboration with the Government, and is now a
part of various water networks. For the villages near coastal belt, a special salinity ingress cell
has been opened for undertaking research, capacity building and action oriented projects. All
these efforts have brought in relief and better quality of life for women and girls.
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TO NEW THREATS SUCH AS TERRORISM

Adrian Brown New Zealand Fire Service, Morrinsville, New Zealand
adrian.brown@fire.org.nz

The events of 11 September 2001 prompted many Western governments to review and improve
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Such threats include a major incident involving conventional, chemical, biological, radiological or
even nuclear materials, which would require mass decontamination of large numbers of people,
or rescue from collapsed structures.

The government of the United Kingdom subsequently developed the New Dimension
Programme. It is a direct response to such threats and its importance can be judged by the
commitment of over $NZ500 million for new equipment, technology, training and procedures
for the Fire and Rescue Services in the UK.

The Programme is structured into six distinct but linked projects: Mass Decontamination; USAR;
Water; Command and Control; Operational Logistics; and Long Term Capability Management.

The presentation will explore a number of threats that the United Kingdom is currently exposed
to, along with an analysis of each project in the context of a national response to a major
emergency.

As a result of the substantial investment in the New Dimension Programme, the Fire and Rescue
Services in the United Kingdom have found themselves more prepared and more resilient than
ever before in the face of these ever-increasing threats.
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SEVERE WIND GUST RISK FOR AUSTRALIAN CITIES 7 A NATIONAL
RISK ASSESSMENT APPROACH

Bob CechetKrishna NadimpalliMark Edwards Chitibabu Divj Tina YangAugusto Sanabria
Craig Arthur Nariman Habili Neil Corbyand Ingo Hartig

Risk and Impact Analysis Group, Geospatial and Earth Monitoring Division, Geoscience Australia

GPO Box 378, Canberra, ACT, 2601, bob.cechet@ga.gov.au

This presentation aims to provide an overview of the methodology and initial results from the
analysis by Geoscience Australia of the risk that peak wind gusts pose to a number of Australian
communities. It describes the progress made towards a national scale peak wind gust risk
assessment for Australia. At present, these assessments cover residential development in both
urban and adjacent rural regions of all Australian capital cities and some large rural centres. The
current work program includes the consideration of the risk posed by severe wind to
commercial and industrial structures and the assessment will be refined for both an improved
understanding of Australian peak wind gusts and for climate change influences.

This wind risk research forms part of Geoscience AustraliaQ assessments of the potential losses
to Australian communities from a range of sudden impact natural hazards. These assessments
aim to define the economic and social threat posed by these hazards through a combined study
of natural hazard research methods and risk assessment models. Hazards being considered
include earthquakes, cyclones, floods, landslides, severe winds, storm surge and tsunami.

The local wind effects on return period regional wind speeds were determined by assessing the
effect of terrain at the structure height of interest, the shielding effect of up-wind buildings and
the effect of topography. The estimation of the local wind speeds that would be equalled or
exceeded within a given time period (commonly called return period wind speeds or return
levels) were derived by combining the return period regional wind speeds with the local wind
multipliers (terrain/height, shielding and topographic) for 8 cardinal directions on a 25 by 25
metre grid across each study region. The maximum wind value for all directions was sampled at
each grid location and used to assess residential damage.

This presentation explains the methodology employed by Geoscience Australia to evaluate the
risk associated with peak wind gusts in Australian cities, including a concerted attempt to define
the associated uncertainty with the predictions. Limitations with the present methodology are
also examined. In particular, these results are thought to be useful as a guide to relative wind
risk in the Australian region; however the absolute values are likely to be an overestimate. The
production and future utilisation of an event-based hazard dataset for all regions of the
Australian continent is discussed and illustrated by using case studies.

2" Australasian Hazards Management Conference 8
Wellington, New Zealand 28-31 July 2008


mailto:bob.cechet@ga.gov.au

A FLOOD EARLY WARNING SYSTEM FOR NEW ZEALAND
COMMUNITIES

Martyn Clarkand Michael Uddstrom NIWA

This presentation will describe the development and testing of a new nationwide flood early-
warning system. This system is designed to give people time to prepare for floods and, if
necessary, evacuate threatened areas. The flood forecasting system can be applied anywhere in
the country. It can give advance warning of floods in regions where no flood-forecasting systems
are currently available, and can provide additional guidance on impending floods to regional
flood and emergency managers in regions that have established flood forecasting capabilities.

The first component of the flood-forecasting system is NZLAM (New Zealand Limited Area
Model), a sophisticated numerical weather-prediction model that provides forecasts of heavy
rain throughout New Zealand. The second component of the flood early warning system
calculates the water stored in the soil before the start of the flood. The hydrological model
simulates evaporation and drainage from the soil and the fraction of precipitation that runs off
directly to the streams. It provides an initial estimate of the water stored in the soil by adding
the precipitation that falls on the land surface and subtracting the sum of evaporation, drainage,
and runoff. The final component of the flood early-warning system predicts how long it takes
flood waters to rise, the maximum level of flood waters, and the duration of the flood. In this
component the rainfall predicted by the local-scale numerical weather prediction model is fed
into the hydrological model to transform the forecast rainfall into forecasts of river flow.

The system has now been operating for two years for five catchments, and early results show
that it is possible to forecast floods well in advance of when the river began to rise. The system
is necessarily a simplified replica of nature, and differences between forecasts and observations
can never be eliminated. To address these issues, we are currently developing the next-
generation flood forecasting system that provides information both on the uncertainty in the
forecast and the probability that flood waters will rise above critical levels.
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VIDEO MONITORING OF COASTAL HAZARDS
Giovanni Coch Karin Bryad and George Payne

'National Institute of Water and Atmospheric Research, P.O. Box 11-115, Hamilton, New
Zealand, g.coco@niwa.co.nz, g.payne@niwa.co.nz

“Coastal Marine Group, Department of Earth Science, University of Waikato, Hamilton, New
Zealands, kbryan@waikato.ac.nz

The development of imaging systems is nowadays established as one of the most powerful and
reliable tools for monitoring coastal hazards. Video-based technology is an ideal tool because it
can be used to build a database of frequent, long-term and spatially-extensive observations of
beach behaviour. This can, in turn, promote a better understanding of the hydro- and morpho-
dynamics of a specific site, allow real-time monitoring of sites of interest, and provide data to
develop and validate models that can be used to predict more general aspects of coastal
dynamics.

Coastal changes are being monitored around New Zealand through images collected using the
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Cam-Era stations, which each consist of a video system and computer linked by telephone to a

central base station, have been collecting images every hour for a number of years (up to 9

years for some of the sites). Recently, higher-resolution, multi-camera, digital systems have

been installed in France and the UK to monitor rip current development and the effect of large
sandbanks on shoreline behaviour.

A number of applications have already been developed to monitor coastal hazards. At some
locations (e.g. Pauanui Beach) shoreline position has been detected for a number of years to
detect eventually present erosion patterns. At other sites (e.g. Tairua Beach), video images have
been analyzed to determine the statistics of rip current occurrence and to study run-up
dynamics during storm events. New application are currently being developed to analyze other
possible hazards like infragravity waves and to evaluate in detail changes in underwater
bathymetry as a result of the action of waves and currents.
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RESEARCH FACILITATION z FROM SCIENCE TO PRACTICE

Hugh CowanEarthquake Commission, PO Box 790, Wellington
HACowan@eqc.govt.nz

Natural disasters invariably trigger the review of planning and design practices with each major
event revealing or highlighting specific issues. However, there are major challenges related to
the transformation of scientific knowledge into sustainable community practices.

The Earthquake Commission (EQC) is at the centre of arrangements for dealing with New
%StfFyRQa 3IS2LKeaAO0rf NRA1AZ 0KNPRdJzZAKsditigsa Ay & dzNJ
to facilitate research and public education into natural disasters and methods of reducing or

preventing the damage they cause.

EQC fosters research in relevant areas of natural hazards science and engineering and assists its
transformationfrom& & OA Sy O0S (2 LN} OGAOSésX 2FFSNAy3I | O2yyS
improved resilience within the community. In most cases the gains, where measurable, are

incremental and accrue over many years. But a key condition for successful knowledge transfer

is an adaptive research culture, guided by simple principles rather than precise planning or

direction. A core objective for EQC is to build alliances across organisations to enable

collaborative decision-making and iterative learning.

Through examples of completed research and community partnerships, the imperatives for EQC
research facilitation are outlined.
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ALLUVIAL FAN HAZARD ASSESSMENT IN OTAGO, NEW ZEALAND

S. C. CoXGNS Science, Private Bag 1930, Dunedin

s.cox@gns.cri.nz

R. J. Wooddstago Regional Council, Private Bag 1954, Dunedin
richard.woods@orc.govt.nz

J. R. GrindleyOpus International Consultants, Private Bag 1913, Dunedin
james.grindley@opus.co.nz

Alluvial fans are landforms which develop where a steep gully merges onto a flatter valley floor,
or at other sites where sediment is deposited due to changes in stream gradient and/or width. A
variety of natural hazards occur in association with flooding on alluvial fans, including
inundation by flood water, debris flow and debris flood deposits, channel migration, deposition
and erosion. Highly variable and unpredictable stream flow is a characteristic of most alluvial
fans, and there is a corresponding measure of unpredictability in terms of hazard. Fans are
temporary storage areas for sediment, which evolve and change through time. They can develop
rapidly in short periods, with sediment deposition and lateral displacement of streams during
flood events, or may remain dormant or only intermittently active over extended periods.
Generally the most destructive events are debris flows, which may cause structural damage to
odzAf RAy3da FyR tSI @3S 0SKAYR aSRAYSyild GKI
attends inundation by floodwater. Hence, debris flows need to be considered in the same
context as other structurally damaging hazards such as earthquakes and strong wind. The
infrequency of high-intensity rainfall events, presence of gentle slopes across the lower flanks of
fans, and often long time spans between severe events tend to create a sense of complacency
regarding hazards on alluvial fans, and this causes risk to infrastructure and life.

Infrastructure and development occurs on some alluvial fans in Otago, where these landforms
form attractive places for development because they are elevated, scenic and have good
drainage. Public awareness of alluvial fan hazards is for the most part very low. Education is
needed because fans are only intermittently active, and hazard definition and mitigation can be
difficult. A regional-scale hazard assessment of alluvial fans in Otago was carried out at 1:50,000
scale, identifying and classifying 2197 separate fan areas using a GIS map database. There are
1970 km? of significant alluvial fan landforms, amounting to 6% of Otago. 1526 fan areas are
considered active ¢ i.e. that flooding, deposition and/or erosion are considered possible. 671
fans, or parts of fans, are now physically separated from the stream and catchment from which
they were derived, and considered inactive. Slope and catchment models were used to classify
fan processes, either as debris-dominated, floodwater-dominated or composite, thereby
providing additional information on the hazards faced. The provisional assessment provides a
first step to mitigating alluvial fan hazards in Otago. Rather than defining site-specific hazards,
the study defines locations where alluvial fan-related hazards may exist, together with a
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prediction as to the nature of that hazard. It is appropriate for regional scale planning and
development purposes but not as a substitute for site specific investigations and/or
geotechnical engineering assessment. More detailed hazard assessments, with site-specific
investigations and fieldwork, are now proposed for a prioritised subset of these fans.
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WEATHER WARNINGS FOR SMALL-SCALE SEVERE WEATHER
EVENTS

John CrouchMetService, Wellington, New Zealand
john.crouch@metservice.com

Currently MetService warnings for severe weather are restricted to broad-scale weather
systems which affect areas greater than 1000 km?, and generally have a lifetime from several
hours up to a day or more.

Occasionally, however, severe weather is associated with weather systems which occur over a
much smaller area and shorter lifetimes. For example, heavy rain associated with a severe
thunderstorm may affect areas less than 100km?, while tornadoes can affect areas as small as 5-
10km?. Such events may only last tens of minutes, but can have a substantial impact on both
people and the environment.

Forecasting these small scale phenomena had long been considered too difficult in New
Zealand. However, recent advances in the science of small scale weather systems, combined
with advances in weather model resolution, observing systems and computer processing power
have allowed forecasters to have a better understanding of such events.

Within the last three years MetService has begun issuing two day Severe Thunderstorm
Outlooks, and from mid 2007 has been issuing Severe Thunderstorm Watches for areas likely to
experience severe thunderstorms during the next 6-12 hours. Within the next two years,
MetService plan to complete stage three of this process which will involve issuing short-term
Severe Thunderstorm Warnings on individual storms. Due to the small scale and short lifetimes
of these storms, rapid dissemination of the warnings is essential. These warnings will also need
to be delivered directly to the end user. How to do this efficiently is a problem MetService is still
contemplating; however, it will need to involve delivery mechanisms different to that currently
used for broad scale severe weather events which generally have much longer lead times.
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RISK REDUCTION GAP ANALYSIS FOR THE AUCKLAND REGION

Michele Daly Kestrel Group Ltd, Auckland, New Zealand, md@kestrel.co.nz

Greg Hollang Convenor, Hazards Reduction Group, Auckland Regional Council, Auckland, New
Zealand

The Auckland Region CDEM Group has made a commitment through its Group Plan to promote
and support risk reduction activities across the region. Risk reduction in this context refers to
activities such as policy frameworks, land use planning, asset management, fiscal incentives and
community development. The Hazards Reduction Group (HRG), comprising planning and
technical staff from the local authorities, is the vehicle through which the CDEM Group seeks to
achieve most of the risk reduction targets and actions set out in the Group Plan.

In 2007, the CDEM Group commissioned a gap analysis to ascertain the extent to which risk
reduction activities were being undertaken across the region; how well risk reduction was
integrated with readiness, response and recovery; and what impediments to successful on-the-
ground risk reduction existed from a local authority perspective.

Information for the gap analysis was collected through a mix of workshops, interviews and self-
assessment surveys. Responses to the survey were aggregated to provide scores for one of
three functions: 1. Establishment of an Integrated Risk Management Framework, 2. Processes
for Hazard Identification and Risk Assessment, 3. Processes for Risk Treatment, Communication
and Monitoring.

Across the region, all of the functions required further development. Specific areas requiring the
most improvement were the evaluation of the success of risk management decisions and the
level of community and stakeholder participation in the risk analysis process.

The results of the assessment have been used to build a picture of risk reduction and integration
activities within and between local authorities in the Auckland region.

The presentation will discuss the methodology used to undertake the gap analysis, the results

and the recommendations.
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recommendations, discuss how these challenges could be overcome and the impact these
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reduction in the Group Plan.

2" Australasian Hazards Management Conference 15
Wellington, New Zealand 28-31 July 2008


mailto:md@kestrel.co.nz

REAL-TIME FLOOD FORECASTING FOR EMERGENCY MANAGEMENT
Cameron DrueryPrincipal Engineer, WorleyParsons, Cameron.Druery@worleyparsons.com
David McConne]lIManager Analysis and Technology, WorleyParsons

Allan Herring Principal Engineer Waterways and Assets, Moreton Bay Regional Council

The highly variable nature of flooding presents a major challenge to flood emergency managers.
In Australia, the responsibility for flood forecasting rests with the Bureau of Meteorology, and
for catchments with a significant warning time, the Bureau provides predicted peak flood levels
at specific river gauges. Flood emergency managers then rely on this data, together with local
knowledge of flood behaviour and possibly with modelled design flood results, to identify
predicted flood outcomes and inform decisions.

Contemporary local knowledge, however, is often limited to minor or moderate floods and
design floods rarely ever match a real event. The challenge is to translate predicted flood levels
into a usable indication of what the oncoming flood behaviour is likely to be within a timeframe
that facilitates sound decision making during the high pressure environment of a flood event.

A new and innovative forecasting technique is being applied in South-East Queensland to serve
emergency management, planning, and community education. This new technique generates a
forecast flood surface based on design flood modelling results to provide intelligence to assist
the emergency manager in making timely and appropriate decisions.

Desigfy ¥t 22R Y2RStfftAy3 NBadzZ §a OFy oS dzaSR
in turn, can be used to interpolate a forecast flood surface, throughout the floodplain, from
predicted gauge levels. Warping the surface to account for varying degrees of flooding in
tributary streams provides a realistic picture of likely flooding. Mapping of this surface to a
Digital Elevation Model (DEM) then provides a picture of indicative flood extent and flood
depths. The rapid turnaround of this process facilitates the need for continually updated flood
intelligence, during an event.

Integrating the surface with GIS datasets (aerial photography, cadastre, property databases, etc)
provides the emergency manager with a highly visual and interrogatable representation of the
likely flood and its consequences, such as: Closure of evacuation routes; Inoperation of critical
infrastructure (such as hospitals, emergency headquarters, power substations etc); Individual
property flooding; Predicted flood damages; Reporting of flood affected properties.

Depending on the nature of the predictions, the predicted flood surfaces can be also used to
provide time-basedinformation such as: the time available for evacuation; an understanding of
how the flood may develop over time (isolation of properties); and when critical infrastructure
may become inoperable. The latest evolution of this technique involves real-time hydrologic
modelling in catchments for which the Bureau does not issue forecasts.

2" Australasian Hazards Management Conference 16
Wellington, New Zealand 28-31 July 2008


mailto:Cameron.Druery@worleyparsons.com

LEGAL ISSUES AND INFORMATION ON NATURAL HAZARDS

Michael EburnSenior Lecturer, School of Law, University of New England, Armidale, NSW
2351, AUSTRALIA, meburn@une.edu.au

John HandmerDirector, Centre for Risk and Community Safety, RMIT University, GPO Box
2476V Melbourne, Victoria 3001, Australia, john.handmer@rmit.edu.au

Information is fundamental to natural hazards management. Yet often councils and other
authorities suggest that they are reluctant to provide specific information about risks such as
flood or fire risk, to property owners or prospective purchasers. This reluctance arises from a
fear of litigation that may arise if that information has adverse consequences, for example by
reducing the market value of the affected property.

This research will look at Australian law to identify:

U whether such a fear is grounded in legal principle, in particular whether authorities
would owe a duty of care to homeowners not to disclose risk information; and

U whether, in contrast, the law would consider that relevant authorities would in fact
owe a legal duty to disclose known risk information to persons likely to be affected by
that risk.

It will be argued that modern law should encourage risk management authorities such as local
authorities and fire and emergency services to be proactive in identifying and warning of risk, so
that potentially affected persons can make informed decisions about how they will prepare for
and deal with the risks that they face.
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RESILIENT COMMUNITIES THROUGH PEOPLE PARTICIPATION
AFTER THE 2003 BAM EARTHQUAKE, IRAN

Alireza FallahiFaculty of Architecture and Urban Planning, Shahid Beheshti University, Tehran,
Iran, a_fallahi@yahoo.com

On 26th December 2003, the ancient city of Bam, in the southeast of Iran, was hit by the worst
earthquake in five decades, resulting in some 30,000 dead, 20,000 injured and an even greater
number homeless. The devastating magnitude 6.6 quake struck at 5:28 am local time, an hour at
which almost all of the city's 80,000 residents were in bed on the Muslim day of rest. The
catastrophe leveled more than 80% of city to the ground.

According to Bam sustainable fire management policy, the task of recovery during the
reconstruction phase was to make the survivors as independent of government aid as possible,
in the framework of community empowerment. It was aimed to encourage the householders to
take an active part in the further relief process® ¢ Kdza = A (G & | bBe rebpghyitdligzy OS R G K I
of rebuilding was for the homeless, over the reconstrdzO (i A 2 Y. InLdBdide, 2hR €sk was
coordinated by the Housing Foundation and a number of private engineering and architectural
firms, trying to solve problems as they saw fit. This meant that each firm put into practice
specific fire management approaches as appropriate by establishing a consultation process with
householders. Another contributing factor was the individual technical and financial capacities
of householders. Such methods for providing safe shelters increased the survivors' abilities to
actively participate in the process of recovery. However, paperwork processes in allocating lands
and their management were major obstacles on the way of operation.
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MAKING A DIFFERENCE IN DISASTER MANGEMENT THROUGH
GENDER-SENSITIVE INFORMATION AND EDUCATION CAMPAIGNS

Yolanda Benitez GomeRrogramme Coordinator, Streams of Knowledge Foundation, P1-
Minnesota Mansion, Quezon City, Philippines, yoly.gomez@streams.net

Gender mainstreaming entry points in disaster management programs should focus on people,
policies and enabling mechanisms. There is a perceived difficulty in integrating gender concerns
in disaster risk management due to the nature of the activities involved. Thus, one needs to
understand the activities involved at the same time be sensitive with ways of addressing the
needs of women and men within the context of disaster risk management.

The paper will focus on integrating gender concerns in disaster management programs such as
ensuring access of women and men to disaster ¢related information are accessible. In the case
of hazard assessment programs resulting in flooding or landslide susceptibility maps provide
information as to the susceptibility of a community to such hazards. One concern, therefore, is
to ensure that hazard information are equally provided to the women and men in the
community. Thus, information campaign should target both women and men since they are
mostly affected by these hazards. A gendered approach to information and education campaign
should put a premium for making these open and easily accessible to women especially as they
are more vulnerable than their men counterpart. Empowering women and men by providing
access to hazard information would spell the difference in their survival during disasters.
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INTEGRATING THE AFFECTIVE DOMAIN INTO COMMUNITY
OUTREACH FOR MOTIVATING DISASTER PREPAREDNESS

Monica Gowan Health Sciences Centre, University of Canterbury, Christchurch, New Zealand

monica.gowan@canterbury.ac.nz

Ray KirkHealth Sciences Centre, University of Canterbury, Christchurch, New Zealand

David JohnstonGNS Science/Massey University Joint Centre for Disaster Research, Lower Hutt,
New Zealand

Kevin RonanSchool of Psychology and Sociology, Central Queensland University, Rockhampton,
Queensland, Australia

Science education and outreach in disaster contexts frequently seeks to heighten environmental
awareness, with a focus on providing information about the nature of threats and types of
vulnerabilities. These cognitive approaches are important since knowledge can enhance threat
perception and risk interpretation. However, they often overlook subjective attitudinal barriers

0 S ®Ebd Wantdto thinkabout disaster? Is there anything | believeah do? Is there any true
value to doingsomething%), which can inhibit the motivation to prepare. For educators and
advocates, finding messages that appeal to the audience is critical.

Like in the classroom setting, some of the best pedagogies for disaster preparedness may lie

where educational messages align with audience interests and can help an individual self-

organize their activity. We are testing a model of health and well-being (Antonovsky, 1987) as a

mechanism to increase the intrinsic motivation for preparedness action and prevent adverse

outcomes in the context of earthquake and tsunami risk in Wellington, New Zealand. Building on

theories of self-determination, behavior change and health promotion, we are measuring the
Faa20AF0A2Yy 06S06SSYy LRAAGAGS tATFTS 2NRASyYyllGA2Yy 0o
FGdAGdzZRSa FTYR O0SKIFE@A2NE® ¢KAa KSFHfGK aOASyOSa
g NBySaaé -fiR| Amabéusedzbnistirehgths rather than vulnerabilities, may

demonstrate new educational pathways and help build the field of trust between messengers

and members of a community.

Our presentation here outlines key elements of our study design for examining the importance
of attitude and taking a preventive health approach to disaster preparedness. Our goal is to
contribute toward understanding what creates the volition to engage in small but potentially
crucial activities that can positively influence a LJS NB& 2 y Qai-lifdjindte fack df disaster.
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EXERCISE RUAUMOKO: AN ERUPTION OF OPPORUNITIES FOR
RESEARCH, SCIENCE AND CDEM PARTNERSHIPS

Jo Horrocksand Richard Smith

Ministry of Civil Defence & Emergency Management, PO Box 5010, Wellington

¢tKS NBOSyiGte O2YLX SGSR 9ESNOA&S wdz dzy212 61 & b
emergency management (CDEM) exercise, involving more than 1500 participants from
approximately 125 organisations and running from November 2007 to March 2008.

The exercise, based on an eruption scenario within the Auckland Volcanic Field, was unique for
New Zealand CDEM in a number of important ways, including:

1. The holistic approach taken in framing the exercise objectives, with four key themes of
leadership, business, community, and safety

2. An emphasis on inclusion and wide participation from outside traditional CDEM,

3. An exercise scenario that placed a focus on planning and preparedness, rather than
operational response and recovery, and

4. The challenging environment for planning created by the high level of uncertainty
inherent to the volcanic scenario.

Preparation for the main phase of Exercise Ruaumoko created an accelerated multi-agency
planning environment that facilitated some key areas of work over several months, specifically:
1) development of local arrangements for access to integrated science advice, 2) modelling and
management of the economic consequences of such an event, 3) examining business sector
issues, especially around managing the continuance of services, 4) examining planning issues for
mass evacuation, and 5) focus group engagement and an online public survey to inform
understanding of community awareness and response behaviours.

While it is universally acknowledged that such exercises can be hugely resource intensive,
significant benefits have come from this very large investment, including new opportunities and
understandings outside the traditional suite of CDEM exercise outputs and outcomes. Through
exercise planning and play the vital role of coordinated scientific advice in effective emergency
management planning and response has been acknowledged, and new partnerships within
science and between science and CDEM have been established. Exercise Ruaumoko has further
underscored the importance of the planning process for fostering organisational readiness, and
also emphasised that CDEM is about all aspects of society. Enlightenment for many came from
the recognition that CDEM exercises do not need to be exclusively about the operational
response aspects of CDEM. Similarly, hazard-4 LISOAFA O LI F yYyAy3IsS gKAT S LISNK
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transferable to other hazard events.

Through the development, planning, execution, evaluation and reporting for Exercise Ruaumoko

a plethora of data has accumulated on such things as organisational decision making, crisis

leadership, and community behaviours, representing a significant database for further research.

The authors would welcome engagement with the research community to consider how best

g tdzS YIe 0SS SEGNIOGSR F2N AyTF2NXN¥Ay3I 02y iAydzc
arrangements.

2" Australasian Hazards Management Conference 22
Wellington, New Zealand 28-31 July 2008



FLOOD RISK MANAGEMENT z A FORUM DISCUSSION
Kristin HoskinNew Zealand Centre for Advanced Engineering, Christchurch, New Zealand

k.hoskin@caenz.com
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Following this, in 2005, CAENZ produced two publications that were reflective of the approach

and needs for considered decision-Yl {1 Ay 3 |yR LRfA0Oe RS@GSt2LIVSYyild o
hazardscape. Managing FloodRisk The Case for Chargel Managing Flood Risk Draft New

Zealand Protocolvhich laid out a protocol and helped define the formal and informal decision

making process for approaching flood risks. Following on from these commentaries, Standards

New Zealand recently published Flood Hazard Risk Management NZS9401:2808cument

conceived with the purpose of providing a framework for approaching the management of flood

risk. This session invites further discussion, with a diverse panel - each providing their own

perspective on managing flood risks. The panel includes international and New Zealand

participants with an open invitation for conference delegates to pose guestions and share their

own perspectives.
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HOW COMMUNITY INVOLVEMENT IN COASTAL HAZARD
MITIGATION DRIVES ENVIRONMENTAL OUTCOMES

Terry Humé, Paula Blackef; Jim Dahni

National Institute of Water and Atmospheric Research, Hamilton, t.hume@niwa.co.nz

“Social Scientist, AgResearch, Ruakura Research Centre, Hamilton

3Environmental Consultant, Eco Nomus Ltd, Thames

Resource management authorities are challenged with managing coastal hazards and the

people that live at the coast in a diverse and dynamic environment and in a climate of increasing

risk associated with escalating coastal development and property values. At the same time

there is growing conflict around how we value the coast as a place to live and spend leisure

time, the desire to protect natural character, spiritual and cultural values, and how we address

coastal hazards. The debate is further influenced by public risk perception contained within the

current legislative context and the strong sense of private property rights and the fact that we

KIgS G2 62N} Ay GKS O2yGSEG 2F LI &ad wyradl1Sac
locations. Technical experts contribute to and confound the debate through differences in

hazard mapping techniques and in trying to balance conflicting paradigms of coastal
YIEyYylF3aSYSyld 6KAOK KlFa aSSy | aKATOG Fglreé FTNRY KI N
approach and increased emphasis on managing humans rather than nature.

Community groups are playing an increasing role in coastal erosion mitigation as a result of a

greater focus by policy agencies on community participation, inclusion and consultation and

more emphasis on voluntary environmental actions. This role is thought to lead to improved

quality of decisions and overall environmental results, build community relationships, increase

local capacity to understand and manage environmental issues. Case studies were undertaken

of community groups to identify the factors that lead to the birth and survivability of community

groups and ultimately positive environmental outcomes, through open unstructured interviews

with key informants within the community, local authorities and technical specialists. For this

LJdzN1J2 &S WL aAGA GBS SYy@ANRYYSyildlf 2dz2id2YSaqQ IINB R
of GKS wa! omdpdpmM0O aSOGA2y ¢ WNBGFAY yI Gdz2NF £ OKI |
@SIASGFGA2Yy 2N YIylF3ISR NBUNBIG FNBE WLRaAGAOS Sy
impact on natural character, are not contrary to many district plans and do not reduce the

FYSyAdGe @FrtdzS 2F GKS INBIF FT2N) GKS 6ARSNI O2YYdzy A
options based around shoreline armouring (or some other hard engineering option). The study

found that outcomes are dependant on the relations between the community regulators and

technical experts and the way those groups interact, along with external forces from the media

and political pressures. Of particular importance are the role of power, value of relationship
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building, resource availability, local authority alignment, and the necessity of good scientific
input.
This work was funded by the New Zealand Foundation for Research Science and Technology

under subcontract to GNS Science in the programme Geological Hazards and Society (Contract
C05X0402), Objective 1, land use planning for reduction and recovery.
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Terry Humé, Doug RamsdyUde Shanka; Andy Short, Darel Rickard

National Institute of Water & Atmospheric Research, Hamilton, t.hume@niwa.co.nz

“National Institute of Water & Atmospheric Research, Christchurch

%School of Geosciences, University of Sydney (a.short@geosci.usyd.edu.au)

NIWA are developing a GIS-based web-accessed classification and database for New Zealand
coast that will provide basic information that people need to understand and manage coastal
hazards that relate to property or personal safety through informed choice. The information is in
the form of maps, data, images, documents, references and models, that show where various
physical environments occur along the coast, descriptions of how they function and their
associated hazards. There will also be a directory to information such as rates of erosion and
accretion around the shores, locations where beach profiles are measured and maps of coastal

vulnerability. Importantly the information will be nationally consistentandreveal Wo f | Yy 1 &

YILIQ | yR anforfathn is eedddS

The information will be accessed via the NIWA website (www.niwa.co.nz). Map windows with
zoom functions limited by the scale of the mapping will show segmented lines, with each
segment having multiple attribute fields that describe aspects of the coast such as bathymetry,
tides, waves, foreshore sediment type, hinterland geomorphology, topography, rivers and
roads. A split screen will provide legend information. Filter and buffer functions provide access
to user defined statistics, and data can be dumped to Excel spreadsheets for further analysis. A
document and image browser is available, along with grabber, zoom, information and print
functions.

The geographic coverage includes the New Zealand mainland and offshore islands at a basic
scale of 1:50,000. The ultimate aim is classification of the entire New Zealand coastline
incorporating the open coast and estuaries, rocky shores and unconsolidated shores. Although
to keep the task manageable we have started with the open coast unconsolidated shores and
beaches.

Data have been mined from various sources including 1:50,000 topographic maps, aerial
photographs, New Zealand Land Resources Inventory (NZLRI), the national Land Cover Data
Base, (LCDB), the New Zealand tidal model, wave hindcast models, RNZN Hydrographic charts,
and various publications and reports. Data extracted using GIS and other techniques are stored
in a spatial database. Some data is metadata. There have been generous inputs from regional
council staff and local experts, university staff and consultants to build the database.
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Collaboration with the University of Sydney has developed the classification of beach systems

for New Zealand. Future developments include developing methodologies for assessing the
sensitivity of different coastal types to climate variability and change and developing regional

and national indicators of coastal vulnerability. ¢ KS LIN22SOG A& LI NI 27
%SFfl yRQa @dzfliyKSNNEO AR fAAIRRANZI 4STR O2F adl f KIET I
FRST under contract CO1X0401.
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A STUDY OF THE EFFECTS OF TAIWANESE CULTURAL FACTORS ON
DISASTER RESILIENCE

Liu Jang Department of Medical Sociology and Social Work, Chung Shan Medical University
Taichung 402, Taiwan, ljithird@gmail.com or ljang@csmu.edu.tw

This study explores Taiwanese cultural factors that affect the disaster resilience of people who
experience natural disasters. This is the first year study of a three-year integrated research
project. A variety of qualitative data such as in-depth interviews, focus group, and meeting
minutes of the seeding support group are collected. In order to select information-rich
participants, purposive sampling is employed both in in-depth interviews and focus group. A
total of 15 participants participate in interviews that explore four research questions: 1) how do
you view the disaster resilience of people in Tung Shih? 2) how does repeated exposure to
natural disasters affect your response? 3) what preparations have you done in order to cope
with the increasing severity and frequency of natural disasters? and 4) what factors affect your
disaster preparedness? Members of the seeding support group are survivors of the 921
Earthquake and/or the 7-2 Flood, yet they are now providing emotional support for people in
need. Those members are trained with basic counseling skills by licensed clinical psychologists
who are facilitators of the seeding support group. Eight members attend the focus group that
discusses their experience in the group, how they get involved in the volunteer work, and what
motivate them to change their role from a service receiver to a service provider? Furthermore,
150 meeting minutes of the seeding support group are collected and analyzed. The emerged
themes indicate that Hakka spirit spirituality, and social support networks are the key cultural
factors influencing disaster resilience.
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CULTURE AND HAZARD MANAGEMENT IN AOTEAROA-NEW
ZEALAND: EXPLORING KAITIAKITANGA IN NATURAL HAZARD
MANAGEMENT POLICY AND PLANNING

Laura JardingCoom Department of Geography, University of Canterbury, Christchurch, New
Zealand, lja53@student.canterbury.ac.nz

Kaitiakitanga is an aspect of hazard management in New Zealand that has long been overlooked.
As this neglect is rectified, Kaupapa Maori (Maori agendas) begin to interact with science and
planning agendas in the hazard field. This interaction raises questions for all involved over both
the process of inclusion for Kaitiakitanga with current hazard management policy and practices,
and also the hazard research process itself. The movement to embrace Kaitiakitanga and a
Kaupapa Maori in hazard research faces issues such as knowledge creation, retrieval, ownership
and compatibility. To explore the existing interface between Kaitiakitanga and hazard
management, the 2007 Ruapehu lahar is being investigated. This will involve working with local
iwi to review decision-making and processes in the management of the lahar, and to use the
lahar process as a learning opportunity for future hazard management policy and planning.
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KEY IT-BASED CAPABILITIES FOR DISASTER MANAGEMENT AND
RELATED PROMISING TECHNOLOGIES

Yasir Javedlony Norrisand Rosemary Stockdalénstitute of Information & Mathematical
Sciences (IIMS), Massey University, Auckland

y.javed@massey.ac.nznorris@massey.ac.nr.j.stockdale@massey.ac.nz

During disaster, most of the local communication infrastructure is either destroyed or damaged.
But communication plays a vital role from immediately after the disaster from rescue through to
the relief phase and into reconstruction and rehabilitation phases. It is therefore critical to make
communication as robust, interoperable, and priority-sensitive as possible and to re-establish
communication links rapidly following disruption. These requirements are most easily met in the
short term by cellular devices, wireless networking, internet / IP based networking and
redundant and resilient infrastructure, In the midterm promising technologies would be mobile
cellular infrastructure, intelligent spectrum sharing, multiple input/ multiple output wireless
systems, integrated voice and data, policy based access control mechanisms. And in the long
term as part of infrastructure design or rebuilding, software defined radios, delay tolerant
networking, passive and active embedded conductors for enhanced communication in buildings,
rubble and underground. Policy based routing and congestion management systems as
networks are over loaded with communication traffic for some time after a disaster. Hence, self
managing and repairing (autonomous and adaptive) networks based on mesh network
technologies are important.

Also, since essential resources may be scattered after a disaster, resource tracking can also be
critical. Some of the existing and near term technologies for this purpose are online resource
directories, commercial collaboration software, file sharing and long-range RFID technology. In
the midterm, promising technologies include dynamic responsibility charting and intelligent
adaptive planning tools. Long- term options include decision sentinels, distributed emergency
operation centres, resource use modelling, coordinated transportation, communication and
decision support, advance computer assisted decision making tools based on data mining and
data warehousing.

Disasters affect all walks of life including businesses, hospitals, schools and universities. Many
organizations that depend on information for their existence will therefore have difficulty
recovering from a disaster unless they have invoked a suitable IT contingency plan that will see
them through the immediate impact of the catastrophe and set them on the road to a measured
and sustained recovery.
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This poster describes a proposed research project that aims to identify the characteristics of
resilient IT systems and how such systems and contingency plans can be brought to bear to
overcome communication breakdown and restore normal operation over time.
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KEEPING AN EYE ON NATURAL HAZARDS FROM SPACE

Karen JoyceSergey SamsongRichard Jongendulie Leand Phil GlasseyGNS Science, Lower
Hutt, New Zealand, k.joyce@ans.cri.nz

In the event of a natural hazard or disaster, some of the most important questions asked by
emergency services relate to the location and extent of affected areas. This information can be
extracted from analysis of satellite or airborne imagery of land and sea targets at a variety of
spatial and temporal scales. Both satellite and airborne imagery have provided valuable
information about natural hazards in the past, and are relied upon internationally for mapping
the effects of flooding, volcanic eruptions, cyclones and bushfires.

GNS Science is currently developing procedures for the rapid acquisition and analysis of satellite
data in order to provide timely intelligence to emergency services in New Zealand during a
natural disaster. Already, data have been acquired and processed to map extensive landsliding
in Northland (2007) and the Wanganui region (2006); the Mt Ruapehu lahar (2007); and the
Manawatu floods (2004). In addition, satellite thermal imagery have been used to observe
temperature fluctuations in the Mt Ruapehu crater lake pre- and post eruption (September
2007). A flexible approach has been used in obtaining data of these events, acquiring imagery
from a number of different satellite sensors including SPOT5, ASTER, Quickbird, Ikonos and
Radarsat. Synthetic Aperture Radar (SAR) imagery has been used to detect surface deformations
associated with the Fiordland and Gisborne earthquakes (2007), Mt Ruapehu eruption (2007) as
well as deformations of anthropogenic nature in the Taupo and Auckland regions.

The aim of this paper is to demonstrate the types of data that are available for mapping the
effects of natural hazards, in addition to outlining some of the shortfalls of relying on this
technology for data collection. Case studies will be presented based on data already obtained in
New Zealand, and these will be compared to the techniques used overseas for immediate
surveillance of natural hazards. Of particular interest is the ability to deliver simplified
information in a timely manner to the relevant user group (councils, emergency services) who
may or may not have access to mapping software.
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A GEOGRAPHICAL ANALYSIS OF THE HAZARDSCAPE OF
WELLINGTON REGION: INFLUENCES ON INTRA-REGIONAL
RESPONSE

Shabana Khartchool of Geography, Environment and Earth Sciences, Victoria University of
Wellington, P.0.Box-600, Kelburn, Wellington, New Zealand, Shabana.khan@vuw.ac.nz

The study is based on the response including adjustments and adaptations to the natural
hazards in Wellington Region. It seeks to answer a number of basic questions with respect to the
exposure to a range of hazards, such as: are people aware of all the hazards they are exposed
to? If yes, how have they responded to these hazards? Have they responded to all or to any of
them? Which factors govern their response? These questions have been widely studied in
hazard geography. The response governing factors that have come out of the previous studies
include risk perception (Saarinan, 1976, Kate et al, 1993, and Smith, 2004), attitude (Tuan, 1974,
Saarinan, 1976) knowledge, awareness and resource availability (Kate et al, 1993) as well as lack
of resource accessibility and vulnerability (Wisner, 2004). This research aims to assess how the
overall hazardscape influences the hazard response at local level. It also examines whether
there is any spatial pattern in the hazard response, and if yes, then which factors govern these
spatial arrangements.

The study has adopted a holistic ecological approach. Despite having a tradition of using an
ecological approach to study natural hazards, the use of its holistic perspective has been
compromised in Geography for various reasons. Behavioural, Perception, Rational Choice,
Vulnerability and Resilience models, although detailing the significant aspects of hazard
response, present only a partial reality. The skewed focus on humans and the study of human
and environment as two separate systems also fails to explain many complexities that result
through ecosystem functioning. Further there is a gap in the literature which deals with multiple
hazards assessment of an area. By focussing on these issues, the research looks to the concept
of hazardscape for a holistic framework to study various aspects of hazards at a place.

The research conceptualizes the term Hazardscape. It defines it as the dynamic scape, which
reflects the physical susceptibility of a place and vulnerability of human life and assets to various
hazards in a given human ecological system. The research uses the term for its geographical
connotation, its ability to express the ecological perspective behind hazard creation and its
merits over the other related term Riskscape. Riskscape represents the potential damage, rather
than the cause of hazards. Since the calculation of potential damage is highly subjective, it does
not display the true picture of the seriousness of hazards. The study also argues the significance
of hazardscape in the shifting paradigm of both subject matter and method of evaluation i.e.
from factor based to a holistic analysis. The research is heuristic in nature, and it aims to define
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and evaluate the hazardscape of Wellington Region to ascertain associated variations in the
intra-regional hazard response.
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location on the frontal ridge of the Indo-Australian plate boundary exposes it to earthquakes,
liquefaction, fault movement, subsidence and uplift. The region is also susceptible to the
hazards from tectonic movements under the ocean including submarine earthquakes, landslides
and tsunami. Its mid latitude location opens it to migratory anticyclones, tropical cyclones and
wave depressions. High winds, rainstorms and coastal hazards such as erosion, sea flooding and
landslips add to the long list of hazards in the Region. But not all parts of the region are equally
susceptible to this wide spectrum of natural hazards. Variations in the physical characteristics
such as local topography, drainage, vegetation and fault alignments engender diverse
combinations of hazard susceptibility. The susceptibility itself is not a peril until compounded by
human vulnerability.

The region supports more than 11 percent of the total population of New Zealand and is divided
into eight local territorial authorities, which have distinctive socio-economic characteristics. The
socioeconomic characteristics not only produce variations in vulnerability but also in the
response and resilience. Hazardscape mirrors the ecological perspective of hazards of the
region, which have been built through a constant implicit and intricate relationship between
human beings and the environment in its particular spatio-temporal context. It displays a
dynamic character which builds through the changing natural and ecumenical conditions. The
hazardscape not only reflects the possible hazards, susceptibility and vulnerability at a place but
also the response of the local community to various hazards.

The research uses both a quantitative and qualitative database and methods. The data have
been collected from multiple sources including pre-existing research, books, records, census,
newspapers and primary survey. The primary survey is done in two phases. In the first phase,
scheduled structured interviews were conducted with local administration, i.e. with civil defence
officers and resource planners in all eight local territorial authorities. They were asked about the
local hazards and administrative response to these hazards within their respective districts. This
was done with an aim of gaining an overall overview of the hazard situation in the region as well
as to assess the administrative response to hazards in general. In the second phase, schedules
and questionnaires were conducted with the residents of all eight local territorial authorities in
the Region. In total 112 schedules and 160 questionnaires were conducted across the region.
The samples were selected through stratified purposeful sampling method. Three dominant
hazards were identified for each local territorial authority and the respondents were selected
according to their exposure to these dominant hazards. However, samples with past hazard
experiences, diverse cases and specific vulnerability groups were included purposefully in order
to understand the factors bringing variations either in hazardscape or in hazard response.
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has a relevance to both hazard mitigation and resilience building. The research therefore not
only has a theoretical significance but practical applicability as well.
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PROGRESSING AN EVACUATION FOR AN ERUPTION AT THE
AUCKLAND VOLCANIC FIELD 7 EXERCISE RUAUMOKO

Alisha Kiddand Michele DalyKestrel Group Ltd, Auckland, New Zealand

aj@kestrel.co.nz; md@kestrel.co.nz

Jo Horrocksind Suzanne VowleMinistry of Civil Defence and Emergency Management,
Wellington, New Zealand

Exercise Ruaumoko, a national civil defence emergency management exercise held in March
2008, was centred around a volcanic eruption from the Auckland Volcanic Field.
Part of the exercise design required the staging of an evacuation in terms of estimates of:

1 people self evacuating prior to an order to evacuate,

9 people requiring assistance to leave the evacuation zone once an order to evacuate was
given,

9 people reporting at welfare centres and/ or requiring temporary accommodation,
1 the length of time taken to evacuate,
1 when people started leaving and in which direction they were heading.

Other factors that needed to be considered in exercise design were what problems (congestion;
welfare etc) were being experienced on selected routes.

The exercise control team drew on principles and assumptions contained in the Auckland CDEM
DNR dzLJQa al aa 9@ Odzad GA2y tflyd ¢KAA LI Y
to be developed further for a specific scenario at the Auckland Volcanic Field. In the absence of
evacuation behaviour studies in New Zealand, the exercise team drew heavily on evacuation
behaviour in mostly hurricane events in the United States.

This presentation will look at the assumptions and challenges used to derive the numbers of
people evacuating from the region for the specific scenario in Exercise Ruaumoko. The
presentation will also discuss the implications of these assumptions and challenges for
evacuation planning in general.
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COASTAL VULNERABILITY TOWARDS CLIMATIC HAZARDS IN
GUJARAT: A NEED FOR REGIONAL PLANNING

Shital Lodlia, Centre for Development Alternatives, Ahmedabad-380054, Gujarat, India

s _lodhia@rediffmail.com

Coastal ecosystems are unique regions where a variety of ecological and economical functions
are performed at the same time. These regions are ecologically important as they provide
habitats for diverse and abundant flora and fauna, including many endangered or threatened
species. Coastal processes are very complex and dynamic. Therefore, coastal regions are very
fragile. Coastal regions are also very important in terms of their locational advantage for
growing regional economies. Agriculture, industrialization, urbanization, trading and port
related activities, mining and quarrying, salt production, fishing and aquaculture and tourism are
all important activities in coastal regions. Investment on infrastructure and services is
significantly high in the coastal areas for providing backbone to these important activities of the
regional economy. However, such components put lot of pressure on coastal ecosystems. In
addition to such pressures, climate-related changes reflected in terms of coastal hazards such as
sea level rise, tropical cyclones, drought, flood and coastal erosion have potentially adverse
consequences for coastal ecosystems, leading to increased vulnerability. This paper has critically
analyzed the status of coastal resources and their degradation. The paper has also reviewed the
current policy response and has identified gaps. It has suggested that coastal region needs a
special attention and integrated planning in order to maintain the development of the coastal
region in a sustainable manner.
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THE NORTHLAND FLOODS OF JULY 2007

Graeme MacDonaldHazard Management Team Leader, Northland Regional Council
GraemeM@nrc.govt.nz

Peter Kreft Manager National Forecast Centre, Meteorological Service of New Zealand Limited
peter.kreft@metservice.com

Because broad-scale weather systems have lifetimes of the order of a week, it is possible in
some circumstances for meteorologists to provide a number of days' notice of expected severe
weather. As the event approaches the accuracy and precision of the advice usually increases,
though these factors are strongly influenced by the situation's predictability.

Very heavy rain and strong winds affected the north of the North Island on Tuesday 10 July and
Wednesday 11 July 2007. According to the New Zealand Insurance Council, insurance payouts
related to this event totalled about $60 million, which makes it about the fifth most costly
natural disaster in New Zealand over the last 40 years. The Northland community was well
prepared: forecasters at MetService first published advice of possible severe weather on
Thursday 5 July. On Sunday 8 July, two days beforehand, forecasters communicated their high
confidence that the event would occur.

This paper highlights how good communication and understanding between forecasters and
hazard managers aided decision-making at Northland Regional Council and the wider civil
defence and emergency services sector, and how the subsequent risk to the Northland
community was reduced.
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DIFFERENT TYPES OF PREPAREDNESS: MITIGATION AND
SURVIVAL

John McClurgVictoria University of Wellington, New Zealand, John.mcclure@vuw.ac.nz

Recent research has indicated that there are different types of preparedness. Spittal et al., 2006
showed that these may be grouped as damage mitigation actions and survival actions. Much
publicity targeting preparedness targets survival actions rather than mitigation actions. The
research reported here shows that companies in Wellington are willing to take more specified
survival actions than mitigation actions, even though some mitigation actions are more likely to
lead to the survival of people in an earthquake. This research also showed that people see the
two types of action differently in relation to their differential effects on survival and damage to
objects, and in relation to their long term versus short term affects. The research suggests that
people focus on potentials harm to people and short term effects of a hazard, but do not take
account of how actions to mitigation damage such a strengthening a building not only reduce
damage to buildings but also enhance survival. This finding is discussed in relation to recent
findings that these two types of preparedness have a different relation to locus of control and to
risk perception.
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MODELLING COMMUNITY RESILIENCE: A MEANS-END CHAIN
THEORY ANALYSIS OF HAZARD COGNITIONS AND PREPAREDNESS

David Mclvor School of Psychology,University of Tasmania, dpmcivor@postoffice.utas.edu.au

Douglas Patorschool of Psychology University of Tasmania, Douglas.Paton@utas.edu.au

David JohnstopJoint Centre for Disaster Research, Massey University/GNS Science, Lower Hultt,
Wellington, New Zealand, david.johnston@gns.cri.nz

Traditionally, development of natural hazard mitigation strategies has been based on the
assumption that providing information regarding hazards and protective measures will lead to
people adopting protective measures. This paper argues that it is not information per se that
determines action, but how people interpret it in the context of their experience, beliefs and
expectations. The present study is concerned with examining the reasoning process of
individuals living in areas affected by natural hazards, specifically the decision making processes
engaged in when deciding to prepare against the effects of these hazards.

The first phase of the study tested the efficacy of a social cognitive model applied to multiple
hazards in a diversity of locations. Questionnaires were sent to five different locations (Napier,
New Zealand; Benalla, Victoria; Ingham, Queensland; Longford and Invermay, Tasmania), with
Napier at risk of earthquake and the other locations at risk of floods. The results obtained

indicated the applicability of the social preRA OG 2 NEQ Y2 RSt (G2 | RAGSNAS

This is an important finding as the ability for a social cognitive model to demonstrate an all
hazards approach enables emergency management planners to utilise resources in a more
efficient and economical manner. It also highlights the importance of considering the social
context within which preparedness decisions are made. Emergency management agencies need
to consider the societal referents that individuals use to validate their preparedness decisions
when presenting risk mitigation information to ensure that people attend to and adopt
protective measures.

The present qualitative study incorporated means-end chain theory (Gutman, 1982, 1997) to
elicit more detailed information from participants regarding their decision making process
regarding the adoption of preparation activities to minimise the effects of flooding. Means-end
chain theory argues that knowledge is hierarchically arranged, with the decision making process
progressing from concrete thoughts and actionsi 2 KA IKSNJ £ S@St 3IF2 | f§
enduring and long term values. It is these values that provide the motivation to perform the
particular behaviour. Participants numbered 45 and were residents of Napier, Benalla and
Invermay. Interviews were conducted by telephone from April to December 2007. Responses
were coded and grouped into attributes, consequences and values to better represent the
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hierarchical progression from concrete thoughts associated with natural hazard preparing to
attainment of personal goals and values.

Findings indicated people require hazard information that they perceive as being relevant. This
is important as the relevance of information can contribute to levels of trust that people have in
civic emergency management agencies. The results also point to preparedness decisions not
being made in isolation. Through community level discourse and processes importance is
attached to natural hazards and protective measures. It is only when natural hazards are
perceived as having greater salience than other threats that people are motivated to prepare for
their effects.
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COMMUNITY RESPONSE PLANS IN NORTHLAND: RESILIENT
COMMUNITIES TOGETHER

Antoinette Mitchell, Whangarei District Council, Private Bag 9023, Whangarei, New Zealand
Antoinet@wdc.govt.nz

Bill Hutchinson Far North District Council, Private Bag 752, Kaikohe, New Zealand

Graeme MacDonaldNorthland Regional Council, Private Bag 9021, Whangarei, New Zealand
Jim GoodlangdKaipara District Council, Private Bag 1001, Dargaville, New Zealand

Northland is a region of extremes. There exists a portion of the community which has significant
wealth and another larger portion which is below the poverty line. The climate is warm year
round (it is known as the winterless North) but the weather can be volatile and flooding is the
most commonly occurring event.
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in and out. In previous storm events many of these communities have become isolated due to

road closures and loss of power and telecommunications. Many communities have no

emergency services and the nearest may be up to an hour away.

Because of these vulnerabilities the Northland Civil Defence Emergency Management Plan
states that each council in Northland will work with its local communities to formulate
Community Response Plans. These plans are designed to set out how the local community will
respond to an emergency with little or no outside assistance.

The Community Response Plans cover:

9 The hazards that could affect the area

9 The plan boundaries and make up of the community
1 The warning systems in place for the community
1

The roles and responsibilities of individuals and agencies within the community and the
local resources and facilities that will be used in an emergency

9 Evacuation procedures
9 Contact details for the key players and the community facilities
1 Specific planning for events such as tsunami evacuation.

Each plan is different and unique to the community is it written for and is owned by the
community, the relevant council assists only with the formation and maintenance of the plan.
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SOUTHEAST QUEENSLAND: STRENGTH THROUGH
COLLABORATION

Mike Morrison, Redland City Council, Queensland, Australia, michaelmo@redland.qld.gov.au

Susan TrappettMoreton Bay Regional Council, Queensland, Australia

South East Queensland represents the fastest growing region in the country and the second
fastest growing region in the western world. Already home to 2.8 million people, this figure is
expected to grow to in excess of 3.7 million by 2026 with some models indicating a figure
beyond 4 million. This type of growth brings with it many challenges and problems including
issues with public and private infrastructure including roads, public transport, traffic
management, water and power supply, waste management as well as the problems associated
with social and environmental sustainability and community safety.

In order to address these types of issues, we need to harness our knowledge and our resources
to find collective and collaborative approaches to manage this complex growth and change.

As the population of South East Qld continues to grow, so does the vulnerability of our
communities to the impact of natural and man-made disasters. As we face an ever-increasing
risk from severe storms, cyclone & storm tide, flooding and bushfire, it is critical that all levels of
government find ways to protect their communities and reduce the consequences of impact of
such events.
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help address the community safety needs of such a populous and diverse area, a collaborative
approach to disaster management has been adopted. The South East Queensland Disaster
Management Advisory Group or SEQDMAG has been established to provide a unified voice on
disaster management issues, a greater resource capability and a forum for raising the profile of
disaster management across the region.

This presentation outlines the current and future growth trends in South East Queensland,
introduces the need for a collective approach to disaster management and discusses how
SEQDMAG has already provided and will continue to provide the means by which the capacity
and capability of a region can be enhanced through this collaborative and cooperative strategy
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The whole is greater than the sum of its parts.
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INFORMING NATURAL HAZARD RISK MITIGATION THROUGH A
RELIABLE DEFINITION OF EXPOSURE

Krishna Ndimpalli, Mark Edwards Mark Dunford Risk & Impact Analysis Group, Geoscience
Australia, GPO Box 378, Canberra, ACT 2601, Australia, krishna.nadimpalli@ga.gov.au

Fundamental to any risk assessment is an understanding of the infrastructure and people
exposed to the hazard under consideration. In Australia there is presently no nationally
consistent exposure database that can provide this information. The need to better understand
risk was recognised in the report on natural disaster relief and mitigation arrangements made to
the Council of Australian Governments (COAG) in 2003. The report included a recommendation
to develop and implement a five-year national program of systematic and rigorous disaster risk
assessments. In response to this Geoscience Australia (GA) is undertaking a series of national
risk assessments for a range of natural hazards. This work is being underpinned by a parallel
development of a national definition of community exposure called the National Exposure
Information System (NEXIS).

The NEXIS aims to provide nationally consistent and best available exposure information at the
building level. The building types considered are residential, business (commercial and
industrial), and ancillary (educational, government, community, religious, etc.). NEXIS requires
detailed spatial analysis and integration of available demographic, structural and statistical data.
Fundamentally, this system is being developed from several national spatial datasets as a
generic approach with several assumptions made to derive meaningful information. NEXIS is
underpinning scenarios and risk assessments for various hazards. Included are earthquakes,
cyclones, severe synoptic wind, tsunami, flood and technogenic critical infrastructure failure.

The NEXIS architecture is completed and the system currently provides residential exposure
information nationally. The prototype for business exposure is well developed and a national
definition of business exposure will be generated by June 2008. Ancillary buildings and various
critical infrastructure sector exposures will be incorporated into the future. While the present
approach is largely generic, more specific building and socio-economic information will be
incorporated as new datasets or sources of information become available. Opportunities also
exist for NEXIS to be integrated with early warning and alert systems to provide real time
assessments of damage or to forecast the impact for a range of hazards. This paper describes
the methodologies used by NEXIS and how these will be advanced in the future to provide a
more complete and specific definition of exposure to inform severe hazard risk assessment, risk
mitigation and post event response.
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TURBULENT TERRAIN AND THREATENED LIVELIHOODS

Suneet Naitharfi Naveen Juyaland M.M. Dovaf

1 Uttarakhand Academy of Administration, Nainital, Uttarakhand,India
2 Physical Research Laboratory, Ahmedabad , Govt of India

3 SBMA, Anjanisain, Tehri, Uttarakhand, India
suneetnaithani@gmail.com

Himalaya is one of the youngest and geologically active mountain chains in the world. The entire
Himalayan belt is known to be earthquake-prone, and Uttarakhand State in India is not an
exception. People living in Uttarakhand Himalayan region had a tradition of judicious utilization
of their natural resources. A symbiotic relationship was developed and a methodology was
evolved over the centuries for harmonious co-existence with the nature. However, with the
advent of modernization, this delicate balance of man and nature was violated. The terrain has
become so sensitive that slight perturbation above the unknown threshold results into a major
catastrophe. After scorching summer, monsoon that otherwise welcomed in Indian Sub-
continent has become a curse to the inhabitants of the region. The reason being, during every
monsoon one village or other disappears from the map of India and with every passing year, the
frequency and magnitudes of monsoon related calamity become more severe. The state is
susceptible to natural hazards like the earthquakes, landslides, flash floods, avalanches and
forest fire. These hazards kill hundreds of people and destroy habitat and property each year.

Towns like Uttarakashi that is situated on old river terrace require utmost care. In Uttarkashi,
during the third week of September 2003, a majestic hill called Varnawart Parvat started
crumpling down. Experts believe that the mountain became fragile after 1991 Uttarkashi
earthquake. Pre landslide picture of the mountain shows presence of seasonal streams and
some indication of preexisting fissures. Considering these, it can be argued that terrain
condition was all set for a major calamity and was waiting for a triggering factor. There is no
denial that natural processes do play a significant role in terrain degradation, however, human
component cannot be underestimated. In nutshell one can decouple, the natural versus man
made contribution in terrain degradation, it is high time that one must try to find out some
answer to this burning issue so that a better development planning for the region can be
evolved. It is prerequisite to bring out the details of terrain and natural resource condition of the
Uttarakhand region at the earliest.

In this paper we have made an attempt to bring out the sensitivity of the terrain, nature of
threat that is prevailing and possible lesson we have learned. The methodology has been
applied to sensitize and orient the youths and school children (future generation), data base
collection through requirement format and preparation of action plan for the respective villages
in district Uttarakashi. Children were invited from 16 villages (two from each village) of Shri
Bhuvaneshwari Mahila Ashram (an NGO) working area (total 32), the major objective was to
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sensitize them on different aspect of disaster so that they will be able to collect basic
information regarding disastrous situation at their surroundings. The outcome of that training
was the collection of data, which was used in disaster mitigation planning at village level. This
capacity building effort was followed by youth's training (Women, Men and Retired Army
personnel) on rescue and relief held at Himalayan Adventure Institute, Kamptifall, Masoorie,
Uttarakhand, formation of Bal Senas and masons trainings for earth quake resistant houses.
Afterwards SBMA has also organized district level coordination workshops to share its
experience of community capacity building and better understanding among different
stakeholders, it was followed by a state level workshop. This paper is an effort to bring out the
preliminary results of the efforts done for the vulnerable villages of district Uttarakashi those fall
under zone IV and zone V.
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BRINGING GENDER-SENSITIVE, SUSTAINABLE REDEVELOPMENT
TO EARTHQUAKE-RIDDEN AREAS OF PAKISTAN

Amarah NiaziRelief International, Washington, DC 20005 USA

amarah.niazi@ri.org
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essential element in post-disaster development studies. My research shows there is a strong

connection between gender sensitivity in development planning, deep-rooted effectiveness of

reconstruction policies and the long-term sustainability of grassroots-level capacity building

initiatives. Based on experiences from my internship with the NGO SUNGI in Fall 2006 and other

field research, | examine the role of various development agencies working in the North West

Frontier Province and Azad Kashmir in Pakistan. | argue that there is a gradual transition from

little to no participation by women in economic spheres, to a significant influx of young

educated women in various fields of social reconstruction. My research indicates that this influx
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development and is contributive toward sustainable growth.
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TOURISM AND EARTHQUAKES IN THE ZONE OF THE ALPINE
FAULT: AN INVESTIGATION INTO RISK PERCEPTIONS AND
BUSINESS RESILIENCE IN THE TOURISM INDUSTRY

Caroline OrchistonDepartments of Tourism and Geology, University of Otago, Dunedin

corchiston@business.otago.ac.nz

The islands of New Zealand lie astride two actively deforming tectonic plates, creating a diverse

physical landscape with high scenic value, but one which is prone to a range of natural hazards.

The Alpine fault is a 450 km-long fault which defines the position of the plate boundary as it

runs the length of the Southern Alps in the South Island. Paleoseismic evidence suggests it is

overdue for a significant earthquake of magnitude ~7.8 -y ® ¢ KS aF22GLINAYy (¢ 2F |
this size would produce severe damage to infrastructure, buildings and roads, and cause lengthy

interruption to human activities. Coincident with this area of high seismic potential is a

burgeoning tourism industry, which, over the past two decades has shown remarkable growth,
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experiences. Visitor activities occur, at times, in relatively remote and hazardous settings, such

as National Parks, alpine or coastal areas. Road access to Milford Sound, the West Coast and Mt

Cook is restricted to alpine passes or road ends, which are highly vulnerable to closure from
earthquake-induced landslides and avalanches. The likely extent of landsliding following an

Alpine fault event will cause an immediate drop in visitation due to road closures, with long-

term repair work required to restore access.

To date, there has been a significant gap in our understanding about earthquakes and their

potential affects on the tourism industry in New Zealand. This doctoral research project is

designed to address the gap in knowledge by investigating tourism operations in the zone of the

Alpine Fault with respect to perceptions of seismic risk, business resilience, and preparedness

for an Alpine fault earthquake. The field area extends from Milford Sound to Greymouth,
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distribution of a questionnaire survey to all activity, attraction and accommodation providers,

administered in May 2008.
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LIVING WITH BUSHFIRE RISK: HOW PERSONAL, COMMUNITY AND
ENVIRONMENTAL FACTORS INFLUENCE HOUSEHOLD
PREPAREDNESS

Doughs PatonSchool of Psychology, University of Tasmania, Launceston, Tasmania,
douglas.paton@utas.edu.au

Petra T. BurgeltSchool of Psychology, Massey University, Palmerston North

Tim Prior, School of Psychology, University of Tasmania, Launceston, Tasmania
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recover from natural hazard consequences. Despite the public education efforts directed to

encouraging preparedness, levels of adoption are highly variable and often low, even when

people acknowledge their risk. This paper examines this issue from two perspectives. The first
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people interpret it and render it meaningful in the context of their experience, beliefs and

expectations. The second relates to the fact that while some people decide to prepare, others

decide not to.

The infrequent nature of most natural hazards makes interpreting preparedness behaviour
difficult. However, the fact that bushfire is a seasonal hazard means that people living in at-risk
areas must prepare annually. This provides a more robust context in which to assess
preparedness and its predictors. This paper describes two interrelated studies into preparedness
decisions.

In order to gain a better understanding of the interpretive and decision processes that underpin

preparedness actions, a qualitt G A @S |yl feaira 2F LIS2LX SQa oSt ASTa
preparedness was undertaken. In this way, understanding of preparedness behaviour was built
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Data were analysed following grounded theory analysis techniques using the qualitative data

analysis programme ATLAS.ti to identify how personal, social and environmental beliefs interact

to determine whether or not people prepare. With regard to people who decided not to

prepare, the analysis identified several factors (e.g., low attachment to property, belief that

preparedness measures will not make a difference, hazard anxiety).

With regard to those who decided to prepare, the analysis identified how personal beliefs
interacted with sense of community to predict levels of preparedness. This finding highlights the
need for public education to be based on community engagement principles and for it to be
integrated with community development initiatives. Additional issues identified concerned how
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they should prepare, and what constitutes an adequate level of preparedness.

Based on the qualitative findings, a model comprising person-level (outcome expectancy) and

community (sense of community, collective efficacy) was developed and tested using data from

482 residents in high bushfire risk areas in Hobart, Tasmania. The model was tested using

structural equation modelling. The model accounted for a substantial 39% of the variance in

levels of bushfire preparedness. The model and its implications for public education program

design, delivery and evaluation are discussed.
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DISASTER, TERRORISM AND EMERGENCY RESPONSER RESILIENCE:
THE STRESS SHIELD MODEL

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

Douglas.Paton@utas.edu.au

John M. Violantj Department of Social and Preventative Medicine, School of Medical and
Biomedical Sciences, State University of New York at Buffalo, New York

Emergency and protective service professionals play pivotal roles in the aftermath of a disaster.
Furthermore, they may have to fulfill their professional role for several days or weeks while
continually dealing with challenging events and consequences. The level of psychological stress
experienced by officers has a major influence on both their well-being and their performance
effectiveness. Managing this stress becomes a major element of stress risk management for
emergency responders.

Consequently, in emergency response professions, a core risk goal involves facilitating the

proactive development of adaptive capacity or resilience inwaystht G g A€t f O2y (i NRA 6 dzii S
ability to adapt to the prolonged and challenging consequences that could accompany a major

disaster or terrorist event.

This paper discusses the development of a new model of police officer resiliency. Following
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reflects the extent to which individuals and groups can call upon their psychological and physical

resources and competencies in ways that allow them to render challenging events coherent,

manageable and meaningful. The model posits that police officers capacity to render challenging

experiences meaningful, coherent and manageable reflects the interaction of person, team and

organizational factors.

The paper argues that a model that encompasses these factors can be developed using theories
drawn from the occupational health and empowerment literatures. The development of the
model is also informed by the need to ensure that it can accommodate the importance of
learning (at officer, team and organizational levels) from past experiences to build resilience in
ways that increase officer capacity to adapt to future risk and uncertainty. By building on recent
empirical research, this paper outlines a new multi-level model of resilience and adaptive
capacity.

The Stress Shield model of resilience integrates person, team and organizational factors to
provide a proactive framework for developing and sustaining police officer resilience. The paper
also discusses the strategies (assessment, training, team development, organizational change,
development centres) that can be adopted to promote change in each level.
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THE INFLUENCE OF INTERDEPENDENT HAZARDS IN TIME-
VARIANT, MULTI-HAZARD EVENTS AND THE DEVELOPMENT OF
EFFECTIVE RISK COMMUNICATION STRATEGIES

Dean Podolskynd Jim ColeNatural Hazard Research Centre, Department of Geological
Sciences, University of Canterbury, Christchurch, New Zealand

dmp67@student.canterbury.ac.nz

Jim Tully School of Political Science and Communication, University of Canterbury,
Christchurch, New Zealand.

The concept of risk is a multi-dimensional phenomenon whose complexities are further
confused by our own individual perception and response to risk. The process of risk
communication involves exchanging information to ensure a better understanding of the risk to
which we are exposed. Effective risk communication relies upon many factors, perhaps most
importantly is a fundamental understanding of the risk event.

Natural hazards such as flooding, landslides, volcanic eruptions and earthquakes are potentially
powerful and complex events, but typically risk communication efforts (i.e. education,
preparedness, response) are focused on single, short-lived events.

Cursory analysis of various past events has shown that some natural hazard events are in fact
time-variant, multi-hazard events; a timely example of this is the May 2008 7.9 Mw earthquake
in China and the subsequent landslides and flooding.

Through the examination of past multi-hazard events, it is possible to identify numerous
interdependencies which show that past events can interact with current hazards and add to
the complexity, duration, as well as the type and amount of damage incurred.

Research is underway to consider the influence of this hazard interdependency within multi-
hazard events in order to develop effective risk communication strategies aimed at improving
education, preparedness, and response to time-variant, multi-hazard events.
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COMMUNITY-BASED COASTAL MONITORING:DEVELOPING TOOLS
FOR SUSTAINABLE MANAGEMENT

Darcel Rickard, Terry Huméand Willem de Lang#
National Institute of Water and Atmospheric Research Ltd (d.rickard@niwa.co.nz)

*Earth and Ocean Sciences, University of Waikato, Hamilton, New Zealand

Burgeoning coastal development, recreational use, and the future effects of climate change are

placing increasing strain on resource management agencies to monitor coastal hazards and

manage the associated risks to life and property. Low-lying coastal communities in particular are

vulnerable to a range of hazards including coastal erosion, storm surge inundation and tsunami.
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considerable potential for coastal communities to take a more active role in monitoring their

environment, while building data bases and knowledge. This paper describes simple

methodologies based on a study of the needs of various community groups and sound science

principles. By employing these tools councils, technical experts and community groups will be

able to make better-informed decisions for managing activities in the coastal environment.

One of the keys to the successful uptake of a monitoring programme by a community group is
its relevance to the group. The tools provided must fit the interests, needs, capability and
resources of the group. In this respect tools for coastal monitoring were developed for Coast
Care (Waikato Beachcare and Coast Care Bay of Plenty) coastal hapu (Tainui ki Whaingaroa),
secondary schools (Raglan Area School), and surf life saving clubs.

Successful methodologies for measuring changes on the coast are also those that: are matched
to the type of beach; use appropriate equipment; collect structured data; provide data to which
analysis can be applied; incorporate local knowledge of the environment; and feedback results
to the community and other interested parties such as Councils and science organisations. For
this purpose this project provides our target groups with simple monitoring protocols,
checklist/templates, and appropriate survey and measurement equipment to carry out coastal
monitoring. A web-based facility has been created to input, check and store data; and provide
an immediate feedback using graphs and images. It also provides background information on
coastal processes relevant to monitoring programme. In this manner, a scientifically robust data
set is collected within a secure archive, providing valuable information to coastal groups for
years to come.

While the primary objective of this research is to develop a means for coastal communities to
monitor changes in their environment, there are additional benefits associated with engaging
communities in the study of their environment. These include; increasing awareness of coastal
hazards; capacity building; providing valuable educational resources; improving the temporal
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and spatial data coverage of information for the New Zealand coastline; and the development of
resilient communities through the increase of scientific literacy.

This research is part of an MSc project that was conducted at the University of Waikato and
supported by NIWA.
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HUMAN RESPONSE TO FLASH FLOODS: ADDRESSING PHYSICAL
EXPOSURE AND BEHAVIOURAL QUESTIONS

Isabelle RuinNational Center for Atmospheric Research (NCAR-ISSE), P.O. Box 3000, Boulder,
CO 80307-3000, USA, isar@ucar.edu

Flash floods are floods characterized by their suddenness, fast and violent movement, rarity,
small scale but high level of damage (Gruntfest and Handmer, 2001). They are particularly
difficult to forecast accurately and leave very little lead-time for warnings. Flash floods can
surprise people who are in the midst of their daily activities, with particularly serious impacts
when people travel across roads vulnerable to flooding. For each disaster, up to half of the
deaths are road users. Inappropriate and dangerous behaviors have been suspected for
motorists who have died when driving during flash flood episodes (Coates, 1999 ; Gruntfest and
Ripps, 2000; Ruin and Lutoff, 2004). Hydrometeorological research allows longer prediction
lead-times and reduced uncertainty. However, social vulnerability remains an outstanding focus.
Experts call for a comprehensive integration of social and natural sciences to improve the
understanding of public responses and target loss reduction. A first step in the direction
indicated is to better understand the hydrometeorological circumstances of the resulting
accidents as well as the behaviour of the population during the crisis.

The 8™ and 9™ of September 2002 a storm produced more than 600 mm of rainfall in less than

24 hours and triggered a series of flash floods on the Gard River basin in the south of France

(Delrieu et al. 2005). This catastrophic event took 23 human lives in 16 distinct sub catchments.

Based on this experience, the author combines analysis of the physical and human response to

Mediterranean storms by using both the results of hydrometeorological simulations and

gualitative research tools as in-depth interviews of flood victims. Interviews were conducted in
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since the beginning of the flood watches to the end of the crisis period.

After details concerning i) the methodology of the behavioural and hydrometeorological
analysis, ii) the local context and the event, the author examines two points: human exposure
and behaviours over scales as a critical problem affecting flood risk on the one hand; the
dynamics of event distinguishing flash flood and riverine flood response to the storm, on the
other hand. This investigation stresses the specificity of small catchments, which appear to be
the more dangerous for both physical and perceptive reasons. It also shows the need for a
deeper thinking of post-event investigations and analyses that may be achieve by a broader
development of transdisciplinary contributions.
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2007, THE YEAR OF EXTREME CLIMATE PERTURBATIONS IN
ROMANIA: IMPLICATIONS FOR LOCAL COMMUNITIES DURING
THESE EVENTS

EugenRusuy Alexandru loan Cuza University, Faculty of Geography and Geology, lasi, Romania

eurusu@uaic.ro

In Romania, country situated in a temperate climatic region, occurs a high variety of climatic
perturbations, which can be classified according to season (winter hazards or summer hazards,
etc). Unperiodical variability of the atmospheric dynamics can sometimes cause hazards and
climatic risks with an extreme simple or complex character, the effects of which become very
dangerous, bringing important damages for agriculture, buildings, cables, communications,
affecting life quality. Their increasing intensity and frequency at the beginning of 21st century is
generated by the general warming tendency which becomes each day more obvious. This region
is also very sensitive to shifts in climate.

2007 has been marked by two extreme phenomena: the prolonged drought accompanied by
high temperatures and torrential precipitations, followed by flooding. The effects of the two
phenomena are treated differently, with implications from the behalf of the authorities during
the events, but also with the defective management of their consequences.
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LANDSLIDE GUIDELINES FOR CONSENT AND POLICY PLANNERS

Wendy Saundersand Phil Glassey GNS Science

! Avalon, Lower Hutt, New Zealand, w.saunders@gns.cri.nz

2Dunedin, p.glassey@gns.cri.nz

In response to increasing pressure to develop on marginal slopes, in 2008 GNS Science released
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The guidelines primarily aim to assist planners (and other interested parties) in determining
whether planning documents and resource consent applications at regional and district levels
incorporate appropriate information on landslide and slope instability hazards. They provide
guidance on the type of information that should be used to assess landslide hazards at the
consent stage, and examples of issues, objectives, policies, and rules that can be implemented.
Basic landslide concepts are outlined to assist planners in understanding landslide processes,
triggers, and hazard and risk assessment.

The guidelines have been drafted with input from representatives from planners at a regional
and city council level, the Earthquake Commission, Canterbury University, Ministry for the
Environment, Ministry of Civil Defence and Emergency Management, New Zealand Geotechnical
Society. Consultant planners were also involved in the drafting process.

Due to the nature of landsliding across New Zealand, the guidelines do not provide prescriptive

planning requirements. Rather, they will provide the planner with guidance on what should be
O2yaARSNBR ¢KSy laaSaaray3d tFyRatARS KITFNRZ
landslides into their planning practices.

This poster provides an overview of the content of the guideline, and will be of interest also to
emergency management planners, engineering geologists, engineers, and others who deal with
landslide issues.

The guidelines are available to download at:

WWW.gns.cri.nz/services/hazardsplanning/downloads.htm
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FORECASTING OF RAINFALL-TRIGGERED LANDSLIDES

Jochen Schmidf Gaby Turek Martyn ClarR, Michael Uddstrom, John Dymon8
1 National Institute for Water & Atmospheric Research (NIWA), New Zealand

2 Landcare Research, New Zealand

j.schmidt@niwa.co.nz

New Zealand, located at the interface between the Pacific and Australian crustal plates, is
characterized by a dynamic active landscape. Mountainous and hilly regions with steep slopes,
dissected sedimentary and volcanic rocks with low strength properties are widespread,
contribute to the pronounced landslide susceptibility of New Zealand landscapes. In particular
the North Island is affected by high rainfall events triggering widespread failure in shallow soils -
especially if they are exposed such as pastoral areas. Landslide hazard therefore is a significant
threat to New Zealand economy and society.

One of the possible ways to reduce the damaging impact of those hazards to life, infrastructure,
and livestock is to increase preparedness through landslide warning systems. Most approaches
in landslide warning have been based either on detailed site-specific investigations and
movement monitoring programmes, or on statistical threshold models. Recent studies showed
the potentials of remote sensing data and of hydrological and slope stability models to be
applied within a real-time landslide forecasting framework. Here we aim to develop regional
landslide forecasting procedures based on process-based models.

A project established at the National Institute of Water and Atmospheric Research (NIWA) in
New Zealand is aimed at developing a prototype of a real-time landslide forecasting system.
Global weather forecasts from the United Kingdom Met Office (MO) Numerical Weather
Prediction model (NWP) are coupled with a regional data assimilating NWP model (New Zealand
Limited Area Model, NZLAM) to forecast atmospheric variables such as precipitation and
temperature up to 48 hours ahead for all of New Zealand. The weather forecasts are fed into a
hydrologic model to predict development of soil moisture and groundwater levels. The
forecasted catchment-scale patterns in soil moisture and soil saturation are then downscaled
using topographic indices to predict soil moisture status at the local scale, and an infinite slope
stability model is applied to determine the triggering soil water threshold at a local scale. The
model uses uncertainty of soil parameters to produce probabilistic forecasts of spatio-temporal
landslide occurrence 48 hours ahead.

The system was evaluated for the February 2004 landslide event in the lower North Island.
Comparison with landslide densities estimated from satellite imagery resulted in hit rates of up
to 90%. The uncalibrated model over-predicted landslide densities by about 25%. The validation
results showed that aggregated landslide probability on a coarser resolution was more reliable
than the immediate fine-scale forecast results. The inherent uncertainties in weather simulation,
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hydrological modelling, and geotechnical models mean that the landslide forecast results
contain high degrees of uncertainties, in particular if verified on a local scale, hence, the forecast
results need to be up-scaled to be useful for applied purposes.
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AUSTRALIAN MULTI-HAZARD RISK RESEARCH TO INFORM
MITIGATION

John SchneideMark EdwardsTrevor JonesBob CechetTrevor Dhy Oe Nielsen David
Robinson David BurbidgeJane SextonKrishna Nadimpalli

Risk & Impact Analysis Group, Geoscience Australia, Canberra, Australia

john.schneider@ga.gov.au

In 2003 the Council of Australian Governments (COAG) published a review of natural disaster
relief and mitigation arrangements in Australia. Significantly, the review recommended the
RSOSt2LIYSyid YR AYLXSYSyldlGA2y 27F lus didastdr
NA al | &aTearskypsseibyanatdral hazards in Australia was recently highlighted by
Tropical Cyclone Larry which impacted North Queensland (March 2006) and the Hunter Valley
floods (June 2007). Each of these events caused more than a billion dollars of insured and
uninsured damage as well as triggering substantial government relief payments. The COAG
review prompted the implementation of the Natural Disaster Mitigation Programme (NDMP) by
the Australian Government in collaboration with the State and Territory Governments. The aim
of the NDMP was to reduce the costs of natural disasters in Australia by supporting risk
assessment and mitigation efforts. Geoscience Australia has been engaged as a technical advisor
as part of the programme and has also undertaken a series of national risk assessments for a
range of natural hazards. Geoscience Australia has also facilitated the development of a national
risk assessment advisory structure and risk assessment framework.

At Geoscience Australia, significant progress has been made in developing methods, models and
tools for application to impact and risk assessment studies. In this presentation we examine
three risk/impact assessment models and associated case studies for earthquake,
cyclone/severe wind and tsunami. Each risk/impact model consists of hazard, building and
population exposure, and consequence/damage modules. The hazard component considers the
probability of occurrence of events of different magnitudes (or categories) and locations, and
the propagation of energy from the hazard source to sites of interest. The exposure information
is provided by the National Exposure Information System (NEXIS), which captures key attributes
of residential and commercial buildings, critical infrastructure, population statistics, and
business activity information. Vulnerability models consider the relationship between hazard
exposure and the resulting damage to buildings/infrastructure, and human casualties.
Underpinning research has been directed at developing vulnerability models applicable to
Australian infrastructure and has drawn upon several surveys of extreme event damage.
Building damage is then linked to repair-cost models that have been developed using quantity
surveying data. Finally, the costs and repair times are used to evaluate direct and indirect
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economic impacts at a regional and national scale. The economic assessment has entailed the
spatialisation of the disruption of essential utility services to urban communities well outside the
footprint of damage.

Geoscience Australia is making these risk/impact assessment models and information available
to the States and Territories and other stakeholders. The information is providing a better
understanding of community risk and is enabling a more effective identification of risk
mitigation strategies. Delivery of outcomes is being done through web-based information
access, the release of open source software, interoperable databases, and the training of
technical experts.
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INTEGRATED MUNICIPAL INFORMATION SYSTEMS (IMIS)

Stephen Scimonell®lunicipal Emergency Resource Officer, South Gippsland Shire Council,
Victoria, Australia, stephens@southgippsland.vic.gov.au

Laurie Watters, Regional Officer, State Emergency Service Victoria, Australia,
laurie.watters@ses.vic.gov.au

Generally, emergencies do not know any boundaries; they cross with ease over state and
municipal boundaries. The concept of a strategic alliance between local government municipal
boundaries resulted in with the Moondarra fires in Gippsland (Victoria, Australia) in January
2006. The Moondarra fires initially started within the municipal district of Baw Baw Shire Council
and then with prevailing winds, crossed with ease over the municipal boundary into the Latrobe
City Council.

Given the limited resources for Country municipalities to combat emergencies, it was decided to
operate only one Municipal Emergency Coordination Centre (in lieu of two individual Municipal
Emergency Coordination Centres). This single Municipal Emergency Coordination Centre
0a4o / )/afpeared to operate successfully and provided access to each municipal disaster
teams. The sharing of resources of both municipalities was easily integrated and utilised over
the two adjoining municipalities.

Following a Municipal Emergency Planning Meeting at the South Gippsland Shire Council
(situated adjacent to the Latrobe and Baw Baw municipalities), the question was raised as to
how other neighbouring municipalities would handle a situation of an escalating emergency
event, where those municipalities may have limited individual resources.

The concept of establishing a formal procedure to enhance links with adjoining municipalities
emanated from the good working relationship between Baw Baw Shire Council and the Latrobe
City Council. Their willingness to share learnings from the Moondarra event with colleagues
across Gippsland led South Gippsland and Bass Coast Shires to explore the concept further,
resulting in a communication matrix as a tool to assist the coordinated management of an
emergency.
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LESSONS OF THE 1993 U.S. MIDWEST FLOODS

James C. SchwaManager, Hazards Planning Research Centre, American Planning Association,
Chicago, lllinois, U.S.A., jschwab@planning.org

One of the largest, and longest-lasting, flood events in U.S. history, the Midwest floods of 1993
resulted from an unusual stationary weather pattern that lasted from May to September. The
heavy and persistent rains saturated ground already wetter than usual after the previous winter.
Before the summer was over, parts of nine states were included in the presidentially declared
disaster area. Damages topped $12 billion, railroad traffic was rerouted at great expense, the
city of Des Moines, lowa, lost its water treatment plant, and hundreds of communities were
completely or partially flooded.

The event was a turning point for U.S. disaster policy in many ways. It provided the first major
test for the Federal Emergency Management Agency (FEMA) under its new administrator
appointed by President Clinton, James Lee Witt. It provided an experimental showcase for a
handful of communities willing to relocate from repeatedly flooded locations to higher ground,
underwritten by the U.S. Department of Energy with a focus on sustainable development goals.
It also spurred investigations that led to significant reforms in the National Flood Insurance
Program. In time, the floods (and subsequent events) may have helped spur Congress to pass
the Disaster Mitigation Act of 2000, which now ties state and local eligibility for hazard
mitigation grants to the adoption of a FEMA-approved local hazard mitigation plan. Finally, it
provided unique opportunities for research into the recovery process.

At the same time, in retrospect, we can see much of what was not accomplished. Despite some
serious efforts at hazard mitigation during the recovery process in some areas, particularly in
Missouri, it is still not clear that the lessons entailed in the vulnerability of many communities
have resulted in better mitigation today. Newspaperst and some plannerst have taken note of
a troubling tendency in many of those same communities to approve new development despite
obvious flood risks. The level of innovation in Midwestern communities with regard to either
hazard mitigation planning or preparations for post-disaster recovery is not high, certainly not in
comparison with some other parts of the U.S. The sense of urgency that prevailed in the
summer of 1993 is long gone, and none of the states involved is applying significant pressure to
integrate hazard mitigation into the local planning process. The question remains: How well
prepared are Midwest states and communities for a similar new disaster? And what role will
FEMA and the federal government be prepared to play when that day comes?

2" Australasian Hazards Management Conference 63
Wellington, New Zealand 28-31 July 2008


mailto:jschwab@planning.org

RECONSTRUCTION RESOURCE REQUIREMENTS POST-DISASTER:
WILL NEW ZEALAND BE ABLE TO COPE?

Bhesram Singland Suzanne WilkinsorDepartment of Civil and Environmental Engineering,
University of Auckland, Auckland, New Zealand

s.wilkinson@auckland.ac.nz

This paper evaluates the availability of resources for post-disaster reconstruction of the
Wellington State Highways, with a focus on construction plant and equipment. A benchmark of
the resources required for reinstatement of the state highways was established using a resource
estimation technique. The results indicate that post-disaster reconstruction of the Wellington
state highway is likely to be constrained by the limitations on construction resources in New
Zealand such as plant and equipment availability. The paper examines what plant and
equipment is currently available, and suggests some alternative arrangements that can be made
given any plant and equipment shortages in the post-disaster environment.
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THE DISASTER ASSISTANCE FRAMEWORK: PLANNING FOR
RECOVERY

Gavin SmithExecutive Director, Center for Natural Disasters, Coastal Infrastructure and
Emergency Management, University of North Carolina at Chapel Hill, USA

GPSmith@pbsj.com

Following disasters, a great deal of attention is placed on the assistance provided to individuals,
groups, communities and states, including the degree to which it is distributed based on race,
class and gender; power, influence, and political capital; the impact of major events; the
differential access to information; the definition of local needs, including those that have a
temporal component; how funding practices and policies contribute to an increased level of
hazard vulnerability; and the important, but unrealized potential of planning for post-disaster
recovery. Existing scholarship, while important, has led to a narrow, disconnected
understanding of the recovery process, limiting the broader applicability of observations and
lessons learned, including the conditions that directly hinder the efficacy of existing pre and
post-disaster recovery planning efforts. This research provides an integrative framework, linking
key aspects of recovery, identifying members of the existing disaster assistance network, the
types of assistance they provide and receive over time, and describes the critically important
role of planning for recovery. The lessons learned will be applied internationally in order to
share these observations while seeking constructive feedback concerning its relevance to the
recovery process found in other countries.

Recovery characteristics include the nature of the rules governing assistance, the timing of
program delivery, the level of horizontal and vertical integration within and across
organizations, and the varied understanding of local needs both before and after disasters.
Three types of aid, including financial, policy-based, and technical assistance, are provided by a
fragmented network of differing stakeholder groups." Members of the disaster assistance
network include federal, state and local governments, regional planning organizations,
professional associations, the private sector, financial and lending institutions, the insurance

! The model was originally intended to help explain the process ofifsastter assistance to staff while

employed as the Director ofthe @ r nor 6 s Of fi ce of Recovery and Renewal
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goals: 1) Identify and procure financial assistance, 2) Provide policy counsel towem@r, his cabinet

and local officials, and 3) Provide education, training and outreach programs to state and local officials.
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industry, other nations, universities and colleges, the media, foundations and non-profits,
emergent groups and individuals.

The practice of planning provides a process-oriented vehicle through which stakeholders can
pre-identify and access pre- and post-disaster funding respectively, propose, modify or create
new policy, and enact education, outreach and training programs aimed at building local
capacity and an enhanced level of self reliance. The reluctance of stakeholders to effectively
plan for recovery will be addressed in the context of the existing disaster assistance framework,
providing insight into the conditions that help or hinder this process.
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SHAKING IN OUR BOOTS: BUILDING RESILIENCE TO
CATASTROPHIC NATURAL EVENTS

A case study of low probability /high consequence natural events:
learning from New Zealand skifield stakeholders.

Graham Strickdrand keith Morrison, Environment, Science and Design Division, Lincoln
University, Lincoln, New Zealand

Tim Davies, Geological Sciences, University of Canterbury, Christchurch, New Zealand
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mountain sites, and are areas of considerable risk. Obvious risks are injuries and exposure to

severe weather and mass movements; these are managed every day by professionals working
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as earthguakes and their geomorphic consequences is a low priority for skifield operators. This

paper will emphasise key infrastructure vulnerabilities and present comparisons of different ski

field types (club vs commercial), as well as suggesting an integrated approach for building

resilience to low probability high consequence catastrophic natural events that can be applied
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fields are fractally similar to manufactured vulnerabilities in other subsets of society. We can

learn from improving resilience to earthquakes in the skifield context, and this provides

guidance for designing resiliencies in social infrastructure of both urban and rural landscapes.
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BUILDING RESILIENCE TO CATASTROPHIC NATURAL EVENTS FOR
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Graham Haight StrickerNatural Resources Engineering, Lincoln University, Lincoln, New
Zealand, strickeg@lincoln.ac.nz

Tom Wilsa, Natural Hazard Research Centre, University of Canterbury, Christchurch, New
Zealand, tmw42@student.canterbury.ac.nz

Rural and isolated communities face unique challenges when compared with urban
communities for managing catastrophic natural events. During natural disasters rural
communities may experience: geographic, resource and social isolation; greater lifeline fragility;
low priority for lifeline restoration; reluctance to evacuate, and a greater perception of
resilience than urban communities.

I ANRA Odzf GdzNBE Aa GSNE AYLRNIFIYd G2 bSg %SIflyRO®
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social character. However recent natural events, such as the 2004 Manawatu floods and 2006

Canterbury snowstorm, have severely affected rural communities, leading to large economic

loss and social problems.

Using examples from large snow storms, volcanic eruptions, and earthquakes from New Zealand
and overseas we will highlight issues and challenges faced by rural communities when preparing
for, responding, and recovering from natural disasters.
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Briony TowersSchool of Psychology, University of Tasmania, Launceston, Tasmania

bctowers@postoffice.utas.edu.au

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

Douglas.Paton@utas.edu.au

Over recent years, children and young people have become more and more involved in disaster
management as active participants in risk communication and risk management both in their
homes and their wider communities. Given the increasing influence that children exert on family
discussion and decision making, they are uniquely placed to act as risk communicators and
encourage the adoption of disaster preparedness measures at home. For children to
communicate risk effectively, they must first have developed a detailed and accurate
understanding of: the natural hazards that exist in their communities; the risks associated with
these hazards; and the actions that can be undertaken to mitigate hazard consequences.

However, educating children to a level that enables them to initiate meaningful, risk-related
discussions with others is not a straightforward process. An important issue that must be

%.
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changes throughout childhood, adolescence, and adulthood as their cognitive ability becomes
increasingly more sophisticated. Education is more effective when these changes are identified
and accommodated.

Adopting bushfire risk in South Eastern Australia as its focus, this paper reports on some
preliminary research that is seeking to understand how people living in high risk areas
conceptualize issues associated with bushfire risk and mitigation and how these
conceptualizations are influenced by age. Several detailed focus groups have been conducted
with children, youths and parents in bushfire prone communities across Tasmania and Victoria.

Preliminary analyses suggest that children are able to identify a large number of vulnerability
and protective factors (both environmental and structural) that contribute to bushfire risk.
However, it would seem that until early adolescence, there is a fundamental disconnect
650688y OKAfRNBYQa dzy RSNEGFYRAY3I 2F NAA]
While children can acquire hazard knowledge and discuss hazards, cognitive limitations on the
ability to understand how this knowledge relates to causation and prevention actions, creates
problems with regard to their sustained engagement in meaningful actions and discussions.
Regardless of pre-existing knowledge of protective factors and the adoption of preparedness
measures, the consequences of bushfires are inevitably perceived as catastrophic, with the
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dominant belief being that there is little that can be done to mitigate them. It is clear from

research with adults that the perceived efficacy of a preparedness measure is, not surprisingly, a

major predictor of the adoption of that measure.

¢Kdzax AF AG Aa G2 0SS adz00SaafTdz Ay AYONBI aAy3
SRdzOF A2y GAff YSSR (2 FFOAtAGFGS ddels@diNBy3IdiKS)
vulnerability and protection and their models of consequences by ensuring that educational

intervention is designed to accommodate the underlying level of cognitive sophistication. If this

can be achieved, children will be better equipped to cope with the threat of bushfire and better

placed to capitalize on their unique position as agents for change in their homes and their

communities.
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S. Trescland L. Bland GNS Science, Lower Hutt, New Zealand
s.tresch@ans.cri.nz , l.bland@gns.cri.nz

New Zealand is a country in motion. We face earthquakes, volcanoes, tsunami, landslides and
geothermal activity. In many places where you live and work these hazards have the potential to
cause devastating social and economic loss.

Operated by GNS Science and funded by the New Zealand Earthquake Commission (EQC), the
GeoNet Project was set up in 2001 to provide real-time monitoring of these hazards. The project
uses nationwide networks of seismograph and GPS stations i 2 O2ft £t SOG4 R G
earthquake, strain, and deformation patterns.

The completion of these networks in the last five years has improved the timing and accuracy of

AyO2YAy3d RIGFZ YR GKS LINRP2SOGQa F20dza KI &

GPS networks, the establishment of a regional tsunami gauge network and the development of
data products to promote better uptake of this valuable resource.

The data collected by the New Zealand GeoNet Project are fundamental to a better
understanding of the natural hazards faced by this country and in turn, this knowledge will
improve their detection and management. It is hoped that the dissemination of accurate and
timely information by GeoNet will aid planning and community preparation before a disaster
strikes, and facilitate effective emergency responses afterwards, speeding the subsequent
recovery of affected communities.
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9/ 5 $/ .84 (! 6% 42/COMMUNITY)RESILIENCE
THROUGH COOPERATION

Rick Vickers, Noetic Solutions Pty Limited, Maleny, Queensland, Australia

rick.vickers@noeticqroup.com

No matter how well prepared a community, no matter how well trained the first responders, no
matter how well resourced a council, sometimes a natural disaster will simply overwhelm the
resources of a community. Some councils will be caught off guard by the scale of the event, so
they should be able to call on others for assistance, expertise, equipment or staff in the first vital
hours.

How quickly other assets, knowledge, expertise and resources can be inserted will materially
affect the response and ultimately influence the well being of the community as it recovers. The
answer lies in the council not owning all these resources but being trained in immediate action
planning to be able to know what steps are to be taken, where the expertise resides and how to
A28 YOKNRYAAS | yaRetsYdsypplemént tiiii dvs Naks Rcludes partnering with
private industry to train or prepare their staff, or commercial and non-government
organisations to provide the necessary resources.

The presentation describes how a process utilizing lessons learned uses shared insights and
NEO2YYSYyRIF(GA2Yyd FTNRY (K248 6K2 KI @3S SELSNASYOSR
capability. Then through an accelerated process of immediate action planning, staff can take

decisive steps to help the community.

The benefits are increased levels of staff awareness, timely decision making, role clarity of all
the players involved, and the multiplier effect of using shared resources effectively, thus
AYONBFAAYy3d GKS NBIA2YyQa NBaAAtTASYOS (2 RA&lFAGSNEC
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INTEGRATED MODEL FOR COMMUNITY AND EMERGENCY
PLANNING

JiehlJiuhWang Graduate School of Architecture and Urban Disaster Management, Ming-Chuan
University, Kuei-shang, Taoyung County, Taiwan

jiwang@mcu.edu.tw

With higher and higher frequency, hazards are turning to disaster. In addition to the factors
related to climate change, errors in decision-making, as well as growth in urban areas, are of key
importance. Expanding demand and changing attitudes toward nature not merely endanger the
equilibrium of the environment, but amplify the risks of disasters. In addition, the lack of an
integration mechanism for emergency planning and community planning makes the
environment vulnerable to disasters. So, the integration of community planning and emergency
planning is the imperative.

This research mainly focuses on the interaction and relationships between community planning

and emergency planning. Firstly, this research collects and compareso 2 1 K RAaOALX Ay SaQ
operational methods and contexts, and classifies the contradictions and problems. Secondly,
hazard-risk-vulnerability analysis, capability and resilience analysis are taken and applied to be

the platform of both planning disciplines. From this base, the integrated model for emergency

planning and community planning is constructed. Therefore, the structural changes of both

planning methods and concepts are explored. Finally, the environmental characteristics of

Taiwan are applied into the model for testing and verifying.
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ECONOMIC IMPACT OF ANTHROPOGENIC FORCING ON TROPICAL
CYCLONE INTENSITY IN THE AUSTRALIAN REGION: GARNAUT
REVIEW RESULTS

Denis WatersBob CechetCraig Arthuy Krishna Nadimpalland Ken DalgRisk and Impact

Analysis Group, Geospatial and Earth Monitoring Division, Geoscience Australia, Canberra,
Australia.

denis.waters@ga.gov.au

The Garnaut Climate Change Review is an independent study by Professor Ross Garnaut,
commissioned by Australia's State and Territory Governments. The Review is examining the
impacts of, and possible policy responses to, climate change on the Australian economy.

DS2 & OA Sy OSGA) odiputs i thie Sarn@ud Review consider the economic impacts of
tropical cyclones on Queensland, the Northern Territory and Western Australia (severe wind and
storm surge impacts only) for eight climate change greenhouse gas emission scenarios based on
model projections of large-scale environmental factors from the Intergovernmental Panel for
Climate Change (IPCC) Fourth Assessment Report simulations. The study focuses on the
evaluation of the wind hazard utilising the maximum potential intensityfMPI). This sets a
thermodynamic, theoretical upper limit for the distribution of TC intensities obtained by a TC
given a vertical temperature and humidity profile and given location (Emanuel, 1999). Storm
surge impacts in the same States are developed using a simple parameterisation relating
changes in TC intensity to changes in storm surge height and adopting the IPCC global mid-point
sea-level rise predictions.

We consider 20 year time slices centred on; 2010, 2030, 2050, 2070, and 2090. We employ
Australian Bureau of Statistics (ABS) population projections ( Series B; 2004) to scale-up number
of structures at each mid-point for G! QNational Exposure Information System (NEXIS) We
assume all structures built post- year 2000 are constructed to the current building standards.
The current spatial distribution of buildings is maintained, implying no expansion of built up
areas through to 2101.

For each time-slice and for each region, we produce the spatial return-LJISNA 2 R a G NB LA OF £ O
gAYR 3JAdzalG &LISSRE -paxiddy & K0/ yBars ToNRROY yedssB iDidetNJfosses
(infrastructure damage) are calculated for each return-period event.

The combined losses (severe wind and storm surge) were regressed to obtain a Probable
Maximum Loss (PML) curve for each study region. The average annual cost to the region due to
exposure to tropical cyclones across a 5000 year period or Annualised losses are evaluated for
each study region. Expressing the annualised loss as a percentage of total reconstruction gives a
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measure of the intensity of the risk to the studied community that is not so evident in simple
dollar values.

State annualised lossestimates of direct loss are aggregated from estimates at the SLA

(statistical local area) level in each state. The main aim of the Garnaut Review is to compare the

obusiness as usualé scenario (ALFI) with a range of stabilisation scenarios. Economic outputs

based on differences Ay O2ald 06Si6SSy GodzaAySaa | daredzadzl £ &€ I
modelled using the economic model MMRF-Green.
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ECONOMIC TOOLS FOR FLOOD RISK REDUCTION: BRIDGING THE
GAP BETWEEN SCIENCE AND POLICY IN PACIFIC ISLAND
COUNTRIES

Allison Woodruffand Paula HollangPacific Islands Applied Geoscience Commission, SOPAC,
Suva, Fiji

allison@sopac.org, paulah@sopac.org

The Pacific is recognised as one of the most disaster prone regions on the world. Key natural
disasters threatening the region include earthquakes, tsunamis, volcanic activity, landslides,
cyclones and flooding. Densely-populated, urban areas are particularly prone to flooding due to
traditional settlement of communities in flat and agriculturally productive floodplains. For
example, river flooding, especially flash floods , is a serious and frequent problem in Samoa, and
in particular in Apia, where steep catchments with rapid flood onsets are subject to frequent
and heavy rainfall events. In 2001, flooding in Apia caused an estimated WST$11 million in
damages to buildings other infrastructure. Similarly, Fiji is estimated to suffer an average of 10
fatalities from flooding every year, together with around FJ$ 20 million worth of damage to
infrastructure, agriculture and homes since many floods come with little or no warning.

In the Pacific, economic tools are increasingly being used to bridge the gap between science and
disaster management policy. This is because not only can economic tools be used to value the
economic cost of flood events, but they can also be used to identify the flood management
options which offer the greatest benefits in terms of avoided damages, relative to costs, thereby
ensuring the efficient allocation of often-scare resources to the disaster management sector.
Economics can also be effectively used as an advocacy tool for improving disaster management
policy by demonstrating the medium- to long-term payoff from being proactive in the short-
term and investing structural and non-structural flood management options.

The paper examines the way in which scientific outputs such as forecasting models, GIS and
flood hazard maps have been used as inputs into disaster economics work in Samoa and Fiji to
assess losses from flood events in monetary terms, and to conduct cost-benefit analysis of
selected flood management/mitigation options such as improved forecasting and warning
systems, improved building codes, floodwalls and by-pass channels, in order to provide
recommendations for improved flood management policy.

In the case of Samoa, economic analysis has demonstrated that for every WST$1 invested in
constructing homes in the lower Vaisigano catchment area of Apia with elevated floor heights, is
estimated to result in between WST$2 to WST$44 in avoided flood damages. Similarly the
benefits from investing in an improved flood forecasting system would exceed the costs, since
every tala invested in the improved system is estimated to yield between WST$1.72 and
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WST$1.92 in avoided future flood damages. In the case of Fiji, economic analysis revealed that a
flood warning system would be most likely to save all stakeholders (local community,
Government of Fiji and international agencies) a total of FI$2.1 to FI$4.2 million over the span of
the 20 year life of the system. With establishment and operational costs over the same period
totaling less that FJ$ 0.6 million, economic returns from the warning system would most likely
be between 3.7 to 1, to as high as 7 to 1. In other words, every dollar spent on the warning
system would save a minimum of FI$3.7- FJ$7 in return.
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