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EXECUTIVE SUMMARY

This report responds to a request from the Regional Hazards and Risk Management (RHRM)
Special Interest Group (SIG) to collate existing inventories of hazard-related research and to
undertake some analysis of the inventory with respect to research gaps that could contribute
to defining a research roadmap for the SIG. We have chosen to categorise the research in
terms of the priorities of the developing National Disaster Resilience Strategy and note that the
majority of past research has been centred on hazard identification. Risk modelling studies
have often been focussed on individual sites, utilities, or urban areas and aspects of hazards
and society have received some attention. Research relating to the governance of natural
hazard risk management have received relatively little attention and research that has
characterised or quantified resilience to natural hazards in New Zealand is in its infancy. To
justify investment in risk reduction requires significant research into social and economic
consequence modelling that is also in its infancy in New Zealand. Thus, significant additional
opportunities for future research to improve natural hazard risk management and support for
risk reduction have been identified, in addition to continued refinement of hazard quantification.
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1.0 INTRODUCTION

In 2016 the Regional Council Research, Science and Technology Strategy addressed the needs
of the local government sector with respect to hazard risk management. Priority 5 of the strategy
addressed natural hazards and in the overarching Priority 1 the need for better science utilisation
to support decision-making in regional councils was noted
(http://www.envirolink.govt.nz/assets/Uploads/RC-RST-Strategy-June-2016.pdf). This document
identified some key desired aspirations for management of natural hazard risk in the local
government sector including:

o Overall need for better tools to address hazards, interpret ‘risk’, and reduce consequent
societal risks.

o Ascertain the recommended resolution of topographic data for hazards identification and
evaluation.

o Development of a single hazards information portal.

o Improve ecological outcomes of flood mitigation works.

. Understanding future geomorphological change to improve the long term outcomes of
flood management decisions.

The 2016-2017 operating plan of the Strategy identified four goals to enhance better science

utilisation in regional council decision making, namely:

° To provide timely, authoritative and respected direction to science research and funding.

. To catalyse and enhance science delivery.

o To facilitate science uptake.

o To ensure an ongoing RS&T strategy process.

From this Strategy and Operating Plan, the Regional Hazards and Risk Management (RHRM)
Special Interest Group (SIG) has identified the urgency and importance of developing a well-
informed and comprehensive natural hazards research roadmap and agenda for New Zealand.
The SIG identified that the roadmap needs to go well beyond business as usual for any
individual council, as it needs to take into account:

. The breadth of research projects being undertaken via multiple funding streams.

o The current work by MCDEM and partners on a National Disaster Resilience Strategy
(NDRS) (which may itself require councils to undertake specific research, either as a
direct consequence or to meet more general obligations for region-specific resilience
enhancement).

. The current research programmes being funded through the Natural Hazards Research
Platform, National Science Challenges and government funding to CRI’s.

. Ad hoc research being pursued by individual councils.

Additional changes to legislation and guidance including the amendment to the Resource
Management Act (RMA) has introduced (for the first time) an obligation upon all parties
exercising functions under the RMA, to manage significant risks posed by natural hazards. The
current situation is at best disjointed, there is a significant lack of awareness amongst key
stakeholders, and above all the council/CDEM Group (i.e. the key end-users) voices have not
been well articulated and heard. Also, work on a proposed National Policy Statement (NPS)
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on natural hazards is currently being undertaken by MfE. The NPS is likely to identify key
requirements for hazard and risk management, for which research is likely to be required,
either at the national or regional scale.

Acknowledging this context, the RHRM SIG commissioned the authors to undertake a project
comprising seven tasks. Here, we report, in draft form, on tasks 1 and 2, and, in consultation
with SIG members, expect to advance tasks 3, 4, and 5 during 2017. The tasks comprising the
whole project are:

1.  Collation of existing inventories of hazard-related research (eg Table 2 of LGNZ
Thinkpiece) and research gaps already identified in literature and recorded discussions,
updated to currency, and noting any documents or stocktakes that are now superseded.
This inventory will draw on the knowledge and involvement in the research sector of the
project leads, together with further enquiries.

2. Identification of additional opportunities for future research, including consideration of
foreseeable new legislation requirements.

3.  Consult with the Regional Hazards and Risk Management (RHRM) SIG members on
findings above, seeking their input to identify and prioritise additional new research.

Collation of the above as a draft research roadmap.
Distribution of the draft roadmap to members of RHRM SIG for final comment and review.

Presentation by project leads at the next RHRM SIG workshop in early 2017 (with
possible wider audience eg CDEM SIG members).

7. Distribution by RHRM SIG executive to potential research providers and funders eg
MBIE, MCDEM, CRIs, and National Science Challenge management teams.

Many of the key documents and regulatory imperatives noted above are already calling for
well-targeted research and knowledge transfer, without identifying the particular components
of such a strategic roadmap. This review is intended to inform a carefully considered, well-
reasoned statement of identified priorities for hazards research and monitoring in New
Zealand. It is envisaged that the outcomes of a natural hazards research roadmap will be on-
going and will inform local, regional, and national decision-making around the management of
natural hazards and risks, including within the natural/physical and the social/economic
environments. They will also contribute to policy development and implementation that is
evidence-based. The intended objective is more resilient communities and more broadly,
reduced impacts on environments from natural hazards in New Zealand.

It is also expected that this roadmap should lead to more efficient investment and better return
for funding of natural hazards research, particularly with respect to local government needs.
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2.0 PROJECT ACTIVITIES

In undertaking this project, we have sought to compile and analyse research products that
have been undertaken since 2000 across the breadth of natural hazards and of relevance to
the Regional Council and CDEM sectors. These have been undertaken by a wide range of
entities with support from various funders for both fundamental and applied natural hazard
research in New Zealand.

21 THE RESEARCH FUNDING LANDSCAPE

It is widely acknowledged that the funding environment has become increasingly complicated,
and the number of research entities undertaking the research has also grown rapidly since
about 2012. We list the entities in Table 2.1, identify whether they have contributed to this
compendium of research, and provide links to websites where more information on the scope
and principal areas of research are listed.
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Table 2.1 List of funders and entities undertaking natural hazards research in New Zealand
- s Data .
Research Entity Solicited . Further Information
Provided
University of Auckland Yes No' https://researchspace.auckland.ac.nz/
Massey University Yes No http://www.massey.ac.nz/massey/research/library/arc
hives
Victoria University of Yes No? http://www.victoria.ac.nz/its/staff-
Wellington services/digitalresearch- catalogue/researcharchive
University of Canterbury Yes Partial® https://ir.canterbury.ac.nz/browse?type=dateissued
Lincoln University No No https://researcharchive.lincoln.ac.nz/
University of Otago Yes No https://ourarchive.otago.ac.nz/
GNS Science Yes Yes https://www.gns.cri.nz/Home/Products/Databases/Ne
w- Zealand-Geoscience-Bibliography
NIWA Yes No https://marlin.niwa.co.nz/
Earthquake Commission Yes Yes https://www.eqgc.govt.nz/what-we-do/eqc-research-
programme
Natural Hazards Research Yes Yes https://www.naturalhazards.org.nz/NHRP/Publications
Platform
Resilience NSC* Yes No https://www.resiliencechallenge.nz/
Deep South NSC No No http://www.deepsouthchallenge.co.nz/
Our Land & Water NSC No No http://ourlandandwater.nz/
Building Better Homes No No http://www.buildingbetter.nz/index.html
Towns & Cities NSC
Pastoral Greenhouse Gas No No http://www.pggrc.co.nz/
Research Consortium
QuakeCore CRE® Yes No https://wiki.canterbury.ac.nz/display/QuakeCore/
QuakeCoRE%3A+The+Centre+for+Earthquake+
Resilience+tHome
Royal Society of NZ No No https://royalsociety.org.nz/what-we-do/funds-and-
Marsden Fund opportunities/marsden
Regional CDEM groups Yes Yes various

Notes:

" Research from UoA volcanologists compiled from Google Scholar via manual search by authors

2 Research from VUW school of governance compiled by authors

3 Research from geological sciences and engineering departments provided
4 NSC is National Science Challenge funded by MBIE

5 CRE is Centre of Research Excellence funded by Tertiary Education Commission

As a basis for assessing gaps or deficiencies in the research portfolio in New Zealand since
2000, we have sought to compile and analyse research products across the breadth of natural
hazards as made available and indicated in Table 2.1. More than 2400 articles were identified

(Figure 2.1).

GNS Science Consultancy Report 2017/123



https://researchspace.auckland.ac.nz/
http://www.massey.ac.nz/massey/research/library/archives
http://www.massey.ac.nz/massey/research/library/archives
http://www.victoria.ac.nz/its/staff-services/digitalresearch-%20catalogue/researcharchive
http://www.victoria.ac.nz/its/staff-services/digitalresearch-%20catalogue/researcharchive
https://ir.canterbury.ac.nz/browse?type=dateissued
https://researcharchive.lincoln.ac.nz/
https://ourarchive.otago.ac.nz/
https://www.gns.cri.nz/Home/Products/Databases/New-%20Zealand-Geoscience-Bibliography
https://www.gns.cri.nz/Home/Products/Databases/New-%20Zealand-Geoscience-Bibliography
https://marlin.niwa.co.nz/
https://www.eqc.govt.nz/what-we-do/eqc-research-%20programme
https://www.eqc.govt.nz/what-we-do/eqc-research-%20programme
https://www.naturalhazards.org.nz/NHRP/Publications
https://www.resiliencechallenge.nz/
http://www.deepsouthchallenge.co.nz/
http://ourlandandwater.nz/
http://www.buildingbetter.nz/index.html
http://www.pggrc.co.nz/
https://wiki.canterbury.ac.nz/display/QuakeCore/%20QuakeCoRE%3A+The+Centre+for+Earthquake+%20Resilience+Home
https://wiki.canterbury.ac.nz/display/QuakeCore/%20QuakeCoRE%3A+The+Centre+for+Earthquake+%20Resilience+Home
https://wiki.canterbury.ac.nz/display/QuakeCore/%20QuakeCoRE%3A+The+Centre+for+Earthquake+%20Resilience+Home
https://royalsociety.org.nz/what-we-do/funds-and-%20opportunities/marsden
https://royalsociety.org.nz/what-we-do/funds-and-%20opportunities/marsden

1800

1600

1400

1200

1000

800

600

Number of Projects

400
200

0

Figure 2.1

Confidential 2017

1528

262

95 108
55 36 4 26 44 65353554726723746

8
1.1 1.2 13 14 15 22 23 24 21a21b 3.1 33 34 35 41 42 43 44 45 46 4.7

Build a culture of Improve our Reduce existing risk Strengthen resilience, both planned
resilience understanding of risk to = and minimise the and adaptive
enable better risk- creation of 'new’
informed decision- risk
making

Count of research publications (published peer-reviewed journal papers, book chapters and publicly-

available commissioned reports), classified according to focus areas of the National Disaster Resilience Strategy
(see Table 2.2).
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Priorities and focus areas of the National Disaster Resilience Strategy (NDRS) under development

Priority 1

Build a culture of resilience

Focus area 1.1

Improve the governance of risk and resilience

Focus area 1.2

Integrate resilience principles into everyday processes

Focus area 1.3

Embrace our diversity and build our cultural capital

Focus area 1.4

Being ‘future ready’

Focus area 1.5

Outreach and education

Priority 2

Improve our understanding of risk to enable better risk-informed decision-
making

Focus area 2.1a*

Geological and weather hazards - data collection for disaster risk reduction and resilience

Focus area 2.1b*

Characterising the built environment

Focus area 2.2

Improve our risk assessment capability

Focus area 2.3

Communicate risk for improved risk literacy

Focus area 2.4

Tools and resources to support decision-making

Priority 3

Reduce existing risk and minimise the creation of ‘new’ risk

Focus area 3.1

Infrastructure protection, upgrading, and resilience

Focus area 3.2

Retreat and relocation

Focus area 3.3

Integrate climate change adaptation with hazard risk management

Focus area 3.4

Resilient development

Focus area 3.5

Risk financing, transfer and insurance

Priority 4

Strengthen resilience, both planned and adaptive

Focus area 4.1

Resilient homes

Focus area 4.2

Business and organisational resilience

Focus area 4.3

Community resilience

Focus area 4.4

City/district resilience

Focus area 4.5

The resilience role of government and national organisations

Focus area 4.6

Readiness for response

Focus area 4.7

Readiness for recovery

*Focus area 2.1 has been subdivided so that physical hazard characterisation can be distinguished from built
environment hazard/damage

In compiling the research compendium, we have considered alternate ways of classifying the
research. We have identified New Zealand’s adhesion to the Sendai Framework for Disaster Risk
Reduction (SFDRR) (http://www.preventionweb.net/files/43291 sendaiframeworkfordrren.pdf)
and the more recent initiative to develop a National Disaster Resilience Strategy (NDRS), both
of which categorise natural hazard research into priority or focus areas, as a basis for the
component topics. In Table 2.2 we list the ‘near final’ focus areas of the NDRS, which is still in
progress. Appendix 1 contains a list of the priorities and topic areas of the draft indicators for
reporting on the Sendai Framework, and Appendix 2 indicates how topics of these two
frameworks relate. The NDRS takes a strong ‘resilience’ stance that is not always an ideal
basis for classifying research, but the RHRM SIG advised that this would be the preferred basis
for the classification.
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Table 2.3 provides guidance as to which keywords have dictated the research classification in
one or other of the 21 focus areas of the NDRS, and also alternate focus areas where the
research may be listed where there is no clear-cut ‘right answer’.

Table 2.3 Guidance on assignment of research results to focus areas of the NDRS

Topic or key word

Primary Focus Area

Other Focus Area

Governance 1.1
Legislation 1.1
Ethnic diversity 1.3
Maori/Polynesian 1.3
Land use planning 14
Scenarios 1.4
Planning 14
Education, courses, public 1.5
Geological hazards 2.1a
Weather hazards 21a 3.3
Building damage characteristics 2.1b 3.1
Risk 22
Communicating risk 2.3 15,24
Communication 23 24
Tool, database 2.4 2.2
Bridges, Flood protection, pipes 3.1
Networks 3.1
Infrastructure 3.1 2.2b
Climate, climate change 3.3
Sustainable (development) 3.4
Insurance/Risk Transfer 3.5
Funding resilience 4.1,43,44,45 3.5
Resilience depending on scale or focus could be 4.1, 4.3,
44,45
Tourism 4.2
Response 4.6
Response & Recovery 4.6 4.7
Recovery primarily 4.7
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2.2 LIKELY GAPS IN THE COMPENDIUM

While considered as generally representative, it is acknowledged that this compendium cannot
be viewed as an exhaustive record of natural hazards research in New Zealand. The following
have been identified as gaps, some of which may be worthy of further investigation:

o Consultants work for individual councils, unless it is listed in material supplied by CDEM
groups.

o Commercially sensitive, site specific studies for private companies and institutions, such
as projects undertaken for the major utility companies (power generation, gas network,
road and rail network) and large industrial complexes have not been included, but reports
on natural hazard assessment may be obtainable directly from the companies on request.

o Research undertaken for local government entities are included in the compendium, but
not at the site specific scale where individual properties can be identified.

. Studies on the health impacts of natural hazards, such as research undertaken for the
Health Research Council or for District Health Boards.

. Limited responses from universities means that gaps are likely in the representation of
research being undertaken by departments other than physical sciences and engineering.
Lists of the university bibliographic sources have been identified in Table 2.1.

. Many private sector companies undertake excellent risk management practices and
business continuity planning. This work is rarely public-facing or publically available as it
has commercially competitive aspects.

2.3 ANALYSIS OF THE RESEARCH COMPILED

The list of research (Appendix 3) as summarised in Figure 2.1 illustrates very uneven coverage
across the focus areas of the NDRS, with much more research related to hazard identification
than other focus areas. The current compilation is biased toward geological hazards as GNS
Science provided data but NIWA did not. We also note that research regarding hazards in
relation to the built environment is less than for geological and weather related hazards. This
may be correct but we note that there was only a partial contribution from the Engineering
school at University of Canterbury and no response from University of Auckland. Engineering
research funded by the Natural Hazards Research Platform since 2009 is captured through
that channel.

Aside from geological hazard studies and engineering, there are three other focus areas with
approximately 100 research reports: being future-ready, in which land use planning research
has been classified; research in risk and risk modelling; and infrastructure. Reports in the latter
two tend to be applied studies for specific projects or facilities, while research in land use
planning has emphasised the connections between land use and legislation, and land use and
resilience (or sustainability).

A small pocket of excellent research into business resilience is largely being undertaken using
case studies from the Canterbury Earthquake Sequence. This research has largely been
undertaken by a single group, and although well-respected there is limited number of research
groups investigating this topic.

It is also acknowledged that the whole topic area of ‘resilience’ on which the structure of the
NDRS is based is a fairly recent phenomenon, and that research undertaken in the past 10-15
years may not have developed a momentum in this new paradigm or have been readily
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classified into this topic area. In the old vernacular this may have been recognised as
‘readiness’ and classified here as ‘risk ready’ rather than ‘resilience’.

24 IDENTIFICATION OF RESEARCH GAPS

It is important to look beyond the simple counting opportunity that exists based on Figure 2.1.
As noted above, there are likely to be significant gaps in the compendium of research we have
assembled, particularly from the university and consultancy sectors. There are also likely to be
significant gaps in research related to ‘resilience’ as some aspects of this research is in part
funded through DHBs and the Health Research Council. Nevertheless, there is likely to be
significant opportunity to ‘New Zealandise’ excellent overseas research on resilience.

Three clear conclusions have been identified from compiling more than 2400 references:

1. There has been a lot of good research into geological hazards, weather-related hazards
and engineering, but much of the information is written for peers with similar technical
understanding. Much of the literature could not be understood or used by other
researchers, let alone decision-makers. There is an urgent need for the research to be
‘translated’ for a wider range of audiences.

2.  There are very few review papers that seek to synthesise and provide a time-stamped
‘state of the topic’. Some topics have national hazard models (e.g. earthquake and
tsunami) and periodic updates, but these are the exceptions; there are no national
overviews of riverine flood, wind, or coastal erosion. Rainfall hazard is very much
focussed on forecasting and early warning, so it is difficult to detect trends and whether
increasing losses are due to severity or increasing exposure to the hazard. With respect
to engineering research, there are even fewer examples of overviews for particular topic
areas. There are very few reports that address the current state of practice, with the
exception of reviews conducted on unreinforced masonry building and retrofit guidance,
performance of non-structural building components, and improved geotechnical
treatment of weak soils for residential foundations; all largely based on data from the
Canterbury Earthquake Sequence.

3.  The quantum of research undertaken on hazard is much greater than on risk or socio-
economic aspects of natural hazard management (even considering the likely biased
reporting). Modelling consequences of hazard events has, to date, usually been
restricted to direct losses or impacts on insured assets, but increasingly it is recognised
that the full impacts are much greater and there is a need to understand the wider indirect
impacts on people, businesses and productivity. Interdependencies between and among
businesses, communities and services are increasingly recognised as crucial ingredients
to understanding impacts. A better understanding of the full impacts of events is needed
to identify the cost-benefit of investments in disaster risk reduction (DRR).

The gaps or small quantum of research in so many of the NDRS focus areas signal the lack of
an evidence base to guide or drive New Zealand’s adhesion to the Sendai Framework
(http://www.preventionweb.net/files/43291 sendaiframeworkfordrren.pdf), particularly in focus
area 4. It is probable that the same deficiency may also apply to the other major international
agreements that New Zealand signed in 2015 that seek to protect the future from the negative
impacts of climate change (COP 21, Paris Climate Change Agreement
http://unfccc.int/paris _agreement/items/9485.php) and the UN’s Sustainable Development Goals
http://www.un.org/sustainabledevelopment/).
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These international agreements all focus on the future, whereas research in natural hazards
is often retrospective. Research needs to be solutions-oriented as well to guide future risk
management. The need for future focus applies across all of the Priorities of the NDRS:

o in risk governance and regulation,

. in hazard and risk assessment integrated with future weather and climate,

. in communication and understanding of future risk,

o in risk reduction where there is an urgent need to understand economic and social

impacts of future events and the cost-effective mitigation options of those losses that
could start to be undertaken now, and

. in resilience at all scales from the home to the nation.
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3.0 A NZ RESEARCH ROADMAP FOR MANAGEMENT OF NATURAL
HAZARDS AND THE ROLE OF REGIONAL COUNCILS

In the view of the authors, the five key elements of a well-informed and comprehensive natural
hazards research roadmap and agenda for New Zealand require that the research is:

o forward looking
o joined-up across funding mechanisms

o connected to a joined-up user community dedicated to a systems approach to natural
hazard risk management

o framed around social and economic prosperity, and sustainability (and the counter-
factuals of this)

o connected to decision-makers’ and regulators’ needs for evidence.

To achieve these goals there needs to be a shift from researcher-push to user-pull, or at least
a more effective ‘meeting half way across the bridge’. Stakeholders of research need to
understand the requirement for fundamental knowledge in all topic areas prior to the
development of good advice; this applies from the truly underpinning science such as plate
tectonics or why volcanoes occur where they do, all the way to social science, economics of
DRR and governance. Equally, scientists need to appreciate the need for synthesis,
translation, and ‘white papers’ (and to be funded as part of the research agenda) so that the
research knowledge is ‘useful, useable, and used’. These needs are articulated very well in
the existing Regional Council Research, Science and Technology Strategy and associated
workplan and the goals and plans for engagement between the local government and research
sectors are robust.

However, concurrently, there is an increasing fragmentation of the science funding system at
present with researchers spending more and more time writing proposals for contested
funding. In parallel, the user community is increasingly baffled by ‘who is doing what’, such
that many of the observations made by LGNZ in their 2014 paper either still apply or have
worsened (see Appendix 4). It is possible that the relatively newly formed National Science
Challenges, which were designed around major New Zealand issues and supposed to
emphasise solutions, will make a significant difference but they have also adopted significant
contestable processes such that it is difficult to guide the research system to particular user-
defined goals.

3.1 RECOMMENDATIONS FOR THE RHRM SIG

While we suggest there is a need for rationalisation of the research arrangements for natural
hazard risk management, there are some immediate steps that may improve the utility of the
existing knowledge and research currently underway.

A glance through the research compendium (Appendix 3) will identify a very large number of
individual projects about elements (either geographically or topic-wise) of what the RHRM SIG
members need but with the absence of a synthesis. Based on an agreed set of national topics,
the RHRM SIG could commission such reviews ensuring, through peer review, they were
appropriate (fit for purpose) as a basis for decision making.

A second activity would be to identify research in topics that have significant local importance
(but are written in such technical language that the user community cannot use the findings)
and commission ‘translation’ into more useable forms. This could constitute a ‘slow start’ on
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what is needed in an information portal advocated by the 2014 LGNZ paper and in the Regional
Council Research, Science and Technology Strategy and could set the stage for a systematic
translation exercise. New research commissioned by many of the funding entities are requiring
‘plain English’ summaries at least, but this could go further to require a commentary on how
the research findings could be used.

A third activity that may provide focus to delivery of natural hazards research for national benefit
may emerge from the requirements under the revisions to the Resource Management Act, passed
in May 2017. It is possible that hazard knowledge will at least be taken forward into risk models
that can inform improved land use planning, and perhaps highlight managed retreat as an
appropriate action if consequences of future events are deemed intolerable. In similar vein,
attention is turning to the long term ability of current infrastructure to fulfil expected service delivery
levels under the pressures of changing demographic, growth and decline in population in parts of
New Zealand, and future events. Modelling tools such as RiskScape
(https://www.mssanz.org.au/MODSIMO7/papers/26 s32/RegionalRiskSpace s32 Reese .pdf)
and MERIT (https://www.naturalhazards.org.nz/NHRP/Hazard-themes/Societal-Resilience/EoRI)
can, with increasing clarity, paint a picture of future damage and consequences and explore cost
and benefit of investment in DRR or other measures such as managed retreat, risk transfer, or
acceptance of the consequences because they are deemed to be ‘tolerable’.

On the wider topic of reform in the natural hazards research domain (as an example) seeking
to provide a more robust evidence base for natural hazards risk management in New Zealand,
the voice from the local government sector alongside other like-minded users will add weight
to, or initiate a call for, reform. Already the Crown Research Institutes (CRIs) are subject to an
annual ‘letter of expectation’ from their Minister. This is an example of an existing mechanism
that could reshape the delivery of science in the national interest, provided there is funding to
achieve the outputs. Currently there is an effective reduction in the ability of CRIs to deliver
more or different outputs, as there are no adjustments for inflation in available funding in core
areas of responsibility. The university sector is rather more difficult to direct as to research
topics and the mechanisms for reporting the research are at the discretion of the individual
researchers. A strong driver of research in the university sector is the criteria for Performance-
Based Research Funding (PBRF) which emphasises publication in high citation peer journals.
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4.0 CONCLUSIONS

In this project we have compiled a partial list of New Zealand natural hazards research reports
since 2000 that have been funded by an increasing plethora of mechanisms. The compendium
has more than 2400 entries. It is more complete for geological hazards than any other topic.
This partly results from data not being received from several research agencies, partly because
some applied research has been completed under confidentiality especially in the risk area,
and partly because research undertaken in National Science Challenges other than the
‘Resilience’ challenge, and in health research, which may all bear upon resilience, have not
been canvassed.

Analysis of the compendium identifies many pieces of individual research, but few examples
of synthesis and review with the user community in mind. In addition, much of the research
reporting is too technical for the user community to use. We observe that the research is often
reflective of past events and there are few examples of future-focussed research that the user
community needs.

In the past 5 years there has been a rapid increase in the number of funding mechanisms for
natural hazard research, all of which have a significant component of contest. This has served
to confuse the funders, the researchers and the user community with overlapping activities,
funded projects and too much time spent by the researchers writing proposals for modest
amounts of funding. The result has been disengagement with the user community despite calls
for closer engagement. The Local Government sector could be a powerful voice, with others
in the user community, for a review of the confusion.

Acknowledging the challenges to clarify ‘who funds and who researches what’, the RHRM SIG
could identify priority topics where a New Zealand review is needed and commission this work.
The RHRM SIG could also identify key topic areas where existing research results cannot be
utilised because of the highly technical nature of the reporting. This approach may size the
challenge of ‘translating’ existing knowledge into useable knowledge, and be the start of the
information portal highlighted in the 2014 LGNZ paper.

There are many research gaps or weaknesses that can be interpreted from the research
compendium. Some, such as research on resilience at different scales, may be populated as
this new research topic matures. Others, such as the need for using quantitative tools to look
into cost benefit analysis of actions to reduce the risk of future disasters or the application of
other risk management procedures, is crucial where major natural hazards events can threaten
social and economic prosperity.
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A1.0 APPENDIX 1: DRAFT NATIONAL INDICATORS OF
FRAMEWORK FOR DISASTER RISK REDUCTION

Priority 1 Understanding Disaster Risk

1.1 hazard identification — geological and weather-related
1.2 hazard identification in engineered structures™

1.3 risk assessment

14 social and economic impact

1.5 geospatial databases

1.6 real time access to data

1.7 risk understanding in user communities

1.8 traditional/indigenous knowledge
1.9 new technologies

1.10  ‘4R’s’ understanding in education and among the public

Priority 2 Strengthening Disaster Risk Governance
2.1 mainstreaming DRR in governance
2.2 national and local DRR strategies

2.3 technical, financial & administrative DRM capacity — national and local
24 compliance with regulation

25 periodic national assessment

2.6 effectiveness of regulation

2.7 national institutional frameworks

2.8 enabling local govt, civil society & private enterprise for DRM
29 political/parliamentary engagement

2.10 retreat or relocation policy with respect to risk
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Priority 3 Investing in DRR for Resilience

3.1

resourcing DRR at all levels of administration

3.2 mechanism for risk transfer/treatment of residual risk

3.3 disaster resilient public & private investments — structural, non-structural and functional
3.4 protection of cultural and heritage

3.5 disaster risk resilience in the workplace

3.6 mainstreaming risk-based landuse policy and implementation in urban & rural
3.7 retrofit and rehabilitation to improve resilience — structural and non-structural
3.8 resilience of national health system

3.9 social policy enhancements for DRM

3.10 DRR considerations in national financial and fiscal instruments

3.11  sustainable use and management of the environment with respect to DRR
3.12  business and supply chain resilience

3.13  protection of livelihoods in rural sector

3.14  DRM in tourism

Priority 4 Disaster Preparedness & effective Response and Build Back Better
4.1 periodic review of preparedness and contingency

4.2 people-centred multi-hazard forecasting & early warning

4.3 critical infrastructure resilience

4.4 public service/response agency resourcing for response and recovery

4.5 community or civil defence centres for response

4.6 workforce training in preparedness and response

4.7 use of volunteers in response and recovery

4.8 response planning and pre-event recovery planning

4.9 exercises and evacuation drills

410 trans-institutional cooperation

4.1 DRM in recovery and rehabilitation

4.12 integrated disaster database — structural and social (casualties, health etc)
413  psychosocial support in recovery

4.14  international cooperation in disaster relief and initial recovery

*1.2 is a subdivision of the original indicator 1.1 to distinguish between physical hazards and hazard in the built
environment
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APPENDIX 2: MAPPING DRAFT FOCUS AREAS OF THE NATIONAL DISASTER RISK STRATEGY TO DRAFT NATIONAL

Proposed National Disaster Resilience Strategy focus areas

Draft Sendai Reporting Framework Indicators (see Appendix A)

Priority 1 Build a culture of resilience

Focus area 1.1 Improve the governance of risk and resilience 2.1,22,2.4,25,2.6,2.8,2.9,3.9,4.10
Focus area 1.2 Integrate resilience principles into everyday processes 3.1, check 3.9,

Focus area 1.3 Embrace our diversity and build our cultural capital 1.8, 3.4,

Focus area 1.4 Being ‘future ready’ 3.2,3.3,4.1,

Focus area 1.5 Outreach and education 1.10

Priority 2 Improve our understanding of risk to enable better risk- informed decision-making

Focus area 2.1a* Geological and weather hazards - data collection for disaster Risk reduction and resilience 1.1

Focus area 2.1b* Characterising the built environment 1.2

Focus area 2.2

Improve our risk assessment capability

1.4, 1.8, 2.3 (DRM technical),

Focus area 2.3

Communicate risk for improved risk literacy

1.7, check 1.10, 4.2,

Focus area 2.4

Tools and resources to support decision-making

1.5, 1.6, 4.2 (context), 4.12

Priority 3 Reduce existing risk and minimise the creation of ‘new’ risk
Focus area 3.1 Infrastructure protection, upgrading, and resilience 3.7,4.3,
Focus area 3.2 Retreat and relocation 2.10,

Focus area 3.3

Integrate climate change adaptation with hazard risk management

3.11 (context),

Focus area 3.4

Resilient development

2.4 for land use, 3.6, 3.11 (context),

Focus area 3.5

Risk financing, transfer and insurance

2.3 for financial, 3.2, 3.10,

Priority 4

Strengthen resilience, both planned and adaptive

Focus area 4.1

Resilient homes

1.4 (context), 3.13 (context),

Focus area 4.2

Business and organisational resilience

]
]

1.4 (context), 3.5, 3.8 (context), 3.12, 3.13 (context), 3.14

Focus area 4.3

Community resilience

Focus area 4.4

City/district resilience

1.4 (context),

Focus area 4.5

The resilience role of government and national organisations

)
)
1.4 (context), 3.13 (context),
)
)

2.2 (context), 2.5,2.7,4.4

Focus area 4.6

Readiness for response

4.5,4.6,4.7,4.8,4.14

Focus area 4.7

Readiness for recovery

4.7,4.8,4.11

Focus area 2.1 has been subdivided so that physical hazard characterisation can be distinguished from built environment hazard/damage.
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Appendix_3.pdf
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Priority  Project Title Author Report Details Year
1.1 A comparative study of natural hazard policy in Taiwan, Mexico, New Saunders, W.S.A.; de Bruin, K.; Ruiz Rivera, N.;  GNS Science report 2015/05. 94 p. [March 2015
Zealand and Norway. Lower Hutt, N.Z.: GNS Science. Lee, H.C. 2015] [Link to electronic copy] [Published]
1.1 Analysis of natural hazard provisions in regional policy statements,  Saunders, W.S.A.; Beban, J.G.; Coomer, M.AA.  GNS Science report 2014/28. 72 p. [October 2014
territorial authority plans, and CDEM Group Plans. Lower Hutt, NZ: 2014] [Link to electronic copy] [Published]
GNS Science.
1.1 BAY OF PLENTY EARTHQUAKE RESTORATION COMMITTEE : A R Kyle 355.58-BAY OF PLENTY barnum LIB3596 2013
SUMMARY OF FORMATION AND OPERATION.
1.1 Canterbury Earthquake Recovery: Organizational Networks, Resourc- Stevenson, J.R., Chang-Richards, Y., Conradson, Earthquake Spectra, 30(1): 555-575. 2014
ing, and Economic Implications. D., Wilkinson, S., Vargo, J., Seville, E., Brunsdon,
D,
1.1 Canterbury Earthquake Sequence and Implications for Seismic T HWebb et al, GNS Science 2011
Design Levels
1.1 Councils’ Ability to Limit Development in Natural Hazard Areas Simpson Grierson 2010
1.1 Environment BOP Natural Hazards Strategy- Draft for review Environment BOP
1.1 ENVIRONMENTAL MANAGEMENT AND GOVERNANCE : INTERGOV- P MAY et al 352/353:574.2 barnum LIB3930 2002
ERNMENTAL APPROACHES TO HAZARDS AND SUSTAINABILITY
1.1 Error Prone Bureaucracy: Earthquake strengthening policy formula-  Tailrisk economics
tion in New Zealand 2003-13: A study in failure
11 Evaluating the Efficiency and Effectiveness of Gisborne District K Smith and M Dever
Councils Resource Management Plans- draft
1.1 Floodplain Management Planning T Berghan barnum ART5653 2000
1.1 Floodplain management planning guidelines: Current thinking and ~ Opus International Consultants 556.56: 711.4 barnum LIB14442 2001
practice in New Zealand
1.1 Framework for the development of the Bay of Plenty Ten Year Natural K C Wright and J G Beban, GNS Science
Hazards Research Plan
11 Improving environmental management legislation to facilitate post-di- Rotimi J.0.B., Wilkinson S. International Journal of Disaster Resilience in -~ 2014
saster reconstruction, the Built Environment, 5(1): 23-37.
1.1 Improving regulatory frameworks for earthquake risk mitigation McMillan, H., M. Clark, R. Woods, M. Duncan,  Status and Perspectives of Hydrology in Small 2010
MS. Srinivasan, A. Western, D. Goodrich Basins (Proceedings of the Workshop held at
Goslar-Hahnenklee, Germany, 30 March-2 April
2009). IAHS Publ. 336-08, 2010.
1.1 Improving regulatory frameworks for earthquake risk reduction. EGBELAKIN, T. K.; WILKINSON, S., POTANGAROA, Building Research and Information, 41, 6, 2013
R. INGHAM, J. M. (2013) 677-689.http://dx.doi.org/10.1080/09613218
.2013.819546
1.1 Joint Australian New Zealand International Standard: Risk manage- ~ Standards New Zealand, Standards Australia STD barnum LIB16726
ment- Principles and guidelines
1.1 resourcing DRR at all levels of administration Contributors include: Paton D.; Ronan K.R.; Encyclopedia of Crisis Management. 2013
Owen C.; Gregg C.E.; Mooney M.; Johal S.;
Johnston D. 2013
1.1 Keeping our dams safe- Proposed amendments to the Building (Dam Ministry of Business, Innovation and Employment 2013
Safety) Regulations 2008: Consultation document/August 2013
1.1 Learning from Christchurch: Technical Decisions and Societal Conse- Josh E. Taylor, Stephanie E. Chang, Kenneth J.  Resilient Organisations Research Report 2012
quences in Post-Earthquake Recovery. Preliminary Research Findings Elwood, Erica Seville, Dave Brunsdon 2012/08
11 Liability risks for councils re Coastal Hazard information Simpson Grierson
1.1 Machinations within the Hierarchy. Hewitt J, Wilkinson S, Potangaroa R (2014). International Journal of Disaster Resilience in - 2014
the Built Environment (in press)
1.1 Managing natural hazard risk in New Zealand: towards more resilient G Willis
communities: A think piece for local government and others with a
role in managing natural hazards
1.1 Managing the Flood Hazard: a civil defence emergency management Ministry for Emergency Management 551.311.2 barnum LIB13538
perspective: information for local government
1.1 Managing the Science/Policy Boundary after a Disaster: The SARAH BEAVEN, 2015 UoC PhD 2015
Research Response To The 2010-2011 Canterbury Earthquake
Sequence
1.1 Mobilizing Knowledge for Coastal Governance: Re-Framing the Bremer, S. & Glavovic, B.C., 2013. Coastal Management, 41(1): 39-56. 2013
Science-Policy Interface for Integrated Coastal Management,
1.1 National distance source tsunami contingency plan - draft
1.1 New Zealand Coastal Policy Statement 2010 New Zealand Government 551.435.36(210.5) barnum LIB21257 2010
1.1 New Zealand Dam Safety Guidelines The New Zealand Society on Large Dams 627.8 barnum LIB15626
1.1 New Zealand Standard: structural design actions part 5: earthquake Standards New Zealand STD barnum LIB13316
actions - New Zealand — commentary: Supplement to NZS 1170.5:
2004
1.1 NZCPS REVIEW : SUMMARY OF POSSIBLE ISSUES FOR FURTHER R Britton, BOPRC 551.435.36(210.5) barnum LIB17140

DISCUSSION






Priority  Project Title Author Report Details Year
1.1 Operative BOP Regional Coastal Environment Plan - Volume 1 BOPRC
1.1 Planning and policy for earthquake hazards in New Zealand J Becker and D Johnston, GNS Science GNS science report. 2000/28 2005
1.1 Planning for development of land on or close to active faults: A Ministry for the Environment and GNS (2003) 2003
guideline to assist resource management planners in New Zealand.
1.1 Post-Disaster Legislation for Building Back Better. Mannakkara, S. & Wilkinson, S. 2013. Construction Law Journal. (In Press) 2013
1.1 Proposed Regional Policy Statement Variation 2 (Natural Hazards) ~ BOPRC
Work Stream A: Risk Threshold Engagement
1.1 PROPOSED VARIATION NO 1/CHANGE NO 1 TO THE PROPOSED Western BoPDC 711.27-WESTERN BAY OF PLENTY barnum 2002
WESTERN BAY OF PLENTY DISTRICT PLAN : BACKGROUND REPORT 10115
1.1 Putting R(isk) in the RMA Saunders, W.S.A.; Beban, J.G. 2012 Planning quarterly, 187: 14-17 2012
11 Reduction of impacts through three key actions (TROIKA) E N Bernard 551.466 barnum 18086
1.1 REGIONAL POLICY STATEMENT WORKING PAPER : NATURAL Taranaki Regional Council 502.58-TARANAKI 17348
HAZARDS
1.1 Research engagement after disasters : research coordination before, Beavan, S.; Wilson, T.; Johnston, L.; Johnston,  Earthquake Spectra, 32(2): 713-735; doi: 2016
during and after the 2010-2011 Canterbury Earthquake Sequence, D.M.; Smith, R. 2016 10.1193/082714EQS134M [May 2016]
New Zealand.
1.1 Resilient New Zealand, National Civil Defence Emergency Manage-  Ministry of Civil Defensce & Emergency Man-
ment Strategy- 2003-2006 agement
1.1 Role of Boundary Organization after a Disaster: New Zealand’s Beaven, Sarah., Wilson, Thomas., Johnston, Natural Hazards Review 18(2): 5016003- 2017
Natural Hazards Research Platform and the 2010-2011 Canterbury Lucy., Johnston, David. and Smith, Richard. 2017 5016003. http://dx.doi.org/10.1061/(ASCE)
Earthquake Sequence. NH.1527-6996.0000202.
1.1 Rotorua Geothermal Compliance Report 2003 B 0’Shaughnessy, BOPRC 551.23-ROTORUA barnum LIB15414 2010
1.1 SECTION 32 ANALYSIS : BAY OF PLENTY DRAFT COASTAL HAZARD R Warrick 551.435.36-BAY OF PLENTY barnum LIB2060
POLICY : FINAL REPORT
1.1 Smartgrowth Strategy Update, Discussion paper: Implications of M Butler et el
tsunami risk for existing and future growth areas
1.1 Structural design actions- Part 0: General principles Standards New Zealand, Standards Australia ~ STD barnum LIB5092
1.1 Structural design actions, Part 1: Permanent, imposed and other Standards New Zealand, Standards Australia STD barnum LIB5520
actions
1.1 Structural design actions, Part 5: Earthquake actions- New Zealand ~ Standards New Zealand STD barnum LIB13317 2004
1.1 Structural design actions, Part 5: Earthquake actions- New Zea- Standards New Zealand STD barnum 13316 2004
land-Commentary
1.1 The 2010-2011 Canterbury Earthquake Sequence: Personal, Social, Douglas Paton & David Johnston (Eds.) 2015 IN International Journal of Disaster Risk 2015
Governance and Environmental Consequences, Reduction, Volume 14, Part 1, Pages 1-104
(December 2015)
1.1 The Resource Management Regime and Private Property Rights and R J Bollard 2011
Interests- Is there an Untoward Tension between the Two?
1.1 The Role of Distrust in Disaster Recovery. Journal of Natural Disas- ~ Hewitt J, Wilkinson S, Potangaroa R (2014). 2014
ters (in press)
1.1 Tsunami : reduction of impacts through three key actions (troika):  E Bernard, National Oceanic and Atmospheric ~ 551.466 barnum LIB18086 2001
NAOO 2001 proceedings, session 1, number 1-1 pages 247-262  Administration
1.1 Tsunami Risk Reduction for the United States: a framework for action A joint report of the subcommittee on disaster ~ 551.466 barnum LIB7603
reduction and the United States group on earth
observations, National Science and Technology
Council
1.2 A study of the role of rainwater tanks as an emergency water source Beban, J.G.; Stewart, C.; Johnston, D.M.; GNS Science report 2013/16. 17 p. [June 2013
for the Wellington region following a major earthquake on the Cousins, W.J. 2013 2013]
Wellington Fault.
1.2 Assessing displays for supporting strategic emergency management. Huggins, T.J.; Hill, S.R.; Peace, R.; Johnston, Disaster prevention and management, 24(5): 2015
D.M. 2015 635-650; doi: 10.1108/DPM-05-2015-0100
[November 2015]
1.2 Assessing emergency management training and exercises Sinclair, H., Doyle, E. E., Johnston, D. M., Paton, Disaster Prevention and Management 21: 2012
D. (2012). 507 - 521.
1.2 Bay of Plenty Lifelines Group Resilience Benchmark Report. Charlotte Brown, Erica Seville, John Vargo Resilient Organisations Research Report 2014
2014/06
1.2 Citizen Science in Disaster Risk Management Workshop : summary  Orchiston, C.; Hudson-Doyle, E.; Johnston, D.M.; GNS Science miscellaneous series 90. iii, 35 p. 2016
report. Becker, J.S.; Crowley, K.; Beatson, A.; Lambie,  [April 2016]
E.; Neely, D.P.; Pepperell, B. 2016
1.2 Clarifying why people take fewer damage mitigation actions than 0 June 2009 (EQC funded project 08/560) 2009
survival actions: How important is cost?
1.2 Data from analysis of natural hazard provisions in regional policy Saunders, W.S.A.; Ruske, M., GNS Science GNS Science report 2014/55 2014

statements, territorial authority plans, and CDEM group plans






Priority  Project Title

Author

Report Details Year

1.2 Disaster management: enabling resilience - The Application of Quality Potangaroa R, Santosa H, Wilkinson S (2014)  In Disaster Management: Enabling Resilience. 2014
of Life Metrics. Ed. A.J. Masys Pub Springer, 338 pages.
1.2 Earthquake preparedness in an ageing society - Learning from the ~ Judith A Davey, Jenny Neale, VUW February 2013 (EQC funded project 12/638) 2013
experience of the Canterbury earthquakes
1.2 Emergency Preparedness and Perceptions of Vulnerability among  Phibbs, S., Good, G., Severinsen, C., Woodbury, E Australasian Journal of Disaster and Trauma 2015
Disabled People Following the Christchurch Earthquakes: Applying & Williamson, K. (2015). Studies. Volume 19(1), pp. 37-46
lessons learnt to the Hyogo Framework for Action.
1.2 Emergency preparedness in New Zealand schools : a summary of  Tipler, K.S.; Tarrant, R.A.; Johnston, D.M.; K.F. GNS Science report 2015/48. 25 p. [November 2015
survey results. Tuffin 2015 2015]
1.2 Land-use planning for natural hazards in New Zealand : the setting, “Glavovic, B.C.; Saunders, W.S.A.; Becker, J.S.  Natural hazards, 54(3): 679-706; doi: 10.1007/2010
barriers, ‘burning issues’ and priority actions. 2010 $11069-009-9494-9
1.2 Multi-Capital Resilience Annotated Bibliography Joanne R. Stevenson, Alan Kwok, Henrieta Resilience to Nature’s Challenges Short-Term
Hamilton Skurak, Alistair Davies, Tracy Hatton,  Project Deliverable 4
Masoud Sajoudi, Mark Codling & Chris Bowie
1.2 Resilience Benchmarking & Monitoring Review Joanne R. Stevenson, John Vargo, Vivienne Ivory, National Science Challenges: Resilience to Na-
Chris Bowie & Suzanne Wilkinson ture’s Challenges Short-Term Project Working
Paper, Delivery 1
1.2 Natural hazard analysis: Reducing the Impact of Disasters J Pine 355.58
1.2 Natural Hazard Management Research Report Tonkin and Taylor
1.2 Natural Hazards Management — Research Report Tonkin and Taylor
1.2 Natural Hazards Mitigation A Jerolleman and J Kiefer 355.58 barnum eA28053 2007
1.2 New Zealand Case Study Johnson, L., Kenney, C. M., Johnston, D., Du In M. Pelling (Ed). Pathways for Transformation: 2014
Plessis, R. (2014) Disaster risk management to enhance devel-
opment goals, A. In M. Pelling (Ed). Pathways
for Transformation: Disaster risk manage-
ment to enhance development goals, report
commissioned to inform the Global Assessment
of Disaster Risk Management (GAR), UNISDR.
Available online.
1.2 New Zealand national tsunami signage recommendations for COEM  Tsunami Working Group. Signage Subcommittee; GNS Science report 2007/40 2007
groups Johnston, D.M.; Leonard, G.S.; Downes, G.L.,
GNS Science
1.2 Realising the potential of land-use planning to reduce natural hazard “Glavovic, B.C.; Becker, J.S.; Saunders, W.S.A.  Australasian Journal of Disaster and Trauma 2010
risks in New Zealand. 2010 Studies, 2010-1: 8 p. [Link to electronic copy]
[Published]”
1.2 Resilience Retreat: Current and future resilience issues Erica Seville, Tony Fenwick, Dave Brunsdon, Resilient Organisations Research Report
Dean Myburgh, Sonia Giovinazzi, John Vargo 2009/05.
1.2 Resilience Tested: A year and a half of 10,000 aftershocks Erica Seville, Chris Hawker, Jacqui Lyttle University of Canterbury, 2012. 2012
1.2 Resilience to Earthquake Disasters, Vargo, J., Seville, E., (2014). Encyclopedia of Earthquake Engineering, edited 2014
by Michael Beer, Edoardo Patelli, loannis Kou-
gioumtzoglou and Siu-Kui Au, Springer, 2014.
1.2 Resilience, Vulnerability, and Adaptive Capacity: Implications for Dalziell, E.P., McManus, S.T. (2004) Implications for System Performance. 1st 2004
System Performance International Forum for Engineering Decision
Making (IFED), Stoos, Switzerland: 5-8 Dec
2004.
1.2 The Coastal Innovation Imperative, Glavovic, B.C., 2013b. Sustainability, 5: 934-954. 2013
1.2 The Coastal Innovation Paradox, Glavovic, B.C., 2013a. Sustainability, 5: 912-933. 2013
1.2 The role of prior experience in informing and motivating earthquake “Becker, J.S.; Paton, D.; Johnston, D.M.; Ronan, International Journal of Disaster Risk Reduction,2017
preparedness. K.R.; McClure, J. 2017 22:179-193; doi: 10.1016/j.ijdrr.2017.03.006
[June 2017] [Link to electronic copy] “
1.2 Towards tsunami-safer schools in the Wellington region of New Johnston, D.M.; Tarrant, R.; Tipler, K.; Lambie, E.; Australian journal of emergency management, 2016
Zealand : evaluating drills and awareness programs. Crawford, M.; Johnson, V.; Becker, J.S.; Ronan,  31(3): 59-66 [July 2016]
K. 2016
1.2 Tsunami evacuation zone boundary mapping : Manawatu-Wanganui Heron, D.W.; Lukovic, B. 2015 GNS Science consultancy report 2015/173. 19 2015
coast update. p. [October 2015]
1.2 Tsunami evacuation zone boundary mapping : Marlborough District. Heron, D.W.; Lukovic, B.; Power, W.L.; Mueller, ~ GNS Science consultancy report 2015/73. 42 2015
C.; Wang, X.; McSaveney, M.J. 2015 p. + 1CD [June 2015]
1.2 Tsunami evacuation zone boundary mapping : Northland update. Lukovic, B.; Heron, D.W. 2016 GNS Science consultancy report 2016/101. iv, 2016
23 p. [October 2016]
1.2 What is ‘social resilience’? Perspectives of disaster researchers, Kwok, A.H.; Doyle, E.E.H.; Becker, J.S.; Johnston, International Journal of Disaster Risk Reduction,2016
emergency management practitioners, and policymakers in New D.M.; Paton, D.M. 2016 19:197-211; doi: 10.1016/.ijdrr.2016.08.013
Zealand. [October 2016]
1.2 Why do people take fewer damage mitigation actions than survival ~ McClure, J., Spittal, M., Fischer, R., Charleson,  Natural Hazards Review 16(2). 2014

actions? Other factors outweigh cost.

A. (2014).
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1.2 A review of people’s behavior in and around floodwater. “Becker, J.S.; Taylor, H.L.; Doody, B.J.; Wright, ~ Weather, Climate, and Society, 7(4): 321-332; 2015
K.C.; Gruntfest, E.; Webber, D. 2015 doi: 10.1175/WCAS-D-14-00030.1 [October
2015] [Link to electronic copy] [Published]”
1.2 Earthquakes and Urban Development: New Zealand Geotechnical M Foley, IPENZ 550.34 barnum LIB19412 2006
Society 2006 Synopsium, Nelson, Febraury 2006
1.3 A Maori love story: Community-led disaster management in response Kenney, C.M., Phibbs, S. (2014) International Journal of Disaster Risk Reduc- 2014
to the Otautahi (Christchurch) earthquakes as a framework for action tion.14(1): 46-55.
1.3 A sex disparity among earthquake victims. Ardagh, M.; Standring, S.; Deely, J.M.; Johnston, Disaster Medicine and Public Health 2015
D.M.; Robinson, V;; Gulliver, P.; Richardson, S.;  Preparedness, 10(1): 67-73; doi: 10.1017/
Dierckx, A.; Than, M. 2015 dmp.2015.81 [June 2019]

1.3 Building regularity for simplified modelling 0 June 2009 (EQC funded project 06/514) 2009
1.3 Community-led disaster risk management : a M?ori response to Kenney, C.M.; Phibbs, S.; Paton, D.; Reid, J.; Australasian Journal of Disaster and Trauma 2015
?tautahi (Christchurch) earthquakes. Johnston, D.M. 2015 Studies, 19(special issue): 9-20 [May 2015]

1.3 Culture and disaster risk reduction: Lessons and opportunities. Mercer, J., Gaillard, J.C., Crowley, K., Shannon,  Environment Hazards First article (2012) 1-22. 2012

R., Alexander, B., Day, S., Becker, K. (2012) http://dx.doi.org/10.1080/17477891.2011.
609876
1.3 Engaging the ‘Other’: M?ori, urban recovery and resilience planning  Kenney, C. (2015). In H. James and D. Paton (Eds.) The Conse- 2015
in Christchurch, New Zealand in the aftermath of the 2010-2011 quences of Disasters: Demographic, Planning
Earthquakes and Policy Implications. New York, NY: Springer
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the Taranaki region. p. [May 2012] [Client/Consultancy]
21a  An earthquake likelihood model based on proximity to mapped faults Rhoades, D.A.; Stirling, M.W. 2012 Bulletin of the Seismological Society 2012
and catalogued earthquakes. of America, 102(4): 1583-1599; doi:
10.1785/0120110326 [August 2012] [Link to
electronic copy] [Published]
21a  AnETAS model with varying productivity rates. Harte, D.S. 2014 Geophysical Journal International, 198(1): 2014
270-284; doi: 10.1093/gji/ggu129 [September
2014]
2.1a  An evaluation of onshore digital elevation models for modeling Griffin, J.; Latief, H.; Kongko, W.; Harig, S.; Frontiers in Earth Science, 3: article no. 32; doi: 2015
tsunami inundation zones. Horspool, N.A.; Hanung, R.; Rojali, A.; Maher, N.; 10.3389/feart.2015.00032 [June 2015]
Fuchs, A.; Hossen, J.; Upi, S.; Dewanto, S.E.;
Rakowsky, N.; Cummins, P. 2015
2.1a  Anexperimental study on geosynthetic reinforced soil walls under — Perry Jackson, supervised by Elisabeth Bowman July 2010 (EQC funded project 08/U575) 2010
seismic loading and Misko Cubrinovski, University of Canterbury
21a  Anintegrated approach to correlation of geology in geothermal S D Milicich et al, GNS Science 2013

systems : a case study from the Kawerau geothermal field, New
Zealand.
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21a  Anintegrated approach to determining volcanic risk in Auckland, Deligne, N.I.; Lindsay, J.M.; Smid, E. 2015 the multi-disciplinary DEVORA project. p. 233- 2015
New Zealand : 239; doi: 10.1017/CB09781316276273.007
IN: Loughlin, S.C.; Sparks, R.S.J.; Brown,
S.K.; Jenkins, S.F.; Vye-Brown, C. (eds) Global
volcanic hazards and risk. Cambridge, U.K.:
Cambridge University Press [July 2015] [Link to
electronic copy] [Published]
21a  Aninvestigation of geothermal soil gas emissions and indoor air Durand, M.; Scott, B.J., Institute of Geological  Institute of Geological & Nuclear Sciences 2003
pollution in selected Rotorua buildings and Nuclear Sciences Ltd science report 2003/28
2.1a  Analogue modelling of strike-slip surface ruptures: Implications for ~ PERI SASNETT, date ? UoC MSc
Greendale Fault mechanics and paleoseismology
2.1a  Analysis of late Holocene faulting within an active rift using lidar, Begg, J. G., & Mouslopoulou, V. (2010). Journal of Volcanology and Geothermal 2010
Taupo Rift, New Zealand. Research, 190(1), 152-167.
2.1a  Analysis of Lidar Elevation Data for Improved Identification and D B Gesch barnum ART5942 2009
Delineation of Lands Vulnerable to Sea Level Rise
2.1a  Analysis of phreatic events at Ruapehu volcano, New Zealand using a Carniel, R.; Jolly, A.D.; Barbui, L. 2013 Journal of Volcanology and Geothermal 2013
new SOM approach. Research, 254: 69-79; doi: 10.1016/j.jvolgeo-
res.2012.12.026 [March 2013]
2.1a  Analysis of phreatic events at Ruapehu volcano, New Zealand, using Roberto Carniel, Luca Barbui, Universita degli ~ December 2012 (EQC funded project 10/599) 2012
a new SOM approach Studi di Udine, Italy; Arthur D Jolly, GNS Science
2.1a  Ancient numerical daemons of conceptual hydrological modeling.  Kavetski, D., and M. P. Clark (2010), Water Resources Research 46(10) W10511 2010
Part 2: Impact of time-stepping schemes on model analysis and doi: 10.1029/2009WR008896.
prediction,
21a  Ancillary Tsunami Project Geoenvironmental Consultants 551.466-WESTERN BAY OF PLENTY barnum
LIB14856
21a  And the rain came ... (and again ... and again) G Dellow, NZ geomechanics news 70: 25-31. 2002
2.1a  Anthropogenic impact on geologic expression of earthquake JOSH BORELLA, 20177 UoC Phd 2017
phenomena
2.1a  Apanui catchment, Whakatane Stormwater Investigation Addendum M Townsend, OPUS
21a  Apanui catchment, Whakatane stormwater investigation addendum R Wannyn 2008
2.1a  Apanui stormwater catchment: info works hydraulic modeling C Clark, OPUS
summary
21a  Appraising the PSHA earthquake source models of Japan, New Pagani, M.; Hao, K.X.; Fujiwara, H.; Gerstenberg- Seismological Research Letters, 87(6): 1240- 2016
Zealand, and Taiwan. er, M.C.; Ma, K.-F. 2016 1253; doi: 10.1785/0220160101 [November
2016]
21a  Architecture and hazard intensity metrics for RiskScape volcano. Deligne, N.I.; Wilson, G. 2015 GNS Science report 2015/19. 23 p. [June 2015
Lower Hutt, N.Z.: GNS Science. 2015] [Link to electronic copy] [Published]
2.1a  Arival time estimates for local source tsunami for Wellington. Lower Wang, X.; Mueller, C.; Power, W.L.; Lukovic, B.  GNS Science report 2016/03. 58 p.; doi: 2017
Hutt, N.Z.: GNS Science. 2017 10.21420/G25C73 [January 2017] [Link to
electronic copy] [Published]
21a  Aspects of historical eruptive activity and volcanic unrest at Mt. Scott, B.J.; Potter, S.H. 2014 Journal of Volcanology and Geothermal 2014
Tongariro, New Zealand : 1846-2013. Research, 286: 263-276; doi: 10.1016/j.
jvolgeores.2014.04.003 [October 2014] [Link
to electronic copy] [Published]
21a  Assessing changes in the spatial variability of the snowpack fracture Hendrikx, J., Birkeland, K and Clark, M.P., 2009. Cold Regions Science and Technology, 56, 2009
propagation propensity over time. 152-160.
21a  Assessing Debris Flows Using LIDAR Differencing: 18 May 2005 J M Bull barnum ART1608
Matat? Event, New Zealand
21a  Assessing landslide-tsunami hazard in submarine canyons, using the Power, W.L.; Mountjoy, J.J.; Lane, E.M.; Popinet, Science of tsunami hazards: the international 2016
Cook Strait canyon system as an example. S.; Wang, X. 2016 journal of the Tsunami Society, 35(3): 145-166
[November 2016] [Link to electronic copy]
[Published]
21a  Assessing tsunami hazard along the New Zealand coast R A Walters, Geo-environmental consultants 2003
21a  Assessment of active fault and fold hazards in the Twizel area, Barrell, D.J.A. 2010 GNS Science consultancy report 2010/040; 2010
Mackenzie District, South Canterbury. Report / Environment Canterbury R10/25. 22 p.
+ 1 CD [Client/Consultancy]
21a  Assessment of active fault ground deformation hazards associated ~ Barrell, D.J.A.; Van Dissen, R.J. 2014 GNS Science consultancy report 2013/173; En-2014
with the Ashley Fault Zone, Loburn, North Canterbury. vironment Canterbury report R14/77.59 p. + 1
DVD [September 2014] [Client/Consultancy]
21a  Assessment of active fault hazard at proposed Yaxley and Pauling Langridge, R.M.; Barrell, D.J.A. 2015 GNS Science consultancy report 2015/33. 14 2015
irrigation pond sites, Springfield, Canterbury. p. [June 2015] [Client/Consultancy]
21a  Assessment of CPT-based methods for liquefaction evaluationina  Maurer, B.W., Green, R.A., Cubrinovski, M. and ~ Geotechnique 65(5): 328-336. 2015
liquefaction potential index framework. Bradley, B.A. (2015)
21a  Assessment of faulting, landslide and other erosion hazards along ~ Perrin, N.D. 2010 GNS Science consultancy report 2010/316. 23 2010

Taranaki pipeline alignments.

p. [February 2010] [Client/Consultancy]
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21a  Assessment of liquefaction hazards in the Dunedin City district. Barrell, D.J.A.; Glassey, P.J.; Cox, S.C.; Smith  GNS Science consultancy report 2014/68. 66 2014
Lyttle, B. 2014 p. + 1 DVD [May 2014] [Client/Consultancy]
21a  Assessment of material strain limits for defining different forms of October 2007 (EQC funded project 06/516) 2007
plastic regions in concrete structures - Adam Walker, University of
Canterbury
21a  Assessment of Regional Tsunami Warning Triggers for Auckland C Mueller, GNS Science
Council
21a  Assessment of rock fall risk at Mintaro Hut site on the Milford Track, Hancox, G.T.; Carey, J.M. 2013 GNS Science consultancy report 2012/315. 30 2013
and evaluation of potential new sites for Mintaro Hut in the upper p. [May 2013] [Client/Consultancy]
Clinton valley, Fiordland National Park.
21a  Assessment of seismic and landslide hazards along the Te Waka and Langridge, R.M.; Dellow, G.D.; Perrin, N.D. 2005 Institute of Geological & Nuclear Sciences client 2005
Maungaharuru Ranges, Hawke's Bay. report 2005/49. 19 p. [Client/Consultancy]
21a  Assessment of stability & natural hazard risk of the Whakatane spit T Healy
& inlet in relation to proposed marina development & environmental
impact assessment of the sediment & hydrological aspects of the
marina development
21a  Assessment of the Relative Predictive Capabilities of CPT-Based Green, R.A., Maurer, B.W., Cubrinovski, M. and  6th International Conference on Earthquake 2015
Liquefaction Evaluation Procedures: Lessons Learned from the 2010- Bradley, B.A. 2015 Geotechnical Engineering (61CEGE), 1-4 Nov
2011 Canterbury Earthquake Sequence. Christchurch, New Zealand: 2015.
2.1a  Assessment of the risk posed by the crater lake White island GNS Science 551.21-White Island
21a  Assessment of urban slope instability in Dunedin, New Zealand, N F Stevens, P Glassey, B Smith Lyttle, IGNS (December 2003) (EQC funded project 01/473) 2003
using orbital differential synthetic aperture radar interferometry
2.1a  Associations between volcanic eruptions from Okataina volcanic Villamor, P., Berryman, K. R., Nairn, I. A., Wilson, Geological Society of America Bulletin, 123(7- 2011
center and surface rupture of nearby active faults, Taupo rift, New K., Litchfield, N., & Ries, W. (2011). 8), 1383-1405.
Zealand: Insights into the nature of volcano-tectonic interactions.
21a  Asthenospheric control of melting processes in a monogenetic basal- McGee, L. E., Smith, I. E., Millet, M. A., Handley, Journal of Petrology, egt043. 2013
tic system: A case study of the Auckland Volcanic Field, New Zealand.H. K., & Lindsay, J. M. (2013).
2.1a  Attributing and reconciling source of landslide data within the Dune- Glassey, P.J.; Smith Lyttle, B. 2012 GNS Science consultancy report 2012/279. 13 2012
din City Council area. p. + appendices [November 2012]
21a  Auckland Civil Defence and Emergency Management- Hazards quick Auckland Council & Civil Defence and Emergency
reference guide Management
21a  Automated objective identification of seismic phases Ting Wang, University of Otago May 2016 (EQC funded project 14/673) 2016
21a  Automated statistical matching of multiple tephra records exemplified Green, R. M., Bebbington, M. S., Cronin, S. J., & Quaternary Research, 82(2), 405-419. 2014
using five long maar sequences younger than 75ka, Auckland, New Jones, G. (2014).
Zealand.
21a  Aviemore Power Station : summary of the displacement charac- Barrell, D.J.A.; Van Dissen, R.J.; Read, S.AAL.  Institute of Geological & Nuclear Sciences client 2002
terisation of geological faults underlying the Aviemore earth dam 2002 report 2002/40. 30 p. [Client/Consultancy]
foundations.
2.1a  Awatarariki Debris Detention Dam — Options study — DRAFT 02 Tonkin and Taylor
21a  Awatere fault zone passive seismic study, July 2001 - January 2002. “Eberhart-Phillips, D.; Bannister, S.C. 2002 Institute of Geological & Nuclear Sciences sci- 2002
Lower Hutt: Institute of Geological & Nuclear Sciences Limited. ence report 2002/20. 20 p. [Link to electronic
copy] [Published]”
21a  Awesome forces: the natural hazards that threaten NZ G Hicks and H Campbell
2.1a  Balancing the plate motion budget in the South Island, New Zealand Wallace, L.M.; Beavan, R.J.; McCaffrey, R.; Geophysical Journal International, 168(1): 332- 2007
using GPS, geological and seismological data. Berryman, K.R.; Denys, P. 2007 352; doi: 10.1111/}.1365-246X.2006.03183.x
[Link to electronic copy] [Published]”
21a Basal sliding and plastic deformation of a slow, reactivated landslide Massey, C.I.; Petley, D.N.; McSaveney, M.J.; Engineering Geology, 208: 11-38; doi: 2016
in New Zealand. Archibald, G.C. 2016 10.1016/j.enggeo.2016.04.016 [June 2016]
[Link to electronic copy] [Published]
2.1a  Base Isolation and Damage-Resistant Technologies for Improved A H Buchanan et al, Department of Civil and
Seismic Performance of Buildings Natural Resources Engineering, University of
Canterbury
21a  Bathymetric map of the Bay of Plenty and southern Havre Trough G Lamarche and P Barnes, NIWA
region, showing the main submarine physiographic features
2.1a  BAY OF PLENTY FLOODS 18TH JULY 2004 : VOLUME 1 REPORT H Freestone et al 551.311.2-BAY OF PLENTY barnum LIB17391
2.1a  BAY OF PLENTY FLOODS 18TH JULY 2004 : VOLUME 2 APPENDICES H Freestone et al 551.311.2-BAY OF PLENTY barnum LIB17393
21a  Bay of Plenty July 2004 flooding : tabulated results of a survey of S Saunders and M Coomer, GNS Science 2014
residents
21a  Bay of Plenty levelling: upgrade of benchmark heights in the Rangi- D Darby, GNS Science 2006
taiki Plains
21a  Bay of Plenty Regional Hazards Assessment 2014- draft BOP civil defence emergency management
group
2.1a  Bay of Plenty Storm Tide and Wave Hazard NIWA 2014
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21a  BAY OF PLENTY-VOLCANIC PLATEAU LAND RESOURCES BIBLIOG- P Blaschke 332.3:711.142-BAY OF PLENTY barnum 2013
RAPHY LIB6678
2.1a  Bayesian methods of earthquake focal mechanism estimation and ~ David Walsh, Richard Arnold, John Townend June 2008 (EQC funded project UNI/536) 2008
their application to New Zealand seismicity data (Victoria University)
2.1a  Borehole seismometer monitoring of changing properties on Mt Martha K Savage, Tim Stern, John Townend June 2012 (EQC Project 08/546) 2012
Ruapehu Volcano (VUW) Peter Malin (UofAk), Steve Sherburn (GNS)
with contributions from: Jessica Johnson, Adrian
Shelley (VUW)
2.1a  Bounds on the distribution of amplitudes in ground motion prediction May 2007 (EQC funded project 06/512) 2007
models - John Zhao, Jian Zhang, GNS Science; Jeff Fisher, Paul
Somerville, Risk Frontiers
2.1a  Bounds on the width of mantle lithosphere flow derived from surface Ellis, S.M.; Beavan, R.J.; Eberhart-Phillips, D.  Geophysical Journal International, 166(1): 403- 2006
geodetic measurements : application to the central Southern Alps, 2006 417 [Link to electronic copy] [Published]
New Zealand.
2.1a  Breakout lahar from New Zealand’s crater lake. Manwville, V., & Cronin, S. J. (2007). Eos, Transactions American Geophysical Union, 2007
88(43), 441-442.
2.1a  Broadband ground motion modelling of the largest M5.9+ after- Holden, C.; Kaiser, A.E.; Massey, C.l. 2014 GNS Science report 2014/13. 48 p. (Link GNS 2014
shocks of the Canterbury 2010-2011 earthquake sequence for Science Reports)
seismic slope response studies. Lower Hutt, NZ:
2.1a  Build Back Better Principles for Economic Recovery: The Victorian ~ Mannakkara, S. & Wilkinson, S. (2012) Journal of Business Continuity and Emergency 2012
Bushfires Case Study. Planning, 6(2), 164-173.
2.1a  Building a geochemically-constrained time-varying eruption hazard ~ Shane J Cronin, Michael B Turner, Mark S May 2009 (EQC funded project 08/TV565) 2009
forecasting model for Mt Taranaki Bebbington, Volcanic Risk Solutions, Massey
University
2.1a Building self-consistent, short-term earthquake probability (STEP) ~ Woessner, J.; Christophersen, A.; Zechar, J.D.;  Annals of Geophysics, 53(3): 141-154; doi: 2010
models : improved strategies and calibration procedures. Monelli, D. 2010 10.4401/ag-4812 [Link to electronic copy]
[Published]
2.1a  Calculating regional stresses for northern Canterbury : the effect of ~ Ellis, S.M.; Williams, C.A.; Ristau, J.; Reyners,  Journal of Geology and Geophysics, 59(1): 202-2016
the 2010 Darfield earthquake. New Zealand M.E.; Eberhart-Phillips, D.; Wallace, L.M. 2016 212; doi: 10.1080/00288306.2015.1123740
[March 2016] [Link to electronic copy]
[Published]
2.1a  Caldera Unrest Management Sourcebook S H Potter et al, GNS Science
21a  Caldera unrest management sourcebook. Potter, S.H.; Scott, B.J.; Jolly, G.E. 2012 GNS Science report 2012/12. 66 p. [July 2012]2012
21a  Caldera volcanism and rift structure in the Taupo Volcanic Zone, New Cole, J. W., & Spinks, K. D. (2009). Geological Society, London, Special Publica- 2009
Zealand. tions, 327(1), 9-29.
21a  Calibrating the Liquefaction Severity Number (LSN) for Varying Mis-  Maurer, B.W., Green, R.A., Cubrinovski, M. and  6th International Conference on Earthquake ~ 2015
prediction Economies: A Case Study in Christchurch, New Zealand.  Bradley, B.A. 2015 Geotechnical Engineering (6ICEGE), 1-4 Nov
Christchurch, New Zealand: 2015.
2.1a  Calibration of Wellington 3D Ground Shaking Model Martha K Savage, Shu Qin Ma , Rafael Benites, November 2004 (EQC funded project 01/462) 2004
Jiashun Yu, John Taber
2.1a  Can changes in seismic anisotropy be used to predict volcanic Martha K Savage, Alexander Gerst (October 2003) (EQC funded project 01/459) 2003
eruptions?
2.1a  Can volcanic ash poison water supplies? Stewart, C., Pizzolon, L., Wilson, T., Leonard, G., Integrated Environmental Assessment and 2009
Dewar, D., Johnston, D., & Cronin, S. (2009). Management, 5(4), 713-716.
21a  Canterbury earthquake probabilities. Gerstenberger, M.C.; Rhoades, D.A. 2014 GNS Science consultancy report 2014/71LR. 2 2014
p. [April 2014]
21a  Canterbury earthquakes 2010/11 Port Hills slope stability ; laboratory Carey, J.M.; Misra, S.; Bruce, Z.R.; Barker, PR.  GNS Science consultancy report 2014/53. 88 2014
testing factual report. 2014 p. [July 2014] [Client/Consultancy]
21a  Canterbury earthquakes 2010/11 Port Hills slope stability : stage 1 Massey, C.1.; Yetton, M.D.; Carey, J.; Lukovic, B.; GNS Science consultancy report 2012/317. 2013
report on the findings from investigations into areas of significant ~ Litchfield, N.J.; Ries, W.; McVerry, G.H. 2013 29 p. + appendices [August 2013] [Client/
ground damage (mass movements). Consultancy]
21a  Canterbury earthquakes 2010/11 Port Hills slope stability : Working  Massey, C.l.; Della-Pasqua, FN. 2013 GNS Science consultancy report 2013/252LR. 2013
Note 2013/04 on the interim findings from investigations into the 10 p. + 3 figs [November 2013] [Client/Con-
Richmond Hill mass movement. sultancy]
21a  Canterbury earthquakes 2010/11 Port Hills slope stability : Working  Massey, C.l.; Della-Pasqua, FN. 2013 GNS Science consultancy report 2013/300LR. 2013
Note 2013/05 on the interim findings from investigations into the 8 p. + 3 figs [November 2013] [Client/Con-
Clifton Terrace mass movement. sultancy]
21a  Canterbury earthquakes 2010/11 Port Hills slope stability : Working  Massey, C.l.; Della-Pasqua, FN. 2013 GNS Science consultancy report 2013/304LR. 2013
Note 2013/06 on the interim findings from investigations into the 10 p. + 3 figs [November 2013] [Client/Con-
Redcliffs mass movement. sultancy]
2.1a  Canterbury Earthquakes 2010/11 Port Hills Slope Stability: Stage ~ C I Massy et al, GNS Science 2011
1 report on the findings from investigation into areas of significant
ground damage (mass movements)
2.1a  Canterbury earthquakes 2010/2011 Port Hills slope stability : Townsend, D.B.; Rosser, B.J. 2012 GNS Science consultancy report 2012/15.21 2012

geomorphology mapping for rockfall risk assessment.

p. [September 2012] [Client/Consultancy]
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2.1a  Canterbury Fact Finding Project- Consideration of liquefaction and M St. Clair and D McMahon, Hill Young Cooper 2012
lateral spreading hazards in the zoning and development of: Part Ltd, Resource Management Group Ltd
A- The eastern suburbs of Christchurch from 1977 to 22 Feb 2011,
Part B- Brooklands, Kaiapoi and Kairaki/The Pines from 1977 to 4
Sept 2010
21a  Cape Wanbrow: A stack of Surtseyan-style volcanoes built over mil-  Moorhouse, B.L.; White, J.D.L.; Scott, J.M. 2015 Journal of Volcanology and Geothermal 2015
lions of years in the Waiareka—Deborah volcanic field, New Zealand. Research, 298: 27-46; doi: 10.1016/j.
jvolgeores.2015.03.019 [June 2015] [Link to
electronic copy] [Published]
2.1a Case History 2010 Earthquake in New Zealand. Cubrinovski, M., Orense, R. and Bowman, L. ISSMGE Bulletin 4(4): 15-25. http://www. 2010
2010 issmge.org/web/page.aspx?refid=729.
21a  Catalogue of historical eruptive activity and volcanic unrest at Mt. ~ Scott, B.J.; Potter, S.H. 2014 GNS Science report 2014/20. 70 p. [June 2014
Tongariro : 1846-2013. Lower Hutt, NZ: GNS Science. 2014] [Link to electronic copy] [Published]
2.1a  Catastrophic events in New Zealand coastal environments J Goff and C Chague-Goff, Dept of Conservation 551.435.36:502.58 barnum LIB13770
21a  The Climate and Weather of Taranaki Chappell P R, 2014 2nd edition’, NIWA Science and Technology 2014
Series, Number 64, 2014
21a Characterisation of ground conditions in the Christchurch Central Taylor, M.L., Cubrinovski, M. and Bradley, B.A.  Australian Geomechanics Journal 47(4): 43-58.2012
Business District. 2012
2.1a  Characterisation of undrained behaviour of Christchurch soils 0 August 2007 (EQC funded project 06/U532) 2007
(project completed in June but final report not
completed until August 2007 — included in
2006-07 annual report).
21a  Characterising the seismic potential of compressional inversion Richard H Sibson, Francesca C Ghisetti, January 2010(EQC funded project 08/547) 2010
structures, NW South Island University of Otago, TerraGeologica, University of
Canterbury
21a  Characteristics of some rockfalls triggered by the 2010/2011 Can-  C | Massey et al, GNS Science
terbury earthquake sequence, New Zealand
21a  Characteristics of three recent earthquake sequences in the Taupo A Hurst et al, Tectonophysics 452(1-4): 17-28
Volcanic Zone, New Zealand
2.1a  Characterization of Late Quaternary displacements on the Waitangi  Barrell, D.J.A.; Van Dissen, R.J.; Berryman, K.R.; Planning and engineering for performance 2005
Fault at Aviemore Dam, New Zealand. 8 p. IN: Brabhaharan, P. Read, S.A.L. 2005 in earthquakes : conference 2005 technical
papers. Wellington: New Zealand Society for
Earthquake Engineering [Published]
2.1a  Characterization of undrained behaviour of Christchurch soils - Phase Misko Cubrinovski, Sean Rees, Department of ~ June 2010 (EQC funded project 08/U574) 2010
2 Civil & Natural Resources Engineering, University
of Canterbury
21a  Characterizing the seismogenic zone of a major plate boundary “Wallace, L.M.; Reyners, M.E.; Cochran, U.A.;  Geochemistry Geophysics Geosystems, 10(10): 2009
subduction thrust : Hikurangi Margin, New Zealand. Bannister, S.C.; Barnes, PM.; Berryman, K.R.;  Q10006; doi: 10.1029/2009GC002610 [Link
Downes, G.L.; Eberhart-Phillips, D.; Fagereng,  to electronic copy] [Published]”
A.; Ellis, S.M.; Nicol, A.; McCaffrey, R.; Beavan,
R.J.; Henrys, S.A.; Sutherland, R.; Barker, D.H.N,;
Litchfield, N.J.; Townend, J.; Robinson, R.; Bell,
R.E.; Wilson, K.J.; Power, W.L. 2009
2.1a  Chemistry of the Rotorua Geothermal Field Part 1: Natural geother-  E K Mroczek et al, Institute of Geological and 620.9:551.23-ROTORUA barnum LIB2075 2002
mal features- update of chemical and isotpoic compositions and Nuclear Sciences Ltd
comparison with historical data
21a  Chemistry of the Rotorua Geothermal Field Part 3: Hydrology E K Mroczek et al, Institute of Geological and 620.9:551.23-ROTORUA barnum LIB5515 2003
Nuclear Sciences Ltd
2.1a  Christchurch earthquake an overview- fact sheet Institution of Professional Engineers of New
Zealand
21a  Cities and flooding: A guide to Integrated Urban Flood risk Manage- A K Jha et al, The World Bank, Global Facility for 551.311.2 barnum eA28615
ment for the 21st Century Disaster Reduction and Recovery
21a  Climate Hazards and Extremes — New Plymouth District: Landslide NIWA Client Report: WLG2007-005, January 2007
Hazard Assessment 2007, NIWA Project NPD06301
21a  Climate Hazards and Extremes — New Plymouth District: Tsunami NIWA Client Report: CHC2007-131, November 2007
Risk 2007, NIWA Project NPD06301
21a  Climate Hazards and Extremes - Taranaki Region: High Winds and NIWA Client Report: WLG2007-048, June 2007 2007
Tornadoes
21a  Climate Hazards and Extremes in Taranaki Region: Tornado Update NIWA Client Report: AKL2007-078, November 2007
2007
21a  Clyde Dam seismic hazard reassessment, phase 3 : seismic hazard ~ Stirling, M.W.; Litchfield, N.J.; Rhoades, D.A.;  GNS Science consultancy report 2012/168. 86 2012
analysis. McVerry, G.H.; Van Dissen, R.J. 2012 p. [June 2012] [Client/Consultancy]
21a (02 discharge from the bottom of volcanic Lake Rotomahana, New Mazot, A.; Schwandner, EM.; Christenson, B.W.; Geochemistry Geophysics Geosystems, 15(3): 2014
Zealand. de Ronde, C.E.J.; Inguaggiato, S.; Scott, B.J.;  577-588; doi: 10.1002/2013GC004945
Graham, D.J.; Britten, K.M.; Keeman, J.; Tan, ~ [March 2014] [Link to electronic copy]
K. 2014 [Published]
21a  Coastal & Storm hazards — Abstracts of Presentations NIWA
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21a  Coastal Erosion and Sedimentation of Pukehina Beach and Waihi H Easton, University of Waikato 551.35.054-PUKEHINA barnum LIB11045 2008
Estuary
21a  Coastal erosion hazard zone update - Tauranga open coast Tonkin and Taylor 2002
21a  Coastal Hazard Analysis Tonkin & Taylor Ltd 551.435.36-Whakat?ne barnum LIB18683
21a  Coastal Hazard Analysis Proposal Tonkin and Taylor
21a  Coastal Hazard Analysis- Volume 1, 2nd edition Tonkin & Taylor Ltd 551.435.36-Whakat?ne, barnum LIB20429 2001
21a  Coastal Hazard Assessment and Mitigation 12 and 20 Clem Elliot ~ J Dahm, Coastline Consultants 551.435.36-MATATA barnum LIB19299
Drive Matata
2.1a  Coastal hazard management strategy for Pataua and Matapouri Bay, J Gibb, Coastal management consultancy 551.435.36-WHANGAREI barnum LIB21623 2008
Whangarei District
2.1a Coastal hazard risk indicators Hill Young Cooper ltd 551.435.36-BAY OF PL barnum LIB8230
21a  Coastal hazard strategy, coastal erosion management manual Auckland Regional Council 551.35.054:551.435.36-AUCKLAND barnum 2003
LIB16887
2.1a  Coastal hazard zone review skinner reference Tonkin & Taylor Itd 551.35.054-TAURANGA barnum LIB13032 2000
21a  Coastal Hazards Project: Coastal Processes Influencing Beach H Saunders 551.35.054-0HOPE barnum LIB12045 2004
Erosion at West End, Ohope
21a  Coastal management in the Waikato region: a study of the views of ~ Stewart, C.; Becker, J.S.; Coomer, M.A.; Wilson, GNS Science report 2007/21. 121 p. [Linkto 2007
Coromandel beachgoers and residents on coastal erosion and its  T.; Davies, A.; Hume, T. 2007 electronic copy] [Published]”
management, January 2007. Lower Hutt: GNS Science.
21a  Coastal State of the Environment Report BOPRC 551.436.36-Bay of Plenty barnum eA29049 2014
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2.1a  Joint Report of the Expert Panel: Peer Review of Increased Liquefac- Cubrinovski, M., Boulanger, R., Bray, J. and Commissioned by EQC. 41pp. 2015
tion Vulnerability Assessment Methodology. O'Rourke, T. 2015
21a  Joint Tsunami Research Project: Stage 1 S Nichol, Geoenvironmental Consultants 551.466-BAY OF PLENTY barnum LIB15737
21a  Just add water: when should liquefaction be considered in land use W S A Saunders and K R Berryman, GNS Science 2003
planning
21a  Kapiti mitigation pilot programme evaluation report. Johnston, D.M.; Coomer, M.A.; Becker, J.S. 2010 GNS Science consultancy report 2010/09. 10 2010
p. + appendix [Client/Consultancy]”
21a  Kawerau Geothermal Field : induced seismicity and effects assess- ~ Sherburn, S. 2013 GNS Science consultancy report 2013/39. 15 2013
ment. p. [March 2013] [Client/Consultancy]
21a  Kawerau seismic network and seismicity : annual report 2012. Sherburn, S. 2013 GNS Science consultancy report 2013/37.7 p. 2013
[March 2013] [Client/Consultancy]
21a  Kawerau seismic network and seismicity : annual report 2013. Sherburn, S. 2014 GNS Science consultancy report 2014/39. 7 p. 2014
[March 2014] [Client/Consultancy]
21a  Kawerau seismic network and seismicity : annual report 2014. Sherburn, S. 2015 GNS Science consultancy report 2015/17. 7 p. 2015
[February 2015] [Client/Consultancy]
2.1a  Kawerau seismic network and seismicity : annual report 2014. Sherburn, S. 2015 GNS Science consultancy report 2015/17.7 p. 2015
[February 2015] [Client/Consultancy]
21a  Kinematics and paleoseismology of the Vernon Fault, Marlborough  Bartholomew, T.D.; Little, TA.; Clark, K.J.; Van  Tectonics, 33(7): 1201-1218; doi: 2014
Fault System, New Zealand : implications for contractional fault bend Dissen, R.J.; Barnes, PM. 2014 10.1002/2014TC003543 [July 2014] [Link to
deformation, earthquake triggering, and the record of Hikurangi electronic copy] [Published]
subduction earthquakes.
2.1a  Kinematics and paleoseismology of the Vernon Fault, Marlborough ~ Bartholomew, T.D., Little, T.A., Clark, K.J., Van  Tectonics, 33 (7), pp. 1201-1218. 2014
Fault System, new zealand: Implications for contractional fault bend  Dissen, R., Barnes, PM. (2014)
deformation, earthquake triggering, and the record of hikurangi
subduction earthquakes
2.1a  Kinking of the subducting slab by escalator normal faulting beneath  Henrys, S.A.; Reyners, M.E.; Pecher, I.A.; Bannis- Geology, 34(9): doi: 10.1130/G22594 [Link to 2006
the North Island of New Zealand. ter, S.C.; Nishimura, Y.; Maslen, G. 2006 electronic copy] [Published]”
21a Lahar hazard assessment using Titan2D for an alluvial fan with rapid- Procter, J. N., Cronin, S. J., Fuller, I. C., Sheridan, Geomorphology, 116(1), 162-174. 2010
ly changing geomorphology: Whangaehu River, Mt. Ruapehu. M., Neall, V. E., & Keys, H. (2010).
21a  Lahar-triggering mechanisms and hazard at Ruapehu volcano, New  Lecointre, J., Hodgson, K., Neall, V., & Cronin,  Natural Hazards, 31(1), 85-109. 2004
Zealand. S. (2004).
21a  Lahar-triggering mechanisms and hazard at Ruapehu volcano, New  Lecointre, J., Hodgson, K., Neall, V., & Cronin,  Natural Hazards, 31(1), 85-109. 2004
Zealand. S. (2004).
2.1a Lake sediments record high intensity shaking that provides insight ~ Howarth, J.D.; Fitzsimons, S.J.; Norris, R.J.; Earth and Planetary Science Letters, 403: 2014
into the location and rupture length of large earthquakes on the Jacobsen, G.E. 2014 340-351; doi: 10.1016/j.epsl.2014.07.008
Alpine Fault, New Zealand. [October 2014]
21a  Lake Tutira paleoseismic record confirms random, moderate to major Gomez, B.; Corral, A.; Orpin, A.R.; Page, M.J.;  Geology, 43(2): 103-106; doi: 10.1130/ 2015
and/or great Hawke's Bay (New Zealand) earthquakes. Pouderoux, H.; Upton, P. 2015 (636006.1 [February 2015] [Link to electronic
copy] [Published]
21a  Lake Tutira paleoseismic record confirms random, moderate to major Gomez, B.; Corral, A.; Orpin, A.R.; Page, M.J.;  Geology, 43(2): 103-106; doi: 10.1130/ 2015
and/or great Hawke's Bay (New Zealand) earthquakes. Pouderoux, H.; Upton, P. 2015 (G36006.1 [February 2015] [Link to electronic
copy] [Published]
21a  Landscape and sedimentary response to catastrophic debris ava- ~ Procter, J. N., Cronin, S. J., & Zernack, A. V. Sedimentary Geology, 220(3), 271-287. 2009
lanches, western Taranaki, New Zealand. (2009).
21a  Landslide and Debris Flow Hazard Management: Issues and options  C Batchelar, Boffa Miskell
prepared for Whakat?ne District Council
2.1a  Landslide hazards in the Horizons region. Dellow, G.D.; Dymond, J. 2008 GNS Science consultancy report 2008/175.1, 2008
27 p. [Client/Consultancy]
2.1a  Landslide model performance in a high resolution small-scale V De Sy et al, GNS Science
landscape.
2.1a  Landslides and debris flows caused by the 15-17 June 2013 rain ~ Page, M.J. 2013 GNS Science report 2013/44. 35 p. [August 2013
storm in the Marahau-Motueka area, and the fatal landslide at 2013] [Link to electronic copy] [Published]
Otuwhero Inlet. Lower Hutt: GNS Science.
21a  Landslides and ground damage associated with the M6.2 Eketahuna Rosser, B.J.; Townsend, D.B.; McSaveney, M.J.; GNS Science report 2014/51. 34 p. [December 2014
earthquake, 20 January 2014. Lower Hutt, N.Z.: GNS Science. Ries, W. 2014 2014] [Link to electronic copy] [Published]
21a  Landslides and ground damage during the Mw5.8 Matukituki Cox, S.C.; Barrell, D.J.A.; Dellow, G.D.; McColl, ~ GNS Science report 2015/17. 12 p. [June 2015
Earthquake, 4 May 2015, central Otago, New Zealand. Lower Hutt, ~ S.T.; Horspool, N.A. 2015 2015] [Link to electronic copy] [Published]
N.Z.: GNS Science.
21a  Landslides and liquefaction generated by the Cook Strait and Lake ~ Van Dissen, R.J.; McSaveney, M.J.; Townsend,  Bulletin of the New Zealand Society for Earth- 2013

Grassmere earthquakes : a reconnaissance report.

D.B.; Hancox, G.T.; Little, TA.; Ries, W.; Perrin,
N.D.; Archibald, G.C.; Dellow, G.D.; Massey, C.I.; 2013] [Link to electronic copy] [Published]
Misra, S. 2013

quake Engineering, 46(4): 196-200 [December
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21a  Landslides caused by the 22 February 2011 Christchurch earth- Dellow, G.; Yetton, M.; Massey, C.I.; Archibald,  Bulletin of the New Zealand Society for Earth- 2011
quake and management of landslide risk in the immediate aftermath. G.C.; Barrell, D.J.A.; Bell, D.; Bruce, Z.; Camp-  quake Engineering, 44(4): 227-238 [Link to

bell, A.; Davies, T.; De Pascale, G.; Easton, M.;  electronic copy] [Published]
Forsyth, P.J.; Gibbons, C.; Glassey, P.J.; Grant,
H.; Green, R.; Hancox, G.T.; Jongens, R.; Kings-
bury, P.; Kupec, J.; Macafarlane, D.; McDowell,
B.; McKelvey, B.; McCahon, M.; McPherson, I.;
Molloy, J.; Muirson, J.; O’Hallaran, M.; Perrin,
N.D.; Price, C.; Read, S.A.L.; Traylen, N.; Van,
Dissen, R.J.; Villeneuve, M.; Walsh, I. 2011
21a  Landslip and flooding hazards in Eastbourne borough: a guide for ~ J Lawrence et al, National Water and Soil 624.131.537-EASTBOUR barnum LIB2534
planning Conservation Organisation, Ministry of works and
development, Water and soil division
2.1a  Large apparent stresses from the Canterbury earthquakes of 2010  Fry, B.; Gerstenberger, M.C. 2011 Seismological Research Letters, 82(6): p, 833- 2011
and 2011. 838; doi: 10.1785/gssrl.82.6.833
21a  Last glacial aggradation and postglacial sediment production from  Marden, M.; Mazengarb, C.; Palmer, A.; Berry-  Geomorphology, 99(1-4): 404-419; doi: 2008
the non-glacial Waipaoa and Waimata catchments, Hikurangi Margin, man, K.R.; Rowan, D. 2008 10.1016/j.geomorph.2007.12.003 [Link to
New Zealand. electronic copy] [Published]”
2.1a Late Holocene landscape change history related to the Alpine Fault  Langridge, R.M.; Basili, R.; Basher, L.; Wells, Natural Hazards and Earth System Sci- 2012
determined from drowned forests in Lake Poerua, Westland, New — A.P. 2012 ences, 12(6): 2051-2064; doi: 10.5194/
Zealand. nhess-12-2051-2012 [June 2012] [Link to
electronic copy] [Published]
2.1a  Late Holocene liquefaction at sites of contemporary liquefaction Bastin, SH., Bassett, K., Quigley, MC., Maurer, B., Bulletin of the Seismological Society of 2016
during the 2010-2011 Canterbury earthquake sequence, New Green, RA., Bradley, B. and Jacobson, D. 2016 America 106(3): 881-903. http://dx.doi.
Zealand. 0rg/10.1785/0120150166.
2.1a  Late Holocene rupture behavior and earthquake chronology onthe  Khajavi, N.; Langridge, R.M.; Quigley, M.C.; Geological Society of America Bulletin, 2016
Hope fault, New Zealand. Smart, C.; Rezanejad, A.; Martin-Gonzalez, F. 128(11/12): 1736-1761; doi: 10.1130/
2016 B31199.1 [November 2016] [Link to electronic
copy] [Published]
21a  Late Holocene rupture history of the Alpine Fault in South Westland, Berryman, K.R.; Cooper, A.; Norris, R.; Villamor,  Bulletin of the Seismological Soci- 2012
New Zealand” P.; Sutherland, R.; Wright, T.; Schermer, E.; ety of America, 102(2): 620-638; doi:
Langridge, R.M.; Biasi, G. 2012 10.1785/0120110177
21a  Late Pleistocene surface rupture history of the Paeroa Fault, Taupo ~ Berryman, K.R.; Villamor, P.; Nairn, I.A.; Van New Zealand Journal of Geology and Geophys- 2008
Rift, New Zealand. Dissen, R.J.; Begg, J.G.; Lee, J.M. 2008 ics, 51(2): 135-158 [Link to electronic copy]
[Published]”
21a  Lateral spreading and its impacts in urban areas in the 2010-2011  Cubrinovski, M., Robinson, K., Taylor, M., Hughes, New Zealand Journal of Geology and Geophys- 2012
Christchurch earthquakes. M. Orense. and R. (2012). ics, 55(4): 255-269. http://dx.doi.org/10.1080/
00288306.2012.699895.
21a  Lateral spreading displacements from the 2010 Darfield and 2011  Robinson, K., Cubrinovski, M. and Bradley, B.A.  International Journal of Geotechnical Engi- 2013
Christchurch earthquakes. (2013) neering http://dx.doi.org/10.1179/193978791
3Y.0000000032
21a  Lateral spreading: Evidence and interpretation from the 2010-2011 Cubrinovski M, Robinson K (2016) Soil Dynamics and Earthquake Engineering, 2016
Christchurch earthquakes. Volume 91, 1 December 2016, Pages 187-
201. Available online
2.1a Lateral spreading: evidence and interpretation from the 2010-2011  Cubrinovski, M. and Robinson, K. 2015 6th International Conference on Earthquake 2015
Christchurch earthquakes. Christchurch, New Zealand: Geotechnical Engineering (6ICEGE), 1-4 Nov
2015.
21a  Lateral spreading: Evidence and interpretation from the 2010—2011 Cubrinovski, M. and Robinson, K. 2016 Soil Dynamics and Earthquake Engineer- 2016
Christchurch earthquakes. ing 91: 187-201. http://dx.doi.org/10.1016/j.
soildyn.2016.09.045.
21a  Lava-ice interaction on a large composite volcano : a case study from Conway, C.E.; Townsend, D.B.; Leonard, G.S.;  Bulletin of Volcanology, 77(3): article 21; doi: ~ 2015
Ruapehu, New Zealand. Wilson, C.J.N.; Calvert, A.T.; Gamble, J.A. 2015 10.1007/s00445-015-0906-2 [February
2015] [Link to electronic copy] [Published]
2.1a  Learning from EQ disasters, Beaven, S; Wilson, T; Johnston, L; Johnston, D;  Springer Encyclopedia of Earthquake Engineer- 2014
Smith R. (2014) ing (? Link).
21a Lidar reveals uniform Alpine fault offsets and bimodal plate boundary Langridge, R.M.; Howarth, J.D.; Cochran, U.A.;  Geology, 42(10): €351; doi: 10.1130/ 2014
rupture behavior, New Zealand : comment. Stirling, M.W.; Villamor, P.; Sutherland, R.; Berry- G35935C.1 [October 2014] [Link to electronic
man, K.R.; Townend, J.; Norris, R. 2014 copy] [Published]”
2.1a  Lidar reveals uniform Alpine fault offsets and bimodal plate boundary De Pascale, G. P., Quigley, M. C., & Davies, T. Geology, G35100-1. 2014
rupture behavior, New Zealand. R.2014
21a  LiDAR-based quantification of lava flow susceptibility in the City of  Kereszturi, G., Procter, J., Cronin, S. J., Németh, Remote Sensing of Environment, 125,198- 2012
Auckland (New Zealand). K., Bebbington, M., & Lindsay, J. (2012). 213.
21a  Life on the edge: NZ natural hazards & disasters D Bateman
2.1a  Linking distal volcaniclastic sedimentation and stratigraphy with the  Tost, M., & Cronin, S. J. (2015). Bulletin of Volcanology, 77(11), 94. 2015
development of Ruapehu volcano, New Zealand.
21a  Liquefaction and ground shaking amplification potential at a Depart- Dellow, G.D. 2010 GNS Science consultancy report 2010/158LR. 2010
ment of Corrections facility in Blenheim. 3 p. [Client/Consultancy]
21a  Liquefaction and paleo-liquefaction in Christchurch). SARAH BASTIN, 2016 UoC PhD 2016
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21a  Liquefaction Assessments in the Central Business District of Christ-  Bray, J.D., Markham, C. and Cubrinovski, M. 6th International Conference on Earthquake 2015

church, New Zealand. Christchurch, New Zealand: 2015 Geotechnical Engineering (61CEGE), 1-4 Nov
2015.
21a  Liquefaction Case Histories from the West Coast of the South Island, Kirsti Maria Carr (March 2004) (EQC funded project 01/478) 2004
New Zealand
2.1a Liquefaction Characteristics of Christchurch Silty Soils: Gainsborough Stringer, M., Beyzaei, C., Cubrinovski, M., Bray, ~ 6th International Conference on Earthquake 2015
Reserve. Christchurch, New Zealand: J., Riemer, M., Jacka, M. and Wentz, F.J. 2015  Geotechnical Engineering (6ICEGE), 1-4 Nov
2015.
21a  Liquefaction characteristics of pumice sands R P Orense and M J Pender, University of Auck- March 2012 (EQC project 10/589) 2012
land, A’ S O’Sullivan, Hiway Geotechnical Ltd
21a  Liquefaction evaluation using effective stress analysis NIKOS NTRITSOS, 2017? UoC PhD 2017
21a  Liquefaction features produced by the 2010-2011 Canterbury Villamor, P.; Aimond, P.; Tuttle, M.; Giona-Bucci, Bulletin of the Seismological Society 2016
earthquake sequence in southwest Christchurch, New Zealand and ~ M.; Langridge, R.M.; Clark, K.J.; Ries, W.F; of America, 106(4): 1747-1771; doi:
preliminary assessment of paleoliquefaction features. Baston, S.; Eger, A.; Vandergoes, M.J.; Quigley, 10.1785/0120150223 [August 2016] [Link to
M.C.; Barker, P.R.; Martin, F.; Howarth, J.D. 2016 electronic copy] [Published]
21a  Liquefaction hazard in the Taranaki region. Dellow, G.D.; Ries, W. 2013 GNS Science consultancy report 2013/57.34 2013

p. [April 2013] [Client/Consultancy]

2.1a  Liquefaction resistance of Christchurch CBD soils. Christchurch, New Taylor, M., Cubrinovski, M. and Bradley, B.A. 6th International Conference on Earthquake 2015
Zealand: 2015 Geotechnical Engineering (6ICEGE), 1-4 Nov
2015. In 6ICEGE Proceedings: 9pp. https://
secure.tcc.co.nz/ei/images/ICEGE15%20Pa-
pers/Taylor_665.00.pdf.

21a  Liquefaction Resistance of Silty Soils at the Riccarton Road Site, Beyzaei, C.Z., Bray, J.D., Cubrinovski, M., String- 6th International Conference on Earthquake 2015

Christchurch, New Zealand. Christchurch, New Zealand: er, M.E., Jacka, M. and Wentz, F.J. 2015 Geotechnical Engineering (6ICEGE), 1-4 Nov
2015.

21a  Liquefaction risk and tsunami risk for Wellington Central Fire Station, Dellow, G.D.; Leonard, G.S. 2012 GNS Science consultancy report 2012/145.5 2012
2 Oriental Parade, Wellington. p. [Client/Consultancy]

21a  Liquefaction vulnerability increase at North New Brighton due to Monk, CB., Van Ballegooy, S., Hughes, M. and  Bulletin of the New Zealand Society for Earth- 2016
subsidence, sea level rise and reduction in thickness of the non-lig-  Villeneuve, M. 2016 quake Engineering 49(4): 334-340.
uefying layer.

21a  Liquefaction-induced lateral spreading in the 2010-2011). KELLY ROBINSON 2016). UoC PhD 2016

21a  Living with Volcanoes—The Taranaki Story Bayley, S Tephra, 21(2) 18-23, 2004 2004

21a  Location of the Wairau Fault, Renwick, Marlborough for Delegat’s Dellow, G.D. 2004 Institute of Geological & Nuclear Sciences client 2004
Wine Estate Limited. report 2004/89. 16 p. [Client/Consultancy]

21a  Log-likelihood of earthquake models : evaluation of models and Harte, D.S. 2015 Geophysical Journal International, 201(2): 711- 2015
forecasts. 723; doi: 10.1093/gji/ggu442 [May 2015]

21a  Long wave resonance on the New Zealand coast R Walters, NIWA 551.466.6 barnum LIB14492

21a  Longevity of a small shield volcano revealed by crypto-tephra studies Shane, P., Gehrels, M., Zawalna-Geer, A., Au-  Journal of Volcanology and Geothermal 2013
(Rangitoto volcano, New Zealand): change in eruptive behavior of a  gustinus, P, Lindsay, J., & Chaillou, I. (2013).  Research, 257, 174-183.
basaltic field.

21a  Longevity of a small shield volcano revealed by crypto-tephra studies Shane, P., Gehrels, M., Zawalna-Geer, A., Au-  Journal of Volcanology and Geothermal 2013
(Rangitoto volcano, New Zealand): change in eruptive behavior of a  gustinus, P., Lindsay, J., & Chaillou, . (2013).  Research, 257, 174-183.
basaltic field.

21a Long-lived shield volcanism within a monogenetic basaltic field: The Linnell, T., Shane, P., Smith, I., Augustinus, P, Geological Society of America Bulletin, 128(7- 2016
conundrum of Rangitoto volcano, New Zealand. Cronin, S., Lindsay, J., & Maas, R. (2016). 8), 1160-1172.

21a  Long-term stream-flow forecasting based on ensemble streamflow ~ Singh, S. K. (2016) Water Resource Management, 30, 2295-2309, 2016
prediction technique: A case-study in New Zealand., DOI'10.1007/s11269-016-1289-7.

21a  Low seismic-wave speeds and enhanced fluid pressure beneath the Stern, T.; Kleffmann, S.; Okaya, D.; Scherwath, — Geology, 29(8): 679-682 [Published]” 2001
Southern Alps of New Zealand. M.; Bannister, S.C. 2001

21a  Macroseismic intensity assessment for the M6.2 2011 Christchurch  Stirling, M.W.; Gerstenberger, M.C.; Goded, T.;  GNS Science consultancy report 2015/26. [51] 2015
earthquake. Ries, W. 2015 p. [February 2015]

21a  Magma ascent during eruptions at Mt Ngauruhoe: Insights from June 2009 (EQC funded project 08/553) 2009
xenolith fluid inclusions — G Kilgour, F Della Pasqua, G Jolly, GNS
Science

21a  Magma generation at a large, hyperactive silicic volcano (Taupo, New Charlier, B. L. A., Wilson, C. J. N., Lowenstern, J. Journal of Petrology, 46(1), 3-32. 2005
Zealand) revealed by U-Th and U-Pb systematics in zircons. B., Blake, S., Van Calsteren, P. W., & Davidson,

J. P. (2005).

21a  Magma mingling in the? 50 ka Rotoiti eruption from Okataina Volca- Shane, P., Nairn, I. A., & Smith, V. C. (2005). Journal of Volcanology and Geothermal 2005

nic Centre: implications for geochemical diversity and chronology of Research, 139(3), 295-313.

large volume rhyolites.

21a  Major earthquakes occur regularly on an isolated plate boundary Berryman, K.R.; Cochran, U.A.; Clark, K.J.; Biasi, Science, 336: 1690-1693; doi: 10.1126/sci- 2012

fault. G.P.; Langridge, R.M.; Villamor, P. 2012 ence.1218959
21a  Mamaku Ignimbrite: a caldera-forming ignimbrite erupted from a Milner, D. M., Cole, J. W., & Wood, C. P. (2003).  Journal of Volcanology and Geothermal 2003
compositionally zoned magma chamber in Taupo Volcanic Zone, New Research, 122(3), 243-264.

Zealand.
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21a  Managed Retreat from Coastal Hazards Options for Implementation  C Turbott 551.435.36 barnum LIB17285
2.1a  Managing coastal hazards Whakat?ne district council 551.435.36-Whakat?ne barnum eA28707 2006
21a  Managing Flood risk- A process standard STD barnum LIB19844
21a  Managing lahars the New Zealand way : a case study from Mount  Becker, J.S.; Manville, V.R.; Leonard, G.S.; Natural hazards observer, 32(5): 4-6 [Linkto 2008
Ruapehu volcano. Saunders, W.S.A. 2008 electronic copy] [Published]”
21a  Managing landslip risk - Improving Practice T Day, B Riddolls (facilitated by CAENZ June 2007 (EQC operational project OPR5) 2007
21a Mantle accommodation of lithospheric shortening as seen by Fry, B.; Eberhart-Phillips, D.; Davey, F.J. 2014 Geophysical Journal International, 199(1): 2014
combined surface wave and teleseismic imaging in the South Island, 499-513.
New Zealand.
2.1a  Map 19: Location of types of potential sources of regional impact 2006
and local-impact tsunamis that could impact on the BOP and eastern
Coromendel coasts (Tsunami hazard for the Bay of Plenty and
eastern Coromandal Peninsula, June 2006)
21a  Map 20: Amplification for an incident wave from due east with 2006
a period of 90 minutes. Substantial resonance occurs around
Waihi-Tauranga-Papamoa, Mercury Bay, Whakatane-Opotiki areas
and Particularly Whangapoua area (Tsunami hazard for the Bay of
Plenty and eastern Coromandal Peninsula, June 2007)
2.1a Map 4: showing access roads used and coastal portion of Bay of 2007
Plenty rivers (Tsunami hazard for the Bay of Plenty and eastern
Coromandal Peninsula, June 2005)
21a  Map of fault lines and Holocene sediments between Matata, Opotiki 2005
and Galatea
21a  Map of North Island volcanoes
21a  Map of Pyroclastic Surge hazard Map in Thesis of Master of Science S Barnard, University of Canterbury
in Geology.
21a  Map of the 2010 Greendale Fault surface rupture, Canterbury, New Villamor, P.; Litchfield, N.J.; Barrell, D.J.A.; van  New Zealand Journal of Geology and 2012
Zealand : application to land use planning. Dissen, R.J.; Hornblow, S.; Quigley, M.; Levick, — Geophysics, 55(3): 223-230; doi:
S.; Ries, W.; Duffy, B.; Begg, J.G.; Townsend, ~ 10.1080/00288306.2012.680473 [September
D.B.; Stahl, T; Bilderback, E.; Noble, D.; Furlong, 2012] [Link to electronic copy] [Published]
K.; Grant, H. 2012
21a  Map of the 2010 Greendale Fault surface rupture, Canterbury, New Villamor, P.; Litchfield, N.J.; Barrell, D.J.A.; van  New Zealand journal of geology and geophys- 2012
Zealand: application to land use planning. Dissen, R.J.; Hornblow, S.; Quigley, M.; Levick, ics, 55(3): 223-230
S.; Ries, W.; Duffy, B.; Begg, J.G.; Townsend,
D.B.; Stahl, T; Bilderback, E.; Noble, D.; Furlong,
K.; Grant, H. 2012
21a  Map of the 2010 Greendale Fault surface rupture, Canterbury, New  Villamor, P., Litchfield, N., Barrell, D., Van Dissen, New Zealand Journal of Geology and Geophys- 2012
Zealand: Application to land use planning. R., Hornblow, S., Quigley, M., Levick, S., Ries, ics, Vol. 55, No. 3, p. 223-230
W., Duffy, B., Begg, J., Townsend, D., Stahl, T.,
Bilderback, E., Noble, D., Furlong, K. and Grant,
H. 2012
21a  Map of volcanic hazards and major earthquake features in the Bay of
Plenty (Map number ¢1949)
21a  Map: Areas Sensitive to Coastal Hazards —Waihau Bay (c2095)
21a  Map: High Risk Land — LRI based map (c2203)
21a  Map: Mt Tarawera eruption is an historical eruption event
21a  Map: Widespread distribution of the products from a Scenario 2
eruption; showing affected roads, railway and airports
21a  Mapping block-and-ash flow hazards based on Titan 2D simulations: Procter, J. N., Cronin, S. J., Platz, T., Patra, A.,  Natural hazards, 53(3), 483-501. 2010
a case study from Mt. Taranaki, NZ. Dalbey, K., Sheridan, M., & Neall, V. (2010).
21a  Mapping of active faults and fault avoidance zones for Wairoa District Clark, K.J.; Ries, W.F. 2016 GNS Science consultancy report 2016/133. 2016
. 2016 update. 35p. + 1 DVD [January 2017] [Client/Con-
sultancy]
21a  Mapping surface liquefaction caused by the September 2010 and ~ Townsend, D.B.; Lee, J.M.; Strong, D.T,; New Zealand Journal of Geology and 2016
February 2011 Canterbury earthquakes : a digital dataset. Jongens, R.; Smith Lyttle, B.; Ashraf, S.; Rosser, Geophysics, 59(4): 496-513; doi:
B.J.; Perrin, N.D.; Lyttle, K.; Cubrinovski, M.; 10.1080/00288306.2016.1182929 [Decem-
Taylor, M.L.; Hughes, M.W.; Wilson, T.; Almond,  ber 2016] [Link to electronic copy] [Published]”
P.; Jacka, M.; McCahon, I.; Christensen, S. 2016
21a  Maps (7 of) of off-shore fault lines in the Bay of Plenty marine area  NIWA
21a  Maps of active faults within the Environment BOP region
21a Maraetotara Stream Flood Risk Report | Pak, BOPRC 627.51-MARAETOTARA STREAM barnum 2003
LIB8017
21a  Matata debris flows — hydraulic modeling report Tonkin and Taylor 2005
2.1a  Matata Debris flows hazard and risk investigations Tonkin and Taylor 2005
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21a  Matata Debris flows mitigation Cost Benefit Analysis of options NZIER 2005
2.1a  MATATA DISASTER 18 MAY 2005 : ASSESSMENT OF CAUSES J SPOONER 551.311.2-MATATA barnum LIB18023
21a  Maximum-likelihood recurrence parameters and conditional proba-  “Biasi, G.P.; Langridge, R.M.; Berryman, K.R.;  Bulletin of the Seismological Soci- 2015
bility of a ground-rupturing earthquake on the southern Alpine Fault, Clark, K.J.; Cochran, U.A. 2015 ety of America, 105(1): 94-106; doi:
South Island, New Zealand. 10.1785/0120130259 [February 2015] [Link
to electronic copy] [Published]”
21a Maximum-likelihood recurrence parameters and conditional proba-  Biasi, G.P.; Langridge, R.M.; Berryman, K.R.; Bulletin of the Seismological Soci- 2015
bility of a ground-rupturing earthquake on the southern Alpine Fault, Clark, K.J.; Cochran, U.A. 2015 ety of America, 105(1): 94-106; doi:
South Island, New Zealand. 10.1785/0120130259 [February 2015] [Link
to electronic copy] [Published]
21a  May 2016 Mud Rift hydrothermal eruption : data and observations. ~ Scott, B.J.; McLeod, J.T.; Luketina, K.M.; Barber, GNS Science report 2016/59. 26 p.; doi: 2017
Lower Hutt, N.Z.: GNS Science. J.; Harvey, M.C.; Keam, R.F. 2017 10.21420/G2W88Z [February 2017] [Link to
electronic copy] [Published]
21a Mean High Water Spring level for the Bay of Plenty NIWA 551.466.713:556.54 barnum LIB17918 2006
21a  Meander loop migration and liquefaction susceptibility: liquefaction ~ KIERAN GRACE, 2015 UoC MSc 2015
along the Heathcote River during the 2010-11 Canterbury earth-
quake sequence
21a  Mechanisms of late quaternary coastal uplift along the Raukumara ~ Kate Wilson, Kelvin Berryman, Tim Little, Ursula  June 2007 (EQC funded project (UNI/501) 2007
Peninsula segment of the Hikurangi Margin, North Island, New Cochran, Nicola Litchfield
Zealand
21a  Median water table elevation in Christchurch and surrounding area  van Ballegooy, S.; Cox, S.C.; Agnihotri, R.; Reyn- GNS Science report 2013/01. 66 p. + 8 2013
after the 4 September 2010 Darfield Earthquake. Lower Hutt: GNS  olds, T.; Thurlow, C.; Rutter, H.K.; Scott, D.M.;  appendices [March 2013] [Link to electronic
Science. Begg, J.G.; McCahon, I. 2013 copy] [Published]
21a  Merging eruption datasets: building an integrated Holocene eruptive Turner M. B, Bebbington M S, Cronin S J, & Bulletin of volcanology, 71(8), 903-918. 2009 2009
record for Mt Taranaki, New Zealand Stewart R B
21a  Merging eruption datasets: building an integrated Holocene eruptive Turner, M. B., Bebbington, M. S., Cronin, S. J., & Bulletin of volcanology, 71(8), 903-918. 2009
record for Mt Taranaki, New Zealand. Stewart, R. B. (2009).
21a  Meteorology and Hydrology of the July 1998 Floods G Ellery, BOPRC 551.311.2-BAY OF PLENTY
21a  Methodology for delineation of coastal hazard zones and develop- T Healy and R Dean 627.222.2 barnum LIB14164
ment setback for open duned coasts
2.1a  Methodology for the development of a probability translation table for Doyle, E.E.H.; Potter, S.H. 2016 GNS Science report 2015/67. 18 p. [January 2016
GeoNet. Lower Hutt, N.Z. 2016] [Link to electronic copy] [Published]
21a  Microbial community dynamics in Inferno Crater Lake, a thermally ~ Ward, L.; Taylor, M.W.; Power, J.F; Scott, B.J.;  The ISME journal, Online first: doi: 10.1038/ 2017
fluctuating geothermal spring. McDonald, I.R.; Stott, M.B. 2017 ismej.2016.193 [January 2017] [Link to
electronic copy] [Published]
2.1a  Microearthquakes at the Rotokawa Geothermal Field, New Zealand S Bannister et al., GNS Science 2008
2.1a  Micropaleontological evidence of large earthquakes in the past 7200 Hayward, B. W., Grenfell, H. R., Sabaa, A. T., Quaternary Science Reviews, 25(11),1186- 2006
years in southern Hawke’s Bay, New Zealand. Carter, R., Cochran, U., Lipps, J. H., ... & Morley, 1207.
M. S. (2006).
2.1a  Microseismicity and P—wave tomography of the central Alpine Fault, Feenstra, J.; Thurber, C.; Townend, J.; Roecker, New Zealand Journal of Geology and 2016
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ber 2016] [Link to electronic copy] [Published]”
2.1a Microseismicity at Rotokawa geothermal field, New Zealand, 2008-  Sherburn, S.; Sewell, S.M.; Bourguignon, S.; . Geothermics, 54: 23-34; doi: 10.1016/j. 2015
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Winich, J.; Quinao, J.; Wallis, I.C. 2015 to electronic copy] [Published]”
21a  Microtremor analysis for Parliament Buildings, Wellington. Bruce, Z.; Bourguignon, S.; Perrin, N.D.; Barker, GNS Science consultancy report 2013/230. 15 2013
PR.2013 p. [October 2013] [Client/Consultancy]
21a  Microzoning for earthquake hazards for the Western Bay of Plenty P Brabhaharan et al, OPUS 502.58-WESTERN BOP barnum LIB4436
21a  Mitigating Wildfire Risk: A New Fire Weather System for New Zealand. Uddstrom, M.J., Carey-Smith T, Moore S, Miville In: Proceedings of the Australasian Fireand 2014
B, Lewthwaite E., Sturman J, Sansom J, Pearce  Emergency Service Authorities Council 2014
G, Bishop S. and Lockyer G. (2014) Conference, Wellington, 2-5 September 2014
17 pp.
21a  Mixture models for improved earthquake forecasting with Rhoades, D.A. 2013 Bulletin of the Seismological Society 2013
short-to-medium time horizons. of America, 103(4): 2203-2215; doi:
10.1785/0120120233 [August 2013] [Link to
electronic copy] [Published]
21a  Model parameter estimation bias induced by earthquake magnitude Harte, D.S. 2016 Geophysical Journal International, 204(2): 2016
cut-off. 1266-1287; doi: 10.1093/gji/ggv524 [Febru-
ary 2016]
21a  Modeling and estimating post-earthquake fire spread. Thomas, G.; Heron, D.W.; Cousins, W.J.; de Earthquake Spectra, 28 (2): 795-810; doi: 2012
Roiste, M. 2012 10.1193/1.4000009 [May 2012]
21a  Modeling earthquake moment magnitudes on imbricate reverse Stahl, T., Quigley, M.C., McGill, A., Bebbington, ~ Bulletin of the Seismological Society of Ameri- 2016

faults from paleoseismic data, Fox Peak and Forest Creek faults,

South Island, New Zealand,

M., 2016.
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2.1a  Modeling thickness variability in tephra deposition Emily Kawabata, Mark S Bebbington, Shane J  August 2013 (EQC funded project 09/U587) 2013
Cronin, Massey University; Ting Wang, University
of Otago
21a  Modelled landslide susceptibility for South Auckland greenfield areas Heron, D.W.; Lukovic, B.; Dellow, G.D. 2012 GNS Science consultancy report 2012/225. 22 2012
: Glenbrook, Karaka, Kingseat, Paerata, Pukekohe. p. [September 2012]
21a  Modelling earthquake-induced bedrock landslides with a seismic T R Davies, F Buech, May 2005 (EQC funded project UNI/505) 2005
wave tank - Initial phase
21a  Modelling fluid convection stability in continental faulted rifts with ~ McLellan, J. G., Oliver, N. H. S., Hobbs, B. E., &  Journal of Volcanology and Geothermal 2010
applications to the Taupo Volcanic Zone, New Zealand. Rowland, J. V. (2010). Research, 190(1), 109-122.
21a  Modelling of tsunami generated by underwater landslides - Langford P Sue, Roger | Nokes, 2006 2006
21a  Modelling realistic ruptures on the Wellington fault Rafael Benites, Russell Robinson, Terry Webb,  (November 2003) (EQC funded project 99/373) 2003
Peter McGinty, IGNS
21a  Modelling the effect of climate change and sea level rise on future ~ McMillan, H., M. Duncan, G. Smart, J. Sturman, Weather and Climate. 2012
flooding in urban environments in NZ. S. Poyck, S. Reese, A. Tait, E. Hreinsson, J. Walsh
(2012).
21a  Modelling the predicted break-out lahar from the Crater Lake of Mt~ Manville, V.R., GNS Science GNS Science report 2007/03 2007
Ruapehu, North Island, New Zealand
21a  Modelling visco-elastic source processes at Ngauruhoe Volcanoe,  AD Jolly, S Sherburn, P Jousset, P Smith, J July 2010 (EQC funded project 08/552) 2010
Central North Island, New Zealand Neuberg
21a  Modern and paleo-liquefaction features in eastern Christchurch and Bastin, S., Quigley, M., Bassett, K., 2013 Proc. 19th NZGS Geotechnical Symposium, 8 p.2013
strategies for locating pre-historic liquefaction,
21a  Modification to seismic hazard modelling for Christchurch. McVerry, G.H.; Gerstenberger, M.C. 2012 GNS Science consultancy report 2012/109LR. 2012
4 p. [April 2012]
2.1a  Monitoring and effects assessment of landslide-induced aggradation June 2005 (EQC funded project 03/499) 2005
in the Poerua Valley, Westland - T R Davies, University of Canterbury,
M J McSaveney, IGNS, C Doscher, Lincoln University
2.1a  Monitoring of phreatic eruptions using interferometry on retrieved ~ Mordret, A.; Jolly, A.D.; Duputel, Z.; Fournier, N.  Journal of Volcanology and Geothermal 2010
cross-correlation function from ambient seismic noise : results from 2010 Research, 191(1/2): 46-59; doi: 10.1016/.
Mt Ruapehu, New Zealand. jvolgeores.2010.01.010
21a More Flood Disasters in New Zealand. Smart, G.M., McKerchar A.l. (2010). J. Hydrology (NZ) 49 (2): 69-78 2010
2.1a  Morphology and slip rates of the Hurunui section of the Hope Fault, Langridge, R.M.; Berryman, K.R. 2005 New Zealand Journal of Geology and Geo- 2005
South Island, New Zealand. physics, 48(1): 43-57 [Link to electronic copy]
[Published]”
21a  Morphostructural and paleo-seismic analysis of fault interactions in -~ LUKE MAHON, 2015 UoC MSc 2015
the Oxford—Cust—Ashley fault system, Canterbury
21a  Multi-decadal coastal change in New Zealand: Evidence, mecha- KR Bryan et al
nisms and implications
21a  Multimode migration of scattered and converted waves for the Louie, J.N.; Chavez-Perez, S.; Henrys, S.A.; Tectonophysics, 355: 227-246 [Published]” 2002
structure of the Hikurangi slab interface, New Zealand. Bannister, S.C. 2002
21a Multiple rhyolite magmas and basalt injection in the 17.7 ka Rere- ~ Shane, P., Martin, S. B., Smith, V. C., Beggs, K. F., Journal of Volcanology and Geothermal 2007
whakaaitu eruption episode from Tarawera volcanic complex, New  Darragh, M. B., Cole, J. W., & Nairn, I. A. (2007). Research, 164(1), 1-26.
Zealand.
21a  Multiple-liquefaction behavior of sand in cyclic simple stacked-ring ~ Wahyudi, S., Koseki, J., Sato, T. and Chiaro, G.  International Journal of Geomechan- 2016
shear tests. 2016 ics 16(5) http://dx.doi.org/10.1061/(ASCE)
GM.1943-5622.0000596.
21a  Multiplicative Earthquake Likelihood Models Based on Fault and Rhoades et al In Press Bull Seismol Soc America (Available online)
Earthquake Data.
2.1a  Multiplicative earthquake likelihood models based on fault and Rhoades, D.A.; Christophersen, A.; Gerstenberg- Bulletin of the Seismological Society 2015
earthquake data. er, M.C. 2015 of America, 105(6): 2955-2968; doi:
10.1785/0120150080 [November 2015]
21a  Multiplicative Earthquake Likelihood Models Based on Fault and Rhoades, D.A.; Christophersen, A.; Gerstenberg- Geophysical Journal International, 208(3): 2017
Earthquake Data. er, M.C. 2017 1764-1774; doi: 10.1093/gji/ggw486 [March
2017] [Link to electronic copy] [Published]
21a  Multiplicative earthquake likelihood models incorporating strain rates. Rhoades DA, Christophersen A, Gerstenberger — Bull Seismol Soc America, Volume 105, Issue 6,2015
MC (2015) December 2015, Pages 2995-2998, Available
online.
2.1a  Multi-proxy records of regionally-sourced tsunamis, New Zealand ~ J Goff et al
21a  National Hazardscape Report Officials Committee for Domestic and External ~ 502.58 barnum LIB19113 2007

Security Coordination, Department of Prime
Minister and Cabinet
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2.1a  National seismic hazard model for New Zealand : 2010 update. Stirling, M.W.; McVerry, G.H.; Gerstenberger, Bulletin of the Seismological Society 2012
M.C.; Litchfield, N.J.; Van Dissen, R.J.; Berry-  of America, 102(4): 1514-1542; doi:
man, K.R.; Barnes, P.; Wallace, L.M.; Villamor, ~ 10.1785/0120110170 [August 2012] [Link to
P.; Langridge, R.M.; Lamarche, G.; Nodder, S.;  electronic copy] [Published]”
Reyners, M.E.; Bradley, B.; Rhoades, D.A.; Smith,
W.D.; Nicol, A.; Pettinga, J.; Clark, K.J.; Jacobs,
K. 2012
2.1a  National Tsunami Hazard Model GNS Science Consultancy Report 2013/59, 2013
2013
2.1a  Nationally significant databases and GNS science databases GNS Science
2.1a  Natural coastal hazards planning: The 2009 tsunami and lessons Poutasi, N., Daly, M., Kohlhase, J., Nelson, F (In In: Adapting to climate change: lessons from
learned for climate change adaptation in Samoa. Press). natural hazards planning. Glavovic, B and
Smith, G (Editors). Springer.
2.1a  Natural hazard assessment for the township of Franz Josef, Westland Langridge, R.M.; Howarth, J.D.; Buxton, R.; Ries, GNS Science consultancy report 2016/33. v, 612016
District. W.F. 2016 p. [July 2016]
2.1a  Natural Hazards 2006 NIWA and GNS Science 502.58 barnum LIB18313
2.1a  Natural Hazards 2007 NIWA and GNS Science 502.58 barnum LIB20225 2006
2.1a  Natural Hazards 2008 NIWA and GNS Science 502.58 barnum LIB20227 2007
2.1a  Natural Hazards 2009 NIWA and GNS Science 502.58 barnum LIB20838 2008
2.1a  Natural Hazards 2010 NIWA and GNS Science 502.58 barnum LIB15550 2010
21a  Natural Hazards 2011 NIWA and GNS Science 502.58 barnum eA27842 2010
21a  Natural Hazards 2012 NIWA and GNS Science 502.58 barnum eA28743 2011
2.1a  Natural Hazards 2013 Pinal, C.; Brackley, H.L.; Berryman, K.R. (eds), ~ GNS Science miscellaneous series 68 2012
GNS Science
2.1a  Near-source strong ground motions observed in the 22 February Bradley, B.A. and Cubrinovski, M. 2011 Seismological Research Letters 82(6): 853- 2011
2011 Christchurch earthquake. 865. http://dx.doi.org/10.1785/gssr1.82.6.853.
2.1a  Near-source strong ground motions observed in the 22 February Bradley, B.A. and Cubrinovski, M. 2011 Bulletin of the New Zealand Society of Earth- 2011
2011 Christchurch earthquake. quake Engineering 44(4): 181-194.
2.1a  Neotectonics and Geohazards of the Alpine Fault, New Zealand GREGORY DE PASCALE, date? UoC PhD
2.1a  NERMN beach profile monitoring 2011 S Iremonger, BOPRC 551.435.36-BAY OF PLENTY barnum 2011
LIB21443
2.1a  NERMN river and stream channel monitoring programme 1990- | Pak, BOPRC 504.064.36(282.293.1) barnum LIB21417 2011
2010
2.1a  NERMN river and stream channel monitoring programme- 2002/03, | Pak, BOPRC 504.064.36(282.293.1) barnum LIB17725 2010
2003/04, 2005/05 and 2005/06
21a  New c. 270 kyr strike-slip and uplift rates for the southern Alpine Barth, N.C.; Kulhanek, D.K.; Beu, A.G.; Mur- Journal of Structural Geology, 64: 39-52; doi: 2014
Fault and implications for the New Zealand plate boundary. ray-Wallace, C.V.; Hayward, B.W.; Mildenhall, ~ 10.1016/j.jsg.2013.08.009 [July 2014] [Link
D.C.; Lee,D.E. 2014 to electronic copy] [Published]
21a  New empirical predictive equations for the Fourier amplitude spec-  Stafford, P., Berrill, J.B. and Pettinga, J.R. 2009  Journal of Seismology 13(1): 31-52. http:// 2009
trum of acceleration and Arias intensity in New Zealand. dx.doi.org/10.1007/s10950-008-9114-2
21a New on-fault evidence for a great earthquake in A.D. 1717, central  De Pascale, G.P.; Langridge, R.M. 2012 Geology, 40(9): 791-794; doi: 10.1130/ 2012
Alpine Fault, New Zealand. (633363.1
2.1a New on-fault evidence for a great earthquake in A.D. 1717, central  De Pascale, G.P.; Langridge, R.M. 2012 Geology, 40(9): 791-794; doi: 10.1130/ 2012
Alpine Fault, New Zealand. (G33363.1 [September 2012] [Link to electronic
copy] [Published]
21a  New Zealand Gauges: the 2011 off the Pacific Coast of Tohoku R.G. Bell, NIWA 551.466.2 barnum LIB21368 2000
Earthquake (11 March 2011)
21a  New Zealand GPS velocity field : 1995-2013. Beavan, R.J.; Wallace, L.M.; Palmer, N.G.; Denys, New Zealand Journal of Geolo- 2016
P.; Ellis, S.M.; Fournier, N.; Hreinsdottir, S.; gy and Geophysics, 59(1): 5-14; doi:
Pearson, C.; Denham, M. 2016 10.1080/00288306.2015.1112817 [March
2016]
21a  New Zealand GPS velocity field : 1995-2013. Beavan, R.J.; Wallace, L.M.; Palmer, N.G.; Denys, New Zealand Journal of Geolo- 2016
P.; Ellis, S.M.; Fournier, N.; Hreinsdottir, S.; gy and Geophysics, 59(1): 5-14; doi:
Pearson, C.; Denham, M. 2016 10.1080/00288306.2015.1112817 [March
2016] [Link to electronic copy] [Published]
21a  New Zealand’s Next Top Model: incorporating tsunami inundation ~ Saunders, W.S.A.; Prasetya, G.; Leonard, G.S.  Proceedings of the Indian Ocean Tsunami 2010
modelling into land use planning. p. 99-102 IN: 2010 Modelling Symposium, 12-15 October 2010.
[October 2010] [Link to electronic copy]
[Published]
21a  Newly observed, deep slow slip events at the central Hikurangi Wallace, L.M.; Eberhart-Phillips, D. 2013 Geophysical Research Letters, 40(20): 5393- 2013
margin, New Zealand : implications for downdip variability of slow slip 5398; doi: :10.1002/2013GL057682 [October
and tremor, and relationship to seismic structure. 2013] [Link to electronic copy] [Published]
2.1a  Ngatamariki seismic network and seismicity : annual report 2012.  Sherburn, S.; Bourguignon, S. 2013 GNS Science consultancy report 2013/64. 7 p. 2013

[April 2013] [Client/Consultancy]
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2.1a  Ngatamariki seismic network and seismicity : annual report 2013.  Sherburn, S.; Bourguignon, S. 2014 GNS Science consultancy report 2014/65. 9 p. 2014
[April 2014] [Client/Consultancy]
2.1a  Ngatamariki seismic network and seismicity : annual report 2014.  Sherburn, S.; Bourguignon, S. 2015 GNS Science consultancy report 2015/25.15 2015
p. [March 2015] [Client/Consultancy]
2.1a  Ngatamariki seismic network and seismicity : annual report 2015, Sherburn, S.; Rawlinson, Z.J.; Bourguignon, S.;  GNS Science consultancy report 2016/19. 11 2016
Bannister, S.C. 2016 p. [March 2016] [Client/Consultancy]
2.1a NIWA - marine geology workshop. Active seabed processes: NIWA
implications for earthquake and tsunami hazard assessment: 25th
September 2001
21a  NIWA, Numerical Simulations of Volcanic Ash Dispersal from the Richard Turner (NIWA) and Tony Hurst (GNS) 2001
Ruapehu Eruptions of 1995 and 1996
21a  Non-explosive, dome-forming eruptions at Mt. Taranaki, New Platz, T., Cronin, S. J., Procter, J. N., Neall, V. E.,  Geomorphology, 136(1), 15-30. 2012
Zealand. & Foley, S. F. (2012).
2.1a  Nonlinear site models derived from 1D analysis for ground-motion ~ Zhao, J.G.; Hu, J.; Jiang, F.; Zhou, J.; Zhang, Y.; Bulletin of the Seismological Society 2015
prediction equations using site class as the site parameter. An, X.; Lu, M.; Rhoades, D.A. 2015 of America, 105(4): 2010-2022; doi:
10.1785/0120150019 [August 2015] [Link to
electronic copy] [Published]
2.1a  Non-volcanic tremor associated with the March 2010 Gisborne slow Kim, M.J.; Schwartz, S.Y.; Bannister, S.C. 2011 Geophysical Research Letters, 38: L14301; doi: 2011
slip event at the Hikurangi subduction margin, New Zealand. 10.1029/2011GL048400 [Link to electronic
copy] [Published]”
2.1a  Normal fault interactions, paleoearthquakes and growth in an active Nicol, A.; Walsh, J.J.; Villamor, P.; Seebeck, H.;  Journal of Structural Geology, 32(8): 1101- 2010
rift. Berryman, K.R. 2010 1113; doi: 10.1016/j.js9.2010.06.018 [Link to
electronic copy] [Published]”
2.1a  Northern Ohariu Fault: Earthquake hazard assessment of a newly  Alan Palmer, Soil & Earth Sciences Group, (April 2002) (EQC funded project 97/263) 2002
discovered active strike-slip fault in Horowhenua Institute of Natural Resources, Massey University;
Russ Van Dissen, IGNS
2.1a  Numerical modeling of deformation and stress fields around a mag- Currenti, G.; Williams, C.A. 2014 Physics of the Earth and Planetary Interiors, 2014
ma chamber : constraints on failure conditions and rheology. 226:14-27; doi: 10.1016/j.pepi.2013.11.003
[January 2014] [Link to electronic copy]
[Published]
2.1a Numerical modeling of geothermal systems : the effect of overpres- KIM RAIT, 2016 UoC PhD 2016
sure and injection fluid temperature in inducing microearthquakes,
with application to a New Zealand geothermal field
21a  Numerical Modelling of the Micro-mechanical behaviour of cata- Currenti, G.; Williams, C.A. 2014 Physics of the Earth and Planetary Interiors, 2014
strophic long runout rock avalanches; 226: 14-27; doi: 10.1016/j.pepi.2013.11.003
2.1a  Numerical simulation of basaltic lava flows in the Auckland Volcanic ~ Kereszturi, G., Cappello, A., Ganci, G., Procter, J., Bulletin of volcanology, 76(11), 879. 2014
Field, New Zealand—implication for volcanic hazard assessment.  Németh, K., Del Negro, C., & Cronin, S. J. (2014).
2.1a  Numerical simulations of effects of soil moisture and modification by Yang, Y., M. Uddstrom, M. Revell, P. Andrews, H.  Monthly Weather Review 139(2): 4494-510. 2011
mountains over New Zealand in summer. Oliver, R. Turner & T. Carey-Smith, (2011)
2.1a  Numerical simulations of wave setup over barred beach profiles: Stephens, S., Coco, G., and Bryan, K.R., 2010,  Journal of Waterway, Port, Coastal, and Ocean 2010
implications for predictability, Engineering, http://dx.doi.org/10.1061/(ASCE)
WW.1943-5460.0000076.
21a  Object-based image analysis for mapping earthquake-induced Morgenroth, J., Hughes, MW. and Cubrinovski,  Natural Hazards 82(2): 763-775. http://dx.doi. 2016
liquefaction ejecta in Christchurch, New Zealand. M. 2016 0rg/10.1007/s11069-016-2217-0.
21a  Oblique back arc rifting of Taupo Volcanic zone, New Zealand. Acocella, V., Spinks, K., Cole, J., & Nicol, A. Tectonics, 22(4). 2003
(2003).
2.1a  Observations of alongshore variability of swash motions on an Guedes, R. M. C., Bryan, K. R., & Coco, G. Continental Shelf Research, 48: 61-74 2012
intermediate beach, (2012).
2.1a  Observations of nonlinear run-up patterns on plane and rhythmic Bryan, K.R. and Coco, G., 2010, Journal of Geophysical Research, 115, 2010
beach morphology, €09017, doi:10.1029/2009JC005721.
21a  Off-axis magmatism along a subaerial back-arc rift : observations ~ Hamling, I.J.; Hreinsdottir, S.; Bannister, S.C.;  Science Advances, 2(6): article 61600288 2016
from the Taupo Volcanic Zone, New Zealand. Palmer, N.G. 2016 [June 2016]
21a  Off-axis magmatism along a subaerial back-arc rift : observations ~ Hamling, I.J.; Hreinsdottir, S.; Bannister, S.C.;  Science Advances, 2(6): article 1600288 2016
from the Taupo Volcanic Zone, New Zealand. Palmer, N.G. 2016 [June 2016] [Link to electronic copy] [Pub-
lished]”
21a  ?hope Beach Landslide of 18 June 2011 D Beetham, GNS Science 2008
2.1a Ohope West End: Erosion Potential in Relation to Foreshore Road T Healy 551.435.36-0HOPE barnum LIB19295 2012
Construction
21a  Okataina Volcanic Centre, Taupo Volcanic Zone, New Zealand: A re-  Cole, J. W., Deering, C. D., Burt, R. M., Sewell, S., Earth-Science Reviews, 128, 1-17. 2014
view of volcanism and synchronous pluton development in an active, Shane, P. A. R., & Matthews, N. E. (2014).
dominantly silicic caldera system.
21a  Okatiana Volcanic Centre and vents
21a  Older adults’ narratives about a flood disaster: Resilience, coherence, Tuohy, R., Christine S. (2012). Journal of Aging Studies 26: 26—-34. 2012
and personal identity.
2.1a  Omanu Surf Lifesaving Club Redevelopment: Coastal Hazard ASR LTD 551.435.32-OMANU barnum LIB18339
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21a  OMOKOROA POINT : LAND STABILITY INVESTIGATION. Tonkin and Taylor Ltd 624.131.537-OMOKOROA barnum LIB2552 2003
2.1a  On factors controlling the depth of interseismic coupling on the Fagereng, A.; Ellis, S.M. 2009 Earth and Planetary Science Letters, 278(1/2): 2009
Hikurangi subduction interface, New Zealand. 120-130; doi: 10.1016/j.epsl.2008.11.033
[Link to electronic copy] [Published]
2.1a  Onoptimal stability test spacing for assessing snow avalanche Birkeland, K., Hendrikx, J., and Clark, M.P., 2010. Journal of Glaciology, 56(199), 795-804 2010
conditions.
21a  One-dimensional Bathymetry based on Velocity Measurements. Gessese, A., Smart, G., Heining, C. and Sellier,  Inverse Problems in Science and Engineering 2012
M. (2012) 21(4): 704-720.
2.1a  Operational earthquake forecasting can enhance earthquake T H Jordan et al, GNS Science 2014
preparedness
21a  Operational earthquake forecasting can enhance earthquake Jordan, T.H.; Marzocchi, W.; Michael, A.J.; Seismological Research Letters, 85(5): 955- 2014
preparedness. Gerstenberger, M.C. 2014 959; doi: 10.1785/0220140143 [September
2014]
21a Operational hydrological data assimilation with the recursive ensem- McMillan, H. K., Hreinsson, E. O, Clark, M. P,, Hydrology and Earth Systems Science, 17(1), 2013
ble Kalman filter. Singh, S. K., Zammit, C., and Uddstrom, M. J. ~ 21-38. doi:10.5194/hess-17-21-2013
(2013).
21a  Opotiki Coastline Hazard Survey P Blackwood, BOPRC 551.435.36-0POTIKI barnum LIB19514 2003
2.1a  Opotiki Coastline Hazard Survey: Opotiki District coastal erosion Eco nomos Itd 551.435.36-7p?tiki barnum LIB19002 2008
assessment and setback recommendations
2.1a  Opotiki Coastline Hazard Survey: storm surge run-up wave design P Blackwood 2008
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relation to liquefaction, with GNS Science’s liquefaction susceptibility 6 p. [Client/Consultancy]
maps.
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21a Regional earthquake likelihood models | : first-order results. Zechar, D.; Schorlemmer, D.; Werner, M.J.; Bulletin of the Seismological Society 2013
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21a  Regional earthquake likelihood models Il ; information gains of Rhoades, D.A.; Gerstenberger, M.C.; Chris- Bulletin of the Seismological Society of Ameri- 2014
multiplicative hybrids. tophersen, A.; Zechar, J.D.; Schorlemmer, D.;  ca, 104(6): 3072-3083.
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chon, J.; Ferris, B.G. 2015 electronic copy] [Published]
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Consultancy]
2.2 Canterbury earthquakes 2010/11 Port Hills slope stability : earth/  Della-Pasqua, F.N.; Massey, C.I.; Lukovic, B.; GNS Science consultancy report 2014/67. 2014
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Consultancy]
2.2 Canterbury Earthquakes 2010/11 Port Hills slope stability : estimat- Taig, T.; Massey, C.I. 2014 GNS Science consultancy report 2013/30. 35 2014
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2.2 Canterbury earthquakes 2010/11 Port Hills slope stability : life-safety Massey, C.I.; McSaveney, M.J.; Lukovic, B.; Her- GNS Science consultancy report 2012/123. 29 2012
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assessment for Maffeys Road. Ries, W.; Archibald, G.C.; Heron, D.W. 2014 p. + 6 appendices [June 2014]
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New Zealand : results of a 2012 community survey. Brown, N.; Neely, D.P.;; Becker, J.S.; Johnston,  tember 2015]
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paper 3464.
2.2 Environment Bay of Plenty Flood protection assets risk assessment W Cousins et al, GNS Science
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78





Priority  Project Title Author Report Details Year
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2.2 Inundation due to local tsunami at Napier, New Zealand. Fraser, S.A., Power, W.L., Wang, X., Wallace, L., Natural Hazards 70(1): 415-445. DOI: 2014
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quake consequences database (GEMECD). PAMPANIN, S., INGHAM, J. M., KING, A. (2015) quake Engineering
2.2 Preliminary assessment of some flank-failure scenarios for Mount  Della-Pasqua, F.N.; Massey, C.I.; McSaveney, ~ GNS Science report 2015/54. 48 p. [March 2016
Taranaki and recommendations for future assessment of the risk M.J.; Townsend, D.B. 2016 2016] [Link to electronic copy] [Published]
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ijerph13101012 [October 2016]
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dent Population After the 4th September 2010 Darfield Earthquake. Blythe, J., Reugg, C., Letham, M., Gomez, C., Se- Disasters 32(2): 375-404.

ville, E., Ogier, J., Hawker, C. and Lyttle, J. 2014
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4.6 Interim Housing Provision following Earthquake Disaster Potangaroa R (2015). In Encyclopedia of Earthquake Engineering, pp 2015
1-19. Ed Michael Beer, loannis A. Kougioumtzo-
glou, Edoardo Patelli, lvan Siu-Kui Au, Springer.
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4.6 Research engagement after disasters: research coordination before, Beaven, S; Wilson, T; Johnston, L; Johnston, D; ~ Earthquake Spectra. In Press.
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N.Z.: GNS Science. Keys, H.; Tovey, J.; Smith, B.; Roux, M.; Marsden, 10.21420/G22013 [November 2016] [Link to
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1998 Ohura flood. Lower Hutt: GNS Science. electronic copy] [Published]”
4.7 Community readiness for a new tsunami warning system: Qua- Ronan, K.R., Crellin, K., and Johnston, D.M. Natural Hazards, 61(3), 1411-1425. 2012
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4.7 FUNDING THE RESTORATION OF ESSENTIAL COMMUNITY SERVICES Controller and Auditor-General 351.78(931/937) barnum LIB8310
FOLLOWING NATURAL DISASTERS
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gioumtzoglou and Siu-Kui Au, Springer, 2014
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gioumtzoglou and Siu-Kui Au, Springer, 2014
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A4.0 APPENDIX 4: CONCLUSIONS FROM LGNZ THINKPIECE (OCTOBER
2014) WITH COMMENTS FROM CURRENT REPORT AUTHORS (JULY
2017)

In natural hazards terms, New Zealand is a risky place. That is not going to change, and may
get worse, both because of increasing population growth and development in vulnerable areas
and because climate change may affect the frequency and severity of climate related hazards.

New Zealand has a well-developed CDEM system that aims to integrate the full range of risk
management activity in a single coordinated system. Working within that system local government
has, over a period of many years, successfully implemented a range of planning and operational
responses delivering its statutory responsibilities and building more resilient communities.

However, managing risks associated with natural hazards is a seriously challenging business.
Property rights and associated legal issues, information and knowledge gaps and the
inevitable difficulty of keeping enough people focused, aligned and imbued with a sense of
urgency often pose impediments to better and more effective outcomes.

What is very clear is the need for greater sharing of expertise, building of capacity, and
alignment of thought across the local and central government sectors and beyond to the wider
public and private sector players with roles to play.

That broad conclusion is reached because it is clear from the soundings taken as part of the
preparation of this report that, despite a solid and sensible framework being in place and the
numerous examples of good practice that can be found across local government, several major
issues persist:

a.  There is little national ownership of risk reduction. The overwhelming emphasis at
the national level is on the readiness, response and recovery dimensions of CDEM.
This is problematic since there are statutory functions requiring risk reduction
efforts across several players and functional activities. Practical and cost effective
management of natural hazards means achieving the optimal allocation of effort

across all four “R’s” — something that will vary by natural hazard and by place.

Comment: The work on the National Disaster Resilience Strategy being led by
MCDEM is developing as a ‘New Zealand Inc’ strategy involving engagement with
a wide range of national, regional and local actors, including the private sector,
researchers and public groups. Whether the ‘community’ ownership of this strategy
is successful and will lead to national ownership of risk reduction is yet to be seen.
In parallel, bi-annual reporting arrangements to UNISDR on the Sendai Framework
based upon the work of a ‘national platform’ may catalyse the ownership of risk
reduction as national policy. Success will depend on governance and leadership
from local, regional and national actors as much as anything.

b.  While a variety of risk reduction activity is occurring (mostly at regional and territorial
levels), it has little strategic leadership in terms of a clear direction and collective
agreement on principles and practices. Further, there is a lack of clarity about where
responsibility for natural hazard risk reduction lies. Given the challenging policy issues
that exist, this is likely to be leading to sub optimal outcomes.

Comment: See comments above. A ‘national platform’ under the auspices of
DPMC, reaching into the inner workings of government is needed before significant
progress at the strategic and governance level is likely.
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C. There is little or no monitoring of hazard risk outcomes or the effectiveness of risk
reduction measures taken by management agencies. It is, therefore, difficult to
assess system performance or confirm the proposition set out in 2 above.

Comment: An opportunity exists through reporting against Sendai Framework
indicators to benchmark and then assess progress against key performance
indicators. Again, to be effective this relies on a robustly functioning national
platform with all agencies and actors involved.

d. There is not a consistent basis to make risk management decisions. There are
various risk assessment methodologies, no standards of acceptable risk and as a
consequence wide variation in practice. In general, there is a low level of quantified
risk assessment.

Comment: Discussion and a business case for a Local Government Risk Agency
through 2015 and 2016 was aimed, in part, at addressing improved asset risk
management in the local government sector. This is currently stalled, and overall
the conclusion from the 2014 report remains correct.

e. Information on hazards to inform management action is dispersed across many
agencies. Hazards managers are faced with an array of guidance on different
aspects of hazard management (not necessarily coherent in its entirety).

Comment: See discussion and conclusions in the main body of this report.
Conclusion remains fundamentally correct.

f. The public often relies on incomplete (and sometimes inaccurate) information about
natural hazards when making significant investment and risk management decisions.

Comment: Authors agree that this situation remains despite additional funding for
research. Improved communication via GeoNet is a model for wider application,
but resources (funding and skilled people) are not available.

g. Finally, the context within which we try to manage natural hazards risk continues to
change but that is not always taken into account. In particular, the outlook for climate-
driven natural hazards risk is not necessarily understood nor appropriately accounted
for in national, regional or local risk and response assessments and decisions.

Comment: While climate change impacts are not accounted for in risk
management there has been a significant shift from 2014 to the present, with
widespread acknowledgement that the treatment of natural hazards and climate
change impacts must be part of integrated risk management.
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A5.0 APPENDIX 5: RECOMMENDATIONS FROM LGNZ THINKPIECE WITH
COMMENTS FROM CURRENT REPORT AUTHORS (JULY 2017)

That Local Government New Zealand:

a. Note the conclusions relating to the strategic issues associated with natural
hazards management identified as items ato g.

b. In order to further define issue identification and develop effective and targeted
responses to those issues, it is recommended that Local Government New
Zealand advocate on behalf of the local government sector for the following:

1. Natural hazards and community resilience strategy:

A pan-sector natural hazards management initiative to set clear strategic direction on key
practice issues (on a hazard by hazard basis) and the appropriate policy response to hazard
management generally; and the appropriate place for local discretion and community specific
responses and national consistency in natural hazards management. Importantly, the process
and any output should be collectively developed across local and central government and the
broader hazards management sector. This should be nationally led and supported, but not
nationally imposed.

Comment: The National Disaster Resilience Strategy currently in formulation
addresses this recommendation.

2. Natural hazards policy platform:

A mechanism to research and resolve natural hazards policy issues. This may take the form of a
natural hazards policy platform as a parallel structure to the existing natural hazards research
platform. Such a mechanism would inform research needs and promote policy innovation on an
on-going basis, using expertise from across the natural hazards management sector.

Comment: There is potential for this to progress under the national platform for the
Sendai Framework if all agencies are willing to participate. Improved governance
and national policy are recognised as key indicators for disaster risk reduction. The
NPS on natural hazards being advanced by MfE could reinforce the need for a
natural hazards policy platform. The amendment to the RMA signals a risk-based
approach to land use planning and this brings the potential for all hazards to be
addressed on a uniform risk basis.

3.  Single information portal:

An enhanced and more integrated approach to making natural hazards information available.
Bringing together existing natural hazards management guidance material for practitioners
should drive greater alignment of thinking. Making information on the nature and location of
natural hazards more accessible for the public (at either the national or regional level and
including national datasets such as LiDAR), should aim to overcome existing issues with
information quality and dissemination, and assist people to make better individual risk
management decisions.

Comment: See conclusions in the main body of the report. While a single portal of
natural hazards information is an admirable goal, there is a huge need for
translation of the research into formats and language appropriate for the user
community, and synthesis of major topic areas into useful overviews or ‘white
papers’ before the research makes significant progress towards a portal that (in
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the terminology of UNISDR) is ‘useful, useable, and used’. Currently there is little
or no funding for the ‘translation of research’ by skilled ‘translators’.
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