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Rationale

Natural disasters around the world highlight that is often the most vulnerable groups that are
impacted due to low incomes, no insurance, and poor-quality housing (Chang et al., 2015). Land
use planning is regarded as the most effective tool for protecting communities from natural
hazards (including climate change), for risk reduction and increasing resilience (Beban & Gunnell,
2019; McGregor et al, 2021; Saunders et al, 2014). By avoiding vulnerable activities in natural
hazard areas and protecting critical facilities like emergency response facilities/shelters, hospitals,

marae and key infrastructure serves to increase resilience if a disaster happens.

In New Zealand (NZ) responsibility for disaster risk reduction is primarily given to local councils,
who through their district/unitary or city plans outline how this will be achieved and controlled.
Separation of “Sensitive or Vulnerable” activities from natural hazards areas and implementing
rules to manage these activities is seen as the key to achieving risk reduction. Recent extreme
weather events in New Zealand highlighted the urgency to increase resilience of communities,

assets, and infrastructure.

The question is whether defining and classifying Sensitive and Vulnerable activities and putting in
place rules in current district plans and policy statements to manage these activities in natural
hazard areas can reduce risks and contribute to meeting key relevant indicator goals for SDG11
Sustainable Cities and SDG13 Climate Change, including Sendai Framework targets (UN, 2015,
2015a). The effectiveness of land use planning for risk reduction is debatable and whether more
national guidance or tools are needed to assist with implementation. This research also seeks to
identify indicators that Councils could use to track more closely progress in risk reduction towards

meeting SDGs 11 and 13.
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Research Question & Ethics

The key objectives of the research are to explore:

1. Whether separation of vulnerable activities from natural hazards helps achieve risk
reduction.

2. Ifland use planning is effective in achieving risk reduction through defining and classifying
sensitive or vulnerable activities in natural hazard zones, and putting in place rules and
policies to restrict these activities.

3. If land use planning contributes to increasing resilience to natural hazards and disasters,

with specific reference to SDG 11 and SDG 13.

The research project was completed as a part of an internship at GNS Science undertaken for the
Masters of Sustainable Development Goals (MSDG). Permission of GNS Science was sought

and granted to use the data collected in the MSDG Practicum for this research paper.

Methods

This study involves reviewing and analyzing data from regional policy statements (which give
direction to district plans) and territorial authorities’ (district, city and unitary) plans to assess how
Sensitive and Vulnerable activities are defined and classified in relation to Natural Hazards and the
relationship between these definitions and policies and rules. It will then be explored how these
land use planning tools contribute towards meeting SDG11 or SDG13. The research design was
based on similar previous reviews of planning documents undertaken by Saunders et al. (2014),

Saunders and Ruske (2014b), and Sullivan-Taylor et al. (2022),

For the District plans and Regional Policy statements the most update version was reviewed which
in some cases was the proposed given that current thinking should be influenced by the SDGs and
the Sendai Frameworks 2015-2030, and by recent NZ natural disasters. The reason for this is that
operative plan or policy were often more than 10 years old. The geographical location of the

councils shown in Figure 1.



TASMAN
REGION

NELSON
GIO|

REFERENCE

—  Regional boundary

il
Bleihein’}
—  Disrictboundary MARLBOROUGH
[ REGION

City boundary e

Kalkoura

S
Greymouth 3. =5~

WEST COAST
REGION

N
{ 2
Huringi_
CANTERBURY
REGION
"1 CHRISTCHURGH CITY
TCHURCH

REFERENCE

—— Regional boundary

oWhakatare
T Opois

N
AN ¢
—— District boundary s Fimaru

Waimate

GISBORNI
REGION

Gisborna

City boundary
#0amaru

Gisborne

TARANAKI
REGION

NAPIER CITY )’ southlang.

faNapier 20 { a3 oweomcry
HAWKE'S BAY i ; X DUNEDIN
REGION 7\

Hastings ‘ Cltna OTAGO REGION

g
Invercargill 51 _
Lol
SOUTHLAND
REGION

MANAWATU-WANGANUI e
REGION Palmerston Ni apiy

Cosst_ f
et

v

PORIRUA i

A Turresy
gy

J

INVERCARGILL
ary

Vil S
weLungfon /- 3 rhd
= o irar

terralink P

Figure 1 Location of District (incl Unitary and City) and Regional
Councils (Source Terralink)

The review looked at how the sensitive and vulnerable definitions are utilized within natural
hazatrds/coastal hazards/subdivision chapters of the district/ city and unitary plans/regional policy
statements to manage natural hazard risk. Other related insights within the resource management
documents were also captured (e.g. specific hazards being managed), including resource

management planning practice in this regard, highlighting trends and good practice examples.

Analytical Techniques

The research process involved two types of analysis both quantitative and qualitative. The primary
technique to be used is descriptive quantitative analysis whereby the frequency of use was
determined of certain terms like “Sensitive and Vulnerable activities”, vulnerable activity
classifications (meaning childcare, residential etc.), and the presence of policy and rules, and then
compared based on counts and percentages (Sarantakos, 1998). The qualitative analyses will
involve analyzing the inferences from the plans reviewed and determining patterns and
relationships within findings (Krippendorff, 2019). The data will then be tabulated by counting

and grouping similar descriptive inferences together. Counting is justified as the resulting



frequency here will have meaning, and can be related to the research question (Krippendorff,

2019).

Data collection

The review involved a desk based review of 67 territorial authority plans (district, unitary and city)
and 11 regional policy statements (Conducted in November, 2022). Following collection of the
data an evaluation will be undertaken of whether the use of sensitive and vulnerable definitions in
the district plans and the regional policy statements contributes to risk reduction/adaptation to
climate change as outlined in SDG and Sendai Frameworks. The primary data collection for this

research was from secondary documents.

Key Findings

Use of Sensitive and Vulnerable Activity Definitions

The main definitions used to define activities that are sensitive to natural hazards, were ‘Sensitive
Activities’, “Vulnerable Activities” and ‘Hazard Sensitive Activities’. The analysis (refer Table 1)
shows that since 2015 there has been an increase in Councils defining activities that are
sensitive/vulnerable in their plans and polices, with approximately 38% of councils having defined
them. But there is still a significant gap (post 2015) with 36% of operative plans or policy
statements and 13% of those Proposed making no attempt to define activities that are sensitive to
natural hazards, meaning these councils offer no greater protection to sensitive and vulnerable

activities.



Table 1 Percentage Councils Using Sensitive or Vulnerable activities in Definitions in
planning documents (plan or policy) Post 2015

o Operative Operative ostProposed Total Combined
Definition p p p P
pre 2015 2015

6.4% 9% 15.4%
Sensitive
'Vulnerable 2.6%. 5.1% 7.7%
Hazard Sensitive 3.8% 11.5% 15.3%
Sensitive and 12.8% 25.6% 38.4%
[Vulnerable and|
Hazard Sensitive
combined
No . definition 12.8% 36% 12.8% 61.6%
provided

‘Sensitive activities’ are the most common terminology used to define activities that should be
avoided in natural hazard areas (Refer figure 2 below). This may be due to familiarity as this term
has commonly been used in the past in relation to sensitivity to national grid activities or reverse
sensitivity. The definition of” Vulnerable activities” was in less frequent use in relation to Natural
Hazards notably only Far North District Council, Kaipara District Council, Auckland Council,
Hamilton City Council, Taupo District Council, and Waitaki District Council used this

terminology.



Figure 2 Percentage Councils Using Sensitive or Vulnerable activities
in Definitions in planning documents (district plan or policy)

= Sensitive Vulnerable Hazard Sensitive m Not defined

Definitions for Activities that are Sensitive to Natural Hazards

The review of activity definitions shows that Sensitive, Vulnerable and Hazard Sensitive activities
were defined in the context of Point Source activities. In most plans very little background
information or interpretation is given as to why the nominated activities have been deemed to be
‘Sensitive or Vulnerable’, though in some cases this can be surmised from the policies and rules.
For Councils that defined Hazard Sensitive activities there seemed to be a more logical process

that had been followed to determine the activity(s) and their degree of sensitivity.

A large cross section of activities was defined in the plans and policies under the broad headings
of Sensitive/Vulnerable. The commonality across the definitions was they include a prolonged
stay of duration (possibly overnight), or assistance was needed due to reduced mobility or age or
disability. The definition of Vulnerable activities was broadly similar to Sensitive Activities, but
also included Visitor Accommodation and Lifeline Facilities. For the ‘Hazard Sensitive Activities’
there appeared to be a greater focus on buildings that were considered critical in Disaster response
like major healthcare facilities, emergency facilities, maraes and community facilities, and slightly
less focus on residential activities. The key activities that have been deemed sensitive/vulnerable
to natural hazards are shown in the bar graph (refer Figure 3). Activities that were ranked highest

were residential, education, medical facilities and retitement homes.



Figure 3 Number of Councils classifying certain
activities as Sensitive or Vulnerable
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Hazard Sensitive Activities — Sensitivity Weighting process

More in depth definitions for Hazard sensitive activities and for Vulnerable activities have been
used by some councils suggesting that greater analysis has gone into classifying these activities, and
for managing them. Nine Councils provide greater definition of the Hazards Sensitive Activities
and categorise them according to the degree of sensitivity i.e. Hazard Sensitive, Potentially Hazard
Sensitive Activity, and Less Hazard Sensitive, and separated out activities that fall into each
category (refer Table 3). Activities are generally defined by whether people are regularly present in
buildings, whether they are vulnerable as they sleep overnight, require medical treatment, or require
extra assistance due to complex needs to evacuate, or if the building was damaged would create a
significant public health issue. Vulnerable activities were also defined in some cases in relation to

specific natural hazards.



Table 3 Examples of Key Activities defined as least, potentially or sensitive to natural
hazards (Source: Poirua City Council District Plan 2020).

Hazard Sensitive

Activities

Potentially Hazard
Sensitive Activities

Less Hazard Sensitive
Activities

Activity

childcare services

community facility

educational facility

emergency setrvice facilities
healthcare activity

hospital;

marac

multi-unit housing

places of worship

residential units and minor residential
units (including those associated with
pakakainga)

buildings associated with primary|
production (excluding residential
units

commercial activity

commercial service activity
community corrections activity
entertainment facility

food and beverage activity
lindustrial activities

lintegrated retail activity

large format retail activity

Imajor sports facility

offices and retail activities
retirement village; and

Accessory buildings used for non
habitable purposes

[Park management activity

Buildings and structures associated with|
temporary activities.

rural industry

Upper Hutt District Council has also developed a weighting process whereby the degree of

Sensitivity was correlated with the hazard rating and then linked this to rules where activities were

either permitted, discretionary, or prohibited.

Table 4 Activity status for Different Sensitivity Activities across the Hazard Zones
(Source: Table 18 Upper Hutt District Council Plan Change 47).

Hazard Ranking

High

Hazard Sensitive
Activity

Medium

Low

Potentially Hazard
Sensitive Activity

. Less Hazard
Sensitive Activity

Key
Colour

Activity Status

Permitted

Restricted Discretionary

Mon-Complying
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Natural Hazards, climate change and Infrastructure

The review showed that approximately 18% (14) councils deemed Emergency Services/Facilities
or Lifeline Facilities within policies or rules or definitions as a vulnerable activity that should be
avoided in natural hazard areas, or that mitigation is undertaken to protect the facility due to its
necessity in an emergency. Similarly, 15% (12) District and Regional Councils has formed policies
or rules to avoid new critical infrastructure in areas that may be subject to natural hazard risks,
unless mitigation can overcome this. Critical infrastructure was considered to be hospitals and
emergency services; and lifeline utilities, roading and utilities like power, water and sewage. A
limited number of councils have also defined areas where certain activities can or cannot occur i.e.
Coastal Hazard Sensitive Activities, Flood Vulnerable Activities, Tsunami Hazards Zones and

Flood Tolerant Activities.

The review of the plans and policies identified that very few councils (6%) had either highlighted
climate change as a natural hazard in its own right, and that only 11% of councils have rules or
polices in place to mitigate the impacts of climate change. Auckland Council, Wellington Regional
Council, Thames Coromandel and Wairoa District Councils all highlighted adopting a risk-based
approach over a 100-year period to assess consequences of subdivision/developments from
natural hazard and climate change impacts (like inundation and coastal erosion) avoidance of
vulnerable activities in areas effected by Climate change, which is in line with the NZ Coastal

Policy Statement (MfE, 2016).

Polices and Rules in relation to defined Sensitive and Vulnerable Activities

The majority of the Councils (27 out of 30) that had defined sensitive and vulnerable activities had
developed policies/rules to manage these activities in natural hazard area, but for some Councils
only policies were in place rather than rules. In addition, 13 Councils had policies or rules but had
no upfront definitions for sensitive or vulnerable activities in relation to natural hazards.
Interestingly there was not always a strong link between the policies in the Regional Policy
Statement and the District plans but this may in part relate to the plans being out of sync in terms

of when they were written, correlation was definitely an exception rather than the norm.



Discussion
Introduction

The aim of this research project is to explore how defining and classifying sensitive or vulnerable
activities in relation to natural hazards in local and regional government land use plans and policies
can contribute to risk reduction and increasing resilience to natural hazards and disasters, with
specific reference to SDG11 Sustainable Cities and SDG13 Climate Change and Sendai
Framework (UN, 2015). Against a background of legislative change in New Zealand, and recent
natural disasters this is a critical time in New Zealand to be assessing whether current land use
planning tools are effective for risk reduction as envisaged by SDGs and the Sendai Framework.
The contribution of land use planning to risk reduction is discussed below in the context of local

and national disaster risk reduction strategies and initiatives.

Vulnerable Activities, Land Use Control and Risk Reduction
Policy and Plan Inmplementation

Separating sensitive or vulnerable activities from natural hazards through land use controls in
theory is one of the most effective ways of reducing exposure and hazard risks (Beban & Gunnell,
2019). However, to have a positive impact on risk reduction you need a high level of participation
at a local level and need policies and rules to be implemented on the ground, which also
necessitates strong leadership and coordination from above (Saunders et al., 2014). At this mid-
point with the SDGs and Sendai frameworks progress in New Zealand has been slow, only 38%
plans/policies having defined sensitive and vulnerable activities, of which most have put (or
proposed) rules or policies in place to manage these activities). Alarmingly only 16 councils actually
have rules in place to prohibit or restrict vulnerable activities in the natural hazard area. Rules are
critical if risk reduction polices are to be achieved, and back up decision making (Saunders, et al.,
2014; Sullivan-Taylor et al., 2022). The lack of rules means that new developments will continue
to be established in natural hazard areas, alongside existing developments, and vulnerabilities will

continue to increase.

Definition of Sensitive and 1V ulnerability Activities

In relation to terminology the term ‘sensitive’ rather than ‘vulnerable’ has been used more
frequently by Councils to define activities that should be excluded from natural hazard areas.
However, in relation to natural hazards and risk reduction ‘vulnerability’ is the key focus, and

reflects current thinking with risk management (refer Sendai and SDG frameworks). “Vulnerable’

10



activities would appear to be a better description as it does imply a sense of importance and
urgency to take action, as oppose to ‘Sensitive’ which is rather non-specific. This issue was raised
by Saunders et al. (2014), who identified the need for Councils to use risk management language

(Risk/Consequences) rather than RMA language (avoid, remedy, mitigate adverse effects).

In Councils classifying vulnerable/sensitive activities these activities generally relate to where
people spend a considerable amount of time/sleep overnight or where people are more at risk due
to disability/poor health ot socio economic circumstances (Beban & Gunnell, 2019; Mason et al
2019). For some councils’ vulnerability definitions were very generic so not adapted for local
conditions. Ideally a risk assessment needs to be undertaken, involving community consultation
to avoid bias decision making by policymakers (Hofmann, 2021). Vulnerable activities could be
assessed by Accessibility, mobility, evacuation routes, mass gathering, duration in building, type of

building/exposure to specific natural hazard.

Social Vulnerability and Point Sonrce Activity Definitions

In general, Councils seem to have used point source activities to define vulnerability possibly as it
follows a similar approach to that used to define reverse sensitivity or National grid sensitivity.
However, Vulnerability in reality is a complex concept, and a one size fits all approach is unlikely
to be effective in reducing risks of natural hazards to local communities, towns or cites (Cutter et
al., 2008). The narrow lens that has been taken with point source activity locations means that
localized issues, like economic livelihoods/unemployment/access to transport/language
batriers/poor housing/rented or temporary housing/overcrowding are ignored. Best practice
would be to define location specific vulnerability using a Vulnerability index or Resilience indexes
(Mason et al., 2019) so that the Vulnerable activities more closely reflected those of the district.
This would achieve greater gains in localized risk reduction. For example, in Hurricane Katrina
lack of public transport for low socio economic groups who lived in the low lying swamps meant
they could not escape (Yarnal, 2007). Similarly, there are many examples of where when
populations have been relocated from coastal areas following a Tsunami that resulted in their
fishing livelihoods been destroyed (Ueda & Torigoe, 2012). Ignoring Environmental vulnerabilities
means that the impacts of natural hazards can be exacerbated, for example, by draining wetlands
that provide sinks for stormwater, or establishing pine forests on unstable soils which increases

sediment and forestry slash in flood flows.

11



Point source activity controls are really only triggered when a new development such as a
subdivision or infrastructure or a change in use occurs, which inevitably means that risk reduction
through this process takes too long. Furthermore, as point source activities are static in time, they
do not take account of dynamic changes in risk profiles (say due to climate change), and
vulnerability (Cutter et al, 2008). Social vulnerability will vary due to factors such as
unemployment or rises in bank loan interest rates or closure of transport networks, or increase in
renters in an area or an influx of migrants. This land use planning approach using point source
activity has oversimplified vulnerability making it one dimensional, so limiting its effectiveness.
Ideally an assessment of vulnerability needs to include engagement with stakeholders to get them
involved in decision making policy development (Hofmann, 2021). Otherwise the risk is that
vulnerable communities may continue to occupy the natural hazard zone, and/or informal
squatting may occupy in red zoned buildings, or in buildings not designed for overnight stays

(Wyndham et al., 2020).

Existing Uses and Managed Retreat

Existing uses in natural hazards areas seem to receive surprisingly little attention in District
Plans/Policy Statements, and there appears to be a lack of National guidance for what Councils
should do where hazard sensitive or vulnerable activities like daycares or retirement villages are
already present in high hazard areas, and how this should be managed or addressed through the
District or Unitary plans. There is some urgency to address this, as inevitably with climate change

there will be an increase in the risk of flooding, coastal erosion, and inundation.

In effect by defining sensitive and vulnerable uses councils are perhaps unknowingly enforcing
managed retreat of existing uses perhaps with no idea of the scale of the issue or with whom the
liability lies. This will be exacerbated when broad descriptions have been adopted without looking
at the vulnerabilities within a specific district. For example, in a study undertaken by Internal
Affairs (2002) it was highlighted that 44 communities had a high level of socio-economic
vulnerability (occupying the bottom 10% of the deprivation index) and were exposed to flood
hazard, and were located in districts that have limited rate payer funds to implement mitigation
which include South Waikato, Waitomo, Buller, Gisborne, Opotiki, Rotorua, and the Far North.
This illustrates how further research needs to be done to quantify vulnerability and how it is going
to be managed within communities, and to explore how ratepayer funds will be used to ensure

equitable outcomes (Ellis, 2021). In a similar exercise but on a larger scale Iglesias et al. (2021) did

12



a mass scale review of the US and found that 57% of buildings (including home, hospitals, and
offices) are located in natural hazards areas, which was attributed to uncontrolled urbanisation.
The limitations of land use planning for managing some risks for example low probability but high

potential impact (e.g. volcanic activity, tsunamis and earthquakes) also need to be fully explored.

The planning process of excluding activities or further development also leads to socio spatial
exclusion of local communities (Fuentealba, 2020), and has an enormous impact on well-being.
Strong political will is needed to address the challenges of those that are vulnerable in terms of
being poor and marginalised, meaning that good governance is a critical aspect in disaster risk
reduction (UNDRR, 2019). Having said that preventative land use planning is going to be critical
to avoid managed retreat on huge scale in New Zealand with climate change. The protracted
managed retreat at Matata that took 17 years highlights how problematic and time consuming this
process is due to established livelithoods in an area, ties with the community and family, and

indigenous maori culture (RNZ. 2022, May 20).

The 2005 debris flow dumped silt, debris and boulders on Matata.

Figure 4 Matata — Managed Retreat
Source: Stuff 31 March 2021

A key consideration is that when policies or rules exclude vulnerable activities or people from

natural hazards areas, like low lying flood areas, their options are often more limited compared to
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the privileged. Often vulnerable people are living in rented accommodation or live in lower value
properties, so their options for relocation are reduced (Ellis, 2021). So what often happened is that
informal squatting or voluntary living occurs (Wyndham et al., 2020). Political issues also get in
the way of managed retreat so elected officials often support short term fixes rather than long term
sustainable solutions (Lawrence et al., 2020). So it is critical that outcomes are equitable for all
when managed retreat or mitigations are adopted and that democratic process are followed (Ellis,
2021). Managed retreat timeframes also extend beyond normal electoral and planning cycles, and
necessitates much more flexible policy and planning processes to accommodate the uncertainty

particularly with climate change and varying impacts.

Motivators for Land Use Planning for Risk Reduction

The observation is often made that we learn from disasters, and that in the post recovery period
the opportunity to make rules changes becomes more critical out of necessity to prevent it
happening again (Glavovic et al., 2010). Communities not unexpectedly tend to be very reluctant
to embrace managed retreat and often willing to tolerate huge risks, but after a disaster they
become more aware of risks (Lawrence et al, 2020). Also, as Saunders et al. (2014) highlights it is
often easier to change rules post event when political and public pressure compels action. For
example, post Christchurch earthquake investigations it was identified that red zoned houses in
the Port Hills should never have been built in these areas of land instability (Saunders et al., 2013).
Similarly, Saunders et al. reports that when widespread flooding occurred in Thames in 2002 many
houses had been cited too close to rivers or the coast where risks were intolerable, and managed

retreat had to be initiated.

Bolezan et al. (2022) believes the focus in land use planning should be on developing policies to
support vulnerable communities, and taking the opportunity to learn from previous disasters
where land use planning has failed. The fact that urban vulnerability has increased over time
suggests that there should be a broader use of tools to assess risk and impacts on vulnerable
communities, which will help prioritise action for increasing resilience (Bolezan et al., 2022).
Decision making also needs to incorporate the cost benefit analysis of mitigation options and take
into account long term sustainability, as in some cases managed retreat may provide a more viable

option for places like Westport that experience repeated flooding (Internal Affairs, 2022).
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Conflicting Interests in Relation to Land Use Planning

As Eriksen (1986) highlighted local authorities have historically avoided land use planning for risk
reduction due to perceived negative effect it may have on the growth of the economy, land values
and rateable values. With this preoccupation with the economy Eriksen observed that there was
limited financial incentive to pursue risk reduction through land use planning, but noted finance
was always available for short term structural fixes. There is degree of frustration as local and
central government are still seemingly extremely reluctant to take a long term view, and invest in
risk reduction through avoiding development of natural hazard zones, and are now faced with
relocation of existing vulnerable activities. As Ellis (2021, p. 27) alludes to the ‘current status quo
in development of at-risk areas transfers the burdens of responsibility to future generations of
ratepayers’. This situation has also been exacerbated by the Housing Enabling Bill/Act which
started as a well-meaning land use planning project to overcome a housing shortage, but indirectly
resulted in exposing more people to natural hazards, and unequitable outcomes. This type of
intervention reflects the dominant interests of the government and their vision (Pelling, 2011), and
ignores the fact it increases risk exposure. For example, during an extreme rainfall event in
Auckland (27-29" January, 2023) the local roading, and stormwater/wastewater infrastructure
couldn’t cope with the increased stormwater flows (due to reduced soakage) as result of housing
intensification, and the worst effected were the lower socio-economic areas occupying low-lying

areas of west and south Auckland (Newshub, 2023).

The flexible and permissive approach (and lack of enforcement) that land use planners have taken
in the past has resulted in developments (incl infrastructure) being located in high risk natural
hazard areas (UNDRR, 2022). As Berke et al. (2015) emphasizes it is critical to evaluate how
policies in local and national plans work together to reduce natural hazard vulnerability. Berke et
al. suggests reviewing policy areas for growth/strategic plans, land purchases, financial incentives
or penalties, land classification/consenting, and community infrastructure/facilities at outset to

determine if they will increase or decrease vulnerability, and then responding appropriately.

When natural disasters happen in New Zealand the burden of loss is relieved through insurance,
relief funds and rehabilitation through government agencies such as EQC, MBIE and private
insurers. This can then indirectly exacerbate the problem through facilitating people rebuilding on
the floodplain or area where a landslide occurring without addressing the real issues of ongoing

exposure to the natural hazards. Disaster funding can develop a culture of reliance of the
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government to fix this, rather than helping communities to stop the disasters happening in the
first place (McClelland, 2013). For example, in the recent extreme rainfall event (27 January, 2023)
in Auckland landslides occurred along Shore Road destroying homes, some of these homes had
been rebuilt two decades earlier when a previous landslide had occurred. The insurance sector can
also certainly influence land use decision making, as inevitably as the frequency of the disasters
and associated claims increases premiums will rise or become unaffordable (or unavailable) which

indirectly long term will encourage methods to be adopted to increase resilience and reduce

vulnerability 1OC, 2022).

Figure 5 Landslide on Shore road following severe flooding on 27
January, 2023 in Auckland. (Photo Hannah Peters / Getty Images/)
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Figure 6 Former Landslide on Shore Road in 1997 (House on
RHS slipped in 2023) (Source NZ Herald, 4 March, 2023)

Timeframes and Inflexibility in I.and Use Planning for Natural Hazards

The timeframes under which impacts of natural hazards and vulnerability are to be considered is
very relevant to the discussion, and presents a further challenge to land use planning for risk
reduction. For example, Local authority long-term plans have a 10-year timeframe, and
infrastructure strategies consider a 30-year timeframe. This makes it problematic when considering
natural hazards as allowing a subdivision or infrastructure to proceed (and establish existing use
rights) might limit future managed retreat options when looking at 100 years plus timeframe for

example with climate change.

Current land use planning timeframes may also not offer enough short term flexibility when trying
to manage exposure to natural hazards when there is uncertainty and when the risk profile may
change rapidly due to climate change. Great flexibility is needed in District plans to enable rules
to be changed as new or increasing risks emerge and vulnerability increases (Lawrence et al., 2020).
With the increasing frequency and intensity of storms and increased urbanisation there is also a
need to look at resilience with infrastructure as what was once a 1:100-year flood may now a 1:70-
year flood ((Smart & Mckerchar, 2010). Given the observed delays in updating district plans it is
imperative that councils become more proactive with managing and implementing risk reduction.

Adaptive plans need to be developed to overcome uncertainties and increasing vulnerabilities.

17



Alternative Methods of Managing Natural Hazards

On balance it would seem that a more integrated approach is needed to risk reduction. Ideally an
overall risk reduction (or resilience) plan needs to be developed for each district/region/catchment
that looks at all natural hazards risks and works out zones where vulnerable activities should be
avoided, and ensuring that adjacent land uses do not exacerbate natural hazard risks. An alternative
approach would be to define activities that can happen in natural hazard zones rather than those
that are excluded. For some councils the exhaustive list of activities that are to be avoided in the
natural hazard zones suggests that in reality that risks are intolerable and that these areas should
be developed into buffer areas including soft uses like recreation or natural environment area
(provided this is safe). Taking into account long term sustainability, protection of the natural
environment, and learning from indigenous knowledge are the key to addressing natural hazards
and reducing exposure (Kousky, 2010). For example, wildfires have become a recent problem as

the urban rural interface has encroached natural habitats (Australian Roundtable, 2010).

Berke et al. (2015) also outlines mechanisms whereby incentives can be offered like density bonus
fees for land that is surrendered in natural hazard areas, and tax breaks are given to land owners
or developers for incorporating mitigation, but with fees imposed to cover structural
improvements or infrastructure upgrades. However, it is important that incentives do not
disadvantage the underprivileged and further reinforce undetlying vulnerabilities. Taking account
of direct and indirect costs of natural disasters is also important when looking at risk reduction.
As the Australian Roundtable (2016) suggests disaster recovery funds should be linked to the
amount invested in risk reduction, and insurance premiums are reduced where risk reduction has

been undertaken.

Building Capacity across all Stakeholders

Great integration of scientific institutions, civil defence groups, NEMA, territorial and regional
authorities, central government and the community is needed for risk reduction, and mitigation
(Pielke, 2007; Crawford et al., 2017). The Sendai framework gives a clear directive that Disaster
Risk Reduction needs to be integrated across sectors and levels and utilise bottom up and top
down approaches, and fully utilise scientific and technical knowledge (UNDRR, 2017). In New
Zealand there appears to be a lack of connection between national government strategies and what
is going on at the local level (UNDRR, 2022). The resource limitations of local authorities in terms

of technical knowledge, time and funding and their influence on decision making needs to be
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recognised (Saunders et el., 2014a). Local and regional authorities need to urgently work alongside
the natural hazard scientists, the developers, the community and indigenous people to increase
resilience within a town or city or region and ensuring that infrastructure and critical facilities
become resilient. New Zealand research institutions like GNS and NIWA hold an enormous
amount of data on natural hazards risks, but this data needs to be made more user friendly, easily
accessible and available to policymakers and local authorities (Crawford et al., 2017). There is
definitely an increasing need for urban governance to be horizontal and coordinated rather than
top down (Fuentealba et al., 2020). However, there is still a need for a centrally governing body
(such as NEMA) for risk reduction to bring organisations and the communities together to work

together.

Monitoring of Progress of Risk Reduction

It is a real concern that so little monitoring of risk reduction is done in New Zealand to evaluate
if land use planning is being effective in reducing risks principally through separation of vulnerable
activities from natural hazard areas. This is despite statutory requirements on national bodies,
regional and territorial authorities to undertake monitoring. Saunders et al, concluded back in 2014
very few Councils monitored the outcomes of natural hazard objectives and policies, and cited
difficulties with establishing measurable outcomes. The increasing risks and vulnerabilities is
highlighted by the fact there have been 64 declared states of emergency since 2015 (NEMA 2023).
Given the uncertainties with climate change it is more critical than ever that changes in hazard
risks and vulnerabilities are monitored so that society can adapt (Birkmann, et al., 2010). The lack
of monitoring also provides little incentive to implement risk reduction as the ineffectiveness of
risk reduction isn’t disclosed until a disaster occurs (Berke et al, 2015). Regular reviews of risks
and methods adopted for risk reduction need to be undertaken, particularly when plans are

updated (Saunders et al., 2014).

As part of the National Disaster Resilience Strategy (NEMA, 2019) some resilience indicators were
developed (refer Figure 7) but are pootly thought out, for example how is “Quality of land Use
planning for hazards” and “Rates of development in areas prone to disasters” actually measured.
The fact that they have not been tracked to date may be indicative of this and totally overlooks
natural hazard risks for existing uses. The aftermath of Cyclone Gabrielle and the extreme rainfall
event of 27-29th January, 2023 that effected Auckland, Northland and Coromandel clearly
demonstrate that risk reduction through land use planning has not been effective in reducing

vulnerability and exposure.
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Figure 6 Logframe for resilience monitoring and evolution
(Source NEMA, 2019)

The lack of measurement of risk reduction may also reflect the need to develop indicators that
more accurately monitor progress against risk reduction. As Saunders (2017) highlighted there is
a challenge in monitoring natural hazard policies without an event occurring. Even the SDGs and
Sendai frameworks do not directly measure risk reduction activities and instead measure negative
consequences just as deaths or injuries, which given the unpredictable nature of natural hazard
events (and time of impact) this data realty doesn’t mean much, unless this data is being used to
offset costing against investment and decision making for mitigation (Selmi, 2016). Also, as Cutter
(2008) highlights correlating natural hazard property losses with social vulnerability is not directly
relevant as these people have less to lose in the first place. More specific indicators for disaster
risk reduction strategies would provide a true reflection of government efforts to adopt local

disaster risk reduction strategies (besides reducing carbon emissions) and reduce vulnerabilities.
Based on this MSDG Research project some examples of more relevant indicators to risk

reduction (SDG11 and SDG13) and vulnerability have been developed (refer Table 5), which are

measureable at local and national level.
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Table 5 Suggested SDG Indicators for Risk Reduction (measurable over 1 to 5 year

periods)

Indicator

Description

SDG 11/13 Land area (km?) occupied by communities or businesses or infrastructure that is exposed to natural hazards
such as flooding, landslides; sea level rise, inundation, or seismic and volcanic hazards.
Noting that seismic and volcanic hazards may be hard to measure as they may occur along an entire fault line
or relate to a new area of seismic activity.

SDG 11/13 Spatial distribution (number/ km?) of socially vulnerable people (including numbers) living in natural hazard
zones.

SDG 11/13 Managed retreat — area of land km? that has been diverted to a buffer zone (natural ecosystem, recreation
reserve)

DG 11 Number of buildings per km? that are protected against seismic risk

SDG11/13 Number of buildings per km? that are protected against flooding

SDG11/13 Numbert of Critical buildings/pet km? — for example, emergency facilities, community centtes, maraes, sutf]
life-saving clubs and hospitals) that that are located outside natural hazard area.

SDG11/13 Number of local authorities that have an adequate number of emergency facilities and shelters for vulnerable
people (incl homeless) in case of a disaster that are located outside natural hazard areas

SDG11/13 Number of people that have provision to store rainwater and have a backup energy supply

SDG11/13 Area km? of productive agtricultural land that is potentially effected by natural hazards

SDG11/13 Arca of bate soil km? exposed by forestry logging/slash ot other agticultural activities that is at tisk of]
mobilisation by natural hazards

SDG11/13 Area of land km? planted in native bush or set aside as natural reserve within urban areas

SDG11/13 Number of people in cell phone coverage that could receive a natural risk alert or warning

SDG11/13 Number of local governments that have a resilience and adaptation plans in place that take into account local
vulnerabilities, and undertake regular reviews to determine effectiveness

SDG11 Number of local governments that have strategies and plans in place to reduce natural hazards in existing use

arcas, and undertake regular reviews to determine effectiveness

SDG11/13 Tax Incentives offered for mitigation of natural hazards and adaptation to climate change to land owners,
renters and developers

SDG11/13 Number of local governments that have used resilience scorecard or vulnerability analysis approach to assess
and reduce exposure of vulnerable people to natural hazards and monitored outcomes

SDG11/13 Number of National governments that have an integrated strategy for addressing risk reduction which is led
and coordinated at a National level, and actively engages (and supports) with local and regional governments,
lifeline utility and infrastructure operators, Technical/ Science Reseatch organizations, Emergency Response,
Maori and local communities (included vulnerable people), and business sector
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Conclusion

In conclusion, local authorities in New Zealand appear to be carrying the burden of responsibility
for risk reduction, and in reality this is a shared responsibility with many stakeholders and requires
joined up thinking and action. The complexity of land use planning in New Zealand with Councils
having to take into account multiple national policies, plans and strategies and addressing all
perspectives (Social, economic and cultural) and the long timeframes (10 to 30 years) makes
implementation of risk reduction problematic. Especially when further delays occur as changes to
legislation, lack of national guidance and perverse policies to increase the density of housing. A
very wide lens has to be adopted to ensure that resilience and vulnerability are addressed
retrospectively for existing, and for future proposed developments including infrastructure. In the
immediate short term local and regional councils need to prioritize resources to ensure that critical
facilities (including infrastructure) that are needed in a natural disaster are resilient, and if required

relocate them out of the natural hazard zone.

For New Zealand to achieve SDGs 11 and 13 by 2030 in relation to risk reduction there is a need
to look at land use planning for risk reduction with a wider lens addressing social, environmental
and economic factors, as part of overall long term resilience and adaptation plans for cities, towns
and catchments. Simply defining vulnerable activities, natural hazard zones and establishing new
rules for developments will not achieve risk reduction. For effective risk reduction there needs to
be greater integration and involvement of multiple actors (including local and regional councils,
NEMA, CDEM groups, Crown Research Institutes, maori, local businesses and communities, and
lifeline utility providers), and stronger leadership from central government, and enforcement of
planning rules. New broader approaches to risk reduction also need to be developed that take
account of long term sustainability and achieve greater integration of key stakeholders including
local communities. Developers also need to absorb the true costs of natural hazard mitigations
and improving infrastructure resilience. The lack of monitoring of the effectiveness of current risk
reduction approaches is a concern, and new indicators have been suggested that would enable

New Zealand to track more closely progress in risk reduction towards meeting SDGs 11 and 13.

22



The urgency with which to address Risk Reduction in New Zealand was highlighted by James
Shaw Minster for Climate Change following the Cyclone Gabrielle (The Guardian, 2023), who

simply stated ‘We are now seeing the consequences of our inaction to climate change’.
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