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Abstract
The 2017 Christchurch Port Hills Fires were an
expression of increasing peri-urban wildfire threat in
NZ. Internationally, traditional response management of
wildfire threat has been complemented by place-based
and pre-emptive social and spatial strategies. The
formal recovery plans for the Port Hills Fires highlight
the emerging role of social programmes but a distinct
lack of landscape-scale spatial planning in New Zealand
wildfire management practice and research. Spatial
dynamics have had a clear impact on the nature of
the Port Hills peri-urban wildfire threat, yet the current
recovery process largely reinstates the spatial patterns
which heightened the risk, scale and impact of the 2017
fires.
Keywords: wildfire hazard, wildfire risk, wildfire threat,
wildfire management strategies
Wildfire is an unplanned and uncontrolled fire (Majorhazi
& Hansford, 2011; Wooten, 2003). When it occurs
in a peri-urban area, it poses a significant threat to
human life, homes and infrastructure (Rundel & King,
2001). Wildfire risk in these areas, defined here as
the probability of fuels within a landscape undergoing
sustained burning (Syphard et al., 2013), tends to be
high due to their multiple ignition sources and large
amounts of fuel to support sustained ignition (Rundel &
King, 2001). With climate change, wildfire risk and the
level of threat it poses to peri-urban areas are expected
to increase, particularly with continued peri-urban
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expansion, at the interface between rural and urban
areas (Gibos & Pearce, 2007; H. G. Pearce et al., 2005;
Smith et al., 2016). In international efforts to reduce
these threats, management strategies have been
developed for high risk peri-urban areas (for example:
Paveglio & Edgeley, 2017; Syphard et al., 2013).
Using the peri-urban 2017 Port Hills, New Zealand as a
case study, this paper asks the question, to what extent
does Christchurch’s peri urban wildfire management
strategy reflect best practice? We summarize factors
determining wildfire threat, management goals and
strategies in light of international best practice strategies.
We then examine the history of land use development in
the Port Hills to determine its contribution to fire hazard
levels. Lastly, we evaluate Christchurch’s current fire
management strategy for the Port Hills in light of best
management practice for reducing peri-urban fire risk.
We offer suggestions for improving Christchurch’s
peri urban wildfire management strategies toward a
comprehensive and pre-emptive approach.

Wildfire threat
Best practice wildfire management strategies are
place specific. A first step to developing or adapting
a strategy is to determine the wildfire threat to an
area of concern. This includes an analysis of current
threats (Majorhazi & Hansford, 2011; UNISDR, 2017),
and can also include possible future threats, under
different land use development scenarios and risk
management strategies (Miller & Ager, 2013). The
factors that determine these threats include: the level
of wildfire risk, meaning probability of the structures
within a landscape undergoing sustained burning, the
level of hazard, meaning the character and patterns
of a landscape that contribute to the intensity, rate of
movement and spread of a fire (for example: microclimate, landforms and available fuels), and the number
of people, resources and values placed on resources
that are threatened by a wildfire (Majorhazi & Hansford,
2011; Wooten, 2003). Increases in any of these factors,
both human and natural, can increase the level of threat
(Spies et al., 2014).
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Wildfire management goals
Goals for wildfire risk management are developed
for threat factors depending on the phase of
management, as shown in Figure 1, and whether it
is occurring before, during or after a wildfire event
(Gill, 2005; Smith et al., 2016). Goals are chosen
depending on the phase of management according to
the threat factors of concern. A matrix linking wildfire
management phases, dimensions and goals, also
shown in Figure 1, suggests the best time to manage
fires is well in advance of their occurrence. Reducing
all factors that determine the level of threat can
only be achieved through pre-planning. As the time
cycle of a fire event advances, management options
become more limited. The readiness or capacity of
residents or fire response staff, to reduce the level of
hazard or values damaged by the fire and the speed
at which this capacity is deployed, can be increased
before and during the fire. However, this is too late
to reduce the probability of a fire occurring. Finally,
recovery works across all three dimensions to either
restore or improve the risk, hazard and values of
an area, with the option of improvement as a basis for
entering into a wildfire management cycle (Pearce &
Anderson, 2008).

Wildfire management strategies
A variety of strategies have emerged to address these
goals, and are often used in combination (Champ,
Brooks, & Williams, 2012; Gill, 2005; Gill, Stephens,

Figure 2. Wildfire management decision making framework.

& Cary, 2013; Smith et al., 2016). These strategies
include: social development, spatial planning and land
management. Each strategy involves a range of different
methods, which in turn are realised through actions. One
method within land management is fuel management
which, through actions such as prescribed burning or
mechanical pruning work to contain hazards, preventing
sustained ignitions, preparing for and protecting values,
and preparing and suppressing hazards (Fernandes &
Botelho, 2003; Furlaud, Williamson, & Bowman,
2018; Gill, 2005; Schwab, Meck, & Simone, 2005).
This example and the overall classification of
wildfire management is shown below in Figure
2. The strategies are then discussed in the next
section.

Social development strategy
and methods

Figure 1. Wildfire management goals.
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There are four main methods that contribute
to social development strategies for wildfire
management: Warnings and emergency
communication, one-way education, coconstructed education, and community recovery
support. Warnings and emergency communication
and community recovery support have long
been key components of wildfire management.
They have steadily improved with technological
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developments, and the formalisation of communication
hierarchies and support networks (Bones, 2005; Bridge,
2010; Gill, 2005). Educating communities about wildfire
threat has historically been undertaken through one-way
education with actions such as brochures and fire risk
gauges which concentrate on prevention and readiness
strategies (Gill, 2005; McCaffrey et al., 2012).
In the last two decades, co-constructed education has
emerged as an alternative method for disseminating
information on wildfire threat and its management in
international contexts (McCaffrey et al., 2012; Paveglio
& Edgeley, 2017; Toman, Shindler & Brunson, 2006). Coconstructed education works through the participatory
development of wildfire management, ideally involving
all stakeholders and thereby significantly increasing
the uptake and comprehension of wildfire management
among threatened communities (Toman et al., 2006).
Co-constructed wildfire management can more
effectively achieve forward-thinking goals of prevention,
containment, preparing-for and protecting values,
preparing for suppression and improvement-based
recovery (Bones, 2005; Paveglio, Carroll, & Jakes,
2008; Toman et al., 2006). With increased participation
in forward-thinking goals, co-constructed education
has also been shown to improve the effectiveness of
protection during wildfire events (Bones, 2005; Paveglio
et al., 2008).
Warnings and emergency communication, and one-way
education have been widely developed in New Zealand
to reflect international standards. This is not the case for
co-constructed education. Methods for co-constructed
education are still emerging and there is uncertainty
regarding their efficacy (Jakes, Kelly, & Langer, 2010;
Jakes & Langer, 2012; Kelly, 2005; Langer & McGee,
2017; H. G. Pearce et al., 2005; SCION, 2015).

Land management strategies and
methods
Land-management strategies typically contain two
key methods, fuel management and emergency
management. Fuel management involves the extent,
layout and composition of any natural and human
resources, which are likely to act as fuels in a wildfire
event (Moritz et al., 2014). This involves actions such as
designing a house with fire-retardant materials or and
removing property vegetation to make defensible-space,
and is largely applied to prevention, containment and
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both types of readiness, along with recovery (Graham,
McCaffrey, & Jain, 2004).
Historically, fuel management has largely consisted
of prescribed burning, but, with the effects of escaped
burns being much higher in peri-urban areas, other
forms of vegetation management have developed.
These include mechanical pruning and specified grazing
(Champ et al., 2012). The use of fire-retardant materials
in and around buildings have similarly progressed with
extensive technological developments (Calkin, Cohen,
Finney, & Thompson, 2013). New Zealand has, for
the last 30 years, worked towards similar standards
of fuel management, with the momentum set by the
National Rural Fire Authority. Wildfire management has
been implemented through campaigns such as Fire
Smart under the mandate of the restructured Fire and
Emergency New Zealand (2017a; National Rural Fire
Authority, 2004; Pearce et al., 2008).
Emergency management involves managing wildfire
events to contain hazards, and minimise the impact
upon values (Gill, 2005). Internationally, emergency
management has resulted in early wildfire suppression
and restorative recovery which has steadily become
more effective with improved suppression preparation,
and extensive technological developments (Cohen,
2008; Gill, 2005). However, over reliance on early
suppression has resulted in fuel build-ups leading
to hotter and more destructive fires. In response,
emergency management strategies have refocused on
a combination of suppression and protection (Cohen,
2008; Houtman et al., 2013). In New Zealand, early
suppression is highly desirable in order to maximize
the probability of survival for areas of exotic gorse (ulex
europaeus). Gorse plays a highly-valued conservation
role as a nursery environment for the restoration of
indigenous vegetation seedlings. However, early fire
suppression is often difficult to achieve given the high
flammability of gorse (Fogarty, 2001; Forme Consulting
Group, 1997). Overall, land management strategies have
long been at the core of wildfire management in New
Zealand, and globally, and continue to be technologically
and strategically advanced (FENZ, 2017a).

Spatial planning strategies and
methods
Spatial planning strategies include two key methods
relevant to peri-urban wildfire management, the first is
peri-urban containment, which works at a landscape
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scale to direct development away from hazardous
landscapes, avoiding the creation of perilous periurban areas (Gill, 2005; Syphard, Massada, Butsic,
& Keeley, 2013). The second is peri-urban mitigation
which involves locating development within and around
established peri-urban areas in places best suited to
avoid, prevent, contain and protect them against wildfire
threat (Gill et al., 2013; Smith et al., 2016). Both spatial
planning methods have emerged relatively recently in
international contexts, but are already widely recognised
for their role in wildfire management and are now applied
as a key part of achieving more comprehensive wildfire
management (Bihari, Hamin, & Ryan, 2012; Kocher &
Butsic, 2017; Syphard et al., 2013).
The relationship between different wildfire management
goals, and wildfire management strategies and their
subset methods are shown in Figure 3. This diagram
summarises international best practice, as well as
showing approaches used in New Zealand, including
during the recent 2017 Port Hills fires. It also notes
aspects that appear to be underrepresented in NZ
practice.
Overall, international best-practice strategies are
moving away from responsive goals such as aggressive
suppression (Champ et al., 2012; Smith et al., 2016).
A new focus has been emerging which couples the
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refinement of responsive goals with more forwardthinking reduction, readiness and recovery. This involves
improving social development, particularly through
co-constructed education, alongside the integration of
wildfire management into spatial planning (Penman et
al., 2017; Smith et al., 2016). In New Zealand, there is
a growing body of social development research (Bones,
2005; Jakes et al., 2010; Jakes & Langer, 2012; Pearce
& Langer, 2017).
However, there appears to have been limited application
or recognition of landscape-scale spatial planning
for wildfire management. Examples of this type of
spatial planning are limited by: demand from periurban stakeholders for wildfire threat to be considered
at a territorial planning level (Hart & Langer, 2011),
recognition of wildfire as a natural hazard in the
Resource Management Act 1991 (NZ) and therefore
requirements of territorial and regional councils to
manage it. More recently, in response to the 2017
Port Hill Fires, an investigation into land use planning
tools to better manage wildfire in high-threat area
has been scheduled. This investigation is being led
by Christchurch City Council and is scheduled to be
completed by June 2019 as the last identified recovery
action concerning the Port Hills fires (Christchurch City
Council, 2017).

Figure 3. Relationship between the wildfire management goals and the strategies.
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As the last recovery action to be undertaken
and with a two-year delay, this timeframe
forgoes the opportunity to capitalise on
the policy window which is left open after
wildfire events (Pearce et al., 2008). Many
supportive policy conditions have been
apparent in the wake of the 2017 Port Hill
fires, for example: legislative support under
the RMA 1991, increased demand for fire
risk planning among public stakeholders,
and the beginnings of localised planning
reviews concerning wildfire management.
However, there is little evidence of strong
leadership for effective land use planning,
which can be a key enabler for effective
policy implementation (Mitchell, 1993).
The following section returns to the case of
the Port Hills fires, to better understand the
spatial dimensions of peri urban wildfire,
alongside the risks and opportunities
arising from spatial configurations of peri
urban land use and land cover.
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The Port Hills: A brief history
of land use patterns and their
contribution to wildfire threat
The Port Hills lie immediately south of Christchurch City,
whose suburbs climb up the lower slopes. These Hills
were formed during an active volcanic period between
eight to twelve million years ago, resulting in topography
which strongly influences micro- climate and therefore
fire hazard (Christchurch City Council, 2010a; Hampton
& Cole, 2009; Orwin, 2008). Over many millennia, this
volcanic land-form slowly eroded and an indigenous
canopy forest emerged (Wilson, 2013). While the risk
of wildfire was inherently high during the volcanic period
(Carswell, 2017; Guild & Dudfield, 2009), the mature
canopy forest had a low-flammability, and few fires
were ignited naturally through lightning strikes (Guild &
Dudfield, 2009).
Early Maori settlements in the 1300’s led to frequent land
clearance fires to enable hunting, access, settlements
and croplands (Dwyer, 2014; Guild & Dudfield, 2009;
Johnstone et al., 2016). A large portion of the Port
Hills original forest-cover was burnt during this period
(Christchurch City Council, 2010a; Wilson, 2013). Once
the Port Hills was widely settled by Maori in the 1500´s,
this period of intensive land clearance came to an end
(Christchurch City Council, 2010a; Orwin, 2008), and
the values associated with expanding settlements and
mahinga-kai networks, valuing human dependence of
natural resources, increased. Maori of this era have
been reported to have a high awareness of wildfire
threat. This likely led to actions observed elsewhere
in Te Wai Pounamu (the South Island), such as early
collective suppression, and watering settlements’ roof
thatch (Williams, 2009). In the meantime, scrubby
succession vegetation took the place of mature forest.
This vegetation was more flammable than the mature
forest cover, introducing a new and extensive hazard
on the Port Hills (Dwyer, 2014; Johnstone et al., 2016).
With the arrival of European settlers in the Port Hills in
1850, fire was again widely used for land-clearance,
this time in preparation for seeding pasture (Guild
& Dudfield, 2009; Ogilvie, 1978; Robertson, 2016).
Isolated settlements emerged around the base of the
Port Hills (Ogilvie, 1978), further increasing fire risk,
and several large scale wildfires were recorded around
this time (Robertson, 2016; The Press, 1889, 1897).
European settlers introduced exotic species such as
gorse and broom which have high flammability. Along
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with the new and expansive tracts of pasture, this
introduced a new and seasonal hazard, especially when
under-grazed (Carswell, 2017). However, the isolation
of these settlements also led to a higher awareness
of wildfire threat among inhabitants, and community
actions such as early collective suppression (Rooney,
1993, December 17; Stapylton-Smith, 2009).
From 1900, suburban expansion extended around the
lower flanks of the Port Hills, and an increasing demand
for scenic preservation saw more public access and
natural regeneration and conservation (Ministry for
Culture and Heritage, 2012; Nightingale & Dingwall,
2003). These initiatives formed a peri-urban edge
against the rural areas and wildlands of the Port Hills,
leading to increased risk to the increased number of
people present in the Port Hills area (Doherty, Anderson,
& Pearce, 2008; Kirk-Anderson 2016; G. Pearce, 2017).
New hazards were also introduced, such as the pine
forest in Victoria Park, which in 1935 was all but burnt
to the ground (The Press, 1935a). Peri-urban expansion
occurred especially on the inland, Christchurch side, of
the Port Hills. Many historic fires started at this edge.
These fires were apparently set by residents and
were spread up the Hills by seasonal northerly and
north-westerly winds (The Press, 1889, 1897, 1908,
1935a, 1935b). Increased settlement also stimulated
development of formal fire services. However, these
services often struggled to effect suppression and
protection due to the lack of both resources and access
(Robertson, 2016; Stapylton-Smith, 2009).
Suburban encroachment continued through the 20th
century, along with a new form of residential settlement
in the 1970’s, lifestyle blocks (Ogilvie, 2000; Robertson,
2016). This created isolated pockets of higher valued
property which increased risk across tracts of the
Port Hills area and its valleys (Carswell, 2017; Hart
& Langer, 2011; Macfie, 2017). This coincided with
the development of extensive plantation forestry on
the mid-flanks of the Port Hills in the mid 20thcentury
(Christchurch City Council, 1991) which dramatically
increased wildfire hazards through the planting of
particularly flammable pinus radiata trees (Gill, 2005).
These plantations were located close to suburban
expansion, thus further increasing fire risk to many
neighbourhoods (AFAC, 2017).
Scenic preservation and biodiversity conservation
continued through the 20th Century and into the 21st,
with a network of areas on the upper reaches and steep
valleys of the Port Hills being conserved and restored
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as tussock lands or mature canopy forest (Ogilvie,
2000). Indigenous re-vegetation, using a strategy of
succession planting (Summit Road Society, 2017),
increased flammable scrubby vegetation, recreation and
public access. These factors have also increased fire
risk in many areas and were exemplified in 2016, when
two fires were started from people lighting fireworks on
Dyers Pass Road and Summit Road (Kirk-Anderson
2016). Expansion and improvement of both rural and
urban fire services continued throughout this period.
Fire management strategies concentrated on early
suppression, while rural services also instigated wildfire
risk awareness campaigns (Christchurch City Council,
2014; National Rural Fire Authority, 2016).
Despite increased risks associated with these land use
patterns, statutory planning policy prior to the 2017
Port Hills fires continued to support continued urban
expansion onto the valleys and lower slopes up to 160
metres, while retaining and expanding farming and
forestry and intensive recreation and public networks,
and expanding areas of indigenous vegetation

Figure 4. Diagram showing the development of Port Hills wildfire
threat over time

Figure 5. Recorded origins and paths of widlfires on the Port Hills.
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restoration, especially on the upper flanks and valleys
marked by high fire risk (Christchurch City Council, 2008,
2009, 2010b, 2016; Environment Canterbury, 2016; Rob
Greenaway & Associates, 2004) . Figure 4 shows how
the wildfire threat to the Port Hills has increased through
time, while Figure 5 shows the location and trajectory of
recorded wildfires since European settlement.
This historical record shows that the spatial configuration
and dynamics of expanding forestry and lifestyle blocks,
reduced grazing and revegetation, urban expansion,
and increased public recreational access combined
to increase wildfire threat on the Port Hills prior to the
2017 fires (AFAC, 2017; Jakes et al., 2010). A belt of
settlement encroachment around the base of the Hills
brought urban land uses and assets closer to the tall
woody vegetation on the mid slopes. This increased
risk and threatened values, and to a lesser extent, fire
hazard. The mid-slopes of the Hills developed into an
extensive fire hazard zone due to plantation forestry and
lightly grazed farmland. An upper band of mixed hazard
emerged, with scrublands and remnant native forest
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increasing, overlaid with an expanding public access and
recreation networks. As shown in Figure 6, this brought
many more people into the area, further increasing risk
and threatening assets.

Christchurch fire management
strategy: The Port Hills fires Recovery
Plan
The Port Hills Fires Recovery Plan (PHFRP) was
released in June 2017 and constituted an institutional
framework for the recovery. The writing of this document
involved a wide range of governing bodies including
Christchurch City Council, Selwyn District Council, and
Environment Canterbury (ECAN). It gave a strategic
framework for the “coordinated recovery from the fires,
responding to the short, medium and long-term social,
built, economic and natural issues” (Christchurch City
Council, 2017).
In November 2017, an independent Port Hills Operational
Review (PHOR) was produced for Fire and Emergency
New Zealand (FENZ). This document focused on

Figure 6. Distribution of land uses in the Port Hills prior to the 2017 fires
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detailing and improving the operational management
of wildfire events. It also evaluated and promoted more
forward-thinking approaches to managing wildfire threat,
which are to be realised by FENZ as outlined in the
subsequent Action Plan (FENZ, 2017b). Other groups
have also developed less formal recovery plans. These
include the Ecological Recovery Group, that produced
a management plan for vegetation recovery within a
month of the fires occurring (Muerk, 2017).
Land-management strategies within the PHFRP and
PHOR followed international best-practice by focusing
on improving readiness, such as preparing emergency
responses for future wildfire events (Christchurch City
Council, 2017). A description of wildfire threat for the Port
Hills had previously been undertaken, in 2011. However,
this is still to be refined according to the Port Hills
Operational Review (AFAC, 2017). Social development
in the PHFRP focuses predominantly on one-way
education, community recovery support and improving
warnings and emergency communication, while the
PHOR mandates research and the development of coconstructed education (AFAC, 2017).
In the PHFRP, spatial planning is identified as an
opportunity, but is only weakly supported in policy under
a “where practical” proviso (Christchurch City Council,
2017, p. 9). Notably, the review of spatial planning
opportunities for wildfire management is only focused
on the urban component. Furthermore, it appears that
the review will only consider the period from mid-2019
onwards, when approximately two thirds of the recovery
capital will have already been invested elsewhere
(Christchurch City Council, 2017, 2018). The PHOR
does not make mention of spatial planning (AFAC, 2017)
and there is little overall recognition of spatial land use
planning as a wildfire management strategy.
While the PHOR concentrates more on social and landmanagement components of wildfire management,
the PHFRP approaches the recovery with a largely
restorative approach. This involves reinstating the prefire land uses and built environment, with the specific
preservation and rebuilding of residential, commercial
and utility structures and assets within the Port Hills
(Christchurch City Council, 2017). This will intensify the
spatially-tiered composition of the Port Hills, within a
context of high and likely increasing wildfire threat. The
current restorative approach is therefore likely to further
intensify many spatial drivers of peri-urban wildfire threat
which have significantly contributed to the extent of
damage from the 2017 fires.
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Conclusion
The focus and content of the 2017 Port Hills Recovery
Plan suggests that local wildfire management and
governance in New Zealand are failing to take
opportunities, and legislative obligations, to apply
landscape-scale spatial planning strategies that would
better manage peri-urban wildfire threats. As with the
Christchurch City Council (2014) Rural Fire Management
Plan, the Recovery Plan primarily contains a combination
of social development and land management strategies.
Internationally, its recognised that wildfire needs to be
managed by considering the complex combination of
social, physical, and political factors driving wildfire
threat (Smith et al., 2016). Applying a combination of
social development and land management reflects the
move towards a multi-consideration approach in New
Zealand. However, it does not significantly use spatial
planning to reduce this threat, in contrast to the growing
number of examples of spatial planning being applied
internationally, to manage social, physical, and political
implications of land development for wildfire threat
(Burby, Deyle, Godschalk, & Olshansky, 2000; Buxton,
Haynes, Mercer, & Butt, 2011; Gill, 2005; Gill et al., 2013;
Rasker & Barrett, 2016; Syphard et al., 2013).
Current land use planning is inadvertently increasing this
threat through the expansion of residential, recreational
access and flammable plantation forest blocks within
high fire risk areas of the Port Hills. Strong and sustained
leadership is needed to implement land use planning
that reduces, rather than increases, wildfire risk within
these peri-urban areas. This is particularly important in
the wake of a wildfire when public, and political, concern
over wildfire impacts are high; and correspondingly, the
will to dedicate resources to reducing these risks through
best practice strategies, including land use planning.
The absence of more progressive land use planning
also runs contrary to Resource Management Act 1991
(NZ) requirements to manage wildfire threat through the
management of the use, development, and protection
of natural and physical resources.
Christchurch, and New Zealand as a whole, need to
develop more explicit land use planning strategies for
fire risk management if they are to effectively reduce
future peri-urban wildfire threats. This is particularly
relevant under climate change dynamics which are
predicted to further exacerbate wildfire risks. However,
more research is needed to understand how spatial
planning could be effectively implemented as a tool to
manage wildfire within the New Zealand local contexts,
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and as a demand which needs to be effectively met
by a combination of local governance instigation and
collaborative processes (Bihari et al., 2012; Burby et
al., 2000; Smith et al., 2016).
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