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Abstract

Post-wildfire reconstruction processes offer an opportunity to implement structural risk
reduction measures and develop wildfire resilience; however, these efforts often lack com-
prehensiveness. Focusing on Chile, this research addresses the need for increased and
nuanced understanding of the implementation and subsequent modifications in wild-
fire risk reduction actions in the built environment during post-wildfire reconstruction
processes. Accordingly, this study aims to identify the physical changes associated with
implementing structural wildfire risk reduction measures in Chile’s reconstruction efforts
from their establishment to the present, organized based on two secondary objectives:
(1) document the physical changes that have occurred following the disaster, and (2) dis-
tinguish and categorize the reconstruction interventions. A mixed-methods multiple case
study approach was employed, analyzing four post-wildfire reconstruction processes (Val-
paraiso, 2014; Santa Olga, 2017; Castro, 2021; and Punta Lavapie, 2023) through spatial
analysis of physical changes and qualitative content analysis of documents to identify
and categorize interventions. The research found that structural wildfire risk reduction
measures and wider settlement improvements have been implemented in all case studies
with varying emphasis and comprehensiveness. However, the results also suggest that
these reconstruction efforts have not improved settlements’ long-term wildfire resilience.
This study contributes to the theory and practice of reconstruction and risk reduction by
showing that the post-disaster period often fails to lead to lasting systemic change.

Keywords: disaster risk reduction; reconstruction; wildfire; resilience

1. Introduction
Wildfires can pose significant risks at the wildland-urban interface (WUI) and peri-

urban areas where settlements are in proximity to vegetated areas and humans’ lives
and material goods are more exposed to fire [1]. Wildfire risk can be understood as
the function of: (a) the wildfire hazard, associated with the vegetation or available fuel,
topography, weather/climate conditions, ignition likelihood and suppression capabilities;
(b) the exposure, which relates to population, economic and built assets, and ecosystem
services exposed to the hazard; and (c) the vulnerability, which refers to socio-economic
factors, building conditions, and demographics of the population and assets exposed to the
hazard [2]. Accordingly, international wildfire frequency and intensity are increasingly [3]
associated with worsening weather conditions that support extreme fires [4–6]. Even more
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so, settlement patterns in WUI areas, such as growing low-density urban sprawl and rural-
residential developments that encroach upon fire-prone areas, can also affect the frequency
and severity of catastrophic wildfires, increasing the risks for humans, properties, and the
environment [7–9]. This implies that the development and management of settlements
need to consider wildfires.

In Chile, wildfire events that impact WUI areas are a relatively new and growing chal-
lenge. Chile’s fire regime is dominated by frequent low-intensity fires, with exceptionally
intense events concentrated in the south-central territory [10,11], which also corresponds
with the most populated areas of the country. Even more so, climate change is increasing
the occurrence of fire weather [12] and projections suggest a slight rainfall decrease by 2100,
but a significant temperature increase [13]. Within this context, wildfire events that impact
settlements are becoming more common, and there is growing awareness of the need to
address this risk in relation to the design and management of the built environment [14–17].

Taking into consideration the Chilean wildfire context, it is critical for Chile to re-
duce wildfire risk by addressing the physical aspects of wildfire disaster risk reduction
(DRR) through structural measures, complementing them with non-structural ones such as
community awareness and behavioural change. Structural measures refer to any physical
constructions and built environment actions to avoid or reduce the hazard impact, and
engineering techniques to resist the hazard [18]—the road network, managing vegetation,
and increasing the fire resistance of structures. Structural measures implemented via archi-
tecture, building, urban design, spatial planning, and forest regulations and management
are widely acknowledged as a way to treat disaster risk [19–21] and wildfire risk [2,22–25],
and there is increasing evidence that they can contribute to wildfire DRR [14–16]. Further-
more, there is a growing body of international academic literature [25–28] and Chilean
prevention guidelines [29,30] that provide guidance about common structural measures
that can contribute to wildfire DRR. These physical actions can focus on: (a) avoid wildfire
exposure, by directing new settlements to suitable locations and limiting development
in areas where risks are considered unacceptable (giving particular attention to sensitive
infrastructures); or by relocating people or assets away from high wildfire-prone areas;
(b) reduce wildfire exposure, by clearing or modifying vegetation near structures; develop-
ing wildfire buffer zones; or by other fuel management strategies; (c) increase the resistance
of structures to wildfires, including retrofitting existing buildings through improved con-
struction, landscape, and infrastructure to better withstand a wildfire attack; and designing
new developments that are better prepared to withstand a wildfire; and (d) improve the
response to wildfires, by facilitating response of emergency services via the provision
of water, fire truck access, among others; and by enabling civilian response via multiple
evacuation routes. Thus, actual disasters resulting from wildfires could often be avoided
if appropriate DRR measures are set in place to guide settlements’ development and to
manage them over time.

After a wildfire, there is a window of opportunity to Build Back Better and implement
structural measures that can contribute to wildfire DRR, together with other measures that
can improve wider living conditions in impacted communities. At certain critical times,
separate streams of problems, policies, and politics come together, joining solutions to
problems—the window of opportunity—suggesting that favourable contexts are created
by compelling problems, such as a catastrophe, or by political events [31]. Considering
that much public attention and political will are given to disasters’ impact and to relief and
recovery actions after an event, the idea that disasters provide a window of opportunity
for transformative potential is prevalent in the DRR literature [32–34]. Reconstruction
processes could offer the opportunity for Build Back Better, an approach to the recov-
ery and reconstruction aiming to increase the resilience of communities by integrating
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DRR and reducing vulnerability to future hazards [35]. Likewise, the period following a
destructive wildfire can provide a ‘hot moment’ for changing and creating fire-adapted
communities [36]. This is important because it implies reconstruction processes could allow
for the implementation of measures for wildfire DRR by avoiding or reducing wildfire
exposure, increasing wildfire resilience of structures, and improving the conditions that
facilitate response actions. Even more so, they could also allow for wider improvement
of living conditions in communities affected, especially in areas poorly serviced, such
as ensuring access to clean water, reliable electricity, and better healthcare facilities and
public spaces. Despite reconstruction’s potential and for implementing structural measures
to treat wildfire risk, in practice, the window of opportunity after a disaster often does
not lead to the implementation and maintenance of comprehensive systems of physical
actions for wildfire DRR. The international literature highlights that built environment
systems of decisions and actions can often struggle to integrate and act on wildfire DRR
comprehensively [37–40].

Disasters in Chile have led to changes in governance and regulation. The origins and
amendments of spatial planning in Chile are directly tied to post-disaster contexts, and
there is evidence of attempts to integrate wildfire DRR and spatial planning better after
major events [41,42]. Furthermore, in recent decades, the 2010 Chilean earthquake and
tsunami, along with subsequent disasters, have highlighted significant shortcomings in the
country’s disaster management strategy. The Office of National Emergency of the Interior
Ministry (ONEMI), a primarily reactive and emergency response-focused institution, was
found to be inadequate in a rapidly changing environment. The lessons learned from these
events, particularly the need for a more comprehensive and proactive approach, became
the primary motive for the change from ONEMI to the National Disaster Prevention
and Response Service (SENAPRED) implemented in 2023 [43]. Similarly, after recurrent
wildfires that challenged the governance around them, in 2025, the new National Forestry
Service (SERNAFOR) replaced the former National Forestry Corporation CONAF, with an
enhanced focus on the sustainable management of forests, prevention of wildfires, and the
authority to enforce regulations.

From the perspective of physical changes for DRR in Chile, the literature suggests that
some efforts have been made to take advantage of the post-wildfires window of opportu-
nity; however, the impact of these initiatives on long-term DRR requires further assessment.
In the context of Valparaiso’s reconstruction after the 2014 wildfires, official sources in-
dicate early implementation of DRR measures [44] and the use of an existing program
for neighbourhood improvement—the program ‘I like my neighbourhood’—to develop a
pilot proposal to integrate risk reduction and management strategies in four Valparaiso
neighbourhoods [45], although this pilot initiative was not subsequently sustained as a core
objective of the programme. Similarly, the reconstruction of Santa Olga after the 2017 wild-
fire considered DRR measures [46,47]. Drawing a comparison between the reconstruction
efforts following the 2010 earthquake and tsunami, and the 2017 wildfires, research argues
that there have been considerable improvements post-2017, as the government adopted
a more integrated and supportive role for affected communities, guided by principles
of safety, quality, inter-sectoral collaboration, and public participation, encapsulated by
the strategic aim to Build Back Better [48]. Despite these advancements, the study also
identifies persistent systemic challenges within the institutional framework, the dynamics
between key actors, and the efficacy of community engagement [48]. Ultimately, detailed
characterizations of the implementation and maintenance of these structural measures
are scarce [47,48], especially in more research cases such as reconstruction post-wildfire in
Castro 2021 [49,50] and Punta Lavapie 2023 [51]. This highlights the need for increased
understanding of post-wildfire reconstruction processes as a window of opportunity to
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implement positive systemic change for reducing disaster risk. Accordingly, the problem
addressed by this proposal is the need for increased and nuanced understandings about
the implementation and maintenance of comprehensive wildfire DRR actions in the built
environment in Chile, as a relevant case that can illustrate these processes internationally.
Thus, this research aims to identify the physical changes associated with the implementa-
tion of the structural measures for wildfire DRR in reconstruction processes in Chile from
their execution to the present.

The paper follows to describe the mixed-methods approach used in the four case
studies (the reconstruction processes initiated after destructive wildfires in the Chilean
localities of Valparaiso 2014, Santa Olga 2017, Castro 2021, and Punta Lavapie 2023) to
identify the physical changes associated with the implementation of the structural measures
for wildfire DRR. Next, the results for each case study are outlined, showing that structural
measures for wildfire DRR and settlement improvements have varying focuses. The
Section 4 also argues that reconstruction efforts have not increased long-term resilience and
may raise risk in some areas. The conclusion highlights that post-disaster periods often fail
to cause lasting systemic change, thereby adding to the reconstruction and risk reduction
theory and practice.

2. Materials and Methods
In order to address the research aim, the research design considers two secondary

objectives. The first objective is to document the physical changes that occurred in the case
studies following the disaster, considering the initial reconstruction and its subsequent
evolution up to the time of data collection. The second one is to distinguish and categorize
the reconstruction interventions previously documented. It is important to point out
that we refer to these interventions in a broader way as ‘physical measures’ because
they encompass structural measures for wildfire DRR, as well as other wider physical
changes introduced during the reconstruction. Accordingly, a mixed-methods approach
was employed, incorporating spatial analysis of settlement physical change and qualitative
content analysis of documentation to distinguish the types of interventions implemented.

2.1. Selection of Cases

The research was approached as a multiple-case study [52] of four case studies: the
reconstruction processes initiated after destructive wildfires in (1) Valparaiso 2014, (2) Santa
Olga 2017, (3) Castro 2021, (4) Punta Lavapie 2023 (see Figure 1 and Table 1). The temporal
scope of case selection is inherently limited to the post-2014 period, as the Valparaíso 2014
event marks the beginning of the recent series of large-scale wildland-urban interface fires
in Chile. All case studies chosen are from Chile because of the requirement to perform in
situ observations. The selection intentionally spans four different administrative regions
of the country to capture potential variations in governance and environmental context
(Figure 1), from long-term organic recovery to recent, highly planned interventions.

The cases were selected to capture a spectrum of post-wildfire reconstruction ap-
proaches across different temporalities and scales in Chile. This approach allows for
a unique analysis of how reconstruction mechanisms have evolved over time, reflecting
lessons learned from earlier events. Valparaiso 2014 was chosen for its decade-long, organic,
and resident-led recovery process resulting in densification in a high-risk area character-
ized by a history of socio-economic vulnerability and high levels of preexisting housing
informality. In contrast, Santa Olga 2017 represents a state-led, top-down ’refounding’ of a
settlement, featuring a completely new urban layout and managed relocation. Castro 2021
exemplifies a reconstruction explicitly governed by a risk-based zoning plan designed to
reduce density. Finally, Punta Lavapie 2023 was selected to analyze a recent and mixed gov-
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ernment response model, which includes temporary housing, a transitional settlement, and
industrialized permanent solutions in a remote community where doubled-up households
are a common socio-economic reality.

Figure 1. Regional location of the case studies within Chile.

Table 1. Summary and Rationale for Case Study Selection.

Case Study Fire Event Context Impact Key Reconstruction
Characteristic

Valparaiso 2014
Large-scale urban interface

fire in an area with high
informality.

3226 Constructions
destroyed

15 Fatalities
1042 Burned hectares

Long-term (10-year)
organic and resident-led
reconstruction process

leading to densification.
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Table 1. Cont.

Case Study Fire Event Context Impact Key Reconstruction
Characteristic

Santa Olga 2017

Near-total destruction of a
town during a national

megafire event (“Tormenta
de Fuego”).

2831 Constructions
destroyed

11 Fatalities
183,946 Burned hectares

State-led, planned
“refounding” of the

settlement with a new
urban layout and managed

relocation.

Castro 2021
High-impact fire in a dense,

formal urban
neighbourhood.

129 Constructions
destroyed.

No fatalities
5.4 Burned hectares

Reconstruction is explicitly
governed by a

post-disaster, risk-based
zoning plan to reduce

density.

Punta Lavapie 2023
Destruction in an isolated
coastal community during
a regional megafire event.

88 Constructions destroyed.
No fatalities

1822 Burned hectares

Recent mixed-model
response combining

temporary housing, a
transitional settlement, and

industrialized solutions.
Source: Author’s own elaboration.

Governance Context of the Case Studies

Chile functions within a national system of overarching national institutions and
regulations that are implemented in a decentralized way at the regional or local level.

In terms of emergency management, the National Disaster Prevention and Response
Service (SENAPRED) [43] (ONEMI before 2023) is responsible for disaster prevention,
immediate response, and coordinating recovery efforts. After a disaster, its primary goal is
to manage early recovery [53] by providing temporary dwellings to affected families.

From the perspective of the long-term reconstruction, a sectoral approach is employed,
based on the different ministries.

The Ministry of Housing and Urbanism (MINVU) oversees temporary housing recon-
struction management, urban planning, and provision of permanent housing solutions. It
is important to distinguish between the national MINVU and its Regional Ministerial Secre-
tariat (SEREMI) offices. The regional offices directly represent the ministry in each region.
They are responsible for implementing and adapting national policies and programs to the
specific realities and needs. They coordinate the execution of housing and urban devel-
opment projects within their respective regions, collaborating directly with the Regional
Housing and Urbanization Services (SERVIU) and local municipalities. The reconstruction
of permanent housing is performed through different subsidies, most noticeably:

• On-Site Construction Subsidy (CSP)

Program that provides financial assistance for families to build a new house on land
they already own.

• Construction on New Land Subsidy (CNT)

Collective subsidy program for groups of families to build housing projects with
multiple units on a new plot of land, so families are relocated to a new place.

• Subsidy for the Acquisition of Already Built Housing (AVC)

Financial subsidy for families to acquire an existing house or apartment, either new
or used.

• Material Bank Subsidy (BM)
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Program that focuses on repairs and maintenance for existing homes. It provides a
financial subsidy that includes a digital gift card, allowing families to buy construction
materials at authorized stores.

Other entities that participate in reconstruction processes include the Ministry of Public
Works (MOP), which is responsible for the reconstruction of the critical infrastructure,
including roads, bridges, water systems, and other essential public assets. Furthermore,
Non-Governmental Organizations (NGOs) and private companies also play an important
complementary role in Chile’s post-disaster reconstruction plans.

2.2. Data Collection

To address the study’s two objectives of documenting physical evolution and cate-
gorizing interventions, data were collected through two primary streams: documentary
sources and spatial datasets.

First, the documentary information used in this study was obtained from various
secondary sources, including official documents (N = 61), transparency data (N = 10) [54],
official website (N = 14), academic papers (N = 1), and media (N = 8). (see Appendix A
for a detailed list per case). These sources were used to quantify the extent of damage
and details of reconstruction projects, considering dwellings, equipment, infrastructure,
and services.

Second, spatial data were obtained from four primary sources. First, foundational
GIS base cartography, including administrative boundaries, topography, and other vec-
tor layers, was obtained from the official Chilean Spatial Data Infrastructure. Second,
high-resolution orthophotographs were captured via drone during the project’s fieldwork
campaigns to obtain detailed, up-to-date imagery of the reconstruction status. Third, a
time series of historical and current satellite imagery was sourced from Google Earth to
provide a temporal overview of the affected areas. Finally, systematic in situ observations
and photographic records were gathered during fieldwork campaigns for each case, con-
ducted between December 2023 and August 2024: Santa Olga (December 2023); Castro
(January 2024); Valparaiso (April 2024); and Punta Lavapie (March and August 2024). This
fieldwork included a comprehensive photographic inventory to systematically document
the operational status and physical condition of key DRR infrastructure.

2.3. Data Analysis

A dual approach to the data analysis was also employed in correspondence with the
two sources of data.

First, the collected documentary information was synthesized and organized within
a categorized database of structural measures for wildfire DRR. Information about the
reconstruction projects codified using Excel (version 2507). The file comprises 150 rows,
primarily codifying the purpose of the measures for each case study. An initial categoriza-
tion was used and then expanded inductively from the preliminary results. The initial
codification was based on categories identified in the literature review [25–30], all of which
are related to wildfire DRR measures:

(a) Avoid wildfire exposure, by directing new settlements to safe areas and restricting
development in high-risk areas, particularly around sensitive infrastructure. This also
includes relocating people and assets from zones prone to wildfires.

(b) Reduce wildfire exposure, by clearing or modifying vegetation near buildings to
create a buffer zone.

(c) Increase resistance to wildfires, improving construction, landscape, and infrastructure
to better withstand a wildfire attack.
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(d) Improve response to wildfires, by facilitating the response of emergency services to
answer with better access for fire trucks and water supplies, and providing multiple
escape routes for residents.

During the analysis process, new categories were created by an inductive process; these
categories were related to physical changes associated with measures implemented during
the reconstruction processes that address wider settlement recovery or improvements,
distinct from wildfire DRR:

(e) Facilitate early recovery, by building emergency dwellings for affected families and
other temporary facilities for the initial reconstruction process.

(f) Reduce other risks, focused on slope stabilization and retaining walls.
(g) Improving other liveability aspects, by building facilities for communities, including

public squares, community centres, sports centres, and sanitary improvements.
(h) Restore preexisting conditions, to rebuild housing and facilities without additional

improvements beyond the minimum standard.

It is important to note that these categories (e–h) that emerged from the case studies’
observations and analysis do not necessarily represent an ideal of any kind, unlike cate-
gories (a–d), which do aim to showcase the range of wildfire DRR applicable and desirable
structural measures for DRR.

Complementary to the primary codification of the purpose of the projects and mea-
sures, other variables were considered to complement the analysis, including execution
date, financial, and maintenance management, along with the budget associated with each
project. It is important to understand the conversion process. Budgets, originally expressed
in Chilean Pesos (CLP) and Unidad de Fomento (UF) (UF is Chile’s inflation-adjusted unit),
were converted to their equivalent in US dollars. To ensure consistency, this conversion
to US dollars used the average annual exchange rate for the year in which each project’s
budget was reported or executed. For amounts specified in CLP, they were first converted
to UF using the average UF rate for the year. As a general rule, when different sources
reported different budgets for one project, the highest amount was recorded in the budget
cell. At the same time, any additional details were specified in the description table.

Second, the spatial analysis began with the co-registration and correction of all time-
series imagery in ArcMap 10.8 to ensure a reliable basis for comparison. The core analysis
involved the manual georeferencing of constructions, an approach chosen over automated
algorithms as the academic literature indicates that such methods perform poorly in dense
and morphologically informal settlements, where irregular patterns and material hetero-
geneity limit their accuracy [55,56]. To maintain consistency, all digitization was conducted
by a single analyst following a standardized protocol, thus minimizing inter-rater vari-
ability. Through systematic visual interpretation, each construction was classified and
tracked across key temporal snapshots—including pre-disaster, immediate post-event, and
subsequent intervals—with the specific timing for each case detailed in Table 2. It is impor-
tant to note that the terminology used for post-disaster modifications intentionally varies
between case studies. This reflects the finding that the non-standardized nature of each
reconstruction process led to distinct morphological outcomes, and using specific terms
preserves this analytical precision, especially utilizing the categorization system obtained
in the codification process (data analysis). The resulting spatiotemporal dataset of the built
environment was integrated via a spatial join with the categorized database of structural
measures for wildfire DRR and other measures for wider settlement improvements. This
integrated analysis forms the basis of the study’s outcome assessment method, where the
long-term effectiveness of the reconstruction is evaluated, leading to several cross-case
findings that are systematically presented in the Results Section. Finally, the positional
accuracy of this dataset was validated through triangulation, using in situ observations
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and cross-referenced with official initial damage assessments from the Basic Emergency
Form (FIBE), Chile’s governmental post-disaster data collection instrument, where these
data were available.

Table 2. Temporal Framework of the Reconstruction Process for Each Case Study.

Case Study Pre-Fire
Observation

Immediate Post-Fire
Observation

Early Reconstruction
Observation

Formal Reconstruction
Observation

Reconstruction
Evolution Observation

Valparaiso
(April 2014) March 2014 April 2014 August 2014 April 2017 February 2024

Santa Olga
(January 2017) December 2016 February 2017 March 2018 March 2020 October 2023

Castro
(December 2021) December 2021 December 2021 N/A December 2022 November 2024

Punta Lavapie
(February 2023) October 2022 February 2023 September 2023 February 2025 N/A

Source: Author’s own elaboration based on the georeferencing methodology and preliminary results. “N/A” (Not
Applicable) is used for recent cases where distinct stages have not yet occurred or are part of an ongoing process.

3. Results
This section presents a summary of cross-case results, followed by individual case

study findings, organized into four sections that correspond to each case study. The results
reveal a central tension: while all reconstruction processes implemented a wide range of
structural DRR measures and wider settlement improvements, the overall analysis points to
three consistent cross-case findings that ultimately undermine long-term wildfire resilience.
The following paragraphs first detail the scope of the implemented measures and their
corresponding budgets (see Tables 3–5), before presenting these three key findings in detail.

Table 3. Number of projects and Budget (USD).

Valparaiso 2014 Santa Olga 2017 Castro 2021 Punta Lavapie 2023

Wildfire DRR Projects Budget
(USD) Projects Budget

(USD) Projects Budget
(USD) Projects Budget

(USD)
Avoid wildfire exposure 2 58,115,163 2 24,436,510 2 2,736,703 0 0

Reduce wildfire exposure 16 16,940,026 12 130,065 2 111,074 0 0
Increase resistance to wildfires 0 0 2 7,621,354 1 2,621,973 2 79,362
Improve response to wildfires 86 151,287,731 2 6,096,567 2 22,677 1 562,717

Wider Measures
Facilitate early recovery 1 2,314,981 0 0 0 0 5 54,640

Reduce other risks 62 2,927,048 2 18,004,766 1 N/A 1 N/A
Improve other liveability aspects 15 1,988,127 17 14,965,358 2 22,677 3 350,469

Restore preexisting conditions 9 52,023,492 3 18,058,143 1 17,130 3 2,277,051

Source: Author’s own elaboration.

In general terms, Valparaiso 2014, Santa Olga 2017, and Castro consider seven out of
the eight categories, whereas Punta Lavapie 2023 considers only five. Furthermore, Table 3
describes the measures per category in terms of the quantity of projects and their budget
per case; and Table 4 lists the projects by category, providing a nuanced illustration of the
initiatives undertaken per case.

Distinguishing wildfire DRR measures from other initiatives, the cross-case results
show that structural measures for wildfire DRR have been implemented in all cases (see
Table 4) in at least two of the four categories for wildfire DRR: ‘Reduce wildfire exposure’;
‘Improve response to wildfires’; ‘Avoid wildfire exposure’; and ‘Increase resistance to
wildfires’. It stands out that in Santa Olga 2017 and Castro 2021, measures in all four
categories were implemented; conversely, in Punta Lavapie 2023, the least comprehensive
reconstruction, only measures for ‘Improve the response’ and ‘Increase the resistance
to wildfire’ were implemented. It also stands out that in all case studies, measures for
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‘Improve the response’ were considered. In terms of budget (see Table 3), one of the lowest
allocations is for implementing measures to ‘Reduce wildfire exposure’ (4.5% of the total
budget), such as removing illegal dumps, clearing ravines, or building mitigation parks.
Furthermore, ‘Improve the response’ initiatives, which include measures such as enhancing
car, pedestrian, or maritime connectivity, and implementing fire suppression systems,
among other actions, is one of the categories with the highest budget allocation (41.2%
of the total budget). Within this category, most of the budget (97.6% of the total budget)
is directed towards road connectivity improvement projects. The next category with the
highest budgetary allocation is ‘Avoid wildfire exposure’ (22.2% of the total budget), which
covers subsidies for the Acquisition of Already Built Housing (AVC) (29% of the category
budget) and Construction on New Land (CNT) (71% of the category budget) in other
areas. These reconstruction solutions strategically aim to relocate families away from
areas with high wildfire risk. Lastly, initiatives for increasing the resistance of buildings,
including public buildings and houses rebuilt, incorporate improvements in fire resistance
that exceed the minimum standards by law. This category allocated 2.7% of the total budget.
In Santa Olga 2017, this category represented 9% of the case’s total budget. In Castro 2021,
it represents 47.4% of the case budget, because the On-site Construction Subsidy (CSP)
provides an improvement on the minimum required construction standards. In Punta
Lavapie, the budget for this category accounted for 2.4% of the total budget, which included
two educational buildings.

From the perspective of wider settlement improvements, the results also show that
in all case studies there have been significant efforts to address other broader issues
distinct from wildfire DRR through the reconstruction processes, in at least two of the four
categories of wider measures: reduce other risks, restore preexisting conditions, improve
other liveability aspects, and facilitate early recovery (see Table 4). The results show that in
all case studies a significant number of projects and budgets (see Table 3) are destined for
restoring preexisting living conditions (18.9% of the total budget). This is mainly associated
with housing reconstruction based on the On-site Construction Subsidy (CSP) (97.7 per cent
of the category budget) and the Material Bank Subsidy (BM) (0.65% of the category budget),
with no consideration of wildfire DRR (see Table 5). Furthermore, in all case studies,
reconstruction processes have been used to ‘Improve other liveability aspects’ and to deliver
other liveability aspects, including improving sanitary conditions, and building public
facilities previously needed in the community, such as creating a medical centre. Noticeably,
reconstruction processes in two cases triggered the implementation of land containment
measures such as retaining walls to reduce landslide risks. Acknowledging the social and
political needs and forces that influence reconstruction processes, it is important to point
out that restoring preexisting conditions and improving other liveability aspects without
thorough consideration of wildfires can challenge DRR. Especially, restoring previous
conditions without serious mitigation actions might not be desirable from the perspective
of risk reduction.

Overall, the analysis of the reconstruction measures—classified across the eight estab-
lished categories—reveals three consistent cross-case findings that suggest that long-term
resilience has been compromised. First, a consistent outcome was the trend towards densi-
fication and risk-prone development in affected areas. In Valparaíso 2014, for instance, the
total number of constructions within the fire-affected, high-risk area grew from 4273 pre-fire
to 4740 a decade later.
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Table 4. Projects by Category.

Valparaiso 2014 Santa Olga 2017 Castro
2021

Punta Lavapie
2023

W
il

dfi
re

D
R

R

Avoid wildfire exposure

Subsidy for Acquisition of Already Built Housing (AVC) 1 1 1
Construction on New Land Subsidy (CNT) 1 1 1

Reduce wildfire exposure

Mitigation Park 3 1
Removing illegal dumps 10

Waste Management 1
Clearing ravines 2

Vegetation Management 1
Reforestation 11

Riks Zone and Non-buildable Zone 1

Increase resistance to wildfires

Fire Station 1
Educational Establishment 1 2

On-site Construction Subsidy (CSP) 1

Improve response to wildfires

Signs and Demarcations 1 1
Maritime/Port Connectivity Improvement 1

Road Connectivity Improvement 10 2
Pedestrian Path Improvement 18

Alarm and Siren Systems 9
Fire Extinguishing Systems 39 1

Safe Zones 9

W
id

er
M

ea
su

re
s

Facilitate early recovery

Temporary Public Restrooms 1
Primary School 1
Kinder garden 1

Playgroup 1
Emergency Housing 1 1

Reduce other risks

Land Containment and Security 62 2 1 1

Improve other liveability aspects

Sport Facilities 2 1 1
Medical Centre 1

Community Spaces 7
Sanitary improvements 10 2 2

Murals 1
Bus Stop 1
Square 3 4 1

Bus Station 1

Restore preexisting conditions

Sports Facilities 3 1
Community Spaces 4

Material Bank Subsidy (BM) 1 1 1 1
On-site Construction Subsidy (CSP) 1 1 2

Source: Author’s own elaboration.

Second, the proliferation of informality emerged as a prominent finding across all
cases. The time-series analysis reveals a significant number of informal extensions added to
formally reconstructed houses, which compromise their fire-resistant integrity and increase
the risk of structure-to-structure fire propagation.

Third, a notable decline in the operational readiness of response measures due to
inadequate maintenance was a common finding. Fieldwork in Valparaíso confirmed that
critical infrastructure, such as dedicated water storage tanks and the early warning siren
system, suffer from neglect, rendering them ineffective.



Sustainability 2025, 17, 9162 12 of 33

Table 5. Affected dwellings and Subsidies provided.

  Valparaiso 2014  Santa Olga 2017  Castro 2021 
Punta Lavapie 

2023 

Houses: Total Damage  2516  1122  129  58 

Houses: Unaffected structures  1757  34  11  8 

Emergency housing  1600  0  0  75 

On‐site Construction Subsidy (CSP)  1184  527  67  31 

Construction on New Land Subsidy (CNT)    617  270  5  0 

Subsidy for the Acquisition of Already Built Housing (AVC)    1087  322  56  0 

Material Bank Subsidy (BM)  21  37  7  12 

  Avoid wildfire exposure    Increase resistance to wildfire    Facilitate early recovery    Restore Preexisting conditions 

Source: Author’s own elaboration.

3.1. Valparaiso 2014 Case Study

The spatiotemporal analysis of the Valparaiso 2014 case reveals a complex and
largely informal reconstruction process following the April 2014 wildfire, which destroyed
2516 constructions within the study area (see Figure 2). The initial response, observed four
months post-disaster, was dominated by the installation of 1600 emergency houses [44]
(see Table 5) alongside the emergence of 259 informal houses. By the three-year mark
in April 2017, the urban landscape had hybridized recovery pathways, with 760 formal
state-subsidized homes and 206 ongoing informal houses [57] coexisting with 248 modified
emergency houses and 156 new informal extensions. A decade after the event, in February
2024, this trend toward informal development had intensified significantly. While official
records noted 1182 formal on-site reconstructions through the CSP subsidy [58], this study’s
spatial analysis revealed a significantly higher number of informal houses (1801), dwellings
that evolved from emergency housing (594), and additional informal extensions (362). This
demonstrates a straightforward process of densification, as seen in Figure 2, with the total
number of constructions on-site growing from 4273 pre-fire to 4740 ten years later, not
including the 1704 families who were relocated out of the area through CNT and AVC
subsidies (see Table 5).

The spatial distribution of post-wildfire projects in Valparaiso 2014 shows interventions
across seven of the eight established categories, as detailed in Figure 3. The reconstruction
strategy prioritized community-scale resilience over the hardening of individual buildings.
Efforts concentrated on improving emergency logistics (‘Improve response to wildfires’)
and mitigating geohazards (‘Reduce other risks’). While this included extensive road and
pedestrian connectivity upgrades, it also incorporated innovative solutions such as a public
dry riser system and dedicated water storage tanks (Fire Suppression Systems–Australian
tanks). However, subsequent fieldwork reveals these systems now suffer from a significant
lack of maintenance, undermining their long-term effectiveness. The housing deficit was
addressed through a dual strategy of on-site reconstruction and subsidized relocations.
Moreover, fuel management projects were strategically targeted at high-risk ravines. A
critical finding is the complete absence of identified measures aimed at ‘Increasing the fire
resistance’ of individual homes, marking a significant gap in the recovery strategy.
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Figure 2. Spatiotemporal Evolution of the Built Environment in Valparaiso (April 2014–
February 2024).

Figure 3. Classification and Spatial Distribution of Post-Wildfire Reconstruction Measures in Val-
paraiso (2014–2024).
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3.2. Santa Olga 2017 Case Study

In contrast to Valparaiso 2014, the reconstruction of Santa Olga 2017 was characterized
by a highly planned, state-led process of urban refoundation. This followed the near-total
devastation caused by the 2017 “Las Maquinas” fire [59], part of the larger “Tormenta
de Fuego” event, which destroyed 1122 (see Table 5) of the 1156 existing constructions
in the locality [47], as seen in Figure 4. One year post-disaster, the analysis showed an
orderly start with 244 formal houses and only 11 informal dwellings, a rate significantly
lower than that observed in Valparaiso’s 2014 initial phase. This formal approach was
consolidated by the three-year mark with the delivery of 761 formal dwellings [60] and the
implementation of a new, planned road layout that reconfigured the settlement’s structure.
At the same time, informal houses remained limited to 60 dwellings. However, the six-year
analysis in October 2023, a total of 834 formal housing solutions had been delivered through
various subsidies (see Table 5). Although the number of formal houses reached 834 [61],
informal houses increased to 193 and 421 informal extensions had appeared on the formal
houses built during the earlier phases. This evolution highlights a planned reconstruction
that, over time, still experienced significant informal modification, ultimately resulting
in a reordered settlement with 1030 dwellings rebuilt on-site and 322 families who were
relocated via the AVC subsidy.

Figure 4. Spatiotemporal Evolution of the Built Environment in Santa Olga (February 2017–
October 2023).
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The reconstruction of Santa Olga 2017 represents a comprehensive, state-led refoun-
dation of the settlement, with interventions across seven of eight categories as detailed in
Figure 5. This planned approach implied the complete redesign of the road network and
installation of new hydrants to ‘Improve response to wildfires’. Housing solutions were
twofold: large-scale On-site Construction Subsidies (CSP) (‘Restore preexisting conditions’)
and the creation of a new, relocated neighbourhood, Villa Renacer, under the Construc-
tion on New Land Subsidy (CNT) (‘Avoid wildfire exposure’) (See Table 5). Crucially,
the strategy explicitly included measures to ‘Increase resistance to wildfires’ through the
construction of resilient public facilities, including a new fire station and improvements to
the health centre. The new urban layout is buffered by a mitigation park and native refor-
estation zones designed to ‘Reduce wildfire exposure’ (Figure 5). Furthermore, significant
efforts were made to ‘Improve other liveability aspects’, which included new community
sports facilities, public squares, and a critical upgrade to the rural potable water system.

Figure 5. Classification and Spatial Distribution of Post-Wildfire Reconstruction Measures in Santa
Olga (2017–2023).

3.3. Castro 2021 Case Study

The reconstruction process in Castro 2021, following the severe urban impact of the
“Camilo Henríquez” fire [62], was approached as a state-controlled, risk-based process.
After the fire destroyed 129 constructions in a high-density area (see Table 5), MINVU com-
missioned a risk assessment that influenced the reconstruction’s evolution. The assessment
defined the ravine itself as Risk Zone (Zone A), and the area to its east—formerly Yungay
neighbourhood—as Non-Buildable (Zone B1), prohibiting residential use due to severe fire
and landslide risk (see Figure 6) [50]. Consequently, reconstruction was concentrated on
the western side of the ravine, in the Camilo Henríquez neighbourhood. The process was
highly formalized: the one-year analysis revealed 54 new formal houses constructed on
the western side and, in contrast to other cases, a complete absence of informal houses on
both sides of the ravine. By the three-year mark, while the number of formal dwellings had
increased to 70 and informal houses remained at zero, a new phase of informality emerged
with 59 informal extensions on these new dwellings, as seen in Figure 6. This top-down
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approach successfully resulted in a deliberate reduction in urban density, with only 74 of
the original 119 pre-fire building lots being reconstructed on-site. Nevertheless, the process
remained incomplete, with 56 housing solutions still pending for displaced families via the
AVC subsidy (see Table 5).

Figure 6. Spatiotemporal Evolution of the Built Environment in Castro (December 2021–
November 2024).

The reconstruction in Castro 2021 was explicitly governed by a post-disaster risk
assessment from the Ministry of Housing and Urbanism (MINVU), resulting in a strategy
centred on risk-based zoning, as detailed in Figure 7. The primary intervention was to
‘Avoid wildfire exposure’ by designating hazardous areas: Zone A (Risk zone) and Zone
B1 as non-buildable for residential use due to severe fire and landslide risk, facilitating
the relocation of families through Construction on New Land Subsidies (CNT) in another
area of the city. For areas deemed suitable, the strategy shifted to ‘Increasing resistance to
wildfires’ through the on-site reconstruction of homes (On-site Construction, CSP), which
were built with enhanced fire protection measures exceeding standard building codes.
However, this study’s spatiotemporal analysis revealed that the long-term effectiveness of
this resistance strategy is compromised by the subsequent emergence of informal extensions
on these new dwellings. These additions reduce the fire-resistant integrity of the structures,
decrease the separation between buildings, and increase the risk of structure-to-structure
fire propagation. These primary strategies were complemented by localized measures to
‘Improve response to wildfire’ through a new fire hydrant, to ‘Reduce other risks’ with new
retaining walls, and to ‘Improve other liveability aspects’ with the construction of a public
square and bus stop (see Figure 7).
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Figure 7. Classification and Spatial Distribution of Post-Wildfire Reconstruction Measures in Castro
(2021–2024).

3.4. Punta Lavapie 2023 Case Study

Shaped by its remote location, the reconstruction in Punta Lavapie 2023 after “Llico”
fire [51], is distinguished by a mixed and phased response model that involved the si-
multaneous deployment of multiple recovery strategies: on-site emergency housing, a
transitional settlement, traditional reconstruction, and industrialized solutions, reflecting a
pragmatic yet complex response to urgent housing needs in a remote community. The initial
recovery phase was characterized by the rapid installation of 75 emergency houses (Table 5);
67 were installed on-site for homeowners [63], while a dedicated transitional settlement of
8 dwellings was established for other residents from doubled-up households [64] affected
by the fire. This strategy facilitated a faster re-housing process with temporary solutions
compared to the initial delivery of permanent homes in the Santa Olga 2017 and Castro
2021 cases (see Figure 8).

The analysis at the two-year mark reveals a shift toward permanence, marked by
the reconstruction of the local school and the replacement of emergency housing with
permanent, industrialized housing solutions [51]. The subsequent shift toward permanence
involves delivering 43 permanent housing solutions through 31 On-site Construction
(CSP), comprising 12 industrialized and 19 traditional solutions, and 12 Material Bank
(BM) subsidies (see Table 5). However, this later phase also revealed the consolidation
of informality, with 10 new informal houses emerging in the transitional settlement and
20 temporary dwellings being modified by residents into more permanent structures
(Figure 8).
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Figure 8. Spatiotemporal Evolution of the Built Environment in Punta Lavapie (February 2023–
February 2025).

The reconstruction in Punta Lavapie 2023 was characterized by a focus on immediate
recovery and the hardening of critical infrastructure, with a notable absence of measures
to ‘Avoid’ or ‘Reduce’ wildfire exposure (see Figure 9). The strategy was dominated by
actions to ‘Facilitate early recovery’, such as installing emergency housing, and to ‘Restore
preexisting conditions’ through on-site housing reconstruction. Significant investment was
also directed at ‘Increasing resistance to wildfires’ by reinforcing key public buildings like
the local school and kindergarten (critical community facilities) (see Table 5). Uniquely
shaped by the community’s coastal location, the approach to ‘Improve response’ centred
on upgrading the pier as a maritime evacuation route.

Figure 9. Classification and Spatial Distribution of Post-Wildfire Reconstruction Measures in Punta
Lavapie (2023–2025).
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4. Discussion
Using the example of four Chilean case studies, this research advances understanding

of reconstruction processes as a potential opportunity to implement structural measures for
wildfire DRR and create better, more resilient settlements. The results indicate that these
reconstruction processes provide opportunities to implement wildfire DRR measures and
other improvements, which have enhanced overall settlement conditions, albeit partially
and incompletely. They overlook key aspects, suggesting they have not significantly
contributed to making settlements more resilient to wildfires, especially in the long term.

From a general point of view, the results suggest that in these reconstruction processes,
the intention is to Build Back Better, using this window of opportunity to improve wider
living conditions in impacted communities. This supports the idea that communities and
governments view these events as an opportunity to change [31–34] in line with the concept
of Build Back Better [35]. In fact, essential liveability aspects were upgraded through
these processes; for instance, sanitary improvements were implemented, new community
facilities were built, and landslide risks were reduced.

Despite these intentions, our analysis suggests these reconstruction processes do not
promote settlements that are more resilient to wildfires in the long run. As the cross-
case findings presented in the Results Section demonstrate, outcomes such as the trend
towards densification in high-risk areas, the widespread proliferation of informality, and the
poor upkeep of critical infrastructure collectively undermine long-term resilience. This is
particularly evident in the case of infrastructure maintenance, where fieldwork observations
in Valparaiso confirmed that critical infrastructure, such as dedicated water storage tanks
and fire hydrants, suffer from neglect and vandalism, rendering them ineffective. This
indicates that while measures to ‘Improve response’ were implemented, their long-term
contribution to resilience is not sustained.

The findings suggest that fire-prone behaviours are sometimes encouraged during
these processes, which can increase wildfire risk in some instances. The results align with
the literature that argues systems often struggle to implement wildfire DRR comprehen-
sively [37–40]. Furthermore, these findings highlight the limitations of reconstruction
processes in creating wildfire-resilient settlements, and they should be considered in the
context of the literature that claims these moments provide a ‘hot moment’ [36] or a window
of opportunity for improvement [31–33] and the development of fire-adapted communi-
ties [36]. Instead, the research findings support the view that the window of opportunity
after a disaster often does not lead to systemic change, or if it does, the change following a
large disaster can often be negative [34].

The results suggest that one of the main issues hindering the development of set-
tlements more resilient to wildfires is that the structural measures for wildfire DRR are
sometimes incomplete or poorly coordinated. This is critical, as the literature emphasizes
that wildfire DRR measures need to be implemented as a system of complementary ac-
tions, and none of them is a failsafe mechanism [2,22]. In particular, Punta Lavapie 2023
stands out for the incompleteness of the measures implemented, focusing on only a few
mechanisms. Moreover, the Valparaiso case study also illustrates the limited coordination
of measures. For example, emergency housing was built in areas with significant expo-
sure without integrating plans for future housing reconstruction projects, and response
features such as water tanks, fire hydrants, safe zones, and alarms were installed without
considering fire services requirements and management capacities.

It can also be inferred that another significant issue hindering the delivery of wildfire-
resilient settlements is the considerable focus on restoring previous conditions as fast as
possible. This policy choice, acting as a key ‘intervention’, directly led to the ‘outcome’ of
encouraging risk-prone behaviours, a trend particularly evident in housing reconstruction.
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For example, new homes are often rebuilt in the same exposed areas through on-site
housing reconstruction programs. Furthermore, new housing solutions are established,
increasing density in these exposed areas due to the provision of on-site housing for affected
doubled-up households and new families settling in the area.

This issue of informality, introduced as a key indicator, warrants a deeper analysis.
It is primarily associated with housing reconstruction and their extensions, and it is a
practice that hinders the establishment of settlements that are more resilient to wildfires.
Self-guided housing reconstructions and extensions are widely present in all cases. Even
more so, these practices are frequently accepted and even encouraged with limited consid-
eration for disaster risk reduction. This is especially evident in Valparaiso 2014, where the
reconstruction process was dominated by informality. The spatial analysis identified 1801
new informal houses and 594 dwellings modified from emergency housing, which together
significantly outnumber the 1182 formal, state-subsidized reconstructions (see Table 5 and
Figure 2). Furthermore, the time series analysis of all case studies reveals a significant
number of houses with extensions, most of which were constructed without considering
their impact on fire resistance and the increased proximity of structures, thereby increas-
ing the risk of structure-to-structure fire propagation. These examples suggest that the
effectiveness of the measures initially implemented is compromised, and their efficacy is
considerably diminished. This outcome points to an institutional failure: a tacit acceptance
of non-compliant construction in exchange for rapid rehousing.

This challenge of poor upkeep and its evolution over time, noted previously, is a last
key issue that limits the effectiveness of the implemented measures. This assessment is
based on direct, verifiable physical evidence from our fieldwork. Structural measures for
wildfire DRR typically require ongoing maintenance; roof seals need regular checks, vege-
tation must be managed, and so forth. During data collection, the systematic photographic
inventory confirmed that many measures were poorly maintained, such as vegetation
that was not consistently cared for, many water tanks were left unused because of neglect,
fire hydrants were often vandalized, and the early warning siren system implemented in
Valparaíso was largely non-operational, with only one of eight sirens found to be active,
among others. This finding is further corroborated by our review of planning documents,
which frequently lacked clear budgetary provisions for long-term maintenance. This
widespread decay is a direct consequence of an institutional gap in planning: the failure to
assign long-term maintenance responsibilities and budgets from the outset. The existing
mechanism is defective in that national agencies fund and execute reconstruction works,
but the subsequent responsibility for upkeep is often ambiguously transferred to local
municipalities or communities that lack the dedicated financial and technical resources to
sustain them.

Based on this study’s findings, it is advisable for post-wildfire reconstruction efforts to
adopt a more comprehensive approach to risk reduction and management, recognizing that
political will and direction are necessary to effect these changes. This means establishing
comprehensive reconstruction approaches that go beyond merely replacing what was lost,
focusing instead on long-term resilience. To achieve this, it is essential to balance the tension
between rebuilding quickly and rebuilding better, prioritizing quality and safety over speed
while also considering communities’ struggles and their immediate and medium-term
recovery needs. Furthermore, policymakers should acknowledge that self-construction of
housing and extensions is common practice driven by underlying socio-economic needs,
and work to improve guidance and oversight systems—for instance, by creating dedicated
technical assistance programs or subsidies for safe structural extensions—to ensure these
structures meet safe standards. Lastly, maintaining physical measures for wildfire disaster
risk reduction—by clearly defining responsibilities, timelines, and budgets—is crucial
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to preventing future disasters and safeguarding communities over the long run. This
requires moving beyond the current model of unfunded responsibility transfers. Future
reconstruction plans should be required to include legally binding maintenance agreements
and dedicated, multi-year operational budgets, ensuring that responsibilities are clearly
assigned and adequately resourced from the project’s inception.

5. Conclusions
This research identified the physical changes associated with implementing structural

measures for wildfire DRR and other wider improvements in reconstruction processes,
categorizing the interventions undertaken in the case studies of (1) Valparaiso 2014, (2) Santa
Olga 2017, (3) Castro 2021, and (4) Punta Lavapie 2023. The measures implemented
in the reconstruction processes were categorized into four categories for wildfire DRR:
(a) avoid wildfire exposure; (b) reduce wildfire exposure; (c) increase resistance to wildfires;
and (d) improve response to wildfires. (Additionally, four other categories of measures
aimed at broader settlement improvement, separate from wildfire DRR, were identified:
(e) facilitate early recovery; (f) reduce other risks; (g) enhance other liveability aspects; and
(h) restore preexisting conditions. The study found that all cases implemented structural
measures for wildfire DRR, though the emphasis varied between cases. Santa Olga 2017
and Castro 2021 were the most comprehensive in wildfire DRR efforts, whereas Punta
Lavapie 2023 was the least. The only set of measures common to all cases was aimed
at improving wildfire response. Furthermore, the research showed that in every case,
measures to enhance broader settlement conditions outside wildfire DRR were adopted,
and all case studies included significant efforts to restore preexisting conditions and to
improve liveability aspects.

Although wider settlement improvements and some disaster risk reduction measures
have been implemented, the results indicate that these reconstruction efforts have not
increased settlements’ resilience to wildfires in the long run, and in some instances, may
have even heightened the risk. Major obstacles to establishing more wildfire-resilient
settlements include incomplete or poorly coordinated measures; a focus on restoring
conditions as quickly as possible; acceptance and even promotion of informality, mainly
related to housing reconstruction and extensions; and the inadequate upkeep of measures
over time.

Using the example of wildfire disaster risk reduction, this research makes a significant
and novel contribution to both the theory and practice of reconstruction and wildfire risk
reduction. It also advances the understanding of the constrained ability to deliver improved
settlements through post-wildfire reconstruction processes in Chile. The results provide
detailed new information about the changes made in the four case studies. Additionally, the
documentation and categorization of these interventions provide a novel empirical evidence
base of structural measures implemented through architecture, building, urban design,
spatial planning, and vegetation management in practice. Moreover, the interventions
listed in Table 4 can serve as a preliminary guide for other wildfire post-reconstruction
efforts in Chile and around the world. Ultimately, research’s primary theoretical innovation
is to provide robust, longitudinal evidence that challenges the ‘window of opportunity’
theory, showing that the post-disaster period often does not lead to positive long-term
systemic change.

It is essential to point out that this research has several limitations. The shorter ob-
servation period for the more recent case studies is an inherent constraint, as large-scale
wildland-urban interface fires are a recent phenomenon in Chile, limiting any longitudinal
analysis to the post-2014 period. However, this comparative longitudinal design, includ-
ing cases at different reconstruction stages, provides timely insights into the evolution
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of recovery policies in an emerging field of study. The analysis focuses on the physical
aspects of wildfire DRR; nevertheless, it is acknowledged that these must be accompanied
by non-structural measures, such as community awareness, early warning systems, and
behavioural change [29,30]. Furthermore, although protocols for data collection and anal-
ysis were established, the process may have inadvertently omitted some information or
overlooked changes due to the dynamic and multifaceted nature of the unit of analysis of
this research– the physical changes associated with the implementation of the structural
measures for wildfire DRR in reconstruction processes. It is also important to point out that
the case studies’ results reflect contextual conditions that are not directly generalizable to
reconstruction processes in other places or communities [52].

Future research can be suggested based on this work. More case studies that analyze
the physical DRR measures implemented in post-wildfire reconstruction processes in
various locations, like Portugal, France, or California, should be conducted to either confirm
or expand on the exploratory findings of this research. While the need to address wildfire
DRR based on a comprehensive system of complementary measures is acknowledged in
this study, further research could also analyze the synergistic or conflicting relationships
between different types of measures to clarify which combination of measures can more
effectively improve resilience. Regarding the budget allocation for the different measures, a
further analysis could be conducted in relation to it, for instance, evaluating the rationality
of the budget in combination with the actual effect of the measures, or exploring whether
insufficient budget or unbalanced allocation are key factors leading to incomplete measures
and poor maintenance.
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Appendix A
Appendix A.1. Valparaiso 2014

Origin Entity Document Name Date

1
Official

document
MINVU

Reporte Plan de Reconstrucción, Incendio Valparaiso
12 abril 2014

30 September 2018

2
Official

document
MINVU

Reporte Plan de Reconstrucción, Incendio Valparaiso
12 abril 2014

31 July 2019

3
Official

document
MINVU

Reporte Plan de Reconstrucción, Incendio Valparaiso
12 abril 2014

13 December 2020

4
Official

document
MINVU

Reporte Plan de Reconstrucción, Incendio Valparaiso
12 abril 2014

15 September 2021

5
Official

document
MINVU

Reporte Plan de Reconstrucción, Incendio Valparaiso
12 abril 2014

31 December 2022

6
Official

document
MINVU

Reporte Plan de Reconstrucción, Incendio Valparaiso
12 abril 2014

28 February 2023

7
Official

document
MINVU

Resolución Exenta 3052. Llamado especial para el
otorgamiento de subsidios habitacionales regulados
por los Decretos N◦ 1 y 49, ambos de 2011, para los

damnificados por el incendio del mes de abril de
2014 que afectó la comuna de Valparaiso. Fija el

monto de recursos que se destinarán para el Subsidio
Directo

2014

8
Official

document
MINVU

Resolución Exenta 555. Llama a postulación en
condiciones especiales para el otorgamiento de
subsidios habitacionales del fondo solidario de

elección de vivienda, regulado por el decreto N◦ 49,
de 2011, en la alternativa de postulación colectiva

con Proyecto Habitacional, tipología de construcción
en nuevos terrenos, para los damnificados por el
incendio del mes de abril de 2014 que afectó a la

comuna de Valparaiso

2015
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9
Official

document
MINVU

MINVU. Subsidios del programa habitacional del
fondo solidario de elección de vivienda,

modalidades construcción en Sitio Propio y
Densificación Predial, conforme al Artículo 27 del DS
N◦49 (V. Y U.) de 2021, cuyo texto fue reemplazado
por el Artículo Primero del DS N◦105 (V. Y U.) de

2014 a damnificados de la comuna de Valparaiso, en
la region de Valparaiso–Resolución Exenta 10236.

2015.

2016

10
Official

document
MINVU

MINVU. Subsidios del programa habitacional de
vivienda, modalidad construcción en Sitio Propio y
Densificación Predial, conforme al Artículo 27 del

D.S. N◦49, (V. Y U.) de 2011, cuyo texto fue
reemplazado por el Artículo primero del D.S. N◦105,
(V. Y U.) de 2014, a damnificados de la comuna de
Valparaiso, en la region de Valparaiso–Resolución

Exenta N◦ 03488.

2016

11
Official

document
MINVU

Resolución Exenta 000410. Subsidios habitacionales
adicionales, conforme al Artículo 27 Familias

pertenecientes al proyecto “Condominio Social
Placilla” de la comuna de Valparaiso, region de

Valparaiso

2018

12
Official

document
Observatorio

Reconstrucción Gran Incendio de Valparaiso
Reporte 1

2015

13
Official

document
Senado

Informe de la Comisión Especial sobre catástrofe por
incendio en Valparaiso

2015

14
Official

document

SERVIU
region

Valparaiso

LP 17/2017. Programa Conservación conectividad
de los barrios afectados por el incendio 2014,

Conservación calle Lircay, Cerro La Cruz, comuna
Valparaiso–Resolución Exenta N◦155 1779

2017

15
Official

document

SERVIU
region

Valparaiso

LP 75/2017. Programa conservación de muros para
estabilizar terrenos en zona de incendio Valparaiso,
Construcción Obras de Mitigación muros de terceros,

3 roles, Cerro La Cruz y Las Cañas, comuna de
Valparaiso–Resolución Exenta N◦155 2567.

2017

16
Official

document

SERVIU
region

Valparaiso

LP 75/2017. Programa “Conservación conectividad
de los cerros afectados por el incendio 2014,

conservación pasaje Bombero Manfatti, Cerro La
Cruz, comuna de Valparaiso–Resolución Exenta

N◦155 3585. 2017, Resolución Exenta N◦155 3585.

2017

17
Official

document

SERVIU
region

Valparaiso

TD 64/2016. Programa de conservación muros para
estabilizar terrenos en zona incendio de Valparaiso,
Construcción obras de mitigación entre privados,
ROLES N◦5154-002, N◦5154-005, N◦5160-296 Y

N◦5160-379 Cerro Las Cañas, comuna
Valparaiso–Resolución Exenta N◦155 2641.

2016
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18
Official

document

SERVIU
region

Valparaiso

LP 08/2017. Programa vialidad urbana, proyecto
mejoramiento Avenida Alemania, Etapa

1 comunidad de Valparaiso–Resolución Exenta
N◦155 0041.

2017

19
Official

document

SERVIU
region

Valparaiso

LP 132/2016. Programa recuperación de barrios,
proyectos zona seguras y señaléticas, Plaza El
Recuerdo y Estatua La Virgen, Cerro Merced,

comuna Valparaiso–Resolución Exenta N◦155 2624

2017

20
Official

document

SERVIU
region

Valparaiso

LP 133/2016. Programa recuperación de barrios, red
de puntos seguros, subcomisaria Las Cañas, comuna
de Valparaiso, red de puntos seguros, sede junta de

vecinos Santa Rosa del Pajonal, Cerro Las Cañas,
comuna Valparaiso–Resolución Exenta N◦155 3009.

2017

21
Official

document

SERVIU
region

Valparaiso

LP 135/2017. Programa recuperación de barrios,
proyecto mejoramiento integral espacio deportivo y

de habilitación infantiles, consolidación circuito
Plazas calle Trípoli; consolidación mirador Trípoli

con Cariolán, Cerro El Litre, comuna de
Valparaiso–Resolución Exenta N◦155 6231

2017

22
Official

document

SERVIU
region

Valparaiso

LP 16/2017 Programa vialidad urbana, proyecto
mejoramiento calle El Vergel, comuna de

Valparaiso–Resolución Exenta N◦155 7095.
2017

23
Official

document

SERVIU
region

Valparaiso

LP 163/2017. Programa conservación de muros para
estabilizar terrenos en zona incendio Valparaiso,

mitigación muros de terceros, varios roles, calle Los
Canelos y otros, varios cerros, comuna de

Valparaiso–Resolución Exenta N◦155 5591.

2017

24
Official

document

SERVIU
region

Valparaiso

LP 175/2017. Programa conservación calle La
Fontaine etapa I, entre Santa Teresa y Lambecho,
Cerro El Litre, comuna de Valparaiso–Resolución

Exenta N◦155 7059

2017

25
Official

document

SERVIU
region

Valparaiso

LP 193/2017. Programa conservación de muros para
estabilizar terrenos en zona incendio, construcción

obras de mitigación varios roles calle Azorín y otros,
carro La Cruz, Las Cañas y Merced, comuna de

Valparaiso–Resolución Exenta N◦155 7064.

2017

26
Official

document

SERVIU
region

Valparaiso

LP 194/2017. Conservación de muros para
estabilizar terrenos, zona incendio Valparaiso,

construcción de obras de mitigación entre privados,
9 roles, cerros Las Cañas, Merced y La Cruz, comuna

de Valparaiso–Resolución exenta N◦155 5753.

2017

27
Official

document

SERVIU
region

Valparaiso

LP 199/2017. Programa conservación de muros para
estabilizar terrenos en zona incendio, proyecto de
muro contención en pasaje Rembrandt, Cerro El
Litre, comuna de Valparaiso–Resolución Exenta

N◦5751.

2017
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28
Official

document

SERVIU
region

Valparaiso

LP 211/2017. Programa conservación de muros para
estabilizar terrenos en zona incendio Valparaiso,
construcción obras de mitigación entre privados

ROL N◦5160-078, calle Los Alerces, cerro Las Cañas,
comuna de Valparaiso–Resolución Exenta N◦155

5764.

2017

29
Official

document

SERVIU
region

Valparaiso

LP 214/2016. Programa conservación de pavimentos,
muros y otros en zona incendio, proyecto

complementario obras de contención y pavimentos,
pasaje vecinal Los Cipreses, etapa II, cerro El Litre,
comuna Valparaiso–Resolución Exenta N◦155 1392.

2017

30
Official

document

SERVIU
region

Valparaiso

LP 214/2017. Programa conservación pavimentos y
escaleras ejes transversales Avenida Argentina,
conservación escalera Simpson, entre Ruperto

Chapiy David Porter, Valparaiso–Resolución Exento
N◦155 5761.

2017

31
Official

document

SERVIU
region

Valparaiso

LP 216/2016. Programa Conservación de muros para
estabilizar terrenos en zona incendio, construcción

obras de mitigación entre privados 5 roles, calle
Azorín y otros, Cerro La Cruz, Las Cañas, comuna de

Valparaiso–Resolución Exenta N◦155 1784.

2017

32
Official

document

SERVIU
region

Valparaiso

LP 220/2016. Programa Conservación de muros para
estabilizar terreno en zona incendio, Construcción

obras de mitigación entre privados, 3 roles,
Quebrada Kayser Cerro Merced, comuna de
Valparaiso–Resolución Exenta N◦155 2356.

2017

33
Official

document

SERVIU
region

Valparaiso

LP 230/2017. Programa conservación conectividad
de los barrios afectados por incendio 2014,

conservación pasaje Tiziano, Tres Puentes y Lavados,
cerro Merced, comuna Valparaiso–Resolución Exenta

N◦155 6019.

2017

34
Official

document

SERVIU
region

Valparaiso

LP 53/2017. Programa recuperación de barrios,
Quiero mi Barrio, ejecución de obras de circuito de

Plazas Calle Trípoli, Plaza Acceso, Plaza de los
Sueños y Mirador Trípoli con Cariolan, comuna de

Valparaiso–Resolución Exenta N◦155 2646.

2017

35
Official

document

SERVIU
region

Valparaiso

LP210/2016. Programa de Conservación de
conectividad de los barrios afectados por incendio

abril 2014, Conservación escalera Los Obreros y
Pasajes Los Canelos, Cerro Las Cañas, comuna de

Valparaiso–Resolución Exenta N◦155 2751.

2017

36
Official

document

SERVIU
region

Valparaiso

TD 226/2016. Programa conservación de
pavimentos, muros y otros en zona incendio,

proyecto conservación pasaje Los Alerces, comuna
de Valparaiso–Resolución Exenta N◦155 3710.

2017
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37
Official

document

SERVIU
region

Valparaiso

TD 238/2016. Programa de conectividad de los
barrios afectados por incendio abril 2014, ejecución
obras Plaza Deportiva El Vergel alto y Zona Segura,

Barrio Cerro La Cruz, comuna de
Valparaiso–Resolución Exenta N◦155 3235.

2017

38
Official

document

SERVIU
region

Valparaiso

TD 245/2016. Programa conservación de muros para
estabilizar terrenos en zona incendio Valparaiso,

construcción colectivo obras de contención, calle Tiro
al Blanco etapa II, Cerro La Cruz, comuna de
Valparaiso–Resolución Exenta N◦155 3703.

2017

39
Official

document

SERVIU
region

Valparaiso

TD 25/2017. Programa Conservación muros para
estabilizar terrenos en zona incendio construcción
obras de mitigación ROL 5160-331, Av. Alemania,

comuna Valparaiso–Resolución Exenta N◦155 2641.

2017

40
Official

document

SERVIU
region

Valparaiso

TD 266/2016. Programa conservación de muros para
estabilizar terrenos en zona incendio, mitigación
muros de terceros, 8 ROLES, Cerros La Cruz, Las

Cañas y El Litre, comuna de Valparaiso -Resolución
Exenta N◦155 2723.

2017

41
Official

document

SERVIU
region

Valparaiso

TD 268//2016. Conservación conectividad de los
barrios afectados por el incendio, conservación

escalera Los Canelos–Resolución Exenta N◦155 2644.
2017

42
Official

document

SERVIU
region

Valparaiso

LP 103/2017. Programa conservación de
conectividad de los barrios afectados por incendio
abril 2014; conservación calle Francisco Noguett,
Cerro Merced, comuna de Valparaiso–Resolución

Exenta N◦155 1125.

2018

43
Official

document

SERVIU
region

Valparaiso

LP 198/2017. Programa conservación de muros para
estabilizar terrenos en zona incendio y conservación
de pavimentos, muros y otros en zona incendio, para
mitigación derrumbe de talud Camino Uno, Cerro

La Cruz, Valparaiso–Resolución Exenta N◦155 1189.

2018

44
Official

document

SERVIU
region

Valparaiso

LP 238/2017. Programa conservación pavimentos,
muros y otros en zona incendio; conservación

parque El Litre, comuna de Valparaiso–Resolución
Exenta N◦155 1010.

2018

45
Official

document

SERVIU
region

Valparaiso

LP 31/2018. Conservación calle La Fontaine, Cerro
El Litre, Valparaiso. conservación y ensanche calle La

Fontaine entre Lambecho y Pictón, Cerro El Litre,
comuna Valparaiso–ORD. N◦ 155 02586.

2018

46
Official

document

SERVIU
region

Valparaiso

LP 50/2018. Programa conservación conectividad de
los barrios afectados por el incendio 2014,

conservación pasaje El Álamo, saneamiento y
modificación de cauce natural, comuna de
Valparaiso–Resolución Exenta N◦155 2283.

2018
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47
Official

document

SERVIU
region

Valparaiso

LP 72/2018. Programa de construcción de muros y
estabilización terreno zona incendio, construcción

obras de mitigación entre privados, 4 ROLES, pasaje
Los Castaños y otros, cerro Las Cañas, comuna

Valparaiso–Resolución N◦155 2784.

2018

48 Transparency MINVU
Informe de gestión CIERRE PERIODO 2021

RECONSTRUCCIÓN INCENDIO 2014
2025

49 Transparency
SERVIU
region

Valparaiso

Informe de gestión cierre periodo 2021
reconstrucción incendio 2014

2023

50 Media Publimetro
Minvu anunció Plan de Reconstrucción de

Valparaiso
2014

Appendix A.2. Santa Olga 2017

Origin Entity Document Name Date

1
Official

document
MINVU Reporte Plan Reconstrucción, Incendio Forestal Maule 2017 2019

2
Official

document
MINVU Reporte Plan Reconstrucción, Incendio Forestal Maule 2017 jun-19

3
Official

document
MINVU Reporte Plan Reconstrucción, Incendio Forestal Maule 2017 2021

4
Official

document
MINVU Reporte Plan Reconstrucción, Incendio Forestal Maule 2017 2022

5
Official

document
MINVU Reporte Plan Reconstrucción, Incendio Forestal Maule 2017 2023

6
Official
website

Bomberos
Constitución

Se inaugura nuevo cuartel 5ta Compañía de Constitución en Santa
Olga

2020

7
Official
website

CORMA Inauguran moderno parque urbano en Santa Olga 2020

8
Official
website

Desafío
Levantemos

Chile

Proyecto de reconstrucción incendio área
centro-sur–enero/febrero 2017.

2018

9
Official
website

Desafío
Levantemos

Chile

Construye un complejo educacional para mil alumnos en Santa
Olga y entrega 240 casas a la fecha.

2018

10
Official
website

Gobierno
Regional del

Maule
Anteproyecto Regional de Inversiones ARI 2021 2021

11
Official
website

Ministerio
de Obras
Públicas.

MOP

Subsecretario Sergio Galilea destacó avance en proceso de
reconstrucción de la Nueva Santa Olga

2017

12
Official
website

Ministerio
del Medio
Ambiente

Finaliza proyecto enfocado a la reforestación nativa y el desarrollo
forestal sustentable en Santa Olga

2019

13
Academic

Paper
Article

Learned from Chile, Evaluating Strategic Reconstruction Master
Plans in Post-Disaster Scenarios

2018

14 Media VNL Radio Santa Olga contará con terminal de buses rural. 2017
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15 Media CSN Inaugurada cancha de fútbol Santa Olga 2020

16 Media
Diario

Sustentable
Ministerio de Vivienda y CMPC firman convenio para

reconstrucción de Santa Olga
2017

17 Media
Diario

Sustentable
Colaboración público-privada genera importantes logros en

reconstrucción de Santa Olga tras los incendios
2018

Appendix A.3. Castro 2021

Origin Entity Document Name Date

1 Official document
Ministerio del

Interior y Seguridad

Decreto 305. Declara zona afectada por
catástrofe a los sectores de la comuna de
Castro que señala y dispone medidas que

indica.

2021

2 Official document MINVU
Informe que define áreas de riesgo

transitorias, denominadas zonas críticas
para la comuna de Castro

2022

3 Official document
Municipalidad de

Castro
Plan de Desarrollo comunal de Castro

(2023–2026)
2022

4 Official document
Municipalidad de

Castro

Cierra el ciclo de reconstrucción:
Entregan últimas casas de Población

Camilo Henríquez
2022

5 Official document SECPLAN.
Decreto Exento N◦ 085. Construcción:
Obras de confianza PQMB Tejiendo

Sueños
2024

6 Official document SERNAGEOMIN

Evaluación de susceptibilidad de
remociones en masa de las laderas de las
poblaciones Yungai y Camilo Henríquez

posterior al incendio de diciembre de
2021

2022

7 Transparency MINVU
Diagnóstico Compartido, “Barrio

Tejiendo Sueños”, comuna de Castro
2024

8 Transparency MINVU

INFORME 3: Diagnóstico compartido
Consultoría de estudio diagnóstico y
elaboración plan maestro, Programa

Quiero mi Barrio “Barrio Tejiendo Sueños

2024

9 Transparency
Municipalidad de

Castro

Cierra el ciclo de reconstrucción:
Entregan últimas casas de Población

Camilo Henríquez
2022

10 Official website CONAF
Plan de protección contra incendios

forestales. Comuna de Castro
2022

11 Official website
Consejo del Salmón

Chile
Reconstrucción de Castro 2022

12 Official website
Desafío Levantemos

Chile

Tras incendio en diciembre de 2021:
Finalizan obras en la población Camilo

Henríquez con la entrega de 49 viviendas
de alto estándar

2021

13 Official website Movidos
Informe de Emergencia Incendio Castro;

Santiago, 2021
2021
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Appendix A.4. Punta Lavapie 2023

Origin Entity Document Name Date

1 Official document
Ministerio de

Hacienda

Decreto 213 Exento| Identifica listado
de obras específicas a que se refiere el
Artículo 8◦ de la Ley N◦20.444, que se

crea el Fondo Nacional de la
Reconstrucción y establece mecanismos
de incentivo tributario a las donaciones

efectuadas en caso de catástrofe.

2023

2 Official document MINVU

Resolución 597 Exenta. Llama a
proceso de selección en condiciones
especiales para el otorgamiento de
subsidios habitacionales del fondo

solidario de elección de vivienda [. . .]

2023

3 Official document
Programa para

Pequeñas
Localidades

Informe Diagnóstico, Programa para
Pequeñas Localidades. Sistema de

localidades de Llico, Rumena y Punta
Lavapie

2023

4 Transparency MINVU
ORD. N◦4503. Entrega información

sobre reconstrucción postincendio 2023
en Punta Lavapie.

2025

5 Official website
Delegación
Presidencial

Provincial de Arauco

Delegación Presidencial Provincial de
Arauco. Inician construcción de

alcantarillado particular de Villa Las
Estrellas en Punta Lavapie.

2024

6 Official website
Fondo Nacional de la

Reconstrucción
Donación 15 viviendas emergencia

Punta Lavapie.
2023

7 Official website
Fondo Nacional de la

Reconstrucción
Rehabilitación del sistema de APR

Punta Lavapie

8 Media Diario Concepción
Punta Lavapie: inversión busca mejorar
infraestructura portuaria y evacuación

antes catástrofes
2023

9 Media Diario Concepción Recuperación en Punta Lavapie 2024

10 Media Diario Concepción
Gobierno compra a 4 proveedores

viviendas de emergencia para Biobío
2023
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