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Abstract 

This article presents preliminary research into emergency design in low-density territories, focusing on rural 

and mountain regions exposed to wildfire risk. It argues that in these contexts, an emergency should not be 

understood as an isolated event but as a condition embedded in everyday territorial, social and 

infrastructural dynamics. Based on a narrative review of selected precedents, the study identifies four main 

areas of design intervention: product, communication and information, system and social or service design. 

The analysis highlights the role of design in making vulnerabilities legible, supporting prevention and 

preparedness, and enabling locally grounded responses under conditions of limited accessibility, 

infrastructural fragility and communication constraints. The study proposes a provisional framework 

structured around systemic, temporal and epistemic dimensions, emphasising the need for approaches that 

connect technical systems with local knowledge and territorial conditions. By doing so, it contributes to 

placing emergency design within a situated practice concerned with mediation, prevention and collective 

capacity to act. It concludes by positioning emergency design for low-density territories as a 

transdisciplinary field of inquiry and outlines directions for future empirical research. 

 

Keywords: Emergency design, Low-density territories, Rural wildfire, Territorial vulnerability, Provisional 

framework 

 

Introduction 

Emergency design has emerged as an increasingly visible field within contemporary design discourse,  

yet its conceptual boundaries remain unstable (De Angelis, 2024). Recent work has attempted to define its 

scope, limits and possibilities, often by relating it to broader questions of fragility, uncertainty and the role 

of design in crises. In this debate, design is understood not merely as the formal shaping of objects but  

as a cultural and operational practice capable of engaging with real needs under conditions of urgency, 

instability, and social vulnerability (De Angelis, 2024; Giraldi, 2022; Piscitelli, 2019). This perspective 

becomes particularly relevant in territories where emergency is not an exceptional interruption but  

a recurrent or latent condition embedded in everyday socio-environmental structures. 

This study addresses that problem through the lens of low-density territories (LDTs). These territories are 

often marked by dispersed settlement, ageing populations, limited infrastructure, poor connectivity and  

a strong dependence on natural resources. In Portugal, many inland and mountain regions also face 

heightened exposure to rural fire, a risk intensified by climate change, land abandonment and the 

weakening of local support systems. In such contexts, emergency design is not peripheral. It may contribute 

to how risk is communicated to communities, how preparedness is organised, how information circulates 

between residents and institutions, and how tools, services and interfaces are configured to support local 

action (Autoridade Nacional de Proteção Civil, 2018; Moreira, 2001). 
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This article aligns with the scope of design for social change by addressing how emergency design can 

support vulnerable rural communities exposed to environmental risk. It is particularly connected to 

Sustainable Development Goal (SDG) 11, Sustainable Cities and Communities, and SDG 13, Climate Action, 

as it examines territorial vulnerability, wildfire preparedness, and locally grounded collective action in rural, 

low-density contexts. 

The objective of this study is not to claim an exhaustive theory of emergency design nor to offer  

a comprehensive empirical account of all relevant case studies. Instead, the article seeks to clarify the 

topic’s relevance, identify a provisional conceptual framework and examine selected precedents that help 

position emergency design as a field of inquiry for vulnerable rural territories. 

This study adopts an exploratory qualitative approach, grounded in a narrative review of selected projects 

and related literature. The cases were selected for their relevance to environmental stress, emergency 

response and infrastructural fragility, with particular attention to their applicability to low-density, wildfire-

prone territories. Rather than aiming for exhaustiveness, the review seeks to identify recurring patterns to 

understand how emergency design operates across different risk contexts, enabling a comparative 

interpretation of design contributions. The selection of cases was guided by purposive criteria. Projects and 

references were included according to the following criteria: a) when they addressed contexts of risk, 

emergency response, environmental stress or infrastructural fragility; b) when they were relevant to 

dispersed territories or vulnerable communities; c) when they represented different scales of design 

intervention, from products and interfaces to services and systems; d) and when they offered critical 

transferability to rural wildfire preparedness. The sample is therefore illustrative rather than exhaustive, 

aiming to identify recurring design logics that may inform a situated framework for LDTs. 

The article is organised in five parts. First, it briefly frames LDTs as emergency-prone environments rather 

than neutral geographical backgrounds. Second, it reviews the emerging literature on emergency design, 

framing it as a strategic and transdisciplinary field. Third, it discusses a set of reference projects that 

demonstrate different ways in which emergency design has operated in conditions of risk, conflict, 

environmental stress and response. Fourth, it offers a comparative overview of these cases organised by 

type of design contribution. Finally, it proposes a preliminary interpretation of emergency design for LDTs 

as a situated practice of preparedness, mediation and mitigation. 

Low-density territories as emergency conditions 

LDTs are frequently characterised through demographic or economic indicators. From a design research 

perspective, however, they are more productively understood as relational contexts in which remoteness, 

limited service provision, fragile communication infrastructures and environmental exposure converge to 

shape conditions of everyday vulnerability. In this sense, susceptibility to risk emerges not only from 

ecological factors but from the interplay between social, spatial and infrastructural configurations that  

can intensify the impact of crisis. 

The Portuguese context offers a particularly pressing framework for examining these dynamics. Rural 

wildfires have become one of the most visible and destructive manifestations of climate-related 

emergencies, especially in inland regions marked by depopulation, ageing populations, limited accessibility 

and infrastructural fragility. In such territories, risk is compounded by structural conditions that hinder both 

prevention and response. As Moreira (2001, p. 123) noted, many of these regions remain economically 

dependent on primary-sector activities and natural resources. Consequently, environmental disruption 

extends beyond ecological damage, affecting social reproduction, territorial continuity and local  

economic stability. 
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This condition is particularly evident in the central region of Portugal, including the Schist Villages territory, 

which has been repeatedly affected by large-scale wildfires. The fires of June 2017, for instance, impacted 

villages, river beaches and mobility routes, leaving long-lasting effects on the landscape and local 

communities (Xistopedia, 2023). More recent data confirm the persistence and scale of the problem. 

According to the Institute for the Conservation of Nature and Forests (Instituto da Conservação da Natureza 

e das Florestas [ICNF], 2024), among the 5,177 rural fires with completed cause assessments in 2024, the 

most frequent causes were intentional fire-setting (35%) and burning of agricultural or forest residues 

(11%). By August 2025, the total burned area in mainland Portugal had already reached 254,296 hectares, 

the highest figure recorded for the same period since 2015 (ICNF, 2025). These figures reinforce the need 

to understand wildfire not as an isolated event but as a structural and recurring condition that requires 

long-term preparedness and adaptation. 

Within this framework, wildfire in LDTs cannot be reduced to a mere natural hazard. It is entangled with 

broader territorial dynamics, including fragmented land ownership, complex topography, reduced mobility 

networks, limited digital coverage and seasonal occupation patterns. During the summer months, the 

combination of high temperatures, prolonged drought and accumulated vegetation significantly increases 

the likelihood of ignition, while communication breakdowns and access constraints may delay detection, 

evacuation and coordinated intervention. Emergency, therefore, extends beyond the moment of crisis, 

encompassing the pre-existing conditions that shape both vulnerability and recovery. 

It is precisely at this intersection that a design perspective becomes critical. When emergency is framed 

exclusively as an operational matter for civil protection systems, the material, communicational and service 

environments through which risk is experienced tend to be overlooked. In remote contexts, factors such as 

the clarity of evacuation messages, the legibility of risk information, the design of safe meeting points and 

the accessibility of support services can significantly influence outcomes. Design in this sense operates not 

only in response to disaster but in the anticipatory configuration of the conditions through which 

inhabitants interpret, negotiate and act upon risk. 

Such an approach also challenges reductive narratives of innovation. LDTs are often positioned either as 

technologically deprived spaces awaiting external intervention or as passive recipients of policy measures. 

However, design research points to resilience as a property of relationships between communities, 

infrastructures, institutions, local knowledge and designed artefacts (Baek et al., 2015). Addressing 

emergencies in these contexts, therefore, requires a multi-scalar perspective, capable of articulating 

products, communication systems, service ecologies and territorial networks as interdependent 

components of a broader design strategy. 

Emergency design as a strategic and transdisciplinary field 

The consolidation of emergency design as a field reflects a broader transformation in the role of design 

itself. Piscitelli (2019) suggests that emergency should no longer be understood as a temporary suspension 

of normality but rather as a fragile and often permanent condition that characterises contemporary 

societies. This shift is crucial, because if any emergency is perceived as structural, then design must also 

move from reactive problem-solving to a more anticipatory, relational and process-oriented mode of 

action. De Angelis (2024) similarly frames emergency design as a field capable of investigating future needs, 

re-reading risk and proposing responses appropriate to critical contexts. This position also resonates with 

Papanek’s (2005) understanding of design as a practice oriented towards real human needs, particularly  

in situations in which social and environmental conditions demand concrete and responsible responses. 

Together, these perspectives point to a concept of design that is less object-centred and more concerned 

with systems of relations, vulnerabilities and adaptation. 



 

68 

 

Giraldi (2022) deepens this argument by describing design for emergency as a new area of development 

and application, one in which the discipline’s central value lies in its adaptive capacity and its ability to 

synthesise heterogeneous forms of knowledge. In disaster scenarios, design is not merely an aesthetic or 

technical layer added to a predefined system. It becomes a mediating discipline that can connect actors, 

translate requirements, organise information and reduce conflict among stakeholders. For Giraldi (2022), 

this is especially important because emergency management necessarily involves actors and forms of 

knowledge that are usually addressed separately, including sociology, psychology, law, geology, 

information technology and engineering, among others. In such contexts, design contributes not simply  

by ‘solving’ the emergency but by making collaboration operable. 

 

This transdisciplinary role is particularly relevant to wildfire scenarios, where the complexity of risk exceeds 

the jurisdiction of any single field. Fires are simultaneously environmental, territorial, infrastructural, 

political, communicational and social events. Their management depends on forecasting, land 

management, evacuation planning, communication systems, logistics, training and post-event recovery. 

Emergency design is therefore best understood not as a specialised subfield producing one type of object 

but as a broad project culture capable of working across scales – from information graphics and warning 

interfaces to service blueprints, community protocols, wearable systems, shelters and distributed 

monitoring tools. 

 

Giraldi (2022) also identifies four interrelated areas of intervention in emergency scenarios: prevention, 

training, monitoring and active response. Prevention involves preparing strategic plans and infrastructure 

before a disaster. Training concerns the communication of knowledge and the development of awareness 

and behavioural readiness among communities and professionals. Monitoring concerns the capacity to 

track anomalies and critical changes in real time. Active response concerns the tools, services and 

operational systems that support intervention during the emergency. Read together, these four areas 

suggest that the core of emergency design lies not in a single final artefact or operation but in the 

orchestration of multiple touchpoints, actors and temporalities. 

 

This interpretation resonates with Manzini’s (2016, p. 53) argument that contemporary design increasingly 

operates through methods, dialogues and enabling conditions rather than through the isolated production 

of finished objects. In an emergency, such a shift becomes even more significant. Design is valuable not 

because it can eliminate risk but because it can render relations visible, organise shared understanding and 

shape conditions for action. In other words, the discipline contributes by structuring intelligibility and 

preparedness in circumstances marked by uncertainty. This is why Giraldi’s notion (2022) of design  

as a mediator and interpreter is especially productive for territories where vulnerability is embedded  

in everyday life rather than limited to the moment of disaster. 

 

Reference projects and lessons for low-density territories 

Faced with this emergency scenario in LDTs, the scientific community has contributed with innovative 

proposals in agronomy and informatics (Casau et al., 2022), geography (Bergonse et al., 2022) and tourism 

(Kastenholz & Salgado, 2023). In the design domain, a first set of references addresses interventions in 

environmentally stressed territories. Vasconcelos and Cruz (2022), working on the Portuguese municipality 

of Mértola, proposed social innovation strategies that value community interaction, culture and the local 

landscape. In low-density regions, this matters because preparedness cannot be reduced to emergency 
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equipment. It also depends on the social infrastructures through which people recognise one another, 

exchange knowledge and sustain collective agency. 

A related example is the Wet Grafts project for the end of the concept of nature, presented within the 

Art(e)facts Biennial and discussed by Duarte (2021). The project developed pottery-based irrigation and 

water support devices to preserve ecosystems in dry regions. At first sight, such an initiative might seem 

distant from emergency design. Yet it is significant because it addresses environmental precarity through 

situated material experimentation. Rather than importing a generic technological fix, it explores how design 

can generate locally legible devices that mediate between ecological stress and forms of inhabitation. For 

fire-prone territories, this indicates that emergency-oriented design may also involve preventive 

environmental care and support systems operating before an acute crisis emerges. 

The international Regreening Africa project provides another reference. As described in Designing Peace 

(Smith et al., 2022), the initiative employed digital tools to inform farmers about sustainable cultivation 

methods, soil restoration and nursery geolocation. The importance of this example lies in its informational 

architecture. In conditions where ecosystems are degraded and communities depend on land-based 

livelihoods, access to clear, actionable knowledge becomes a design issue. For LDTs facing fire risk, the 

same logic applies. Interfaces, mapping systems and locally accessible information services can be decisive 

in helping residents interpret environmental conditions and act accordingly. 

A further relevant precedent is the Farm MAPPER system and its augmented reality extension, developed 

to support emergency responders in agricultural settings (Weichelt et al., 2018). The project addresses  

a specific rural problem: unlike industrial sites, private farms are rarely mapped in advance, so responders 

often arrive without prior knowledge of hazards such as fuel storage, access points, water sources and 

electrical systems. Farm MAPPER uses geolocated hazard maps, while its augmented reality version 

overlays this information onto the physical environment through mobile devices. Its relevance for LDTs lies 

in its combination of spatial data, interface design and situated visualisation to improve preparedness and 

response. At the same time, the project also reveals key limitations of mobile emergency technologies in 

rural areas, particularly weak connectivity and variable GPS accuracy. 

A second group of precedents comes from humanitarian and post-conflict contexts. The Ideas Box, 

developed by Bibliothèques Sans Frontières with Philippe Starck, is a portable multimedia and library 

infrastructure designed for refugee camps and other vulnerable communities (Smith et al., 2022). Although 

not specifically conceived for wildfire or rural emergencies, it demonstrates that design can provide rapid, 

mobile and culturally meaningful access to information, education and communication in disrupted 

settings. Its relevance to LDTs lies in recognising that emergencies are not only logistical events but also 

informational and psychosocial conditions. Communities under stress need ways to remain informed, 

connected and capable of collective interpretation. The Ideas Box was also mobilised in contexts linked to 

peacebuilding and demobilisation processes, illustrating how design can support conditions for trust, 

learning and social continuity. This broadens emergency design beyond life-saving equipment alone. It 

suggests that design interventions may contribute to rebuilding social relations, public culture and everyday 

continuity after disruption. In territories repeatedly affected by wildfire, where trauma, loss and 

abandonment can erode confidence in collective futures, such dimensions should not be ignored. 

A third group of precedents concerns explicit emergency response systems. The European educational 

project EINSTUDIO (Kutbay & Yavuzcan, 2024; Yavuzcan & Kutbay, 2024) generated design proposals for 

humanitarian shelters and modular emergency wards, showing how product design can respond to 

conditions of displacement, care and rapid deployment. These proposals highlight the spatial and material 
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dimension of emergency design. Objects and environments must often be portable, modular, quick  

to assemble and be adaptable to shifting contexts. For LDTs, similar principles may inform the design of 

temporary support infrastructures, local refuge points and mobile service units. 

The Horizon 2020 Search and Rescue project offers a more technologically integrated example. It 

developed a communication and monitoring system that links professionals and victims through a shared 

platform, along with alert sensors, wearables, and other rescue-support devices (Cintora et al., 2023). Here, 

design operates at the level of systems integration. The issue is not only the form of an individual product 

but the orchestration of multiple devices, data flows and user interactions. This case is especially instructive 

for rural emergencies because response in dispersed territories depends on the timely circulation of 

reliable information among heterogeneous actors. When terrain is steep, settlements are distant and 

infrastructure is uneven, system design becomes as important as object design. 

Portuguese wildfire governance also offers instructive examples. The programme Aldeia Segura, Pessoas 

Seguras (Safe Village, Safe People) provides implementation guidance for communities exposed to rural 

wildfire, aiming to protect people and property through locally organised actions that complement national 

measures (Autoridade Nacional de Proteção Civil, 2018). Although fundamentally a public policy 

instrument, the programme has strong design implications; it depends on clear communication, procedural 

legibility, local participation and the spatial organisation of preparedness measures. Its value lies in showing 

that emergency design can operate through frameworks, instructions and collective routines, not only 

through standalone artefacts. 

Similarly, the CICLOPE wildfire monitoring system (Gonçalves et al., 2024) illustrates the role of surveillance, 

early detection and decision support in emergency management. With observation and datato-acquisition 

towers linked to control and management centres, CICLOPE demonstrates how infrastructural and 

informational design intersect in anticipate fire events. Yet systems of this kind also reveal a limit. 

Detection alone does not ensure an effective local response. Without accessible communication channels, 

trust in alerts, territorial knowledge and routes for coordinated action, technical information may remain 

operationally incomplete. 

Comparative overview 

The reviewed cases suggest that emergency design cannot be reduced to a single design domain. Instead,  

it operates across at least four recurrent forms of contribution. First, product design appears in portable 

libraries, modular emergency shelters, wearable devices, irrigation artefacts and immobilisation 

equipment. In these cases, design addresses material interaction, ergonomics, deployment and adaptation 

to harsh conditions. The key concern is often usability under conditions of stress. 

Second, communication and information design are central in warning systems, guidance frameworks, 

maps, interfaces and educational platforms. This dimension is particularly relevant in LDTs, where poor 

connectivity, ageing populations and fragmented institutions can compromise how information is received 

and interpreted. Designing for legibility, redundancy and contextual relevance becomes crucial. 

Third, system design emerges whenever multiple actors, technologies and services must be coordinated. 

Search and Rescue (Cintora et al., 2023), CICLOPE (Gonçalves et al., 2024) and wildfire preparedness 

programmes (Autoridade Nacional de Proteção Civil, 2018) all demonstrate that emergency design often 

takes the form of integrated socio-technical systems rather than isolated products. Here, design 

contributes by structuring relationships, protocols and data flows. 

Fourth, social and service design shape participation, community interaction and organised routines of 

preparedness and recovery. This dimension is visible in local resilience strategies, policy implementation 
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guides and mobile cultural infrastructures such as the Ideas Box (Smith et al., 2022). It reminds us that 

emergencies unfold socially as much as operationally. Table 1 summarises this comparative reading. 

 

Table 1: Comparative overview of reference projects and dominant design contributions. 

Project Main orientation Dominant design 

contribution 

Relevance for LDTs 

Mértola 

strategies 

Territorial 

resilience 

Social and service design Strengthens community 

interaction and place-based 

adaptation 

Wet Grafts Environmental 

resilience 

Product design Preventive ecological support 

through situated material 

devices 

Regreening Africa Environmental 

resilience 

Communication and 

system design 

Supports land-based action 

through accessible information 

tools 

Farm MAPPER / 

MAPPER:AR 

Rural emergency 

preparedness 

System, interface and 

information design 

Geolocated hazard mapping and 

AR visualisation to support 

responders in dispersed rural 

environments 

Ideas Box Humanitarian 

access and social 

continuity 

Product and service design Mobile infrastructure for 

information, education and 

psychosocial continuity 

EINSTUDIO 

proposals 

Emergency 

shelter and care 

Product and spatial design Portability, modularity and rapid 

deployment for emergency 

support 

Search and 

Rescue 

Operational 

response 

System and interface 

design 

Integrated communication 

across responders, victims and 

devices 

Safe Village,  

Safe People 

Community 

wildfire 

preparedness 

Communication and 

service design 

Local routines, guidance and 

procedural legibility 

CICLOPE Early wildfire 

detection 

System and infrastructural 

design 

Surveillance and decision 

support in fire-prone territory 

 

Rethinking emergency design for low-density territories 

What, then, distinguishes emergency design in LDTs from emergency design in general? The answer 

proposed here is that in these territories, emergency is shaped by the specific spatial, social and 

infrastructural conditions of the place. Vulnerability is not only produced by sudden events but by the 
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everyday distribution of people, services, infrastructures and resources across space. As a result, design 

cannot intervene effectively if it addresses only the dramatic moment of crisis. It must also engage with the 

slower conditions that make certain emergencies more severe and certain populations harder to protect. 

In this sense, emergency design in LDTs requires a shift in perspective. Rather than treating an emergency 

as an episodic event, it must be understood as a condition structured by everyday territorial dynamics. 

Building on existing discussions of emergency design as a transdisciplinary and process-oriented field 

(Giraldi, 2022), this study proposes a reframing grounded in the specific realities of wildfire-prone rural 

regions. The following three implications outline a provisional conceptual framework (Table 2) for 

understanding emergency design in these contexts. Their contribution lies not in introducing entirely new 

categories but in articulating them through the specific territorial conditions of low-density regions: 

• The first implication is systemic. Emergency design must operate across interconnected levels, 

from artefacts and interfaces to services and territorial infrastructures. Interventions cannot be 

conceived in isolation. A warning device depends on the clarity of the service it activates. 

Monitoring systems rely on residents’ capacity to interpret and act on information. 

Preparedness plans must account for embodied conditions such as age, mobility and access. 

• The second implication is temporal. Emergency design must address the continuity between 

preparedness, response and recovery. These are not discrete phases but interdependent 

processes that unfold over time, requiring coordinated strategies that anticipate, support and 

extend beyond the moment of crisis. 

• The third implication is epistemic. Effective intervention depends on integrating multiple forms 

of knowledge. Emergency design in these territories requires collaboration between design 

researchers, civil protection actors, municipalities, technologists, social scientists and local 

communities, as well as the incorporation of situated and experiential knowledge that is often 

absent from standardised frameworks. 

Table 2: Provisional conceptual framework. 

Dimension Design concern 
Relevance for LDTs’ wildfire 

preparedness 

Systemic 
Artefacts, interfaces, services, 

infrastructures 

Coordination across dispersed 

actors 

Temporal Preparedness, response, recovery 
Continuity before, during and 

after crisis 

Epistemic 
Technical, institutional and local 

knowledge 

Situated decision-making and 

trust 

From this perspective, the contribution of design lies less in solving risk definitively than in configuring 

conditions for understanding and action. Design can make relationships visible between landscape and 

settlement, between hazard and communication, between data and decision and between institutions and 

residents. It can also expose mismatches, where official procedures do not correspond to lived geographies, 

where interfaces assume levels of literacy or connectivity that are absent or where technologies privilege 

central monitoring over local usability. A critical emergency design practice should therefore not simply add 

more devices to vulnerable territories. It should ask what kinds of mediation are needed by whom and 

under what territorial conditions. 
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This is why the notion of situatedness is decisive. LDTs are not homogeneous, and a deeper understanding 

of these territories is essential. Mountain villages, dispersed agricultural zones, peri-forest settlements and 

inland municipalities differ in morphology, access, demographics and institutional support. Emergency 

design must therefore be adaptable without becoming abstract. It should generate frameworks and tools 

capable of local translation. In practical terms, this may involve co-designed communication protocols, 

intelligible risk maps, mobile information infrastructures, distributed warning interfaces and service models 

tailored to seasonal population fluctuations and variable network coverage. 

The preliminary review presented here also points to a methodological agenda for future research.  

More empirical work is needed on how residents of LDTs perceive and use emergency information, how 

designed systems perform under real conditions of stress, how preventive programmes are adapted to the 

profiles and needs of local communities and how design can mediate between advanced technological 

infrastructures and everyday territorial practice. Case study research, participatory design methods and 

post-event evaluations would all be valuable in deepening our understanding of this field. 

Conclusion 

In line with its objectives, this article has clarified the relevance of emergency design in LDTs, outlined  

a provisional conceptual framework and examined selected precedents that position the field within  

a broader design discourse. Rather than proposing a general theory of emergency design, the study argues 

for a territorialised interpretation in which vulnerability is embedded in everyday spatial, social and 

infrastructural conditions. 

The analysis shows that design contributes not by eliminating risk but by structuring conditions for 

understanding, prevention and effective action across multiple levels. In this sense, the main contribution 

of this article lies in reframing emergency design through the specific realities of LDTs, in which 

preparedness, communication, and response are inseparable from territorial conditions. 

The proposed framework, organised around systemic, temporal and epistemic implications, repositions 

emergency design as a situated and transdisciplinary practice. Further empirical research is needed to 

understand how residents, institutions and designed systems interact under real conditions of risk. 

Emergency design for low-density territories should therefore be understood as a critical field of inquiry 

concerned with preparedness, mediation and collective capacity to act. 

Declaration on the use of AI 

Generative artificial intelligence tools were used to support the translation of the manuscript into English 

and to assist with linguistic refinements. All conceptual development, analysis and final decisions remain 

the responsibility of the author(s). 
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