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This brief perspective served as a facilitator to emergency management for the benefit of forest research. While maintaining the relative (or more restrictive) criteria of emergency management domain, a systematic literature review was adopted as a main methodology. While current forest research made headway in adjusting to changing environmental conditions such as fire management, there was still room for improvement. In particular to further make forests resilient and sustainable, future forest research as key findings should incorporate multiple principles of emergency management (including comprehensive emergency management, other emergency management frameworks, prospective research areas, pertinent research questions, communication, etc.). Then, future forest research should apply them to its projects based on potential benefits (including both expanding research opportunities and contributing to the goal of emergency management). This perspective further introduced emergency management, which would help to expand the scope of forest research.
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1 Introduction

Emergency management (also known as disaster management, hazard management, or otherwise) systematically deals with various emergencies (e.g., forest fires, earthquakes, zoonosis, etc.) through cooperation, collaboration, coordination, command, and control with key stakeholders such as governments, businesses, voluntary organizations, and local communities (Baratz, 2023). Due to rapidly changing physical and social environments in the 21st century, such as climate change, pandemics, terrorism, psychological stress, unequal treatment, etc., individuals and organizations have come to deal with various threats regardless of national boundaries (Quilez et al., 2020). Without efficiently examining these natural hazards and manmade emergencies, humans would continue to be haunted by related risks.

As dense land, forests have their own characteristics in their nature. However, we assume that each forest comprises its own trees, plants, animals, water, and other elements under its unique ecosystem; their structures or compositions are not identical (Robinson, 2022). Similarly, forest ecosystems vary depending on regional temperatures and rainfall. Forests have been significantly affected by biotic stresses, including human activities, and contribute important abiotic services such as oxygen production and temperature regulation, as well as biotic resources like wood and medicinal materials.

Although the field of forest research has made attempts to analyze or apply the perspective of emergency management to forestry (e.g., forest fire management, disease outbreak, forest as critical infrastructure, forest data integration, etc.), the research level has yet to be extremely satisfactory (Chuvieco et al., 2023; Moore, 2019). To that end, the purpose of this perspective is to examine key areas within current forest research and to identify specific priorities and directions for future forest research. It will help to apply correct measures that will attempt to diminish the ecological and social impacts of forest emergencies (i.e., until zero risk).



2 Methodology

This brief perspective has relied entirely on a systematic literature review as a fundamental methodology, identifying, excerpting, and synthesizing pertinent texts to include research articles (22), book chapters (1), books (2), government documents (3), and websites (1) (Tedja et al., 2024). In doing so, this perspective has partially depended on relative criteria to investigate the subject of forest research in particular via the restrictive viewpoint of emergency management discipline. Also, a supplementary use of the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 2020 flow diagram has been made (See Data availability statement).

To elaborate, this perspective has employed particular search terms across a number of search engines, including Google.com, ScienceDirect, SCOPUS, Semantic Scholar, and others, to guarantee the reproducibility of this work. Terms like “forest resilience,” “emergency management,” “forest recovery,” “forest research,” “human impacts” are a few examples of search expressions that were employed. Whether a text covered subjects linked to both emergency management and forest research has been a primary criterion for selecting which texts to include or exclude. When adequate texts are accessible, this study has come to apply emergency management concepts to forest research, or vice versa. Another eligibility criterion is whether a particular text has just been published or not. Old texts are not included.



3 Discussion


3.1 Current forest research

In response to opportunities (e.g., income increase, ecotourism, carbon sequestration, etc.) and obstacles (e.g., biodiversity loss, bioeconomy emergence, sustainability challenge, climate change, or ineffective forest management.) surrounding forests, a group of forest researchers (e.g., pan-European researchers via Sustainable Forest Management) have developed and managed forest resources (e.g., timber products, non-timber products, recreational values, etc.). Similarly, forest research has been directly or indirectly supported by three dimensions of sustainability: environmental (or planet), economic (or profit), and social (or people) pillars (Rusanen et al., 2024). These three pillars form the basis of the United Nations Sustainable Development Goals. Furthermore, forest researchers have formed numerous alliances with other parties involved in the field (e.g., partnerships with governmental bodies, corporations, academic institutions, businesses, nonprofit groups, or other entities).

Even though forests and their surroundings have undergone rapid changes, some researchers continue to rely on their routine perspectives to include reactive management, focus on individual species, timber-centered views, and many (Lee et al., 2015). The value of a demand-based approach to forest research has increased significantly in recent years. However, a subset of forest researchers has not successfully embraced end-user perspectives as much, including those of locals, forest visitors, indigenous people, etc. Examples include ignoring local farmers’ requirements in the planning process, failing to take cultural values into account, and neglecting the needs of the local community in forest management, among others. Despite consistently offering insights and thorough research findings, the field of forest research has not fully adapted to this new trend (at least in certain instances).

Recently, the field has concentrated on managing wildfires at different scales using, among other things, simulations, early fire detection systems, real-time fire behavior monitoring, and atmospheric pollution monitoring systems (Finney et al., 2021; Lahaye et al., 2014; Rodrigues et al., 2022). In addition, the field is still working on mapping fire severity, ecological restoration, reducing the frequency of disasters, and other issues while distinguishing between the situation via active fire suppression and the repercussions at different temporal scales.

However, in terms of relative criteria (i.e., the perspective of emergency management domain), the field of forest research has not sufficiently taken into account other forest-related emergencies (Gooding et al., 2022). It is noteworthy that a variety of actions have been made in the current forest research. Its efforts have not been successfully finished yet, though. When wildfires cause unexpectedly occurring additional severe catastrophes, such as health crises (e.g., respiratory illness in 2020 Australian bushfires), landslides (e.g., debris flows in 2018 Californian wildfires), water contamination (e.g., contaminated water in 2021 Dixie fire, U.S.), floods (e.g., flash floods in 2013 Colorado wildfires), emotional trauma (e.g., posttraumatic stress disorder in 2017 Californian camp fires), social displacement (e.g., permanent evacuation in 2019 Amazon rainforest fires), and safety concerns (e.g., looting in 2021 Oregon wildfires), this phenomenon is referred to as “cascading disasters” (Alexander and Pescaroli, 2019; Crosweller, 2025). Cascade catastrophes are still not sufficiently considered into the path to the ultimate goal of emergency management, when considering the current situation of human loss, economic damages, and psychological impacts.

The field of forest research has generally lacked the application of emergency management within its research domain, comparatively speaking (Lohmander et al., 2022). Emergency management has been extensively applied to business companies (via business continuity) and government organizations (via continuity of operations). Some nations such as Finland, France, Australia, United States, United Kingdom, and others have started looking into risk management in forest research because of significant diebacks or other diseases, especially beyond the purview of emergency management. Despite this, they have been willing to study those fires via traditional disciplines (or independently), including forest sciences, environmental protection, botany, zoology, ecology, genetics, economics, and others.

It is fair to say that current forest research has significantly and thoroughly increased our understanding of regional and global ecological processes, depending on individual criteria. For instance, three research teams offered various approaches to wildfire management. Castellnou et al. (2019) emphasized the value of proactive fire management measures as an alternative to defensive ones. When Gamboa et al. (2023) highlighted the need for resilient landscapes to combat wildfires in the context of climate change, Neidermeier et al. (2023) demonstrated that, among other things, spatial evaluation was crucial to wildfire mitigation.

The field has continued to make significant advances in understanding of vital topics including the carbon cycle, biodiversity preservation, and sustainable management techniques, emphasizing the role that forests play in reducing global warming and maintaining ecosystem services (Chan et al., 2023; Van Hensbergen and Cedergren, 2020). Shortly, these have been a great achievement so far. Forest research has also looked into many roles that forests play in different locations, such as reforestation efforts to prevent soil erosion, rainforest restoration to prevent disruptions to the water cycle, and fire ecology research to prevent health crises caused by smoke. In addition, the field has been at the forefront of implementing cutting-edge research methods and technology, like data modeling, forest genetics, and remote sensing.



3.2 Future forest research

The concept of comprehensive emergency management (CEM), which is essential to the field, encompasses all actions and procedures used to handle emergencies. In particular, hazards represent sources of adverse conditions or potential threats [FEMA (Federal Emergency Management Agency), 2016], while risks are determined by the equation: risks = consequence × likelihood, or, alternatively, risks = (hazard × exposure × vulnerability) ÷ capacity (Scott et al., 2013). This perspective is to propose the use of CEM framework toward future forest research. To elaborate, CEM comprises four sub-factors (Carson, 2024; Jensen and Kirkpatrick, 2022). (1) CEM has maintained the participation of all stakeholders in emergency management. (2) Simultaneously dealing with all kinds of hazards (including not only natural hazards but also manmade emergencies). (3) CEM aims to reduce all risks (consisting of both physical impacts and social impacts of emergencies). Additionally, (4) all phases of the emergency management cycle will be equally managed, such as emergency prevention/mitigation, preparedness, response, and recovery (Figure 1).
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FIGURE 1
 Image on locating CEM components around future forest research.


With all the above sub-factors in mind, several forest research areas will become more accessible when emergency management is the focus. Specific examples include the whole community approach to treating forest insect diseases, emergency recovery through forest bathing (also known as Japnaese shinrin yoku, ecotherapy, or else), the further use of technology in forest emergency management (e.g., remote sensing, real-time decision support system, predictive models, etc.), and the importance of local culture during forest emergency management (Santiago-Gomez and Rodriguez-Rodriguez, 2023). Future studies will undoubtedly examine how CEM addresses cascading disasters through collaboration (e.g., cross-sectoral alliance, public-private partnership, etc.) land-use planning, multi-hazard risk reduction, etc. Acknowledging that emergency management constitutes a classic case of transdisciplinary study, forest researchers will work even more closely with other researchers on their upcoming projects such as disaster risk reduction, education, cross-sectoral integration, etc. Furthermore, forest researchers will refer to other frameworks beyond CEM such as Sendai Framework for Disaster Risk Reduction (2015–2030), business continuity management from International Organization for Standardization, World Health Organization’s emergency response framework, etc.

In the same vein, several research questions will arise. “How will all stakeholders treat Asian long-horned beetles for the sake of a whole community approach?” is one example. “How will forest bathing be used by local communities to promote mental health recovery?” “How can technologies for forest emergencies be developed or implemented effectively?” “How will indigenous knowledge in Amazon contribute positively to managing forest emergencies?” and many more. Each forest researcher’s study environment and criteria will determine how these research questions are refined (Wulandari et al., 2023).

Forest researchers will communicate with diverse peers (e.g., data scientists, urban planners, etc.) and other professionals (e.g., emergency managers, policy makers, etc.) to gain a deeper understanding of the need for emergency management in the context of forest research, facilitating prospective research areas and pertinent research questions (Fouqueray and Frascaria-Lacoste, 2020). Additionally, the field of forest research must increase its capacity for studying the novel problem of emergency management while training future researchers, providing sufficient funding for their work (e.g., government grants, private sector funding, crowdfunding for forest research, etc.), creating leadership and strategies, and other tasks. Governments and businesses will help greatly accelerate these efforts.

Several potential benefits will arise when the field of forest research further or innovatively applies the topic of emergency management to its research processes (Skydan et al., 2022). Forest researchers will have more research opportunities when they incorporate emergency management principles, potential research areas, and favorite research questions into their future studies. These researchers may develop new principles of emergency management based on various studies. At the same time, the scope of forest research will be significantly broadened, particularly by decreasing the boundary between forests and emergency management.

Efforts to merge the topic of emergency management with forest research will ultimately contribute to reducing human loss, monetary damages, and psychological stress around forests (Brunette et al., 2017). By studying not only natural hazards (e.g., forest fires, landslides, plant diseases, etc.) but also manmade emergencies (e.g., arson, improvement of human health, etc.) around forests, human casualties may certainly decrease. When effectively coping with forest fires or other emergencies, economic harm will also be reduced. By further managing major mental emergencies via forest bathing, people’s psychological stress will accordingly decrease.
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