

[image: image1]
The increase of wildfires and their impact: the importance of prevention and measures through the example of Ofunato












	
	OPINION
published: 27 May 2025
doi: 10.3389/ffgc.2025.1589796






[image: image2]

The increase of wildfires and their impact: the importance of prevention and measures through the example of Ofunato

Yuka Kotozaki*

Iwate Medical University, Morioka, Japan

Edited by
Guillermo Emilio Defossé, National Scientific and Technical Research Council (CONICET), Argentina

Reviewed by
Anastasia Christopoulou, National and Kapodistrian University of Athens, Greece

*Correspondence
 Yuka Kotozaki, kotoyuka@iwate-med.ac.jp

Received 12 March 2025
 Accepted 05 May 2025
 Published 27 May 2025

Citation
 Kotozaki Y (2025) The increase of wildfires and their impact: the importance of prevention and measures through the example of Ofunato. Front. For. Glob. Change 8:1589796. doi: 10.3389/ffgc.2025.1589796



Keywords
wildfire, human impact, mental health, prevention, social support


Introduction

Wildfires are natural disturbances that play an essential role in ecosystem dynamics. However, in some forest ecosystems, wildfire plays a natural role in ecosystem regeneration. Rather than insisting on preventing wildfires altogether, it is important to consider ways to minimize wildfire damage while allowing natural fire cycles to function where appropriate. This perspective allows for a more balanced discussion of wildfire management strategies. When they occur in wildland–urban interface (WUI) areas or threaten human lives and infrastructure, they may have disastrous consequences (Omi, 2005; Pyne, 2010; Kalogiannidis et al., 2023). While there is evidence of increasing wildfire frequency or severity in certain regions (e.g the Mediterranean), satellite data suggest that the global burned area has actually declined by ~25% over the past two decades (Andela et al., 2017). Therefore, global trends are heterogeneous and influenced by both natural and anthropogenic drivers. Once wildfires start to cause damage may result in long-term or irreversible environmental damage, including biodiversity loss, degradation of soil fertility, and destruction of mature forest ecosystems (Diaz, 2014). Although wildfires are caused by a variety of factors, from natural to man-made, they can be prevented by taking appropriate countermeasures.

This article examines the wildfires and their environmental and social impacts, and proposes multifaceted preventive measures and countermeasures through the case of Ofunato City. Ofunato, located in Iwate Prefecture, Japan, experienced a significant wildfire in February 2025 that affected forested areas and nearby communities. This case serves as a timely and locally relevant example of how climate conditions, land use, and preparedness intersect in determining wildfire risk and response in regional Japan.



Current situation and background of wildfires

Wildfires are particularly prone to occur in dry seasons and regions. Recent years have seen an increase in the frequency and severity of wildfires (Wasserman and Mueller, 2023). Rising temperatures and extreme weather events caused by global warming are widely believed to be contributing factors (Diffenbaugh et al., 2017; Coumou and Rahmstorf, 2012; Toreti et al., 2013; Allan and Soden, 2008). In addition, prolonged drought conditions, which have become more frequent and intense in recent years, significantly increase the flammability of vegetation, making wildfires more likely and difficult to control (Halofsky et al., 2020; Jones et al., 2022). These wildfires cause more than just forest loss; they worsen air pollution, accelerate global warming, and cause social and economic disruption (Bolan et al., 2024).

In Japan, about 1,300 wildfires occur annually, destroying about 700 hectares of forest and costing about 240 million yen in damages. Four wildfires occur daily in Japan, burning about 2 hectares of forest and costing about 700,000 yen in damages (Forestry Agency, 2024). While wildfires are a year-round occurrence, their frequency and severity tend to increase during the dry period, from late spring to early autumn. During this time, lower precipitation and higher temperatures result in drier vegetation, making it more susceptible to ignition. This seasonal increase in fire risk is particularly concerning, as dry conditions significantly enhance the flammability of vegetation, leading to more frequent and intense wildfires. Ofunato City is located in the southern coastal area of Iwate Prefecture in the Tohoku region of Japan and is known for its beautiful rias coastline and rich forest resources. On February 19, 2025, a wildfire broke out in the Ryouritahama area of Sanriku-cho, Ofunato, Iwate Prefecture, and as of March 6, 1 week after the outbreak, the fire had not been extinguished. The area burned reached ~2,900 hectares, which is equivalent to about 9% of Ofunato City's total area (Iwate Prefecture, 2025). This fire is the largest wildfire in Japan since 1990 (Forestry Agency, 2024).

Ofunato City is one of the most mountainous and forested areas in Iwate Prefecture, and is particularly affected by winds due to its location on the coast. In this wildfire, the strong winds increased the intensity of the wildfire, and the fire spread to dozens of hectares in just a few hours. Fortunately, human casualties were minimal, but the smoke caused respiratory problems in some areas and raised concerns about health risks to residents. The wildfire damaged forested areas, mainly coniferous trees such as cedar and pine. These tree species are often found in areas planted for forestry purposes and are extremely vulnerable to fire due to their thin bark and high resin content (Van Wagner, 1977; Fonda, 2001; Mensah et al., 2023). In particular, the fire spread rapidly as it developed into a “crown fire” that spread to the leaves and branches of the trees (Van Wagner, 1977), and had a significant impact on the habitat of flora and fauna (Iwate Prefecture, 2025). As of March 8, 2025, the Japanese government is working to designate the large-scale wildfire in Ofunato City as a severe disaster.

The following are some examples of current wildfires in other countries. In the U.S wildfires are particularly prevalent in California, Oregon, and Washington (U.S. Department of Agriculture, 2025); in 2020, California experienced the largest wildfire in its history, burning more than 2 million acres of forest (Frontline Wildfire Defense, 2025). Fire causes include dry weather, lightning, electrical equipment failure, and human activities such as arson, negligence, or infrastructure failures (UN Office for Disaster Risk Reduction, 2025). In California in particular, wildfires occur every year, and the size and frequency of fires are increasing each year. This has led to serious social and environmental problems, including the evacuation of residents, smoke impact on cities, and loss of habitat for plants and animals (Frontline Wildfire Defense, 2025).

Australia is one of the countries where wildfires are a serious problem. In particular, the massive “Black Summer” fires of 2019–2020 killed billions of animals and forced the evacuation of more than 800,000 people. The fires were considered one of the worst fire seasons on record, with warmer temperatures and drier weather contributing to the spread of the fires. In addition, the Australian government and experts are calling for stronger countermeasures to deal with the prospect of more severe wildfires in the future as global warming continues to increase (Australian Public Service Commission, 2025).

Canada is another region where wildfires occur frequently (Hanes et al., 2019). Canada experienced its worst wildfire season in history in 2023, with fires burning 16.5 million hectares. This is more than double the previous record and almost seven times the historical average (NASA, 2025). Wildfires in Canada are becoming increasingly severe due to the combined effects of rising temperatures, drought, lightning, and even human-caused causes (Brulé, 2023).

In Greece, fires are particularly frequent during the summer months, and the effects of drought and high temperatures on summer fires have been reported (Turco et al., 2017). Recent study have shown that warmer and drier conditions in the Mediterranean region have led to more frequent and larger fires (Guion et al., 2022). The devastating 2018 Mati wildfire in Eastern Attica, Greece exemplifies the deadly combination of prolonged drought, extreme temperatures, and strong winds in the wildland-urban interface. This fire resulted in over 100 fatalities and extensive property loss, becoming one of the deadliest wildfires in European history (Christakis, 2021; Efthimiou et al., 2020; Arianoutsou et al., 2024). These studies highlight the urgent need for integrated fire risk management strategies in the face of a warming climate.



Multiple effects of wildfires

The effects of wildfires go beyond the environment and spill over into social and economic issues. First, the environmental effects are very serious. Forests are responsible for absorbing carbon dioxide, and the loss of that function can accelerate the progression of global warming. In particular, the carbon dioxide and methane gases released by burned trees can further exacerbate climate change as greenhouse gases released into the atmosphere (Vieira et al., 2023). However, unlike fossil fuel emissions, the carbon released during wildfires may be partially offset over time through carbon uptake by regrowing vegetation. This regrowth process can help restore part of the carbon storage capacity of the forest, although the extent and pace of recovery vary depending on post-fire conditions, forest type, and human intervention. In addition, fires increase the risk of landslides when soils are exposed. Since forest roots are responsible for holding the soil in place, heavy rains after a fire increase the risk of landslides (Rengers et al., 2020). Moreover, wildfires alter watershed hydrology by reducing soil infiltration capacity and increasing surface runoff, leading to higher peak flows during storms (Frontline Wildfire Defense, 2025). These compounded effects underscore the importance of integrated land and water management strategies in fire-prone regions.

The economic impact cannot be ignored. Forests provide not only tangible resources such as timber and medicinal plants, but also a wide range of ecosystem services, including carbon storage, water regulation, and recreational value. Recent reviews have highlighted how wildfires can disrupt these services, resulting in long-term economic and environmental consequences (Arshad et al., 2022; Moazeni and Cerda, 2024; Escobedo et al., 2024). The loss of these resources will take a heavy toll on the local economy (Kalogiannidis et al., 2023). In addition, when a fire breaks out, the enormous costs associated with firefighting and restoration efforts place a heavy economic burden on the local community. In addition, the spread of smoke and toxic substances in the air from a fire can affect the health of people living in the surrounding area, resulting in increased medical costs (Scaccia, 2024).

Wildfires not only cause physical destruction but also have profound psychological effects on affected communities. Survivors often experience stress, anxiety, and post-traumatic stress disorder (PTSD) due to the loss of homes, livelihoods, and loved ones (To et al., 2021; Grant and Runkle, 2022). Additionally, prolonged exposure to wildfire smoke has been linked to cognitive and emotional disturbances (Do et al., 2025). Community displacement and social disruption further exacerbate mental health challenges, highlighting the need for psychological support and long-term recovery programs in wildfire-affected areas (Heanoy and Brown, 2024).



Prevention and countermeasures against wildfires

To prevent fires, advance preparation and early response are essential. First is the importance of forest management. Firebreaks set up in forests and proper vegetation management can prevent the spread of fires. In areas of high fire risk, advance fire restrictions and increased vigilance are required, especially during dry periods. For example, California has a system in place to issue early fire warnings and evacuation advisories based on weather conditions (California Governor's Office of Emergency Services, 2025). Such a response is critical to minimize damage.

In addition, surveillance systems must be strengthened for early detection. Fire monitoring systems using drones and satellites are very effective in quickly detecting fires, even from remote locations (Ramadan et al., 2024). If fires can be controlled in their early stages through the introduction of such technologies, it will be possible to prevent the spread of damage. Furthermore, international cooperation is also important. Since wildfires are not a problem that affects only a specific country or region, but have a global impact, the international community as a whole must work on prevention and countermeasures through information sharing and the provision of technology. For example, by sharing the experiences of Australia and Canada with other countries, the risk of similar disasters can be reduced.
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