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Abstract:The World Health Organization introduced planetary health concept. That is, the planet's health is inextricably

linked to human health. The recent spate of forest fires is a warning to take action against climate warming. This study

explores the relationship between forest fires and human health and summarizes health promotion's role in forest fires in

Chongqing from the perspective of the Ottawa Charter.
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Introduction
Planetary health is the state of the earth that humans need to achieve to survive on the planet sustainably. The close

connection between humans and the planet requires that humans find a state of health that allows human civilization to

coexist in harmony with natural systems at the highest standard. Health here includes social-psycho-physical health and is

equitable and worldwide[1].

Since the health of the earth is inextricably linked to human health, this requires humans to address issues facing the

health of the earth, such as soil degradation, ocean acidification, and climate change. Only when the planetary health

problems are solved can human beings survive on the earth in the long term[2].

Forest fires are one of these challenges. Forest fires are influenced by complex interactions between vegetation, climate,

topography, and humans that can affect fire characteristics[3,4]. Regional climate variability has been a significant driver of

change in fire characteristics[5,6]. Moreover, land use/cover and topography can also influence fire frequency and burn size.

Furthermore, human activities such as cultural burning, logging, and fire protection can alter fire frequency and burn size[7].

In recent years, global warming has led to higher temperatures in many countries, causing forest fires to occur more

frequently than in the past in many areas[8]. For example, forest fires in Australia have increased significantly since 2000[9].

As of August 26, 2022, the duration of hot weather above 40 degrees has reached 15 days, eight days more than in 2006[10].

The planetary health theme of this report is the impact of forest fires in Chongqing on natural systems and human health.

This year's forest fires in Chongqing, southwest China, were the worst since 1961 due to prolonged dry and hot weather[11].

Southwest China is a humid and hot subtropical broadleaf evergreen forest characterized by small fire size and high

frequency of occurrence[7]. In the past, burned areas in southwest China were lower than elsewhere and generally occurred in

the spring and winter[7]. However, this year forest fires occurred in August and were more extensive than in previous years[10].

A literature search reveals that this year's forest fire situation is like 2008. Both 2008 and 2022 forest fires were due to a

freezing winter experienced, and then a large forest fire occurred in China the following year[12]. Some studies mention that

this is due to the La Niña phenomenon resulting in severe weather such as heavy rainfall, high winds, drought, and extreme

high and low temperatures[13].

The frequent occurrence of forest fires will cause casualties and loss of land and resources[14], which requires health

promoters to educate residents about first aid in the face of fire, develop response policies, and provide fire-fighting
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equipment. At the same time, further attention should be paid to the issue of global warming. Analyzing this forest fire

incident will make people aware of the seriousness of the problem and then take action. In addition to this, forest burning

itself will lead to the production of more greenhouse gases which will increase global warming[15].

The study of forest fires in Chongqing, southwest China, was conducted to understand the impact of forest fires on

natural systems and human health in this region. In addition, the role of health promotion in this challenge and further

measures will be explored.

Human activities cause forest fires
First, urban sprawl is causing forest fires. Since Chongqing became a municipality directly under the central

government in 1997, it has undergone intense urban development with a continuous outward expansion of the city limits[16].

Natural forests have been severely damaged by urban expansion during this time, with only a few patches remaining around

some mountain tops[16]. At the same time, the urbanization process removes native vegetation and introduces exotic weed

species. This process has led to the homogenization of biota and the loss of biodiversity[17,18]. Both deforestation and

ecosystem destruction will lead to a warmer climate. Climate warming coupled with the urban heat island effect will

promote forest fires at the drop of a hat[8,19]. For example, Chongqing recently experienced multiple wildfires in about six of

the 26 districts and two of the 12 counties because of twelve consecutive days of high temperatures[20,21]. High temperatures

have also led to power outages and drought in the southwest[21]. Second, regional culture induces forest fires. China has

many traditional festivals and cultures, some of which have the traditional custom of fire worship, like the many temples in

the hills of Chongqing where people can burn incense and worship Buddha. In order to worship ancestors, people also used

to burn paper in the mountains to worship[22]. All these behaviors will induce the occurrence of forest fires. In the last few

years, the country has started to promote the use of flowers instead of burning paper to protect the environment. However,

people are still accustomed to burning paper, and it will take time for this mindset to change[23].

Forest fires pose a threat to human health
Forest fires have a direct impact on the surrounding residents. Chongqing is a city built on mountains and densely

populated with over 32 million people[11,24,25]. Since forests are not far from the city, forest fires can easily seriously impact

the lives of the surrounding residents and pose a threat to their lives. Some residents complained on social media that they

smelled smoke in their apartments, and some published photos had the burning embers of the fire reaching their balconies[11].

The loss of greenery after burning the trees has caused psychological trauma to the surrounding residents[26]. In addition,

forest fires require a lot of human and material resources to extinguish the fires. Since mid-August 2022, the city of

Chongqing has been battling a burning wildfire[27]. As of August 25, more than 14,000 rescue workers have been sent to

control the fire, while more than 1,800 Chongqing residents have been relocated[21]. Firefighters from Sichuan, Gansu, and

Yunnan provinces joined forces with Chongqing to fight the Chongqing forest fires. Over 20,000 people participated in the

operation, from professional rescue teams to community volunteers[10]. Local fire departments sent firefighters equipped with

helicopters to fight the blaze from the air and on the ground[27]. Although no casualties were reported in this incident, it was

exhausting and frightening, affecting many people's ordinary lives. Furthermore, whether extreme weather will be more

frequent in the future is still unknown, and effective control of forest fires is a concern.

Forest fires damage planetary health and cause indirect effects on human

health
First, forest fires exacerbate climate warming. Recent studies have shown that forest fire emissions significantly impact
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global interannual variability in terrestrial ecosystem fluxes and atmospheric CO2[28,29]. China's recent increase in forest fires

has already increased CO2 emissions, and the average annual carbon emissions from forest fires are about 11.31 Tg[15].

Second, forest fires cause landslides. The heavy monsoon rains after the fire season can bring the risk of soil erosion and

even landslides in the fire area, leading to soil erosion and a sharp decline in biodiversity[30]. Third, forest fires produce toxic

gases such as dioxins. Dioxin-like compounds are toxic, carcinogenic, mutagenic, and persistent in the environment. Forest

fires, agricultural burning, and bushfires are considered the primary natural sources of dioxins[31]. Hence, human actions

cause forest fires, and forest fires affect planetary health and human health. They interact with each other and are closely

linked in a cause-and-effect cycle.

Health promotion plays a vital role in the prevention of forest fires

Strengthening community action
The government has a good relationship with the public, and the public is actively involved in fighting fires. Many

residents who witnessed the fire joined the local volunteer team to fight with the firefighters. Residents volunteered to form

motorcycle teams, and volunteers rode mountain bikes to carry supplies to the top of the mountain[32]. These young

volunteers said, "We work mainly to deliver supplies to the supply center, and the front-line firefighters take the real risk[21]."

Some firefighters recalled that the motorcyclists were still delivering supplies to the mountain at 1 a.m., and some claimed

that this was the first time he ate sorbet at the rescue site[10,33]. All this stems from place identity and place-based pride of

Chongqing people themselves. The rich nourishment of nature and the harsh environment have created their tenacious, brave,

courageous character[34]. They have a strong sense of responsibility for their homeland. In addition, the Chinese government

has high prestige in the hearts of its people, a trust that has grown since the war and as China continues to grow stronger.

Hence, this community culture should be valued by health promoters. It should be protected to form a guide among the

population.

Developing personal skills
Local people and firefighters were given good health education in terms of developing personal skills. These

educational measures include increasing public awareness of the impacts of wildfires and fire on ecosystems and human

infrastructure to mitigate the effects of future wildfires. Firefighters also need ongoing professional training to improve their

understanding and judgment of fire behavior to minimize incidents and reduce fatalities. Moreover, governments and

firefighting agencies must emphasize to civilians not to extinguish rapidly spreading wildfires by themselves but to notify

and wait for professional firefighting teams[15]. Chongqing made significant progress this year with almost no casualties in

any of these fire incidents, compared to the 200 people who lost their lives in the fires in Northeast China in 1987[35].

Therefore, these fire education efforts are practical and need to be continued. The most recent fires in Chongqing have raised

concerns about climate change among residents. Health promoters should hit the iron and further educate and encourage

people to take action against global warming.

Reorienting health services
China has begun to focus on forest fire prevention. Over the past 30 years, China has developed meteorological and

environmental satellite sensors to detect forest fires in and around the country. These satellites have created more accurate

and efficient operational systems for fire detection, emission estimation, and risk prediction[15]. The next step that needs to be

advanced includes mapping a forest fire risk area to minimize fire frequency and avoid damage. Developing a new fire

hazard and risk model to predict forest fires and accurately forecast El Niño events is critical[15]. Estimating forest fire
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emissions based on satellite sensors is significant and complex. More research should be conducted to detect forest burned

areas, debris from burn scars, fuel loads, and biomass based on multiple sensors. Further investigation, analysis, and

calculation of the proportion of fuels consumed by forest fires and emission factors for different vegetation types are

necessary for future quantitative assessment and validation of forest fire emissions in China[15]. These actions require health

promoters to work with multiple sectors to ensure further improvement of the fire prevention system.

Creating a supportive environment
Creating a supportive environment includes a variety of aspects. The following will sort out and provide suggestions

based on the issues mentioned in this report. In the face of urban sprawl, health promoters should work with environmental

authorities to analyze the pros and cons of government urbanization plans and provide sound advice. Traditional ritual

culture needs to be gradually changed through health education, and fines should sometimes be imposed. As people are

traumatized by forest fires, health promoters need to provide post-disaster guidance and strengthen community ties so that

people have a place to pour out what is on their minds and help rebuild after the disaster. In addition, health promoters need

to actively communicate with the government to ensure adequate funding is available to support fire rescue and prevention

efforts. Finally, health promotion should focus on forest reconstruction and strengthen the monitoring and prevention of

gases released from forest burning. In summary, implementing these recommendations will help create a supportive

environment that includes economic, service, physical, and social aspects.

Establishing healthy public policy
China already has many laws and regulations related to forest fires. China has a well-established fire protection law and

forest law. Fire Protection Law of the People's Republic of China stipulates the legal responsibilities and provisions related

to fire prevention, firefighting, and rescue[36]. Forest Law of the People's Republic of China includes legal duties related to

the management and administration, supervision, and inspection of forest protection, afforestation, and land greening[37].

However, the changing climatic environment has created new requirements for forest fire protection. The current spate of

forest fires calls for more policies to curb global warming. In response, China has proposed a green policy of energy saving

and emission reduction[38]. Through health communication, the Chongqing government has decided to accelerate the

construction and production of high-quality new energy vehicle projects[39]. Although some green policies have been

introduced, it does not seem to have much effect. Therefore, health promoters still need to mediate with stakeholders and

promote more emission reduction policies.

Conclusion
Human systems depend on planetary health, and planetary health is influenced by human behavior, forming a closed

loop. In this concentric ring, health promotion works for both human health and planetary health. Health promotion can

improve the inhabitants' quality of life and well-being and reduce environmental hazards to protect the planet. Hence, health

promotion plays an essential role in the whole process of forest fire prevention. Although the current forest fires can be

addressed appropriately, global warming has not yet stopped, and this will require more effort from health workers.
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