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Forest fires represent a critical and escalating threat to India's ecological and economic
stability. Annually, these fires result in an estimated economic loss of 1.74 lakh crore,
with over 36% of the nation's forest cover being fire-prone. Despite a marginal 1.12% growth
in forest cover over the past two decades, the incidence of fires has surged tenfold,
positioning India among the top ten countries for fire alerts. The drivers of this crisis are
multifaceted, stemming from a combination of climate change-induced factors like rising
temperatures and erratic weather and direct human activities such as slash-and-burn farming
and illegal land clearing. These fires create a dangerous climate feedback loop: rising
temperatures lead to drier conditions and more fires, which in turn release more carbon,
accelerating global warming. Systemic gaps in management, including a severe shortage of
fire stations and a lag in adopting advanced technologies like Al-based prediction models,
exacerbate the problem. However, India is developing a response framework integrating
technology and community action. Initiatives like the Forest Fire Alert System (FAST 3.0)
and localized, community-led management practices in states like Nagaland and Uttarakhand
offer promising models for mitigation. Addressing this challenge requires a concerted effort
to strengthen early warning systems, enhance inter-agency coordination and integrate
traditional ecological knowledge with modern scientific innovation to protect India's
invaluable forest ecosystems.
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Introduction

Forests are the planet's lifeblood, the veritable "lungs of the Earth," essential for maintaining
biodiversity, regulating climate and supporting millions of livelihoods. In India, however,
these vital ecosystems are under siege from an increasingly frequent and intense wave of
forest fires. The nation is witnessing an alarming tenfold increase in fire incidents over the
last twenty years, a surge that starkly contrasts with a mere 1.12 % growth in forest cover
during the same period. With more than a third of its forest area susceptible to fires, India
faces a staggering annual economic loss estimated at ¥1.74 lakh crore. This escalating crisis
is not just a local environmental issue; it's a national challenge with profound implications for
climate stability, biodiversity and human well-being.

The Anatomy of a Wildfire

e At its core, any fire, including a forest fire, requires three elements to ignite and spread:
fuel (dry vegetation, leaves, wood), oxygen and a heat source for ignition.

e The behaviour of a wildfire, how fast and far it spreads is then dictated by three
environmental factors: the type and amount of available fuel, the local topography (fire
spreads faster uphill) and prevailing weather conditions like wind, temperature and
humidity.
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e Fires can smolder on the ground as surface fires, consuming leaf litter and woody debris,
or, under intense conditions, climb "ladder fuels" like shrubs and small trees to become
devastating tree crown fires that are incredibly difficult to control.

Drivers of India's Forest Fire Crisis
The frequent occurrence of forest fires in India is not accidental but a result of a complex
interplay between climatic shifts and human actions.

Climate Change as a Catalyst

Climate change is a primary accelerant. India's average temperature has risen by
approximately 0.7°C over the last century, leading to more frequent and severe heatwaves
that dry out forest vegetation, turning it into highly combustible tinder. This is compounded
by deficits in pre-monsoon rainfall and the influence of climatic patterns like El Nifio events,
which create prolonged dry spells. Furthermore, rising temperatures are associated with an
increase in lightning strikes, a potent natural source of ignition.

The Human Element

The vast majority of forest fires in India are human-induced. Activities such as: slash-and-
burn farming, the expansion of agriculture into forest lands and illegal land clearing for
infrastructure projects are significant causes. Even seemingly benign activities like tourism
and pilgrimages contribute to the risk; for instance, improper waste disposal along routes like
Vaishno Devi has led to open fires.

Systemic Shortcomings

These drivers are exacerbated by significant gaps in fire management and prevention.

e Lack of Resources: In 2019, India had only 3,377 fire stations against a requirement of
8,559, a deficit of over 60%, severely hampering response capabilities.

e Technological Lag: The nation has been slow to adopt advanced technologies. The use
of Al-based fire prediction models and drone surveillance remains limited to pilot
projects and has not been scaled up for widespread use.

o Community Disconnect: There is often poor coordination between forest officials and
local communities, coupled with a decline in traditional fire management practices.

The Vicious Cycle: Fire and Climate Feedback

Forest fires are both a consequence and a cause of climate change, creating a dangerous
feedback loop that threatens to spiral out of control. As global temperatures rise, forests
become drier and more susceptible to fire. When these forests burn, they release massive
amounts of stored carbon into the atmosphere as carbon dioxide (CO,), a primary greenhouse
gas. This additional CO, further accelerates global warming, leading to even hotter, drier
conditions and, consequently, more frequent and intense fires. This cycle not only
undermines India's climate goals but also degrades forest health, making them less resilient to
future changes.

Forging a Path Forward: Technology and Tradition
Despite the challenges, India is actively developing strategies to combat forest fires by
blending modern technology with community-based wisdom.

Technological Interventions

e Forest Fire Alert System (FAST 3.0): Launched by the Forest Survey of India (FSI),
this system uses satellite data to provide near real-time detection of fire hotspots, sending
alerts via SMS and email to officials on the ground.

e Al and Drones: In places like the Pench Tiger Reserve, an Al system named "Pantera”
can detect fires within three minutes. Drones equipped with thermal cameras are also
being deployed for real-time monitoring in inaccessible terrain, offering a cost-effective
way to identify hotspots quickly.
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Fig 1: Integrated Forest Fire Management Workflow

Community-Led Successes
Several states have demonstrated the power of involving local communities.

In Nagaland, local tribes use traditional knowledge to conduct controlled burns,
reducing the fuel load before the dry season and organize fire watch teams. This has led to a
significant reduction in large-scale fires.

In Uttarakhand, village-level forest governance bodies known as Van Panchayats are
responsible for maintaining fire lines and conducting community watches, successfully
balancing conservation with local livelihoods.

Conclusion

The challenge of forest fires in India is formidable, fuelled by a warming climate and
persistent human pressures. It is a complex problem that demands a multi-pronged solution.
Simply reacting to fires is no longer sufficient. The path forward lies in a proactive,
integrated approach that combines the power of advanced technology for early warning and
detection with the invaluable traditional knowledge of local communities. By strengthening
policy, increasing investment in infrastructure and training and fostering genuine community
participation, India can build resilience against this fiery threat and safeguard its precious
forests for generations to come.
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