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Overstocked Forests Threaten Bhutan’s 
Climate Resilience: 

The Urgent Need for Thinning and 
Controlled Burning

Phuntsho Namgyel1

Forest Cover Has Maxed Out Bhutan’s Land 

Bhutan conducted its first forest resource survey in 1974, providing the 
Government with comprehensive forest data for the first time (PIS, 1981). 
Since then, apart from the forest inventories, the country has conducted 
several land cover assessments using satellite imagery, with the most 
recent report published in 2023. These assessments have enabled periodic 
monitoring and regular updates on forest cover figures (Table 1). 

Over the past half-century, Bhutan’s forest cover has grown remarkably, 
increasing from 57%2 to 82%. This growth represents an addition of 
946,500 hectares of forest, with an average annual expansion rate of 0.84%. 
However, this increase has largely come at the expense of agricultural land, 
which has declined from 9% to 3% over the same period.

With 11% of Bhutan’s land covered by snowy peaks, rocky outcrops, 
and water bodies, 4% by alpine meadows, and another 3% occupied by 
agriculture and settlements, the country’s forest cover has effectively 
reached its territorial limit. 

According to the Department of Forests and Park Services, DoFPS (2023a), 
Bhutan is home to 1.035 billion trees, translating to 1,331 trees per capita. 
This places tiny Bhutan fifth globally for trees per person, after Canada 
(8,935 trees), Russia (4,461), Australia (3,266), and Brazil (1,494). The 
global average stands at just 422 trees per person (Crowther et al., 2015; 
Hemery, (n.d.), highlighting Bhutan’s extraordinary high tree numbers.
1	 Phuntsho Namgyel is a forester by training and forest researcher with a PhD in forest policy (Univer-

sity of Reading, UK).
2	 The first survey (PIS, 1981) covered only about 75% of the country, excluding much of the treeless 

northern region. The 57% forest cover was derived by dividing the 21,937 km² of forest area identified 
in the survey by the country’s total area today, 38,394 km².
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The DoFPS (2023a) also revealed that over 93% of Bhutan’s forests are 
classified as dense to very dense, suggesting overcrowded conditions. 
The DoFPS (2016) determined Bhutan’s growing stock at 1,001 million 
m³3—nearly double the 529 million m³ recorded in 1981 (Namgyel, 2019). 
At 284 m³ per hectare, Bhutan’s growing stock is more than twice the 
global average of 137 m³ per hectare (DoFPS, 2023a). While these figures 
demonstrate the impressive productivity of Bhutan’s forests, they also raise 
concerns about overstocking—too many trees per unit area.

How Did Bhutan Get Rich with Too Many Trees?

Until recently, Bhutan was a predominantly agrarian society, where 
farming and livestock rearing were central to livelihoods. Farmers relied 
heavily on forests for subsistence, using fire as a tool to clear undergrowth, 
rejuvenate pastures, keep away wild animals, and maintain open spaces. 
This dynamic interplay of fire and grazing created a balanced mosaic of 
grasslands, woodlands, and forests, supporting both ecological health and 
human livelihoods. Historical photographs from the 19th and early 20th 
centuries vividly depict Bhutan’s landscapes shaped by these practices, with 
open spaces interspersed with forests (Namgyel, 2017).

However, the 1969 Forest Act fundamentally altered this balance by 
asserting state ownership over all lands not privately registered, including 
trees on private land. Village commons became state land, and farmers lost 
the right to freely access, use, or trade forest products without government 
permits (Namgyel, 2024; Tenzin et al., 2024). Timber, in particular, became 
one of the most tightly regulated commodities. The Act also deemed fire 
a direct threat to forests, making it illegal to set fires on land. Traditional 
cultural practices, which had maintained ecological balance for centuries, 
were dismissed as backward and environmentally harmful.

The new 1995 Forest Act further entrenched forest preservation policy 
over sustainable use. Bhutan’s timber harvesting never exceeded 0.5 million 
m³—just 4% of the forest’s annual growth of 13.5 million m³ and a mere 
0.05% of the total growing stock of 1,001 million m³ (Namgyel, 2018). 
In 2000, a complete ban on timber exports was implemented. As a result, 
3	 The NFI 2016 figure is used here because the NFI 2023 reported a 23% decline in Bhutan’s growing 

stock—from 1,001 million m³ to 773 million m³, a loss of 228 million m³ in just five years—despite 
no evidence of increased timber harvesting, natural disasters, or major disturbances. This discrepancy 
raises doubts about the reliability of the NFI 2023 figure. 
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the unharvested annual growth continued to accumulate, leading to 
increasingly overstocked forests.

The Climate Paradox of Too Many Trees

Too many trees are often considered an environmental success, offering 
benefits such as biodiversity conservation and carbon sequestration. This 
perception, however, largely stems from Western conservation movements 
responding to global deforestation which overlooks the nuanced 
relationship between human societies and ecosystems. In Bhutan, such 
ideals have influenced policies that equate dense forests with environmental 
success. However, these policies have marginalised economic objectives and 
disregarded traditional practices (Siebert & Belsky, 2007).

Recent research, however, shows that overstocked forests, characterised 
by unnaturally high tree densities, can be stressed ecosystems. Fierce 
competition for sunlight, water, and nutrients weakens the trees, leaving 
them more vulnerable to pests, diseases, and extreme weather events. 
Climate change only amplifies these stresses, diminishing forest resilience 
even further (US Forest Service, 2022). The risks associated with 
overstocked forests are multifaceted. Dense forests with thick canopies 
and heavy understories are highly prone to catastrophic forest fires, as the 
accumulated fuel significantly increases fire intensity (US Forest Service, 
2022). From a carbon sequestration perspective, these forests often 
underperform. While they initially store large amounts of carbon, growth 
slows over time as competition among trees intensifies, reducing their 
carbon uptake potential (Agee & Skinner, 2005; Stephens et al., 2014).

Hydrologically, overstocked forests reduce water yields. High tree densities 
increase water uptake through evapotranspiration, depleting stream flows 
and causing water shortages for downstream communities. This issue 
is becoming increasingly critical in Bhutan, where water scarcity is an 
emerging concern. Ecologically, dense forests also harm biodiversity. The 
lack of structural diversity in overcrowded forests reduces the availability of 
suitable habitats for many species (Malhi et al., 2022).
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Confronting Overstocked Forests: Global Lessons for Bhutan 

The paradox of overstocked forests is clear: more trees do not necessarily 
lead to healthier ecosystems. In fact, dense forests can undermine the very 
ecological, hydrological and economic benefits they are meant to provide. 
Bhutan is not alone in this challenge, as many countries, particularly in 
South Asia, often focus primarily on forest preservation while overlooking 
the risks of overstocking. However, in countries like the United States, the 
risks posed by overstocked forests are being acknowledged, and strategies 
such as forest thinning and controlled burning are being implemented to 
tackle the dual threats of overstocking and extreme forest fires (US Forest 
Service, 2022). 

Thinning refers to the selective removal of trees to reduce stand density, 
improving tree growth, forest health, and ecosystem resilience by decreasing 
competition for sunlight, water, and nutrients. And, controlled burning (or 
prescribed fire) is a planned, low-intensity fire used to clear excess fuel, 
recycle nutrients, and restore ecological balance, thereby reducing the risk 
of catastrophic forest fires.

It is crucial for Bhutan to examine how these challenges manifest and the 
lessons it can learn from global experiences. For example:

Extreme Forest Fires Could Flip Bhutan from Carbon-Negative to a Net 
Emitter
A dendrochronological study of Chir Pine forests in eastern Bhutan 
highlights how the 1969 Forest Act, by excluding fire and restricting 
grazing, led to a significant accumulation of fuels across the landscape. 
This policy shift transformed fire regimes from small, low-intensity burns 
before 1970 to larger, high-intensity fires across the landscape post-1970 
(Tenzin et al., 2024). Similarly, a climate simulation study on blue pine 
forests around Thimphu and Bumthang predicts a two-fold increase in 
forest fire hazards due to hotter, drier conditions from climate change, with 
simulations showing faster-spreading, higher-intensity fires for Thimphu 
(Vilardell et al., 2020).

In January 2025, Bhutan experienced several forest fires in Thimphu, 
Chukha, Haa, and Paro, with the Chukha fire destroying nine homes 
(Lamsang, 2025). At the same time across the world, Los Angeles faced 
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301 catastrophic forest fires, scorching over 57,403 acres, claiming 28 lives, 
and destroying 16,252 homes. The economic loss exceeded $250 billion, 
making it one of the costliest natural disasters in U.S. history (CAL FIRE, 
2025; Vincent, 2025).

The U.S. Forest Service (2022) has labeled the forest fire crisis a “forest 
health emergency,” attributing it to decades of fire exclusion policies that 
allowed fuel to accumulate unchecked. Indigenous practices of cultural 
burning once maintained forest balance, creating open woodlands with 
around 40–60 trees per acre. Today, those same forests are overstocked with 
hundreds of trees per acre, turning them into tinderboxes. In response, the 
U.S. Forest Service has launched an ambitious plan to treat 50 million 
acres of overstocked forests through controlled burns and thinning. These 
proactive measures aim to restore forests as resilient ecosystems capable 
of withstanding future forest fires and preventing them from escalating to 
catastrophic levels.

Extreme forest fires also have significant carbon implications. For example, 
the 2020 California forest fires burned 4.2 million acres and released an 
estimated 127 million metric tonnes of CO₂, effectively negating 16 years 
of the state’s greenhouse gas emission reductions. Unlike smaller, natural 
fires that help maintain ecosystem balance, extreme forest fires overwhelm 
forests, transforming them from carbon sinks into major carbon sources 
(Mulkern, 2022).

Bhutan’s fire management approach has wholly focused on prevention, 
suppression, and penalisation, based on the assumption that all fires are 
human-caused and preventable (Tshering, 2006). However, the January 
2025 fires in Chukha, Paro, and Haa—ignited by electricity transmission 
lines during windy conditions (Lamsang, 2025)—reveal the limitations of 
this thinking. Although Bhutan has recognised the need for a National 
Forest Fire Management Strategy since the Ninth Five-Year Plan 
(2002–2007) (Tshering, 2006), efforts to locate this document have been 
unsuccessful, suggesting that fire management has not progressed beyond 
basic prevention and suppression.

As Bhutan’s forests become denser and climate change intensifies, the 
risk of extreme forest fires will continue to rise, threatening not only the 
country’s carbon-negative status but also its economy and environment.
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When Forests Grow Too Dense: A Water Crisis
Springs and streams are crucial for drinking and agriculture in Bhutan. 
However, a paradox is emerging in this forest-rich country, where 1% of 
the 7,399 inventoried water sources have already dried up, and over 25% 
are in the process of drying out (Kuensel, 2023). This has turned water 
scarcity into a pressing policy and social issue.

Similarly, in neighbouring Nepal, pine plantations intended to revegetate 
barren mid-hills have inadvertently caused springs to dry up and reduced 
vegetational diversity. In one village, eight out of ten springs dried up as the 
pine plantations matured, leading to severe water shortages (Lama, 2019).

Understanding of the forest-water relationship has advanced significantly 
in recent decades, providing valuable insights into managing this critical 
interaction. The water flow from a forest depends on precipitation, 
evapotranspiration, and soil water storage. Unmanaged forests, particularly 
overstocked ones, consume more water and reduce streamflow compared 
to more carefully managed forests with lower tree densities. Planted forests 
also tend to use more water than natural forests. While forest managers 
cannot control precipitation, they can influence evapotranspiration through 
better management practices (FAO et al., 2021). In the U.S., a 46-year 
paired watershed study found that thinning forests increased streamflow by 
200–400 mm/year in rain equivalent. Similarly, in the UK, a 10% increase 
in conifer reforestation reduced water yield by 2% (Namgyel, 2017).

In Bhutan, policymakers and foresters continue to attribute the drying of 
water sources to deforestation and forest degradation (Dorji, 2022), even 
in fully forested areas. This outdated narrative on water conservation is 
misguided and worsens the water crisis, underscoring the urgent need to 
rethink forest-water interactions.

Bhutan’s Nature Crisis: Driven by Conservation Policies, Not Development
In 2006, Bhutan invited two forest professors from the University of 
Montana to assist in developing the curriculum for the newly established 
Ugyen Wangchuck Institute for Conservation and Environment (UWICE) 
(Siebert & Belsky, 2007). They observed that Bhutan’s forest policies 
and education were largely shaped by Western European and American 
perspectives, which view humans as inherently destructive, treat humans as 
separate from nature, and see traditional land-use practices as incompatible 
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with conservation. These perspectives have influenced public policies and 
the lives and livelihoods of real people. As a result, forest practices are often 
less innovative and productive in the pursuit of sustainable livelihoods and 
biodiversity conservation.

While acknowledging the value of Western science, the professors stressed 
the importance of integrating it with Bhutan’s traditional knowledge. They 
emphasised that this “Middle Path” approach was essential, particularly 
as foreign conservation advisors and funding agencies gained increasing 
influence over policy.

Further studies by the professors (Siebert & Belsky, 2014; Belsky & 
Siebert, 2016) critiqued the 1970s ban on shifting cultivation, which led 
to dense, closed-canopy forests dominated by shade-tolerant species at the 
expense of light-demanding ones. This policy failed to recognise the role 
of traditional land-use practices, such as shifting cultivation, in fostering 
biologically diverse landscapes. Research has shown that these practices 
created forests with varied compositions and age structures, enhancing 
biodiversity. The professors advocated for a shift in conservation strategy, 
recommending selective timber harvesting and controlled burning as 
more effective approaches to support both biodiversity conservation and 
sustainable livelihoods.

The tiger census report observed that tigers in Bhutan primarily used the 
deep forests only to move from one place to another, as these forests were 
empty of prey. A five-month study of a collared tiger revealed that it spent 
96% of its time near human settlements, suggesting that open spaces with 
sufficient prey are now largely confined to these areas. Interestingly, the 
survey recorded more camera captures of tiger in non-protected areas than 
in protected ones (DoFPS, 2023b).

Wood: A Carbon Storing Renewable Material
Bhutan’s forests, despite their vast potential, contribute less than 3% to 
the country’s GDP. Most concerning, this richly forested nation remains a 
net importer of wood, with imports exceeding exports by a factor of seven. 
Additionally, the contribution of forests to household income is virtually 
zero, underscoring an underutilised sector that could play a transformative 
role in rural poverty alleviation and national development (Namgyel, 2019).
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The goal of achieving economic self-reliance by 2020 remains unmet, 
and five years later, Bhutan faces several economic challenges, including 
a record negative balance of payments, high youth unemployment, and a 
mass exodus of educated Bhutanese seeking better opportunities abroad. 
Over 35% of the working-age population remains inactive (Kuensel, 2024).

Among the most promising solutions for economic self-reliance is 
sustainable timber harvesting. Namgyel (2018) estimated that increasing 
the annual timber harvest from the current 0.4 million m³ to 5 million m³—
just 37% of the forests’ annual growth—would generate annual revenue 
of Nu. 50 billion (USD 745 million), more than double the hydropower 
sector’s contribution of Nu. 20 billion (USD 296 million) in 2016, while 
still maintaining a wide safety margin for conservation.

On the global stage, timber is increasingly recognised as a renewable, 
sustainable, and carbon-storing building material. For example, one tonne 
of wood stores one tonne of carbon. A forest-based economy in Bhutan 
would be green, inclusive, and perfectly aligned with the country’s Gross 
National Happiness philosophy and carbon neutrality goals.

Thinning and Controlled Burning: The Road to Climate Resilient 
Forests

Dendrochronological studies show that the Himalayan climate, of which 
Bhutan is a part, has historically cycled between wet and dry periods, with 
severe droughts recorded as recently as the 1980s–1990s and 2006–2013 
(Panthi, 2017). Meteorological data indicates that Bhutan has already 
warmed by 1.02°C over the past 27 years, with projections suggesting a 
further increase of up to 1.6°C by 2050 (Ura, 2023; Lhamo, 2024).

So far, Bhutan has been fortunate—consistent monsoons have kept forest 
fires relatively small. While some fires have damaged homes and large 
forest areas, they are nowhere near the catastrophic megafires seen in the 
U.S., Canada, and Australia. However, a prolonged drought could change 
everything. Bhutan’s dense, overstocked forests—packed with fuel on the 
forest floor and trees growing too closely together—are a disaster waiting 
to happen. 
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The first step toward resilience is to reassess our fear of fire. Until recently, 
Bhutanese people used fire as a tool—regularly burning landscapes to clear 
excess fuel and prevent high-intensity forest fires. This practice helped 
maintain ecological balance. However, with the advent of modern forestry, 
fire came to be viewed as an enemy. Western scientists now acknowledge 
that suppressing all fire while disregarding indigenous knowledge was 
a grave mistake—one that has contributed to today’s climate-driven 
megafires.

The three key factors—fuel, heat, and oxygen—determine the size and 
intensity of a fire. While Bhutan cannot control rising temperatures or 
wind conditions, it can manage fuel loads. Thinning and controlled burning 
to reduce forest fuels are not just options—they are urgent necessities. 
Research shows that forests managed through a combination of thinning 
and controlled burning are more resilient to climate change, support greater 
biodiversity, and provide economic benefits. 

Encouragingly, the Department of Forest and Park Services (DoFPS) has 
launched a pilot programme for controlled burning in alpine meadows 
to combat the encroachment of unpalatable shrubs. It has also initiated 
forest thinning across 11,526 hectares in Thimphu, with plans to expand to 
208,065 hectares by 2026 (DoFPS, 2024; Zangpo, 2024). However, these 
efforts must be significantly scaled up to achieve meaningful benefits. The 
wholesale preservation of forests is no longer an option.

Proactive, innovative, and science-driven forest management must guide 
Bhutan’s future, moving away from outdated conservation narratives that 
lock up forests, harming the environment and causing the country to 
squander its vital resources. The challenge is clear: act decisively, expand 
thinning and control burning—actions that should have started decades 
ago—and prevent today’s manageable fires from becoming tomorrow’s 
uncontrollable infernos, thus exposing the country to unimaginable natural 
disasters.
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