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Scientific Evidence and a Spiritual Plea
from Bhutan’s Glaciers:
From Guardians to Vulnerable Icons

Pema Eden’

Ap Dewa looks forward to the annual ritual to appease his villages mountain
deity. He and his family make the five-hour journey to the glacier tongue every
year, carrying butter lamps and offerings. But this year, something feels different.
The snowline is higher than he remembers, the ice capes once glistening under the
sun are now just bare rock, and the mountain winds carry a strange warmth.
What does this mean for his future, his village, and Bhutan?

Introduction

'The complex link between climate change and human life is most noticeable
in areas where fragile ecosystems are closely tied to local traditions and
economies. This is particularly clear in Bhutan, a nation famous for its
diverse ecology and rich cultural history that is strongly connected to its
environment.

Among many environmental concerns triggered by climate change, the
glaciers stand as the most vulnerable, because even a one-degree increase
in the global air temperature is “too hot” for these landscapes (Molden,
2019). The rapid melting of glaciers and shifts in precipitation patterns
may seem like a distant problem, but it has serious consequences for those
downstream. Water supplies, agriculture, livelihoods and infrastructure all
rely on the glaciers.

Besides their practical importance, glaciers also hold cultural significance
in Bhutan. They are honoured as homes of protective deities. For instance,
Mt. Jomolhari and Mt. Tshering Khang in western Bhutan are believed
to house Aum Jomo Tashi Tsheringma (hereafter called Aum Jomo), the
deity of longevity and prosperity. Communities in this area make daily
offerings to appease her or seek her blessing (Wangchuk, 2022).

1 Pema Eden is a PhD student at the College of Natural Resources, studying permafrost and cryosphere
dynamics in Bhutan through the CryoSpirit project.
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It is essential to understand how mountain communities view and interact
with these sacred sites, because of their harmonious existence that stems
from these beliefs. Ignoring these cultural views in the climate crisis could
weaken the foundation of their relationship with the land.

There is already evidence of glaciers in Bhutan melting quickly, raising
worries about water supplies and the threat of glacial lake outburst floods

(GLOFs) that could endanger communities downstream (Watanabe and
Rothacher, 1996; Davis & Hirji, 2019 Wangchuk & Tsubaki, 2024).

Although more scientific research is emerging about how climate change
affects glaciers,a key issue in this crisis is the gap in communication between
scientific research on climate change and the general public’s understanding
and sentiments. This article is an attempt to address this gap by gathering
evidence from existing scientific literature on glaciers and climate change
in Bhutan, to understand the scale of the crisis and supplement the science
through storytelling and visual comparisons of glaciers past and present.

Scientific Evidence of Glacier Retreat in Bhutan

The Hindu Kush Himalaya (HKH), known as the “Third Pole” and the
“Water Towers of Asia”, stretches 350 kilometres long and covers more
than four million square kilometres. It houses about 54,000 glaciers, vital
tor water supply for 1.6 billion people in eight countries and 10 major
river systems (Gruber et al. 2017). However, climate change affects this
vulnerable ecosystem, endangering water security and livelihoods.

A key finding of the HKH Assessment Report is that an increase of 1.5
degrees is too hot for the region, its ecosystems and its people. If global
temperatures increase by 1.5°C, there will be a 2.0-degree rise in the
mountains, as warming is amplified with elevation, and the glaciers in
the region will melt. If current emission trends persist, temperatures in
the mountains could increase by over five degrees, and the glaciers could

decline by 25-45% (Molden, 2019).

Glaciers in Bhutan are already showing worrying signs of retreat, with many
of the 677 known glaciers creating hazardous moraine-dammed lakes that
are growing quickly (NCHM, 2021). These natural dams, which contain
large amounts of water, pose a serious risk of sudden outburst floods. A
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significant example of this risk is the 1994 GLOF (Glacial Lake Outburst

Flood) from Luggye Tsho which brought devastating floods to Punakha,
causing loss of life and damage to infrastructure (NCHM, 2021).

Scientific studies indicate that some glaciers in Bhutan are retreating at an
alarming rate of 20 to 30 metres in a year (Bajracharya, 2015). Analysis of
the four-decade glacier data using Landsat imagery from 1980 to 2010,
shows that the glaciers in Bhutan lost approximately 23% of their area
during this period (Bajracharya, 2017).

'The loss rate has been exceptionally high in areas without debris cover,where
glaciers are more exposed to the elements and, therefore, more vulnerable
to melting. With accelerated retreat, they fragment into smaller ice masses,
increasing Bhutan’s total number of glaciers by 14.8% (Bajracharya, 2017).

It can be observed (Figure 1) that the trend of glacier surface thinning and
mass loss continues as more recent studies show an increased terminus
retreat rate, from 10.4 metres a year from 2004 to 2014, rising to 13.3
metres a year from 2014 to 2020 (NCHM,2021). Since 2004, Bhutan’s
total glacier surface area has decreased by approximately 89,054 m?
representing a 30% loss (Bajracharya, 2015). This equates to an estimated
loss of 1.7 million tonnes of glacier ice.

Extrapolating this trend to Bhutan’s total glacier-covered area of
approximately 630 km?, the country is estimated to have lost around 17
gigatonnes of ice between 2004 and 2020 (NCHM, 2021).

This shift challenges the romantic notion of these glaciers as permanent
fixtures of nature. Instead, they are increasingly recognised as vulnerable
elements of the mountain ecosystem. The consequences of glacier retreat are
not limited to changes in the landscape. They also threaten the livelihoods
of the people who have lived in the shadow of these mountains for
generations. Such scientific findings underscore the urgent need to reassess
how we view mountain ecosystems in the context of climate change and
the cascading effects on local populations.
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Figure 1: (a) Gangju La glacier boundary and () terminus map (2004, 2014, and 2020) (Source:
NCHM, 2021)

A Spiritual Side: The Fading Crown of the Mother Goddess

Glaciers are more than just natural landscapes in Bhutan; they are considered
sacred and deeply revered by the people. This is so because of the country’s
deep reverence for Buddhist traditions where mountains, rivers and glaciers
are believed to be the abodes of deities. For the Bhutanese people, these
glaciers represent both a spiritual connection to the divine and a physical
connection to the land that has sustained them for centuries.

One such mountain is Mt. Jomolhari, towering at 7,326 metres. It is
revered as the sacred abode of Aum Jumo of Bhutan. It has stood for
centuries as a guardian of Bhutanese traditions. It was bound under oath
by Padmasambhava to protect the land, the Buddhist faith, and the people
(Wangchuk, 2022). Yet today, their sacred domain is disappearing.

According to another narrative, Aum Jumo, unable to bear the harsh cold
of the glaciers, would often travel down to the lower mountains in search
of warm clothes and food. One fateful day, she stole salt and warm clothes
from a powerful deity of the lower mountains. Enraged by her actions,
the deity cursed her to be trapped within the mountain until all the snow
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melted, ensuring she could never escape the snow again. Her release seemed
impossible then, and the curse was considered unbreakable.

Fast forward to the present day, as the glaciers rapidly retreat and snow on
the mountains melts before our eyes, we can only wonder if the curse is
nearing its end. These ancient folklore and beliefs challenge us to question
the fate of Aum Jumo but also serve as a powerful metaphor for the rapidly
changing environment. As the glaciers that once defined her sacred home
begin to vanish, the people of Bhutan are left to grapple with the profound
loss of both spiritual and natural heritage.

Ap Dawa, a respected elder from Jangothang, Paro, recalls Jomolhari being
draped in a thick, unbroken blanket of snow (Bhutan Himalaya, 2020).
“When I was young, our precious goddess was covered head to foot in
robes of pure-white snow,” says Ap Dawa. “Not so anymore.”

Year after year, the mountain sheds its icy armour, revealing bare rock where
snow and glaciers once thrived. Over the past two decades, the sacred
peak of Jomolhari has shed sheets of snow from its surface. Photographs
of Jomolhari in Figure 2, sourced from online sites where trekkers and
guides have documented their journeys, reveal the disturbing sight of snow
retreating with the passage of time.

These images, captured in October — November of 2008 and 2024, provide
clear visual evidence of this rapid change. In 2008, the mountain remained
largely snow-covered, its icy slopes reflecting its status as a glaciated peak.
By 2017, visible patches of exposed rock hint at accelerating melt. The 2024
image shows an even more dramatic transformation - where once there
was a thick, pristine layer of snow, large portions of the mountain now
appear barren.

Whenever Ap Dawa performs his sacred rites at Jomolhari’s base, he prays
for his people and the world. His words echo a desperate plea for action

(Bhutan Himalaya, 2020).

Ap Dawa: “There are many powerful countries with resources far beyond
our imagination. I would like to plead with them to work together to
reverse the negative impacts (of global warming) and help us protect our
precious way of life.”
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Figure 2: (a) Jomolhari picture captured in October-November 2008 (Photo Credit: Kandoo
adventures) (b) The picture shows much less snowfall on Mt. Jomolhari when photographed 16 years
later in 2024 (Photo Credit: Third Rock Adventures).

Broader Socio-Economic and Ecological Consequences

The consequences of this loss go far beyond the spiritual: Bhutan’s rivers,
ecosystems and livelihoods depend on these glaciers (Mahagaonkar, 2017).

Bhutan has long embraced a conservation-focused approach to
development. The Constitution laws mandate that at least 60% of the
country’s land remain forested (The Constitution of the Kingdom of
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Bhutan, 2008). However, Bhutan currently surpasses this requirement,
with forests covering more than 70% of its land.

The country also maintains strict environmental regulations, such as
protecting 42% of its territory through national parks, reserves and biological
corridors (Forest and Nature Conservation Act of Bhutan, 2023). Bhutan’s
carbon sequestration is estimated to be nearly three times larger than its
national greenhouse gas emissions (Nguyen, 2022). Despite these proactive
efforts, Bhutan remains highly vulnerable to climate change.

The effects of glacier retreat are profoundly concerning for Bhutan’s water
resources, agriculture, hydropower and tourism. The accelerated formation
and expansion of glacier lakes are some of the most immediate and severe
consequences. As glaciers lose mass, meltwater accumulates behind unstable
moraines, increasing the risk of Glacial Lake Outburst Floods (GLOFs)
(Shrestha et al., 2017). These floods quickly release massive volumes of
water, triggering flash floods and landslides downstream.

Bhutan has already experienced a destructive event on October 7, 1994,
when Luggye Tsho in Lunana burst (Story box 1), sending a flood through
the Pho Chhu and Punatsang Chhu rivers, destroying homes, infrastructure,
and claiming lives (Watanabe and Rothacher, 1996).

Story Box 1: The Night Luggye Tsho Burst

Today, Bhutan faces an even more significant threat, as four high-risk glacial
lakes - Bechung, Raphstreng, Thorthormi, and Luggye Tsho - are identified
as potential sources of future GLOFs (Wangchuk & Tsubaki, 2024).
A GLOF hazard assessment indicates that a GLOF from Thorthomi
Lake could discharge peak flows of 16,360 m>/s within just four hours,
inundating an estimated 245 hectares of agricultural land and placing over
1,277 buildings at risk (Ram, 2023; Wangchuk & Tsubaki, 2024).

The consequences could be devastating, putting 16,000 lives, 2,721
structures, 6,157 livestock, 11.8 km? of agricultural land, 101.4 km of roads,
and 71 bridges at risk. Even Bhutan’s key hydropower projects (PHP-I and
PHP-II), located up to 150 km downstream, face the risk of catastrophic
damage (Wangchuk & Tsubaki, 2024).
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Conclusion

The retreat of Bhutan’s glaciers is an environmental crisis and a cultural and
spiritual loss. For the Bhutanese people, these glaciers are deeply intertwined
with their identity, traditions and livelihoods. As the ice melts and the
sacred mountains change, communities face tangible and intangible grief
of losing a fundamental part of their environmental and cultural heritage.

Despite Bhutan’s commitment to conservation and sustainable
development, the mountains and people here remain highly vulnerable.
Scientific evidence, visual photographs, and people’s experiences show that
the glaciers are retreating at an alarming rate.

The story of Jomolhari is a reminder that climate change is not a future
problem. It is our present reality. For Bhutan, our spiritual call to preserve
the glaciers is not just a local issue of a tiny Himalayan Kingdom but
a worldwide plea for action. Protecting Bhutan’s glaciers is not solely a
scientific or economic matter; it is about preserving the nation’s spiritual
values and traditions, honouring the sacred places that define our cultural
identity, and protecting the relationship between people and nature that
has been revered for centuries.

As Ap Dawa returns to his village, the warmth of the mountain breeze lingers
in his thoughts. With every step, he carries the weight of both the loss and the
hope for a future when he will return to a goddess mountain once again veiled in
misty snow, standing resolute against the world’s warming embrace.
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