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Streszczenie: Ladakh, polozony w himalajskicj, rozleglej serefie suchej, to region,
w keérym dostgpnoéé wody od dawna jest ograniczona. Aby przetrwac i rozwijaé
si¢, micszkaicy wsi zaleznych od cickéw lodowcowych i snicznych opracowali
zlozone systemy zbierania i dystrybucji wody. Zmiany klimaryczne wystawiaja
jednak na probg zdolnod¢ Ladakhijczykéw do przystosowania sig, ponicwaz lo-
dowce od strony poludniowej, wzdhuz doliny Indusu, cofaja si¢ w zdumicwajacym
tempic, a rolnicy coraz bardziej zmuszeni s3 polega¢ na malejacych opadach
sniegu, aby zaspokoi¢ swe potrzeby nawadniania pol. W odpowiedzi na ten kry-
zys, rézne instytucje mobilizuja mieszkancéw wsi do budowy szrucznych lodow-
cow (AG - Arificial Glaciers), o réznych ksztaltach i rozmiarach, aby pomac
rolnikom w radzeniu sobie z nicdoborem wody. Podczas gdy ladakhijski inzynier
Chewang Norphel jest cz¢sto uznawany za ewéreg AGs w lacach 1980, ten arcykul
dokumentuje, w jaki sposéb rolnicy, od pokolen, wznosili i utrzymywali podobne
strukrury, aby zatrzymaé énicg i 16d w dolinach polozonych nad ich wioskami.
Aurorka stwierdza, ze wspolczesne szruczne lodowcee (AG) w Ladakhu, powinny
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by¢ rozumiane jako cz¢éé trwajacej ewolucji i wspolczesnego powrotu do micjs-
cowych tradycji zbierania $niegu i lodu. Mimo, ze szruczne lodowce (AG) zostaly
wprowadzone i dostosowane na inspirujace oraz nowe sposoby, Autorka tekstu
konstatuje rowniez, ze wicle wspolczesnych przedsigwzigé ma swe fakryczne
wzorce w tradycji ladakhijskiej, jako ,rozwigzania” obecnego kryzysu klimaryc-
znego, a pojawiajg si¢ w postaci budzacych warpliwoéci przywlaszczen lokalne)
wiedzy i falszywego przedstawienia tego, co te infrastrukrury shuzace zbieraniu
lodu s3 w stanic zapewnié micjscowej ludnodci.

SEOWA KLUCZOWE: sztuczne lodowce, przystosowanie do warunkéw klimarycznych,
Ladakh, niedobor wody, infrastruktura, tradycja.

ABSTRACT: Situated in the Himalayas' vast rain shadow, Ladakh is an arid landscape
where water has long been marerially limited. To survive and thrive, villages there depen-
dent on glacier and snow-fed catchments have devised complex systems of wazer harve-
sting and distribution. Climate change, however, is testing Ladakhis' capacity to adapt as
south-facing glaciers along the Indus River valley retrear ar astounding rates and farmers
increasingly depend on dwindling snowfall to meet their irrigation needs. In response
to this crisis, various institutions are mobilizing villagers to construce artificial glaciers
(AGs) of various shapes and sizes to help farmers cope with water scarcity. While Lada-
khi engineer Chewang Norphel is often credited for inventing AGs in the 1980s, this
paper documents how farmers have been actively building and maintaining similar struc-
tures to trap snow and ice in valleys above their villages for generations before. This paper
argues that Ladakh’s contemporary AGs should be understood as part of an ongoing evo-
lution and modern iteration of place-based traditions of snow and ice harvesting. While
AGs are being innovated and adapeed in inspiring new ways, this paper also argues that
many contemporary interventions are reinventing Ladakhi eradisions as “solutions” to
the current climate crisis through boch a problematic appropriation of local knowledge
and a misrepresentation of what this ice harvesting infrastructure is capable of providing
for local people.

Keywonrps: artificial gliciers, climate adapeasion, Ladakh, water scarcity, infrastructure,

tradition.
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Introduction

Situared on the western edge of the Tiberan Plateau in the vast rain shadow of
the Himalayas, Ladakh is a high desert environment that has long sustained life.
There, far above the turquoise Indus River wending its way from Tiber to Paki-
stan through the Indian union territory of Ladakh,’ 85 to 90 percent of villages
depend on the seasonal flows of glaciers and snow-fed streams for drinking water
and irrigation (Norphel and Tashi 2014). In spite of this scarcity, Ladakhis have
managed to make life flourish in this extreme landscape by developing complex
infrascructure and social systems to support them to harvest, direct, and put to
use seasonal flows from melting snow and ice (Niisser et al. 2012).

While Ladakh has rich traditions of managing limited water resources, it is
also a region on the frontlines of climate change with rising temperarures radi-
cally reshaping its physical environment. In just the last six decades, Ladakh and
Jammu and Kashmir have lost 20 percent of their permanent ice reserves (Clouse
et al. 2017), and south-facing glaciers along the Indus have been particularly vul-
nerable. Farmers describe how many “village glaciers” have severely retreated or
disappeared within a single lifetime and report increasingly meager snowfall over
the past 30 years, a trend also documented by scientists (Chevururi et al. 2018).
Meanwhile, what lictle precipitation does occur, just 115 millimeters annually
(Thayyen et al. 2013), increasingly comes in more erratic and intense storms.
“Thus, warer scarcity is becoming acute not only due to an overall decline in pre-
cipitation, bur also from qualitative changes to its dming and form.

Given this contex, it is unsurprising cthar Ladakh has become a locus for
interventions focused on helping villages cope with chronic water shoreages and
the associated effects of climate change. Most iconic, perhaps, are the artificial
glaciers (AGs) char a suite of different non-governmental organizations (NGOs),
local religious institutions, and corporate donors are building across Ladakh
to caprure the region’s shrinking water resources. Built in alpine valleys cither
in a stream channel or on a shaded hillside or cliff, AGs rely on a series of stone

' In August 2019, the Jammu and Kashmir Reorganisasion Bill was passed by the Padia-
ment of India and separated the previous stace of Jammu and Kashmir of which Ladakh was
part into two separate union territories: Ladakh and the rest of Jammu and Kashmir. This
change in political status took effect on Ocrober 31, 2019.
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check dams to temporarily store water in the form of ice and gradually release
it over several months as it meles (Clouse 2016). While such practices of ice har-
vesting are not new to Ladakh, they have reccived unprecedented artention and
investment in recent years as 2 mechanism of adaption.

With much of the world now looking to Ladakh and its AGs for inspiration,
I argue thar a deeper, critical examination of these interventions—particularly
how contemporary AGs are framed and represented, and what they ultimarely
do to serve rural Ladakhi communities—is warranted. Moreover, while AGs
have been the subject of a number of studies (Clouse 2014, 2016; Clouse et
al. 2017; Hasnain 2012; Niisser and Baghel 2016) and Karine Gagné (2016,
2019) has examined waditions of ice cultivation in Ladakh’s Sham region, un-
tl now there has been no detailed account of how Ladakhi traditons inform
the shape and structure of modern AGs. Therefore, this chaprer describes the
evolution of snow and ice harvesting rechnologies in Ladakh and cridically ex-
amines the knowledge politics that surround contemporary interventions to
adapt, modify, and otherwise technologically “improve” local techniques for
a climare-exacerbared warer crisis. 1 argue thar while Ladakh’s modem AGs
are clearly tied ro place-based traditions, they also enact a form of knowledge
appropriation and misrepresentation as funders take Ladakhis' ancient struc-
tures and reinvent them as “sexy solutions to climate change” as one funder
described them in an interview, with licde or no acknowledgement of their
roots.

Mecthods and Theoretical Approach

The dara that informs this chaprer was collected during four months of inten-
sive rescarch during the winter and carly spring of 2017-2018 in 14 villages of
the Sham and Changrang regions of Ladakh that have cither had AGs recently
constructed or built through a past intervention. In these communities, [ worked
closely with a Ladakhi rescarch assistant and several translarors to conduct 90 in-
depth interviews and cight focus groups with project beneficiaries. Besides visit-
ing 12 different AGs to document them at various stages of formation and melt-
ing, I also engaged in participant observarion with four NGOs building modern
AGs by assisting with construction and conducting feasibiliry studies in villages
where future AGs were planned. Morcover, [ interviewed 30 different NGO
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staff, government officials, engincers, and scientists to understand the complex
dimensions of water scarcity in Ladakh and the effectiveness of ice harvesting
strategics, past and present.

In interviews and focus groups, I was particularly interested in understand-
ing the relationship berween culrurally rooted traditions of water harvesting
in Ladakh and the emergence of contemporary interventions to build AGs.
‘Therefore, my research asked: 1) to what extent are the diverse AGs roday a mod-
ern remaking or extension of older place-based traditions of snow an ice har-
vesting? and 2) through which processes of knowledge politics and interaction
have they emerged? My goal was to document and trace Ladakhi traditions o
contemporary interventions, while untangling the knowledge polirtics that sur-
round place-based practices that have been lost and appropriated, displaced and
adapted in the process.

In this study, I approach and understand traditions nort as static practices
tied to a remote past that are cither wholly preserved or abandoned in the pres-
ent. Rather, I examine traditions, such as managing water resources, as dynamic
ways of living in a given place. My theoretical approach is inspired by Ingold and
Kurerila's (2000: 192) argument for studying tradition as a living process thar is
“continuous without taking any fixed form.” “Change,” they state, “is simply what
we sec if we sample 2 continuous process at a number of fixed points separated
by time” (Ingold and Kurrtila 2000: 192). By approaching traditions as dynamic
and living, we also avoid forcing place-based knowledge into static categories like
“indigenous” or “traditional” chat position them in opposition to scientific and
technological expertise (Agrawal 1995). This makes it is possible to more accu-
rately account for the complicated ways in which different knowledge practices
interact, compete, and coexist in the present.

Within the context of Ladakh, anthropologist Karine Gagné (2016: 195)
has noted how, “local knowledge, including water management, [...] is subject o
change and must be analysed in light of how the state impacts, directly and indi-
rectly, on cultural pracrices and arrangements through which people engage with
places.” There is, after all, much at stake in the specific ways thar craditions evolve,
interface with other knowledge practices, and blend multiple sources of inspira-
tion. Yer, if we are to honestly account for these politics and outcomes, including
whose knowledge wins and loses in this process, we must begin with a broader
and more dynamic definition of tradition. Therefore, I examine AGs in Ladakh
as a tradition thar begins with ancient pracrices, some of which no longer exist,
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bur that as a process is still very much alive and in the making as new innovations
are folded into contemporary interventions.

The Roots of Artificial Glaciers:
Village Systems of Water Capture and Distribution

Long before anthropogenic climate change, year-to-year fluctuations in snowfall
could cause disaster for a village if chere was insufficient water to irrigate fields
come spring {Clouse 2016). While high mountain snow and ice could always be
counted on to melt by the summer solstice, the agricultural season was too short
to wait until then to begin cultivation. As a result, farmers had to plant and ir-
rigate their ficlds by May for cheir crops to marure before winter. In years when
there was insufficient snow, farmers suffered while waiting for glaciers to mele
in the mountains. In Shara’, for example, villagers shared a legend about an old
grandmother from the village of 1k who was so desperate for water that she car-
ried a basket of ashes up to the glacier and dumped it on the ice to make it melt
more quickly. But since ashes are polluting (grié) in Ladakhi cosmology, the local
deities reportedly grew angry and caused the glacier o retreat.

Given farmers” high reliance on snowfall for irrigation, they invest an im-
mense amount of time and labor into building and maintaining infrastructure to
caprure and store additional water resources for leaner months. Rock-lined res-
ervoirs called dzing (rdzing), for example, enable farmers to urilize water around
the clock by directing stream water flowing overnight into a tank for storage. In
the morning, farmers unplug the dzing and direct its water chrough a gravity-fed
system of canals or yura (yur ba) to irrigate their ficlds in rotation. This allows
otherwise "wasted” warter to be caprured and purt to use. Meanwhile, the porous
floors and walls of the earthen dzing and yura work to recharge groundwater
(Norphel and Tashi 2014). In much of Ladakh, this infrastructure continues to

* I use Shara here, as is the local convention, to refer vo what is actually 2 series of three
hamlets called Shara, Sharnos, and Phuksey. Because Phuksey is the uppermost hamler, gov-
ernment departments and NG Os who buile artificial glaciers above these communities, some-
times refer to the site as Phuksey and sometimes as Shara
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be maintained through an annual event called ysrsal (yur gsal), during which the
village's ywra and dzing are collectively repaired and cleaned.®

Although far less common than Ladakh’s networks of yura and dzing, some
villages constructed long walls called khagag (kha gag) to harvest snow for irriga-
tion by breaking the wind in the same way thar snow fences are used to prevent
drifting along highways in the United States and elsewhere. Villagers in Sakri,
situated below the passes Changla and Warila, explained thar khagag were buile
in alpine valleys at or above 14,000 feet in elevation to ensure that precious warer
resources did not blow into another watershed, while also creating large snow-
banks on the passes that would remain into the spring. Until the early 2000s
when India’s National Watershed Development Program (WDP) began fund-
ing its own warter diversion projects, the village leader or goba (mgo pa) would
organize work groups twice a year to make repairs. "My grandparents would
pack ngamphe [rngam phye, barely flour] in a cloth and go to build kbagag on the
passes,” remembered one 89-year-old Sakri resident. "Once in the spring before
planting and once in autumn after the harvest.” Today, evidence of ancient snow
walls can stll be seen ar Changla, while Warila's structures (Fig. 1) have since
been reinforced and extended by the state.

In other places like Takmachik, residents not only harvested snow within
their own watershed, but also dug and maintained a high alpine canal to divert
snowmelt from adjacent mountain slopes. Takmachik's Galjur Yura,' for exam-
ple, was a crude canal excavared by hand across the face of Galjur Mountain ac
14,800 feer above sea level. At the time of research, the oldest person in the vil-
lage was a 96-year-old man who had spent decades traveling che Himalayas as
a trader and confirmed that the canal had been built long before his grandfather’s
time and, as far as he knew, had no origin story. Even at the time of research,
the canal extended for 600-700 meters, diverting snowmelt toward Takmachik
from a north-facing slope that would otherwise drain to the much smaller vil-
lage of Urbis. In this way, Takmachik’s farmers caprure warer from neighboring
watersheds to ensure sufficient flows in their own.

* For a more extensive averview of how this infrastructure is socially and culwurally
embedded in Ladakhi communities, see the work of Angchok and Singh (2006), Gutshow
(1997), Labbal (2000), and Tiwari and Guprta (2008).

' Villagers were unable to provide the exact spelling of this name in Ladakhi. One pas-
sibility suggested was gal ‘byer yw ra, but this remains tentasive.
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Figure 1. Thesa snow walks, though in their traditional location, hawe since been reinforced
with government funds
Photo: Sierra Gladfefter (2018}

While £hagag and yura were traditionally used to harvest snow or divere its
meltwater, farmers in south-facing villages above the Indus River like Nang, Igu,
and Shara, also built walls across stream channels to create ice from flowing water.
Alrernarively referred to as gangsgag (gangs gag, lic. “ice block”), gyang tsik (gyang
rtsig), or raks (rags) within che same village, these dyke-like structures worked to
facilicace ice formation and create temporary ice banks by using a series of stone
check dams to force water to slow and spread (Fig. 2). While these terraced ice
fields might extend for several kilometers and grow up to a meter deep cach year
above villages, they were designed to melt in the carly spring long before snow
and ice at higher elevation to provide otherwise scarce warer for a first round of
spring irrigation.

Although not every village repaired this infrastructure annually, villages par-
ticularly dependent on these structures for irrigation like Shara and Igu would
coordinare work groups to go to camp in the upper valley (ph«) and rebuild dam-
aged walls cach autumn. If the stream channel had shifted in a flood, villagers
built new structures. Farmers sometimes packed the rocks with bushes to make
the walls less porous or sealed the bortom with sod (spang). In some villages,



Artincial Glaciers and lce Stupas: The Contemporary Remaking 53

like Nang, residents remembered cheir parents and grandparents carrying sacks
of charcoal (sof b4) on their backs that had been blessed by monks from Hemis
Monastery. Up in the valley, the charcoal would be packed into walls to help fa-
cilitate ice formarion similar to practices of ice cultivation documented by schol-
ars in other villages of the Sham Valley (Gagné 2016), and in nearby Baltistan
where glacier grafting is still actively practiced (Tveiten 2007).

Figure 2. A few onginal gangsgag remain in the valleys above Shara
Photo: Sierra Gladfelter (2018)

“There were so many prayers in the charcoal,” explained one elderly resident,
“thar from a small piece of charcoal the size of your thumb, a heap of ice the size
of a yak could grow." Several Nang elders recalled hearing a story in cheir child-
hood about their ancestors growing a small glacier in the Labuk phy when taking
their animals there to graze. People had supposedly brought a piece of ice from
a glacier in Stok, across the Indus River, and planted it among the stones. Local
people called it gangpakma (gangs bag ma), their “ice bride.™

* Although I heard no ather stories like this during my research, Nang's gangpakma is
reminiscent of Tveitan {2007)'s descriptions of glacier grafting still actively practiced by vil-
lages, now with NGO suppore, in Baltistan,
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Traditions of harvesting snow and cultivating ice are not ubiquitous across
Ladakh in cthe same way that yura and dzing are. However, their presence and
persistence reveal how complex and comprehensive the warter management
systems were that Ladakhi farmers developed over the course of generations to
survive and thrive in a place where water resources are limited. While chis chap-
ter, and the echnographic work of Karine Gagné (2016, 2019}, document some
of Ladakh’s rich ice and snow harvesting craditions, further rescarch is needed to
both understand regional variations and how different practices evolved in re-
sponse to local topography and climate. Turning now to contemporary AGs,
I examine how deeply embedded cultural practices of harvesting ice and snow
have inspired the emergence and shape of this modern infrascrucrure.

The Invention of Contemporary “Artificial Glaciers”

Chewang Norphel, an 86-year-old Ladakhi engineer called the “Ice Man,” is al-
most universally credited with having invented AGs in the late 1980s (i.c. Clouse
2016; Clouse et al. 2017, Dixic 2018, Gulsoken 2018, Vince 2009). However,
the structures he developed and made famous during his tenure as a civil engineer
with Leh’s Rural Development Department (RDD) and lacer at the Leh Nueri-
tion Project (LNP), are almost idenrical to some Ladakhi traditions of snow and
ice harvesting that farmers have practiced for generations.® Norphel, however,
claims that he drew his inspiration for his first AG not from the traditions of
Ladakhi farmers, but racher from observing the failure of modern infrascruccure.

“I was working in the RDD and it was my responsibility to go to cach and
every village.” Norphel explained in an interview in 2018. “Many villages were
having problems with water scarcity at that time, and I was thinking day and
night about how I could solve their problem.” Then, one day Norphel was walk-
ing past a broken warer pipe near his home in Leh, when he noticed how the
water had frozen below the break, glazing the landscape with a chick layer of ice.
“I though, if I could conserve winter wastewater flowing in streams in the form
of ice, then maybe it could be helpful for villagers,” he stared. " With this, I started
making artificial glaciers.”

* This conclusion was also drawn by Hasnain (2012: 4), who interviewed villagers
in Shara at the site of one of Ladakh’s “original” AGs.
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Local leaders in Nang village, however, insist thar Norphel gor his idea o
build AGs while visiting some of their traditional ice harvesting infrastructure
on a survey trip there in 1987. The man who was Nang's goba ar that time stated
in an interview that he had invited Norphel and then-Minister of State, Sonam
Wangyal, to visit their village and advise them on how to cope with the warer
scarcity that they were facing. Norphel responded and came to Nang the fall of
1987. The goba took him by dze (mdzo), 2 hybrid yak/cow, up the Labuk Valley
to assess the state of their warter sources. For two days and one night they stayed
in the phu. Upon secing the villagers' old raks chere, Norphel advised them to
strengthen the walls to capture more snow. Later that year, RDD funded one of
Ladakh’s first modern AGs in Nang's Labuk Valley.

Regardless of which origin story is true, it is worth noting that some of
Norphel's carliest and most successful AGs—for which he has received numerous
awards including India’s prestigious Padma Shri award in 2015 and recognition
from the United Nations Development Programme in 2011 (Dixit 2018) — were
built in villages that had been already building walls o harvest ice and snow.
While AGs built through the 1990s and carly 2000s with funding from the
WDP were stronger than villagers' gangsgag, chey did not significandy differ in
concept or design. Norphel’s wider, higher, and more robust double-layer walls
simply strengthened the structures and increased the amount of ice thar could
accumulate within them.

The valley above Shara, for example, is the site of Ladakh's oldest and most
successful AG and is crisscrossed with over 50 walls ranging from 14,250 to
15,200 feer in clevation (Fig. 3). While Norphel’s first AG here cost just over
2,300 USD ar the dme (Gulsoken 2018), over the decades, new walls have been
funded by a range of donors from WDP to the Royal Bank of Scotland, and most
recently the philanthropic arm of India’s Tata Group. However, Shara residents
claim that when Norphel first came in 1987 to fund an AG, there were already
30 walls present. One NGO worker from Shara who also led the WDP's inter-
vention there in the late 1990s supported this statement, asserting that whar the
government and engineers like Norphel ultimarely provided villagers was the fi-
nancial support to build scronger walls in places where they already existed.

In the nearby village of Igu, for example, an AG funded by the Tara Trusts
in 2015 laid 20 new walls directly on top of structures that residents had been
maintaining for generations (Fig. 3). “We never stopped going to build walls
there,” stated one 75-year-old man, “even today, people are still going.” “Now,
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sometimes people complain when they don't ger paid.” another resident ex-
plained, "but they still go to make repairs if the goba calls chem.”

Thus, it is perhaps unsurprising thar villagers, particularly older people who
grew up building rzks in the valleys above their villages, make lictle distincrion
berween government and NGO-funded AGs and their traditional infrastruc-
ture. To them, all of the structures are gangsgag. Most revealing is the fact that
even NGO staff, when they meer with villagers, often use this more familiar and
descriptive term, racher than the more cumbersome, kangrs dzusma (gangs ri rd-
zus ma), a direct translacion of “artificial glacier” in Ladakhi.

Figure 3.Igu village's AG built by the Leh Nutrition Project with support from
the Tata Trusts on top of traditional walls
Photo: Sierra Gladfelter (2018}

Uldmarely, what Norphel offered Ladakhis with his contemporary AGs, was
not so much new and innovative technology as external funds to pay villagers
for their labor to build stronger stone walls in che places they already existed.
Morcover, with annual funding through the WDP, Norphel was able to rake this
technology and replicate itin other villages thar did not have such traditions. Yer,
the most successful structures remained in Shara, Nang, and Igu where villagers
built new walls on top of old ones, not only in times of scarcity but every year
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that there was money. Eventually their valleys began to resemble natural glaciers
in the winter with terraced ice ficlds, 2 meter deep, strerching for kilometers into
the heighes of Ladakh's mountains,

‘These results are certainly impressive. Bur as one elderly farmer in Nang stat-
ed, after reminiscing abour the days he spent building walls with his parents as
a 10-year-old boy, “Not much has changed. One day, an NGO came and advised
us how to make our walls scronger.”

Innovation and Adaptation

Inspired by the success and international recognition of Norphel's work, other
groups have experimented with building frozen ice reserves using different pip-
ing and diversion systems. These systems have included frozen warterfalls referred
to as Artificial Icefall Glaciers (AIGs) and free-standing towers called Ice Stupas,
which at the time of rescarch were being replicared in over a dozen villages across
Ladakh.

Invented by Ladakhi engineer and social reformer Sonam Wangchuk, the
Ice Stupa’s name comes from its conical shape, resembling a craditional Buddhise
stiipa or reliquary mound. The structure is created using a gravicy-fed piping sys-
tem that builds sufficient pressure over the course of its 2.3-kilometer length pipe
to project water out of a vertical sprinkling system that can be extended upward
as the structure grows (Fig. 4). Wangchuk claims that because the Ice Stupa’s
dome has less surface area than Norphel's terraced icefields, its melting is delayed,
allowing the structure to be constructed at lower clevations and in closer proxim-
ity to villages.

“Chewang Norphel was my inspiration,” Wangchuk shared during an incer-
view in 2018. “He is where I started.” While Wangchuk admitred chat he never
visited any of Norphel's AGs, he said char he understood what Norphel was try-
ing to do. “We met and ralked abour the problems he was facing,” Wangchuk
explained. “He said how [AGs] have to be built very high so villagers do not go
and maintain them.” After this, Wangchuk considered how he might redesign
AGs to make it possible to build chem at lower clevations, so they would be more
accessible for villagers. “That’s when I thought if I built a strucrure in the shape of
a cong, that has a low surface area bur high volume, I might be able to bring it all
the way to the banks of the Indus.”
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Figure 4. An |ce Stupa team member checks ice formation during
the winter of 2017-2018
Photo: Sierra Gladfelter (2017)

That winter (2013-2014), he and students from the Students’ Educational
and Culrural Movement of Ladakh (SECMOL) built a prototype of the Ice
Stupa on their school grounds in Phey using willow boughs, plastic PVC pipe,
local shrubs, and netting to create a foundation for the ice. Alchough they strug-
gled for months witch frozen pipes and blockages, they successfully erected a two-
story structure. ~ We were all betting how long it would last into the summer,”
Wangchuk recalled. "April 30* was cthe wildest guess, but by May 1" it was still
one story tall”

The nex year, after raising 125,000 USD through a crowdfunding website,
Wangchuk and his team constructed a larger Ice Stupa over 20 meters tall to ir-
rigate 5,000 crees planted on land owned by Drikung Chetsang Rinpoche’s mon-
astery in Phyang (Strochlic 2017). While the Ice Stupa continues to be built cach
year by a team of SECMOL graduates and other volunteers thar Wangchuk over-
sees, the project has become controversial and has even faced several legal bardes
from the downstream village of Phey. Residents here have resisted the diversion
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of water to the Ice Stupa Project (ISP) to “green” Phyang's desert at the expense
of their irrigation needs, as they see it

While the ISP has been legally forced to turn its taps off twice over this
conflict, local contestations over water rights rarely receive attention ourside
of Ladakh (exceprions include Parvaiz 2018 and Sharma 2017). For example,
in the midst of local conflict, Wangchuk was awarded the Rolex Award for En-
terprise in 2016, including 100,000 Swiss francs to expand his project (Doval
2016). While chis global recognition has only exacerbated the ISP's relationship
with certain local villagers, the Ice Stupa itself continues, nonetheless, to serve
as a global icon and source of inspiration for how communities can creartively
innovate place-based solutions to climate change. Even within Ladakh, people
from Leh and across the region flock to the site on weekends and holidays to take
pictures in front of the frozen cone and post them on social media. Especially
for younger generations, the Ice Stupa has become 2 symbol of what it means to
be Ladakhi, embodying a people’s creativity and resilience against the odds of
climare change.

In this way, the ISP has helped to create a space in which traditon-and
true Ladakhi innovation-continues to be practiced and kepr alive. Each year
10-12 Ladakhi youth dedicate the winter to building the Ice Stupa, trouble-shoot-
ing its problems, and developing best practices. Some of the most creative ideas o
improve its design, like incorporating local seabuckthorn bushes to accelerate ice
formation, were those of Wangchuk's students. Moreover, in recent years, the lee
Stupa has inspired 2 number of spinoff projects and innovations to Ladakh’s eradi-
tions of snow and ice harvesting and interventions. One such example is Chetsang
Rinpoche’s AlGs, which his team of monastics have been building in water scarce
villages of Ladakh’s Sham region since 2016. These structures, which take advantage
of local topography and do not require the construction of physical infrastrucrure,
involve little more than connecting a pipe to a spring and burying it for several hun-
dred meters to the site of a shaded cliff. There, the water is sprayed on the rock wall,
forming thick sheets of ice throughout the winter. Using fAexible plastic pipes that
can casily be moved and adjusted, and recovered if they freeze solid, villagers are
able to “grow ice” on both vertical and horizontal surfaces (Fig. 5).

Recognizing the growing interest in Ice Stupas and AGs, the ISP organized
its first competition to encourage the spread of Ice Stupa technology and com-
munity-led innovation in AGs more broadly during the winter of 2018-2019.
Thirteen teams from villages across Ladakh, many of whom are comprised of
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local youth, were trained and provided with all the necessary piping and con-
struction materials to built their own lce Stupas. Of the villages char participated
in the challenge, the teams that build the three largest scrucrures won cash awards
of 50,0000, 30,0000 and 20,000 Indian rupees. The idea was that this money
would be reinvested in developing new technologies for building AGs thar are
inexpensive and flexible enough that people will be willing to invest their own
time and money into them for the return in irrigation water.” Perhaps unsurpris-
ing given Shara’s longstanding traditions of ice harvesting, it was the team from
this village thar won first place in the competition with its two ice stupas, 108
and 56 feet high, that contained approximarely seven million litres of water. In
this way, snow and ice harvesting traditions continue to evolve and take on new

shapes within the Ladakhi landscape.

Figure 5. An Artificial kcefall Glacier in Atitse, built for the first time
in the winter of 2017-2018
Photo: Sierra Gladfelter (2018}

" Compared to Norphel's AGs, which cost berween 5,000 to over 30,000 USD and
the ISP which cost 30 lakh Indian rupees (approximately 42,000 USD) to set up, AlGs are
only 2 fraction of the price ar 15,000-45,000 Indian rupees (approximarely 210-635 USD).
Therefore, at the time of my research, these were the only structures thar villagers were con-
templating building with their own resources.
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Discussion: The Effects of Intervention

a. Restructuring Local Ownership and Expectations

While global warming is complicating Ladakhi farmers’ access to irrigation wa-
ter, and AGs may be one way to help people survive its effects, it is important to
recognize that modern AGs are not a radically new and innovarive adapration to
climarte change in the way they are often framed. Rather, as [ have shown above,
contemporary AGs fill a similar role that older traditions of snow and ice harvest-
ing have for many Ladakhis. Morcover, there is a cerrain irony in the fact that
as modern AGs have been built and extended across Ladakh, fucled by a global
interest in investing in place-based solutions to climate change, their older sister
traditions not only go unrecognized, but have been systemarically displaced and
marginalized in the process.

As India's WDP funded twelve years of interventions, community infra-
structure once collectively built and maintained came to be seen as state prop-
erty. Even when AGs were built in the same places as traditional gangsgag, repairs
became rare as communities looked to the state for maintenance. When Norphel
built his first AG in Nang in 1987, for example, villagers stopped repairing their
traditional walls thar same year. It was not that the government-funded struc-
tures were so technical thar maintenance was beyond the capacity of local farm-
ers. Rather, residents who were paid to build “modern” AGs, no longer saw chis
infrascructure as theirs nor their responsibility to upkeep. From then onward,
the community came to depend exclusively on funds from RDD to support the
remaking of their traditional raks, now rebranded as AGs.

This alicnation of villagers from their traditional ice harvesting technolo-
gics and collective practices of maintenance was not intentional in interven-
tions. In fact, Norphel and other engineers building AGs during the WDP cra
were frequenty fruscrated when their interventions failed to produce any sense
of community ownership. They saw their projects as community-driven and
the expectation of RDD was always that village beneficiaries would bear ulri-
mate responsibility for maintenance (Nophel and Tashi 2014). However, their
“build-and-abandon” approach to implementation, particularly after paying peo-
ple to labor during construction, not only failed to generate much sense of local
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ownership, but also radically reshaped collective labor practices and the social
structures that supported them (Hasnain 2012).

The consequences of this are most obvious in places where Norphel experi-
mented with building more complicated AGs that involved gared diversion ca-
nals cthat could be used to siphon a regulated amount of water off the main stream
channel. While diversion-style AGs could be built outside of the steam channel,
thereby reducing their vulnerability to flood damage, they were also more expen-
sive to build and complicared to operate (Clouse 2014). During the winter, there
was a constant risk thar the delivery canal would freeze solid and the ice had ro
constantly be broken up with sledgehammers. However, once the water reached
the AG's walls, it had to flow on top of the already accumulated ice. During visits
to new project sites, [ witnessed NGO staff and villagers struggling for hours o
use soil, bushes, and grass to redirect the flow of water over these AGs. Many old-
er projects, like an AG built under the WDP in Takmachik, never even saw water
reach its walls due to leaky canals thar failed even after villagers tried to patch
them. For many communities, the constant monitoring and repairs required by
these structures eventually became too much to sustain even when responsibility
was shared via rotation systems (Fig. 6).

As a result, of the 30 or more AGs built under the WDP, almost all have
since fallen into neglect and disrepair. Many were destroyed by summer floods
even before the project’s finances could be serded. Morcover, as the WDP pro-
gram dragged from four years to twelve, a cerrain form of knowledge appropria-
tion occurred whereby local traditions of construction and maintenance were
slowly allowed to wicher away and dic even as modern remakings of them were
replicated and disseminated to other villages. There, the structures were new and
innovative, allowing the implementers to become “climare heroes™ for solving
Ladakh's dual warer and climate crises (Maniusyte, n.d.}. When projects were
successful, the implementers received awards. When they failed, villagers were
blamed for not taking proper ownership.

“[Villagers] are simply after money, not work,” Norphel complained in an in-
terview in 2018, describing how difficult he finds it is to inspire people to rebuild
damaged walls today. “Unless they get paid, they won't go to work. Now we're
paying people to make even a small headwork.”

Whar is obscured in this statement, however, is the role that the very pro-
jects Norphel implemented at RDD and later LNP had in restrucruring villag-
ers’ relationship with their infrascructure. Moreover, it also ignores the fact thar
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in many parts of Ladakh, farming is becoming a less desirable and economically
viable source of income for villagers. Pardcularly in communities closer to Leh
and with grearter access to its markets, rates of rural to urban migracion are high
(Tiwari and Gupra 2008). Many men live in Leh where they work wage-based
jobs in the growing tourism industry, leaving villages empry excepr for the elderly
and women.

“Now lots of ficlds are abandoned not from a lack of water, but a shortage of
labor,” explained one villager. As families no longer depend on agriculture alone
for their subsistence and have fewer able-bodied people available to help, it is
unsurprising that many villagers do not want, or simply cannor afford, to spend
several hours each day going to check on intake gates and break up ice in blocked
diversion canals. Peoples’ immediate survival is not tied as closely to the availabil-
ity of irrigation water as it was in the past. This is not to say thar agriculture and
the need for water will no longer be necessary, but rather thar the shape interven-
tions take and what is expected of people must also evolve. Young Ladakhis, after
all, increasingly dream not of becoming farmers like their parents, bur of living
a more comfortable life in Leh.

Yet this reality is rarcly acknowledged in the design and implementartion of
most interventons. Nor is the fact thar AGs in their modern form have been buile
in Ladakh for over 30 years with varying degrees of success. Instead, the narrative
more commonly conveyed in publications celebrating AGs roday from National
Geographic to Bloomberg Business Week (Dixit 2018; Gulsoken 2018; Kohok
2017; Maniusyte, n.d; Popescu 2018; Stewart 2018; Strochlic 2017; Tousignant
2017}, is onc in which isolated villagers, the victims of climate change, struggle ro
practice subsistence farming until they are saved by Ice Stupas and AGs.

Whart is missing in this myth, however, are many of the realitics of Ladakhi
people’s lives—their traditions, their knowledge, their struggles, and their own
choices about how to adapt not only to a changing climate bur a changing econo-
my as well. While global warming is having profound impacts on Ladakh’s physi-
cal landscape and agricultural systems, Ladakhis’ lives and the worlds they navi-

gate are much more complicated.
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Figure 6.¥ilagers in Nang must break up ice in in the diversion canal
to their AG on a rotation basis throughout the winter
Photo: Sierra Gladfelter (2017)

The direcror of LNP at the time of research, who has been building AGs un-
der Norphel’s guidance for 30 years, understood this. He acknowledged during
interviews in 2018 char for cthese structures to remain a viable option for cop-
ing with warter scarcity, their designs must be as simple and easy to manage as
possible. For this reason, he had begun to advocarte for a return to more basic
in-stream AGs—almost identical to farmers’ gangsgag and raks. During a conver-
sation at LNP’s headquarters in Leh, he explained how AGs built in the stream
channel require the least amount of maintenance. Using Shara’s in-stream AG as
an example, he pointed our in acrial photos how even its partially-damaged walls
still work to accumulare ice albeit at a smaller percentage of their full capacicy.
This is in contrast to diversion-style AGs thar produce lictle or no ice with even
a minor failure along the intake canal. Morcover, because most of Shara’s walls are
still made of basic stone, they can be easily modified and reassembled to accom-
modate changing patterns in local hydrology, whereas concrete and crate wire
increase construction costs and also make walls less mobile.

Regardless if AGs ultimartely evolve to become more technologically ad-
vanced or become more cost effective and resilient by going back to the basics, the
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fact remains char they will never provide a sustained solution to climate change
or water scarcity for Ladakh in the long-term. Like the traditional structures thac
predated them, AGs only preserve, for 2 few months, water already present in the
mountains. Fundamentally, no matter how high-tech they become, if Ladakh's
natural glaciers continue to disappear and the skies refuse to snow, AGs will do
very littde to secure Ladakhis from, let alone undo, an impending climate crisis.
‘This humility, however, is often lacking and is perhaps one of the greatest dangers
and injustices of contemporary interventions.

b. Reinventing Ladakhi Traditions as “Climate Solutions”

While che ISP invites visitors to its website to, “join Ladakh as it gears up to fight
climare change and melting glaciers™ (Ice Stupa Project, n.d.), the Tara Trusts
proudly highlights how their AGs are “rescuing Leh's water-starved villages”
(Tara Trusts, n.d.). “Receding glaciers have reduced the availability of agricul-
tural and porable water in Ladakh and threarened the existence of communities,”
one article published by the Tata Trusts (2017) reads. The article continues, how-
ever, with a description of how the Trusts” AGs offer a "quick and assured solu-
tion” to whar otherwise would be a climate-exacerbarted disaster for rural villages.

Neither the ISP’s website nor any of the Tata Trusts’ program descriptions,
however, make any mention of Ladakhi snow and ice harvesting traditions. Nor
are the decades of mostly failed artemps by the government o build AGs across
Ladakh acknowledged. Dozens of AGs, built under the WDP and left damaged
or abandoned in the headwarers of villages, are documented only in the memo-
ries of villagers and in the stacks of handwritten ledgers I once spent two days
sifting chrough in an old RDD office on the ourskirts of Leh. Yet in chis omis-
sion, Ladakhi farmers are not only robbed of the credit they deserve for having
invented AGs to begin with, but the limits of how their technologies have been
applied and modified over the past three decades, fail to inform contemporary
projects that claim to serve and even save them.

This leads to the dual injustices of knowledge appropriation and misrepre-
sentation as funders take Ladakhis” ancient structures and reinvent them as “sexy
solutions to climate change,” as one representative of the Tara Truses referred o
them in an interview. The reality, however, is that while AGs may have helped
farmers survive times of scarcity in the past, they were never a weapon to combart
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climate change and are certainly nort a solution to this global disaster today. Con-
temporary AGs are, at most, 2 way to cope with climate change’s most immediate
cffects and hold on, art least for now, to life in chis landscape.

On an individual level, Ladakhis implementing contemporary interventions
know this. “[AGs] are just an adapration technique,” one LNP project lead hum-
bly stated. “They are nor a solution to climate change.” Just like the traditonal
walls thar predate them, and thar often lay under them, AGs were never designed
to do more than mirigate the effects of seasonal scarcicy.

In some villages, however, AGs are not how people necessarily want to adapt
to climate change, particularly as livelihoods continue to expand beyond agricul-
ture. This disconnect berween village priorities and the interests of funders was
most evident when I joined LNP staff on a visit to Sabu to plan the next iteration
of an AG there. All the village’s powerful men had gathered and an LNP repre-
sentative was about to explain their proposal when someone spoke up. “You have
built AG here three times before” an agitated man stated, "and ecach time the
communirty did not take ownership.” He went on to describe various interven-
tions during cthe WDP thar have all since fallen into disrepair. “They have had
no impact.” After an awkward moment, the goba quickly steered the conversa-
tion back to the projects thar Tata was interested in funding. He understood
the reality char many communities must navigate, and that another village leader
articulated so clearly in an interview: “If you build ardificial glaciers then you
will gee funds, if not, [the funders] will go somewhere clse with their money.
So we build.”

During my research in Ladakh, I had the opportuniry to attend several other
“participatory exercises” in villages, including a meeting berween Tata Trusts scaff
and three local NGOs building AGs on their behalf. Scaff from each NGO had
recently rerurned from the field where they had been asking villagers about local
water issues and their priorities for interventions. As cach group presented cheir
findings, however, frustration began to mount among participants. Taca already
had plans to invest up to 400,000 USD into building 28 AGs across Ladakh by
the end of 2021. Yet among the dozen villages surveyed, only one had ranked
AGs a top priority.

“But our priority is artificial glaciers” a representative from Tara asserced.
“The maximum amount of moncy must go to artificial glaciers” One NGO
worker, clearly fruscrated by this, responded, “Bur arcdificial glaciers are not pri-
ority one, two, three or even four of the villagers.” The representative of Tara
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went on to explain how funds to repair dzing and yura—the villagers' primary
concerns—could perhaps be gotten from elsewhere. With this, 2 new column was
drawn down cach of the village profiles taped around the room and che list of
potential projects were reranked according to Tara’s priorities. The NGOs were
instructed to continue with their studics in the remaining villages bur were ad-
vised not to spend much dme.

“[Taza] wants to build artificial glaciers hell or high water, no matter what
comes out of the exercises,” a Ladakhi consultant overseeing the participatory
process later stated. This produces a dynamic where, regardless of how urgent
the climate crisis is and the need for Ladakhis to adapt, communities are find-
ing themselves in situations where traditions thar were once theirs have not only
been appropriated from them burt are now being forced upon them by ourside
institutions who claim to know betzer the solution to their “problem.”

Meanwhile, the water crisis looming over Ladakh char catalyzes so many in-
terventions will be felt first in Leh not in villages, by tourism more than agricul-
ture. It is ironic thar ar the same time donors invest hundreds of thousands of
dollars into helping traditional agriculture survive climare change, many farm-
ers are moving to Leh to open guesthouses. Here, new hotels and rescaurants
are drilling borewells and pumping water from glacier and snow-fed aquifers to
service hundreds of thousands of tourists with piped water and flush roilets each
year. Nevertheless, Ladakh'’s water “problem” continues to be sited in villages, and
the solution in the form of AGs.

Conclusion

This chapter has examined the relationship between culturally rooted traditions
of water harvesting in Ladakh and the emergence of contemporary interven-
tions to build AGs. In doing so, I have argued that modern AGs should be un-
derstood as part of an ongoing evolution of place-based traditions of snow and
ice harvesting. However, in untangling the knowledge politics thar surround
contemporary interventions, I have found thar racher than a singular story, chere
are multiple ways to read and analyze the evolution of snow and ice harvesting
practices in Ladakh and how they have changed Ladakhi communities in the
process. | present two here.
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The first is perhaps the most obvious: a story of appropriation, dependency,
displacement, and misrepresentation. Engineers like Norphel and Wangchuk
continue to win awards for their innovation, claiming credit and accepring praise
without acknowledging the Ladakhi traditions in which their technologies are
rooted. Meanwhile, 30 years of government and NGO-funded interventions to
build AGs have both eroded local social institutions and displaced pracrices of
maintenance as more highly engineered structures have come to be associated
with a certain type of expertise not possessed by common villagers. Moreover,
as corporate donors have entered Ladakh as the most significant funder of these
structures, they bring with them their own priorities in site selection and design,
often romanticizing village life and ignoring local priorities and realities. Finally,
many contemporary interventions have coalesced a narrative that AGs are some-
how a place-based “solution” to climate change, which is a fundamental misrep-
resentation of whar they acrually accomplish.

On the other hand, one could also read the transformation of Ladakhis” ice
harvesting technologies as a story of creative innovation, diversification, and new
oppertunitics for investment in locally driven adaptation to climate change. One
could claim that rather than appropriating traditional knowledge, Norphel and
Wangchuk have innovated and strengthened it, borrowing the basics and apply-
ing their technical training as engineers to adapt and diversify traditional designs
and make them more accessible and efficient with new marerials and technolo-
gies like crace wire, concrete, pipes, and plastic.

While funders can seem “like a cool breeze that comes and goes” as one
Ladakhi NGO worker reflected, the presence of outside donors like the Tara
Trusts also provides resources to do more experimentation to make technolo-
gies more resilient to flash floods and cloud bursts which may become more fre-
quent with climate change. At the same time, outside investment from donors
also enables Ladakhi NGOs to strategically position themselves within contem-
porary conversations around adapration, drawing artention and investment by
framing Ladakh as both a victim of climare change and an innovator of creative
coping strategics. Finally, while no AG provides a real solurion to climate change,
Norphel's AGs and Wangchuk's Ice Stupa have elevared the problem of climare
change in Ladakh in the world's consciousness and have provided a space to edu-
cate hundreds of Ladakhi youth about the challenges they face. In this way, the
ISP and Chetsang Rinpoche’s AIGs are beginning to inspire a new generation of
Ladakhis o experiment themselves with snow and ice harvesting technologies.
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In the end, both of these readings of how Ladakhi traditons of snow and
ice harvesting have evolved have truth in them. AGs, in any form, are decply
embedded in Ladakhi heritage. The engineers and leaders who have taken and
adapted these rechnologies are also from Ladakh, and even the largest external
investors in AGs are Indian, with Ladakhi organizations playing a major role
in framing and marketing AGs as a place-based mechanism for coping with the
effects of climate change. Particulardy if we follow Ingold and Kuredla (2000)
to the end in understanding traditions as continuous processes that may take
on different shapes, texrures, and arrangements over time, then Ladakhi efforts
ar snow and ice harvesting scem to be a eradition that is very much alive and
still in the making. Cerrainly, like most living traditions, it has not been with-
out displacements, appropriations, and misrepresentations along the way, but
it has also evolved in new and creative directions as well. In this way, Ladakhi
practices of capeuring and storing ice continue to help people survive scarcity
even as it comes to mean something profoundly new and different within the
context of climate change.
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