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Dedica t ed to the memory o f 

Rober t E.Rh oades,P h . D . 

January 30, 1942 - March 24, 2010 

Robert E. Rhoades, 'Bob' to his friends, was a mountain anthropologist, visionary, and inspiration to hundreds of 
people in the field of mountain studies that he helped create. He began his career in t he mountains of Nepal in the 
1960s, pioneering and mastering the fie ld of 'Montology,' or study of mountain cultures and environments, that was 
fo llowed by work for over a decade in t he Andes of Peru. Bob shared h'1s passion and ideas with his friends, 
professional colleagues, and students from 1991 until his death as Professor of Anthropology at the University of 
Georgia, Athens. Mountains were always at the heart of his interests, and he was particu larly concerned about the 
rapid disappearance of the world 's g laciers and the meaning of th is loss to t he ident ity of mountain peop le and 
cultures. Bob served as Pl on the 2009 "Adapting to a World without G laciers" workshop in Peru where t he concept 
o f an interdisciplinary, 'South-South' g lacial lake expedition to Nepa l was born. In spite of a g rowing and severe 
illness, Bob worked hard and for as long as he could to make the lmja Lake expedition a reality, signing each one of 
his notes with a cheerful "for the mountains" that wi ll resonate forever in all of our hearts. 
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I. Project Summary 

Members of the 2011 lmja Glacial Lake Expedition stand before the towering wall of Lhotse Shar (8386 m). As many of the larger glaciers 
have melted in t he Hindu Kush-Himalaya (H KH) and Andes as a result of climate change, hundreds of new glacier lakes, holding millions of 
cubic meters of water, have been created . Usually contained by dams of loose boulders and soil, these lakes present a risk of glacial lake 
outburst floods (GLOFs). GLOFs unleash stored lake water, often causing enormous devastation downstream that can include high death 
tolls as well as the destruction of valuable farmland and costly infrastructure (e .g., hydroelectric facilities, roads, and bridges) . 

In July 2009, The Mountain Institute (TMI), in cooperation with the National Science Foundation, USAID, 
IRG, and other partners, convened an eight-day Adapting to a World without Glaciers - Realities, 
Challenges, and Actions workshop in Lima and Huaraz, Peru . Workshop participants consisted of Peruvian 
researchers and policymakers, and was also well represented by international researchers from other 
Andean countries, the United States, and Nepal. During the workshop, participants expressed keen 
interest in conducting a follow-on glacier conference in the Hindu Kush-Himalaya (HKH) region. The HKH 
conference would be designed to replicate and expand upon the Peruvian work in another glacial region 
of the world, resulting in important contributions to the growing body of knowledge related to climate 
change impacts while promoting South-South collaboration and exchange. 

In response, The Mountain Institute and its partners hosted a unique series of on-site workshops in 
Sagarmatha (Everest) National Park and Kathmandu, Nepal from September 5 to 28, 2011, which 
convened more than 35 high altitude professionals from 15 different countries. The "2011 Andean-Asian 
Glacial Lake Expedition" was made up of physical and social scientists from the Andes, Hindu Kush
Himalaya, Central Asia, Japan, North America, and Europe, who spent 18 days in a remote region of 
eastern Nepal. With the active participation of local people - the first time in the 30-year history of 
research at lmja Lake - they discovered what appeared to be new, potential triggers to a glacial lake 
outburst flood that had gone unnoticed by previous studies. Ideas for new, practical solutions to the 
growing threat of GLOFs were discussed in detail, with an emphasis on the involvement of local people in 
all phases of future applied research, risk assessments, and, ultimately, remedial solutions. 
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11. Priority Research and Action 
Projects 

The High Mountain Glacial 
Watershed Program 
Priority Research and Action Projects 

The Global Glacial Mountain Partnership Community of 
Practice 
3-28 September, 2011 
Khumbu and Kathmandu, Nepal 

Introduction: In July 2009, USAID and the National Science Foundation sponsored a workshop focused 
on climate change adaptation and glaciers - "Adapting to a World without Glaciers - Realities, 
Challenges, and Actions" that initiated the Global Glacial Lake Partnership concept. The eight-day 
workshop, held in Peru, was managed by the Mountain Institute (TMI) and local partners in Lima and 
Huaraz, and included Peruvian and other Andean researchers, graduate students, policy makers, and 
international researchers. At the end of the eight days, participants identified the need for a follow-on 
workshop in the Hindu Kush-Himalaya (HKH) region that would both advance contemporary 
understandings of climate change in the region and increase opportunities for exchange between 
Andean, Central Asian, and HKH practitioners. The HKH workshop - "An Adaptation Partnership 
Workshop: Andean-Asian Mountains Global Knowledge Exchange On Glaciers, Glacial Lakes, Water, and 
Hazard Management" was held in September 2011 and sought to share experiences with reducing the 
risks of glacier lake outburst floods (GLOFs) and risks associated with melting glaciers. The workshop was 
broken into three components: a three week "mobile workshop" trek to lmja Glacial Lake in the Mount 
Everest region; a two-day knowledge-sharing workshop; and a two-day writers workshop, where 
recommendations for priority research and action projects were captured . These recommendations are 
given below under the headings of Glacial Lake Management, Glacial Lake Research and Knowledge, 
and the Global Glacial Lake Partnership. 

I. Enhancing Glacial Lake Management 

Project 1: Develop and implement community-driven glacial lake management plans in several pilot 
sites (e.g., the Andes, the HKH and Central Asia) 

Climate change is projected to warm high mountain areas by more than 4°C by the end of the century. As 
a result, glacial lakes are forming, which present strategic opportunities for use as water storage 
reservoirs and hydropower generation, as well as hazards to downstream communities. This is a new 
phenomenon and an emerging issue about which little is known and few tools and institutional structures 
exist to deal with the problems. Dangerous glacial lakes will affect millions who rely on water currently 



5 

 

 

 

 

 

 

 

 
 
 
 

 
 

 
 
 

 
 



6 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 

 
 
 



7 

 
 
 

 
 
 

 

 

 

 

 

 

 

 

 



8 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



9 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



10 

 

o 

o 

o 

 

o 

o 

o 

o 

o 

 

o 

o 

o 

 

 

 

 

 



11 

 

 

 

 

 

 

 

 

 



12 

 



13 

Andean countries, the United States, and Nepal. During the workshop, participants expressed keen 
interest in conducting a follow-on glacier conference in the Hindu Kush-Himalaya region. The HKH 
conference would be designed to replicate and expand upon the Peruvian work in another glacial region 
of the world, resulting in important contributions to the growing body of knowledge related to climate 
change impacts while promoting South-South collaboration and exchange. 

In response, The Mountain Institute and partners hosted a unique series of on-site workshops in 
Sagarmatha (Mount Everest) Nat ional Park and Kathm andu, N epal from September5 - 28, 2011 that 
co nvened more t han 35 high altitude professionals from 15 different countries. The "2011 Andean-Asian 
Glacial Lake Expedition" was made up of physical and social scientists from the Andes, HKH, Central 
Asia, Japan, North America, and Europe, who spent 18 days in a remote region of eastern Nepal. With 
the active participation of local people - the first time in the 30-year history of research at lmja 

Lake - they discovered what appeared to be new, potential triggers to a glacial lake outburst flood that 
had gone unnoticed by previous studies. Ideas for new, practical solutions to the growing threat of 
GLOFs were discussed in detail, with an emphasis on the involvement of local people in all phases of 
future applied research, risk assessments, and, ultimately, remedial solutions. 

The unique on-site field expedition was followed by a four-day workshop from September 25 - 28, 2011 in 
l<athmandu, hosted by the International Centre for Integrated Mountain Development (ICIMOD). There, 
expedition members were joined by additional physical and social scientists from the Hindu Kush
Himalayan region for an innovative series of presentations and exchange of experiences, followed by a 
"Writers Workshop" where priority recommendations for next steps and action were captured. 

The overall purpose of the on-site and conference hall wo rkshops was to strengthen linkages and 
partnerships between South-South practitioners, researchers, and policy makers in ways that can facilitate 
glacial lake hazard reduction while advancing our understanding of glacial retreat impacts on present and 
future water supplies. Collectively, the initiative was distinguished from other conferences by its (a) 
involvement of world-class glacial lake outburst flood specialists from Peru, Central Asia, the HKH region, 
Japan, Europe, and the United States, (b) focus on collaboration and exchange between Andean and 
Asian scientists, practitioners, graduate students, and policy makers, and (c) a mobile, "expedition-style " 
workshop approach, where participants actually trekked to and directly assessed, with the participation of 
local people, the potentially dangerous lmja Lake in Nepal's Sagarmatha (Mount Everest) National Park. 
The unique "mobile workshop" approach seems to have assured that field -based exchanges of direct 
experiences in glacial lake control and management would and did take place, actively incorporating the 
insights and suggestions of local Sherpa people in meetings and presentations. This was one of the first 
workshops of its kind to take place in the field, confronting real problems and developing prospective 
solutions with the assistance of local stakeholders. Outputs included (a) a handbook on 50 years of 
glacial lake control and management techniques, (b) expedition and workshop proceedings, (c) a 
documentary film and other media/dissemination outputs about climate change, the workshop, and 
South-South collaboration in exchange, and (c) strategic plans for continued and accelerated 
collaboration and exchange through the initiation of a "Global Glacial Lake Partnership " (GGLP). 

The Global Glacial Lake Partnership is dedicated to the increased understanding of new glacial lakes, 
contemporary and future water supplies, and participation of local people in all future research, action 
plan, and mitigation activities. Under the GGLP, on line platforms and discussions will be developed that 
share research, support young scientists, develop a calendar of upcoming activities, disseminate funding 
opportunities, announce new workshops and related events, and serve as a clearinghouse for research 
and case studies. Publications will include policy briefs, frameworks for glacial lake assessment and 
community involvement, and handbooks for glacial lake control and management (in press). The 
partnership will actively foster researcher-to-researcher, community-to-community, and researcher-to
community exchanges, while fostering collaboration with donor-led, global and regional initiatives (e.g. 
the Inter-ministerial Nepali Government Mountain Initiative). Members would include a range of 
universities, research organizations, donors, governments, and local communities. Further details are 
provided in the full expedition and workshop proceedings. 

But perhaps the most significant and pioneering achievement of the lmja Lake expedition was its 
involvement of local people in both debriefing meetings as well as on-site study visits. Local people 
voiced a strong objection to the numerous foreign and national researchers who had been studying the 
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lmja Lake for over 30 years, and who had never once shared their information and results with the 
community. It quickly became apparent, however, that they were among the most informed people 
around in terms of knowledge of the lake' s growth rates, as well as of a disturbing number of potential 
GLOF "triggers" that had gone unnoticed by scientists studying the region only two years before. These 
included new crevasses in the debris-covered terminal moraine, indicating the ice core nature of the 
moraine that may be undergoing rapid ablation processes; the growth, merging, and expansion of small 
meltwater ponds that could turn much of the remaining terminal moraine into a lake within the near 
future; water seepage at the exterior base of the terminal moraine that may indicate further morainal 
instability; and, of course, the huge volume (35 million m3) of water contained within the lake itself. 

As one of the expedition participants said during discussions with local people at the lake, what is clearly 
needed now is an action plan. But contrary to the negative reputation that research and researchers had 
attained over the years, such an action plan would, by necessity, include priority, participatory research in 
its design so that both scientists and local people could arrive at the best understanding of exactly what 
was happening to the lake, when it was likely to be dangerous, and what the range of options for 
adapting and/or mitigating the potential threats might be. These options might include: (a) no action, 
accepting the risk of a possible GLOF at some unknown point in the future; (b) relocating lodges and 
other structures to higher elevations to avoid any potential flood damage; or (c) implementation of an 
engineering solution, such as siphoning or controlled drainage canals. Regardless of the option selected, 
it became clear to all expedition members that the ultimate course of action must be based on the 
decisions of local communities and people, and not of governments, donors, or other external agencies. 

The following papers, authored by expedition and workshop participants, contain a wealth of experience 
from the physical and social sciences alike, experience that can help us to better understand and cope 
with the new and growing threat of GLOFs in the world's high mountain regions. The papers also discuss 
insights gained regarding recent climate change impacts on glaciers, the fo rmation of glacial lakes, water 
supply, and ecosystems within the world's highest mountains. Each author has had years of experience 
conducting field work in these high and remote mountain regions, and come from a diversity of countries 
that include Bhutan, Bolivia, China, Denmark, Germany, India, Japan, l<yrgyzstan, Nepal, Pakistan, Peru, 
Tajikistan, Uzbekistan, and the United States. 

During the course of the three-week field expedition to lmja Glacial Lake and the follow-on workshops in 
l<athmandu, dozens of new and synergistic friendships, partnerships, and new research projects were 
formed between participants. It is to be hoped that the Andean-Asian Collaboration and Exchange 
Workshop will be the first of many more to come. 
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Glacial Lakes of the Hinku and 
Hongu Valleys, Makalu-Barun 
National Park and Buffer Zone, Nepal 

Alton Byers 
Director, Research and Exploration 
The Mountain Institute 

Daene McKinney 
University of Texas at Austin 

Marcelo Somos 
Valenzuela, University of Texas at Austin 

Teiji Watanabe 
Department of Geography 
Hokkaido University, Japan 

Mountain areas are particularly vulnerable to the impact of climate change. Currently, global warming is 
changing the water storage functionality of snow and glaciers, as well as changing frequency, magnitude, 
and seasonality of rainfall. Individual glacier response to warming trends is increasingly recognized as 
being heterogeneous and subject to a range of variables that can include debris cover, altitude, aspect, 
(Kargel et al. 2011) and latitude (Armstrong 2010). However, as many of the larger glaciers have melted in 
the Himalayas and Andes, hundreds of new glacier lakes, holding millions of cubic meters of water, have 
been created. Usually contained by dams of loose boulders and soil, these lakes present a risk of glacial 
lake outburst floods (GLOF). Triggering factors for GLOFs include " ... lake area expansion rate; up-glacier 
and down-valley expansion rate; dead-ice melting; seepage; lake water level change; and surge wave by 
rockfall and/or slide and ice calving" (Watanabe et al. 2009). GLOFs unleash stored lake water, often 
causing enormous devastation downstream that can include high death tolls as well as the destruction of 
valuable farmland and costly infrastructure (e.g ., hydroelectric facilities, roads, and bridges). Examples 
include the 1941 GLOF disaster above Huaraz, Peru that killed nearly 6,000 people within minutes 
(Hambrey and Alean 2004; Carey 2005; Carey, 2010); the 1985 Langmoche outburst in the Sagarmatha 
(Mt. Everest) National Park, Nepal that destroyed the Thami hydroelectric facility, hundreds of hectares of 
cropland, and dozens of bridges downstream (Vuichard and Zimmerman 1986); and the 1998 outburst of 
the Sabai Tso in the Hinku valley, Makalu-Barun National Park, Nepal that destroyed trails and seasonal 
settlements for nearly 100 km downstream (Cox, 1999; Osti and Egashira 2009) . 

During the past several decades in the Mt. Everest and Makalu-Barun National Parks of Nepal, 24 new 
glacial lakes have formed and 34 major lakes have grown substantially as a result of climate change and 
regional warming trends (Bajracharya et al. 2007). Recent satellite analyses suggest that at least twelve 
(12) of the new or growing lakes within the Dudh Kosi watershed, nine of which are located in the remote 
Hinku and Hongu valleys of Makalu-Barun National Park, are "potentially dangerous" based on their 
rapid growth over the past several decades (Bajracharya et al. 2007; Xu et al. 2007; Bolch et al. 2008; 
Watanabe et al. 2009). Until recently, however, relatively little was known about these lakes, including 
their physical characteristics, danger level, prospective downstream impacts in the event of an outburst, 
and mitigation methods appropriate and applicable to remote regions within the Nepal Himalaya (see: 
Byers 2008). The following paper provides results of the two separate field expeditions to the Hongu 
valley conducted in October-November of 2009 and 2010. 
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I ocation: The Mera Peak region is located four days walk east of the I ukla airstrip in the Makalu-Rarun 
National Park, Nepal (Figure 1). Vegetation within the park ranges from subtropical Sal (Shorea robusta) 
r ores ls al elev a Lions below 1,000 m; lernperz.Le Lone oak/rnaple/magnol ia r ores ls belween 2,000-3,000 m; 
birch/fir/rhododendron forests in the subalpine (3,000 m to 4,000 m); and the herbs, grasses, and 
rhododendron/juniper shrub of the alpine pastures (4,000-~,000 m) (Shrestha 19B9; I aylor-lde et al. 1992; 
Dunsmore 1988; Stai nton 1972). /\ccess is gal ned first by ascend[ ng the 4,600 m Chetra La pass, pass[ ng 
through the goths (yak <ind sheep herding huts) <ind tourist settlements of Thu kdi m, Chutang<i, Kmki 
Teng, and Chhetrala; descending through Chhetrawa to the subalpine rhododendron/ birch/fir forests of 
the I linku Khola; then proceeding north up-valley to the pastures and settlements of the alpine zone 
(>4,000 m) and vii lages of Kothe, T <ignag, und Khare (see: Byers, forthcoming). The Hongu vulley is 
reached by crossing lhe Mera La (5.400 rn). To reach the Hongu valley, one descends Lo Kungma Dingma 
(4,785 m), a small rock hut used by shepherds with a new lodge/restaurant under construction in 2009, a 
response to the growing popularity of the Mera Peak-Mera La-Amphu Laptsa-lsland Peak climb and 
circuit. Exit from the valley is either to the north and over the 5,800 m /\mphu Laptsa pass into the 
Sugurmuthu (Mt. Everest) Nutionul Purk, or south for CJ six- to eight-duy trek through uninhubited alpine 
c.nd sub-alpine ecosystems prior to reaching the villc.ge of Cheskc:irn. 

Glaciers and glacial lakes in Nepal 

"'=====""==='"""' 

INOIA 
® zot4 L.!'IEI• source: UNEPllCIMOU 

7 Glacial Lakes in the Hinku and Hongu Valleys of Nepal 
Hi"ku Valley Hongu Valley (Continued) 
Lake 339 (Tam Pokhan1 Lake xxx (East Hungu 1) 

Lake 462 (East Hungu 2) 
Hongu Valley Lake 464 (N. Chamlang) 
Lake 442 Lake 466 (S. Chamlang) 

Glacial I akes in the Hinku and Hongu Valleys: Table 1 shows the lake number, name, and altitude of 
the nine potentially dangerous lakes in the Hongu valley watershed as determined by Gajracharya et al. 
(2007:27). Considerable confusion regarding lake names was encountered; we therefore propose a more 
stundardized system as shown in Tuble 1. "GLOF Risk" is shown both <is reported in Bajrc:charyu et al. 
(2007) and aS determined by this study on the basis of observational factor ranking that included on-site 
observation of presence of overhanging ice, overhanging debris, unstable terminal moraine, terminal 
moraine geomorphology, and lake size and volume (see: Ives et al. 2010:8). Map 2 shows the locations of 
these lakes within the Hinku and Hongu sub-basins. 
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Table 1. Summary attributes of glacial lakes in the Hinku and Hongu valleys. 

Lake ID 2007 Name Proposed Altitude Risk (Bajracharya Risk 
Name (m) et al. 2007) 

(this study) 

Kdu_gl 399 (F) Sabai Tsho Tama 4431 High Low 
Pokhari 

l<du_gl 422 (G) Dudh Pokhari Dudh 4760 High Low 
Pokhari 

Kdu_gl442(H) Unnamed Mera 5266 High Low 
Glacier 
Lake 

Kdu_gl 449 (J) Hungu Hungu 5181 High Medium-High 

Kdu_gl 459 (K) East Hungu 1 East 5379 High Low-Medium 
Hungu 1 

l<du_gl 462 (L) East Hungu 2 East 5483 High Low 
Hungu 2 

Kdu_gl 464 (M) Unnamed North 5205 High Very High 
Chamlang 

Kdu_gl466(N) West Chamlang South 4983 High Low 
Chamlang 

l<du_gl 533 Unnamed West 5400 High Low 
Hongu 
Glacier 
Lake 

Review of Potentially Dangerous Glacial Lakes in the Hinku and Hongu Valleys 
Dudh Kunda: Dudh Kunda (422) lies to the northeast of the village of Kothe at an altitude of 4,765 m, and 
is drained by the Sa nu Khola. Some lodge owners in Kothe expressed concern over this lake, especially 
in terms of a possible outbreak flood and the danger that this posed to their lodges and other 
investments. Based upon topographical maps and satellite photos, the lack of adjacent and overhanging 
ice suggests that these potential triggering mechanisms pose little risk, but a full field -based 
geomorphological and on the ground survey is nevertheless recommended. 

Tam Pokhari: The Tam Pokhari is erroneously shown as "Sabai Tsho" on the Schneider map (Nepal 
Kartenwerk 1965, 1974) and contemporary t rekking maps based on 1992 aerial photography (e.g., "Mera 
Peak Climbing Route" (Sherpa Maps 2004)). The photograph on the left below ( 2) was taken by Mr. 
Lhakpa Gylgen Sherpa, a lodge owner in Kothe, on the morning of 3 September, 1998. According to Mr. 
Sherpa, "The flood started at 5:00 a.m. and continued for 20 hours. People heard a loud noise and saw a 
huge white cloud from the ice avalanche." The outflow was gradual, "like tipping a glass of water over 
slowly," so that people in the Tagnag area could easily escape." The water flowed in surges, steady for a 
while and then followed by a swell that was high and forceful enough to take out bridges. There was a 
smell like gunpowder in the air, and two of the total seven houses in the settlement were destroyed. Two 
people were also killed downstream, one in W aku and one in Pawai. Bridges at W aku and Pawai were 
destroyed, and the Dudh l<osi was blocked for two years lower down, creating a long lake that eventually 
drained. Damage occurred south of Khare, still visible to this day on Google Earth. 

The terminal moraine was dissected by the 1998 GLOF ( 3), t hrough which a large amount of the lake 
water was discharged. 4 clearly shows the lowered lake level. The lower half of the lateral moraine has 
less vegetation cover, which had been under the water before the GLOF. Field measurements suggest 
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11. East Hongu #1. Baruntse is located to the far left of the p hotograph (A. Byers. 27 October, 2009). 

East Hongu Glacier Lake #2: East Hongu Glacier Lake #2 is located to t he northeast of East Hongu 
Glacier #1. It is a small and shallow lake that was already beginning to freeze when visited on 4 
November, 2009. The terminal moraine damming the lake is large, high, and solid; there is no 
overhanging ice that could possib ly trigger an outburst flood; and the East Hongu glacier terminus has 
receded approximately 25 m east of the lake's edge. The lake is most likely of little concern regarding 
possible outburst floods. 

12. East Hongu Glacier Lake #2 (A. Byers. 4 November 2009) 

West Hongu Pokhari: The West Hongu glacial lake is located about 1.5 hours' climb from t he Hongu 
valley floor. Like the East Hongu G lacier Lake #2 discussed above, it is apparently quit e shal low, the 
feeder glaciers have receded well beyond the lake's western-most edge, and t here are no overhanging 
ice or other glacial lake flood triggers apparent. Finally, there is a wid e expanse of debris-covered land 
between the lake 's terminus and beginning of the descent into the Hongu valley, p rovid ing a level of 
surface roughness that would deter any possible flood or overflow. 

13 West Hongu Pokhari. The region provides beautiful views of the south sides of Tamserku and Arna Dablam, and is t he starting point for crossing 
the Mingbo La pass. Twenty yea rs ago, Mingbo La was considered to be much easier tha n the Amphu Laptsa pass to the north and was more 
frequently attempted. However. glacial melt ing, rock and debris ava lanches, and other su rficial changes possibly related to climate change have now 
rendered t he Mingbo La as much more difficult and dangero us t han the Amphu Laptsa. with app roximately 30 groups crossing the latter in 2009 (A 
Byers. 2 November 2009) 

449 (Hongu Glacier Lake): 449 is locat ed below a D-type g lacier that debouches into t he lake 
immediately to the north (right side of the photo). The lake is fairly small, shallow, partially separated by 
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Introduction: on the coming of the flood 
Scene 1. I am sitting together with a small group of highland peasants on the rocks encircling a wheat
field in Poccrac, a small peasant community of the Andean province Recuay in Peru's Cordillera Blanca. 
From the field we have a spectacular view; the peaks of Tunsho and Huantsan are nearby, but the view 
also stretches down the valley where the imposing Huascaran and the neighboring triple peaks of 
Huandoy thrones the cordillera some 60 kilometres away. On my initiative, we start talking about the 
earthquake of 1970 that devastated large parts of the Callej6n de Huaylas, and has been described as the 
worst incident of glacial floods worldwide. Poccrac also had its share of disaster, although on a smaller 
scale. Back then, the village was situated on the banks of the small stream known as Rfo Poccrac at the 
bottom of a ravine. The earthquake tore down most of the houses, including the school, and provoked 
massive mudslides that entered the village. Although nobody in Poccrac was killed, the event left its 
mark. Getting the news from other parts of the valley, the people of Poccrac realized that their 
community was located in a dangerous position . And so, the entire village was translocated to higher 
ground on the aus above the ravine. Knowing well that Poccrac got out of the earthquake quite safely, 
people started discussing the flooding of Yungay, which killed approximately 15,000 people. The 
question that emerged was whether that could happen again now that the glaciers continue to melt and 
feed the hungry lakes below. And more specifically, if Lake Ouerococha were to burst, would Poccrac 
then be safe? 

The earthquake struck hard in most of the Callej6n de Huaylas. In the Recuay area, the seismic waves also 
had an enormous impact, but it was unequally distributed. Recuay in itself was relati vely unharmed, and 
the center of the town is virtually the same as before the earthquake. Huancapampa - just across the river 
- was hit way harder, and there are only a few remaining houses from before. One of them is Amador and 
Pascuala's house. Their house, with its 80 cm thick adobe walls, withstood the shaking ground . But many 
houses fell to the ground. Vast areas of the slopes leading to Shecllapata fell, resulting in a huge 
dislocation that can still be seen today. Catac, which is further south, was totally destroyed, and like 
Huaraz it is now consisting solely of recently build concrete houses. 

The earthquake is a milestone in local history, and as I will argue, informs the way that people anticipate 
future events. In this paper I will scrutinize the construction of scenarios of climate change. I will briefly 
outline what climate change looks like from the perspective of the rural dwellers of Recuay, before 
entering the narratives of climate change. Finally, I will investigate the interconnections between the 
narratives of climate change and the construction of scenarios that form part of the process of 
anticipation . Before I go into that, I will discuss the core concepts of this paper, namely narrativity, 
scenarios, and anticipation . The questions I wish to investigate in the paper are firstly, how knowledge of 
climate change is generated, and secondly, how is this knowledge distributed and put into effect? When 
climate change is being discussed it is often done with reference to an idea of adaptation (cf. Adger 
2009), frequently coupled with vulnerability (cf. Mark et al. 2010). While adaptation is valuable in many 
respects - which I will not go further in to at this point - from the perspective of the social sciences 
something might seem to be missing. And that is the relationship between the people and the 
environment that they live in, live by, and live with, because people do not only adapt to events that have 
already happened, but also towards future events. And the question that emerges is how to 
conceptualize the adaptation to events that have not yet occurred . In this paper I will suggest that we 
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need to look into practices of anticipation, and how they come about. In other words, this is a paper on 
how expectations of the future are constructed upon experiences of the past. 

Reconfiguring the world: on toads, rats and ants, rivers, rain and glaciers 
That the world is constantly changing is no news, but the current climate ch ange does seem to enforce a 
sense of vulnerability all over the globe. It can be hard to make a di rect linkage between the perceived 
changes in the weather and the climate, as they work on different scales in both time and space. 
However, changes are being perceived, and the peaks of the Cordillera Blanca often serve as a reference 
point. In the mountains, there is visual evidence that things are not as they used to be. And the world is 
being reconfigured in many ways. 

In a survey I conducted in the 97 households that constituted my core fieldwork area in the villages of 
Huancapampa, Ocopampa, Poccrac, and Cantu, I asked the respondents to estimate the changes in 
different types of weather phenomena. I asked them to compare them with the weather 20 years ago, 
and to state whether that particular element of the local climate had increased, decreased or remained 
stable. The results can be appreciated in Table 1. 

Table 1. Temporality and Climate Change 

Perceptions of climate variability - 20 years back and now 
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Rain during the season 40% 15% 45% 

Du ration of the wet season 28% 17% 56% 

Duration of the dry season 58% 17% 25% 

Intensity of the rain 66% 10% 24% 

Flooding of houses 50% 37% 11% 

Landslides 62% 29% 8% 

Hail 86% 9% 5% 

Intensity of the temperatu re in d ry season 92% 6% 2% 

Intensity of the temperature in the wet season 64% 22% 14% 

Duration of frosts 92% 8% 0% 

Duration of the cold season 70% 22% 4% 

Du ration of the hot season 49% 24% 4% 

Frequency and duration of strong winds in the dry season 66% 23% 11% 

Frequency and duration of strong winds in the wet season 53% 31% 16% 

Melting of the glaciers in the wet season 79% 7% 14% 

Melting of the glaciers in the dry season 40% 23% 37% 

What can be seen from Table 1 is that many of t he ordinary weather phenomena is actually quite hard to 
access whether they have changed or not. This is due to natural climate variability, the fact that the 
weather has always changed. Some years are El Nino years, others enjoy a visit from La Nina; sometimes 
it just simply does not rain when it was supposed to. They recall that their grandparents have told them 
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1
 This is consistent with observations from other parts of the Andes and beyond, i.e. Postigo in Quelcaya, Pærregaard in Cañon del Colca, Chodhury in Nepal 

Himalaya among others. 

2 This I have explained elsewhere; the story goes that a fox (atoq in Quchua) once got caught on one side of the river, and could not pass it because of the strong 
current. Atoq Huacanca literally means “the place where the fox cried.“  
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3 Crapanzano has taken the idea of the hinterland from the French poet Bonnefoy. The hinterland, or the arrière-pays, is a place “to which we never quite arrive, for 
it always slips away. They resonate our fears of a beyond – of the imaginative possibilities it holds – and the hope those possibilities inspire” (Crapanzano 2004: 38). 
For Crapanzano, the hinterland is in all kinds of cultural expressions. In this paper, I have limited Crapanzano’s scope drastically.   
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scope of Jackson's work is somewhat distant from the aim of this paper. His stories are personal accounts 
from a context of violence in sub-Saharan Africa. Nonetheless, his point that stories are used to reorder 
and make sense of the way life unfolds itself without actually- or necessarily- enhancing the conceptual 
or cognitive understanding of the world is important. This means, that the narratives work "at a 
'protolinguistic' level, changing our experience of events that have befallen us by symbolically 
restructuring them" (Jackson 2002: 16). Whereas the informants talk about these events directly, in the 
case of narratives of climate change the current events are addressed somewhat indirectly, in that the 
subject of the speech has not yet happened; the dramatic event has not yet occurred. Thus, while 
narratives for Jackson are intersubjective, highly personal, and therapeutic, in this case, they are public 
and draw upon different configurations of knowledge and experience. Anthropologist David Turnbull 
(2004) investigates how in Aboriginal Australia, knowledge is being configured in different ways through 
narrative practices. Scrutinizing the negotiations in court between Aboriginals and "white" Australians as 
encounters of knowledge, Turnbull highlights that narrativity is a means of creating order and sense of 
the world; people are storytelle rs (ibid.: 169). "To tell a story," Turnbull argues, "is to organize things in 
space and time and vice versa; to reference and factor events and people temporarily and spatially is to 
construct a narrative" (ibid.). By creating coherence in time and space, narratives are creating ontologies; 
this means that it is through ordering events in time and space that the world is ascribed meaning. The 
narratives are stories about the world, and peoples' place in the world, and it is therefore essential to 
understand this narrative process of world-ordering. Like Hastrup, I the refore wish to draw upon the 
French philosopher Ricoeur. Hastrup writes, "One of the characteristics of narration, so admirably 
analyzed by Paul Ricoeur, is its capacity to make a whole out of individual episodes through a particular 
employment (Ricoeur 1984). The succession of events is integrated and transformed into a configuration. 
C limate stories, too, depend on a particular plot for them to be convincing, meaning comprehensive and 
sufficient for people to take them at face value" (Hastrup 2011: 9). The question is which plots are being 
used to configure the narration; in what ways are the events connected. 

In the following I have identified three lines of plot, or three narrative strings, if you will. The separation 
between them is not welded shut, but can be interchangeable as the story progresses. However, as I will 
argue, they are commentaries of different aspects of climate change and thus tell us something about the 
different strategies of anticipating that are being employed by the rural recuainos. 

Conscience and Contamination : contributions to global warming 
Scene 2. At the meeting in Los Andes de Recuay, people were in a heated discussion about the burning 
of pastures that had been going on for the last week. Since the ban imposed by the National Park and 
the Ministry of the Environment, burning pastures had been punishable by severe fees that nobody in the 
community had the money to pay. Burning pastures used to be a common practice in the area, because it 
removed the dry straws of the ichu, thus giving room to fresh buds in the otherwise extremely dry grass at 
this time of the year. Another reason was that the smoke from the burnings would turn into clouds that 
would then initiate the expected rain. 

But recently, there had been burning in Shecllapata, Purhuay (Yanahuanca) and Chinchin (Shecllapata). I 
myself had noticed the burning some days prior to the meeting, when I met Esteban Mallqui, drunken 
and upset, in Huancapampa. He pointed at the hills going to Shecllapata, complaining that somebody 
had set his pastures on fire. But nobody seemed to know who had actually set fire to the pastures; or at 
least, nobody wanted to tell. According to the villagers there where three possible perpetrators. It could 
be locals who wanted to continue the p ractice that is said to be of benefit to the sheep. Another group 
under suspicion was bored youngsters from Recuay. Finally, some were blaming the political candidates 
from the elections, because they were giving away matches, thus facilitating the access to fire. It should 
be added that, according to people outside the peasant community, a fourth option would also be 
possible: that somebody from the inside had deliberately set the pastu res on fire. People then started 
debating the ban, which has been imposed in order to avoid the pollution that these burnings cause in 
the area, and in order to maintain the fragile highland ecosystems. There was general agreement that it is 
important to avoid pollution because it leads to the continuing deterioration of the glaciers, but then 
Emilio intervened in the discussion by asking if the others remembered how much they used to burn 
before. And then he added: "Back then it didn't pollute at all." (;,Te acuerdas coma quemabamos antes? 
Y ahf no contaminaba nada.) This of course raises the question of the nature of pollution, and when a 
scientific explanation of a phenomenon enters the cultural understanding. What we are witnessing here in 
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this process is actually a change in paradigm, where the smoke goes from being a trickster of rain to 
becoming the destructor of glaciers. 

Orlove et al. (2008) note that climate change often functions on a different scale than its consequences. 
But the example from Los Andes de Recuay may tell a slightly different story; here, climate change and its 
effects are working on a similar scale. Whether the burning of pastures, the everyday contamination of 
rivers with plastic bottles or the dark exhausts from the buses that transport them to Huaraz or Lima, 
these are everyday small-scale contributions to climate change. From radio, television, and the occasional 
capacitaciones in the villages, people are very aware that contamination leads to a heated climate. The 
foundation of the interpretation is scientific. They are using references to, for example, the deterioration 
of the ozone layer (which is a different issue, although it can also ultimately affect the climate) and the 
increasing burning sensation from the sun. But the focus is on the localized forms of contamination, and 
thus responsibility of the changing meteorological conditions is put upon the villagers themselves. This 
reflects the fact that contamination in itself is not an endemic concept, but one - to a large extent like the 
contamination itself- that has been brought upon Andean society. In this version of climate change it is a 
much localized concept, which is virtually void of political power, but loaded with symbolic power. It is a 
story about their own self-perceived ignorance. Climate change in that context is seen as the result of a 
poor educational level and the lack of "conscience" among the villagers. Conciencia is a local term often 
employed by the villagers themselves to describe a state of a lack of knowledge, and more importantly, a 
lack of capacity to act upon this knowledge. From this perspective, there are things that people ought to 
know, but due to their social marginality and self-perceived inferiority at the margins of society they do 
not possess this intellectual capacity. Knowledge, insights, and appropriate action is defined from the 
outside; the villagers themselves need to be capacitados; i.e. educated. The knowledge that they 
themselves possess - that is, knowledge about agricultural practices and livestock care - is now rendered 
obsolete within the national community. Thus, it is also a story about rapid social change, where old 
customs are being replaced by new forms of social behavior and economic activity. I will return to that 
shortly. First I shall touch upon the second narrative of climate change. Whereas the first was void of 
economic and political power, but filled with power-as-knowledge, the second narrative is loaded with 
societal inequalities. 

The big conspiracy: global climate change seen from the margins of society 
Scene 3. As I was walking down from Yanahuanca with Evaristo and Agapita, a brother and sister from 
Poccrac, we started talking about the changes in the weather. Ever since I first met Evaristo on the main 
square in Recuay he had been very keen on talking about climate change. Back then I had told him that 
my aim for being in the area was to study how they manage water. His face had illuminated when he 
explained to me that this was the right place to come; in his village, Poccrac, they were already lacking 
water, and people were sometimes fighting over this scarce resource. Therefore, I should definitely come 
and visit them! Seven months later we were returning from the meeting on the statute from the 
Ouerococha 3 Bases that I have treated in chapter 6 of my thesis. A look at the barren rocks of the Tunsho 
Peak that were once covered with white prompted him to talk about climate change. We had discussed 
the issue on numerous occasions, but this time another dimension was added to climate change: Back in 
Lima I had recurrently been both annoyed and intrigued by some old friends' continued talk on 
conspiracy theories that combine a few families (13) controlling the world, corporate economies, and the 
imminent end of the world in 2012. And now, on this mountain slope far away from metropolitan Lima, 
Evaristo started echoing their claims. It had started five or six years earlier, he said, when the planets of 
the solar system stood in a certain position, the alignment which will cause great destruction - of which 
the melting glaciers were an effect. A world-elite knows about this, and are planning to save themselves 
in huge spacecrafts that will leave Planet Earth while the poles shift place. The plot of Evaristo's version of 
climate change resembled that of the 2009 disaster blockbuster "2012." 

Climate change in this narrative is a matter of global and national inequalities, the result of the big 
corporations, the mining companies, the industrial clouds that rise from the cities on the coast. In other 
words, it is the global neoliberal regime that thrives on the poverty of the rural Andean populations. 
These are perceived as re lations of exploitation not unlike those of the pre-agrarian-reform era (see 
Mayer 2005). In this, the people of the Andean villages are once again put at the bottom of the national 
food chain, suffering the consequences of the chimneys of those in power. Evaristo's account is without 
doubt a perverted version of this narrative; with its focus on clandestine g lobal elites it is a commentary 
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on the ways the economic systems function from the perspective of the margins of society. Whether it is 
the 13 families that rule the world or the national political el ites, the end result is the same. It is a story 
about a political and economic upper-class that is possessing knowledge and resources, but its members 
are unwilling to share with the public. Contamination in th is narrative is a foreign force that is being 
imposed upon the disempowered. But it also contains the germs for social protest; the perpetrators are 
identified and climate change has an agent that can be blamed. Thus, this narrative contains food for 
arguments. It is, in a way, revolutionary knowledge. While the disaster of 1970 cannot be attributed 
directly to the current state of affairs, the authorities' handling of the situation can. Thus, as natural 
phenomena they may be of a different kind, but the earthquake and the melting glaciers are both 
entangled in webs of political and economic interest. 

As all good conspiracy theories, this one is a mixture of experience, scientific fact, and a certain way of 
connecting the dots, creating the narrative plot. The great clouds that allegedly rise from the industries 
on the coast, covering the sky and causing the glaciers to melt, are thus also symbo lic. It is those on the 
coast that are the principal perpetrators - the coast, which is often characterized as being a place of 
pollution, immorality, greed, delinquency, and constant movement. That is the cloud that rises to the 
Andes. The Andean communities have experienced a long history of population exodus, as people have 
migrated from the small peasant communities to th e large economic centers on the coast, such as the 
capital city Lima, and, particularly for this area, Chimbote and Trujillo (cf. P<Erregaard 1997). The 
relationship towards the urbanized coastal areas is ambivalent; it is both perceived as a place of 
economic, social, and cultural opportunities that cannot be found in the Andes, and as a place where the 
traditional values have been eroded. Thus, in the minds of the villagers from Poccrac and beyond, while 
there might be an economic superiority to the lives on the coast, morally it is inferior. The narrative of the 
economical elites contaminating the environment and eroding the livelihoods is a story of a country that 
is still permeated by social inequalities; and, the logic goes, when disaster comes, the selfish elites will 
most likely look after themselves as they always do. 

Apocalypse now: biblical and other fantastic interpretations of the melting glaciers 
Scene 4. Senora Romero and I were walking across Jircacancha in Cantu to see if we could fi nd Monica, 
one of her fellow "sisters" from the Pentecostal chu rch . As we made our way through the ichu-grasses of 
the plain, she was prompted to talk about climate change when I pointed to T unsho, which towered over 
the vast puna of Shecllapata. I knew her son Efrain pretty well, and he was the one who had introduced 
me to her, so I knew that she, like many in Cantu, was a devoted adherent to the Pentecostalist 
congregations in Recuay. She started explaining to me that the melting glaciers are mentioned in the 
Bible, and drew out a leather-bound pocket-version of the Holy Book. In an instant, she pointed to a 
paragraph in the Bible where the coming of the end of the world is described, and where she claimed the 
melting of the glaciers was mentioned. 

All over the Global South, the Pentecostal churches are experiencing a growing number of followers 
(Robbins 2004). In the Recuay-area, the tendency is the same, although the Catholic Church still is by far 
the larger of the two. Cantu is known as a Pentecostal stronghold, but the church also finds it devotees in 
Poccrac. I had heard about the Bible mentioning the end of the world many times before that. The first 
t ime was when I was helping Roger, a young man from Ocopampa, and his aunt harvest wheat in 
Shecllapata. She used to live there, but one night shortly after her husband passed away and she was left 
alone, the house was robbed. She was at home, and the burglars t ied her to a chair, poured kerosene 
over the house and set it all on fire. Fortunately, she managed to escape, and decided that it was too 
dangerous to live there on her own. She moved to Huaraz, but kept cultivating her fields. She became a 
strong believer in the Pentecostal message, and that day in the wheat-fields she started talking to me 
about the end of the world. In the Bible, she told me, it is mentioned that people will kill each other like 
dogs in the field. As it had almost happened to her back then, and as it continuously keeps happening 
when the abigeos are at work. This was shortly after the incidence at Cochapeti, where six men had 
disappeared pursuing a band of cattle-rustlers. Also, the big earthquake of 1970 was a sign, as was the 
melting glaciers. Thus, in her mind all these events are signs of an la rger event soon to come. 

In this narrative we can see events of a very different nature that are connected along a line of thought 
that presupposes God's wrath. Climate change in this narrat ive is connected to morality; both of self and 
others. While one's own morality is the security of a well-deserved afterlife, the morality of others is seen 
more as a sign of the Apocalypse soon to come. Contrary to the other narratives, there is a certainty 
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4 That is her term. 

connected to the Pentecostal explanations of climate change. Like Jesus himself, they believe that the 
end of the world is near. Being part of the true faith, they also believe that Judgment Day will be their 
salvation from their earthly suffering. So, although the melting glaciers mark the end of the world, it is 
also partly a joyous event. 

The earthquake was an extremely violent event, and one that is being referred to again and again, and 
the effects of that day can still be detected today. Also, the earthquake stands as a milestone in time; 
there is a time before and after the earthquake. The tectonic movements initiated social movements, and 
according to the Huancapampinos sparked the exodus of a large number of people. The effects were 
also felt inside the community, as the earthquake seems to be the root of a process of social 
disintegration. I have been told many times how the old times of social coherence ended that day. 

Ways of Knowing: Sources and flows of information 
Anticipating is about knowing, and about practices of knowing. However, knowledge is not neutral as it 
has been argued by Foucault (1980) and his numerous successors, but embedded in larger power 
relations. In her study on the social dramas evolving around the marine park at Tanzania's Mafia Islands, 
anthropologist Christine Walley (2004) examines the workings of knowledge and power in the 
"bureaucracy as a site for social struggle." She argues that knowledge is within the national park, 
knowledge travelled along two different tracks. While the scientific and technical knowledge was 
circulated through bureaucratic channels at national and international offices, popular knowledge4 was far 
more circumscribed. Through an analysis of the knowledge encounters, Walley shows how the hierarchy 
of knowledge is played out in negotiations; there are certain forms of knowledge that rank higher than 
others, meaning that the scientific knowledge often overrules popular insights into local affairs. Knowing, 
she continues, is thus a way to enact the unequal power of social relations, and is bound to issues of 
ethnicity and modernity. Possessing a certain kind of knowledge thus underscores a social position. Upon 
my arrival, and long into my fieldwork, it was assumed that I was an engineer, and I never actually 
managed to shed that idea completely; I was the engineer-anthropologist. But due to my skin-color, they 
assumed I must have been knowledgeable of such matters. In Walley's account, she argues that the 
institutional dynamics of bureaucratic practices have led to an exclusion of popular knowledge, thus 
enforcing the pre-existing social hierarchies. While Walley is concerned with the clash of forms of 
knowledge, and the uneven power relations that are at play in the bureaucratic setting on Mafia Islands, 
my interest lay in the meshwork of hierarchical forms of knowledge. One thing is the admirable 
identification and tracing of forms of knowledge that Walley performs, another thing is how these 
sometimes diverging forms of knowledge are being put together. Thus, I will argue, in the construction of 
scenarios, popular and scientific knowledge are being brought together in a coherent way through the 
plotting of the events. And, it should be noted that even the purest scientific and technocratic account is 
subject to employment. 

People, especially of the middle-aged generation, in the area often lamented their lack of knowledge. 
The sense of cultural loss was often predominant, as was that of inadequacy. Evaristo had told me how his 
mother had foreseen the melting of Tunsho, and told him that once Tunsho was gone, the end of the 
world would be approaching rapidly. "Tunsho" in Quechua means "marrow," and among my informants 
in Recuay it was commonly believed that Tunsho was like the spinal cord of the Cordillera Blanca. That 
also implied that breaking T unsho, i.e. making the glacier disappear, would mean fatally damaging the 
entire Cordillera Blanca. But this is a kind of knowledge that is generational, belonging now to the 
abuelos. On the other hand, the youngsters are attending school, and a growing number are being 
educated at the universities. They introduce new ideas, and new forms of knowledge into the 
communities. While a vast majority of the people of Poccrac have been residing for shorter or longer 
periods in the larger cities on the coast, it is their sons and daughters who are taking the steps of 
partaking in the coastal production of knowledge. Thus, while highly knowledgeable about local matters, 
I often heard the middle-aged people, such as Evaristo, complaining that they possess neither the 
ancient knowledge of their forefathers nor the western knowledge of the younger generation. The 
question that emerges in this context is which kinds of knowledge are being made accessible, and also to 
some extent understandable. It is therefore worthwhile, considering the sources of information. 
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In Ocopampa, the church was filled with migrants and residents who had come to attend the mass of 
Padre Paulino, who had come from Recuay. The Ocopampinos were celebrating Saint Bartolome, whose 
idol had come to the village more than a hundred years ago. Padre Paulino started the mass, and was 
talking about the Apocalypse and the precarious lives of human being not only in Ocopampa, but also in 
Recuay, Ancash, Peru, and the entire Globe. He ended the ceremony after 45 minutes with a talk about 
climate change, and the threat it poses towards Ocopampinos - and humanity at large. Ideas of climate 
change obviously enter the rural communities in various and sometimes mysterious ways. The ceremony 
of the Catholic p riest underscores that even though the Pentecostalists and other evangelists do have 
very dramatic interpretations of the melting glaciers, preoccupation about them is not theirs alone. 
Likewise, the visiting migrants are also carriers of information from the coast. Newspapers and television 
from the national broadcast companies often contain recent data and the occasional catastrophic 
scenarios. Local radio stations, which continue to be the most important source of information, also air 
stories of climate change from time to time. In other words, local experiences of climate change merge 
with the national narrative of climate change (whatever that isl). 

The hierarchies of knowledge are evident in the narratives that I have treated here. Knowledge about 
climate change is often being delivered as information, i.e. the villagers are being taught about the state 
of affai rs. This is the process that Strathern describes, in which information about something becomes 
knowledge for someone (2004: 467). Through the narratives, the (quasi-) scientific information is being 
t ransformed into knowledge; it is in the encounter between the information, lived lives, and experience 
that knowledge is being generated. It is upon this knowledge that ideas of the future come into being. 
That is the horizon; an imaginative possib ility (Crapanzano 2004: 45), or a scenario that is being informed 
and constrained by different forms of knowledge and experience. 

Anticipating the Unknown: Instantiations of the future in the present 
Returning to the wheat-field in Poccrac once again, the people's preoccupation with Lake Ouerococha is 
probably beyond the actual consequences of an outburst of that particular lake. Poccrac should be safe. 
But the preoccupation with the future of Poccrac is nonetheless very real; it is, in many ways, a community 
under threat. A heavy exodus of people due to a multiplicity of entangled uncertainties - economic, 
social, and environmental - has decimated the population of Poccrac. Compared to the population of 20 
years ago, about half the number of people now lives in the scattered houses on the au. The rest have 
either died or moved elsewhere. In this paper I have tried to connect their preoccupation with Lake 
Ouerococha to past and present events. There is a social messiness to the argument; faithful to their 
accounts, conceptual leaps have been made. There is no direct linkage between the events of 1970 (or 
1941 for that matter) and the present day events; yet, conceptually they are bei ng connected in various 
ways. In this paper I have discussed divergent forms of interpreting the current events that unfold. In 
different ways they relate to previous events that inform the ways that the future is looked upon. The 
elements that are connected only vary slightly, but the ways that the plot is being constructed along the 
narrative string are highly diverse. These narratives are not person-bound, although some are more prone 
to certain explanations than others. 

The argument in itself is quite simple, and philosophically it can be said to go as way back as Kierkegaard 
who writes in "Oieblikket (1877) that the moment is constructed with reference to both the past and the 
present. Thus, there is a certain (western) linearity to the narrative structures that I have treated. Although 
there is only a deliberate, outspoken "world-ending" (cf. Crapanzano 2004, ch. 7), or eschatology, in the 
Biblical interpretations of the event, there is a general sense of a break-up of the natural order of things in 
the Andes in all the narratives. In other parts of the Andes, people might have been making references to 
Pachacutec; that is, a cosmological notion that refers to the reordering of time and space that initiates 
history anew (cf. Rism 2010: 236). In other words, a cyclical conception of time that is perhaps more 
widespread in the Southern Peruvian Andes and into Bolivia. The "imaginative horizons" that inform the 
different narratives - and vice versa, the narratives that inform the imaginative horizons - can be said to 
have been built upon a certain "social imaginary," (Taylor 2004) of which Pachacutec takes no part. 
Instead, the localized imaginative horizons of Poccrac are being informed by particular events, particularly 
t he 1970 earthquake which, with all its devastating power, plays a crucial role in the collective history. As a 
milestone of recent history, the earthquake is thus a crucial reference point, even for those who did not 
live through the actual violent movements of the earth. But stories of houses collapsing, roads blocked, 
and governments failed continuo usly brings the past into the present, and not only serve as tales of a 
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disaster that once was, but also comments on the present and anticipates the future. The narratives are 
thus different configurations of knowledge about climate change, where elements are foregrounded or 
backgrounded. The narratives clearly show that climate change, even though its effects may be drastic 
and devastating, never comes alone. Even though these ideas of climate change often involve scenarios 
of catastrophe, and even the Apocalypse, people continue to live with the present. 

An important point to take from Hastrup in her considering of anticipation is that the concept challenges 
the common views of adaptation that are often found in policy documents, for example. (Hastrup 2011: 
26). As the narratives come to show, people are not just responding to a changing environment but 
actively engaging with it. In this way, the issue of anticipation underscores the complexities of human
environmental relations. Because people do not just live in or of the environment; they live with it, 
dwelling as Ingold (2000) would have it. The events - past, present and future - contain meaning, that is 
being constructed through plotting; this means that the events are being connected with a certain story 
line that moves beyond the present into an imaginative horizon of the future. Through the particular 
practice of knowledge that is the narrative, the future is being instantiated in the present. In other words, I 
argue that narratives are not only devices for ordering past events, but that they also point to the future. 
The narratives that I have treated here work on different scales of time and space. The anticipation 
implies a theorizing of the world on a specific scale; change the scale and the anticipated outcome 
changes. 

Climate change has a certain scale-changing quality to it; local events can have global causes, and global 
impacts. The glacial lake outburst that sparked the initial scene in this paper can be said to be both 
strictly Andean and part of a global phenomenon. As Mark Carey (2010) writes in his eloquent historical 
analysis on climate change and glacial lake outburst in the Callej6n de Huaylas, it is extremely hard to 
differentiate between the natural climatological oscillations and the anthropogenic climate change and 
assess their role in the 20th century disasters. But what can be said is that the likelihood of future disasters 
is increasing as the glaciers continue to withdraw themselves, leaving behind them the weak moraine 
deposits. Thus, while Poccrac may be out of the danger zone, the people's preoccupation with lake
security in times of climate change is not far-fetched. And that is why, when they talk about the 
earthquake of 1970, they are also talking about the future. In this way, we see how Andean society is 
perforated by climate change, and becomes part of and partakes in the global imaginaries of climate 
change. 
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in smallholder agricultural and livestock production. Beginning in 1953, when Mt. Everest was first 
summited, the frozen upper zone of the Himalayan archipelago was incorporated into social networks of 
production and exchange t hrough rapidly increasing mountain tourism, trekking, and cl imbing activities. 
Because there are no roads above 2,000 meters, local Sherpa populations and livestock are also the 
physical links between the airstrip at Llukla and these new zones of economic production and 
consumption. Tourism has increased rapidly over the past several decades and the communit ies of the 
region have become very dependent on income from this sector. Tou rism-related liveli hood income 
generation has also come to affect other livelihood production activit ies, such as agricultural, because 
crops are often harvested to accommodate the main expedition season, which begins in October and 
continues until the monsoon rains begin in April or May. 

The social institutions t hat link human activities across the diverse b iocl imatic zones of the region are 
comprised of several predominant political, economic, and cul tural networks. These linkages consist of 
patterns of economic prod uction, socia l reproduction , and natu ral resource management. Perhaps the 
most pervasive set of networks are economic exchange relationships that link households across 
elevations and to larger markets through subsistence activities such as agricu lture, livestock, and lab o r. 
This dense web of relationships allows for the provision of human necessities such as food, wate r, shelte r. 
However, the productivit y of these webs is mostly insufficient at higher elevat ions as poverty rates are 
pervasive. Linkages between these economic networks and nat ural resou rce management activities are 
largely focused on short-term resource 
maximization strategies and natural resource Everest -
exploitation, rather than longer-term strategies 
with broader management objectives. However, 
small community-scale collaborative 
management activities rel at ed to activities such 
as irrigation, potable wat er, and p asture 
management have been successfully developed 
in many places. 

Politically, Nepal was long isolated from outside 
influences by a royal monarchy for much of its 
history. However, beg inning in 1959, successive 
waves of instability and political unrest radically 

The vertical archipelago in the Khumbu region of Nepal 

altered this order. Since then, political changes in the country included the return of the monarchy, the 
fa ilure of severa l different democratic administ rations, and then a 12-year civil war that led to the creation 
of several revo lutiona ry or insurgent movements. In 2007, the Communist Party of Nepal transformed the 
national government yet again into a democratic republic. One legacy of t he near-constant state of 
violence and political upheaval in the country over the past 50 years is that political governance structures 
and relationships of legitimacy and trust throughout the country have been either weakened o r 
completely destroyed . Perhaps the most severely affected political networks have been those between 
the capital, Kathmandu, and ethnically diverse populations at higher e levations. The failure of these 
pol itical networks has had sig nificant negative impacts on the country' s economy and infrast ruct ure and, 
while po litical inst ability has lessened over t he past few years, new networks have yet t o be fully refo rmed. 
Like many post-conflict societies, the fai lure of st ate institutio ns of contro l in Nepal has also been 
accompanied by the wea kening of nationa l systems of natural resource management and contro l. 
However, while this has been the case for much of the country, large-scale conservat ion activities in 
Khumbu region have remained intact . This appears to be largely the result of two key fact o rs. First , 
because the regi on is host to severa l of the world 's t allest mountains, it has become a locati on of global 
significance and new transnational po litica l and economic networks have been estab lished with the 
reg ion. These new linkages have also been accompanied by a significant influx of bilateral and 
mult il ateral aid and assi stance p rograms and the lon g-term p resence of p rofessiona l staff from a variety 
of internatio nal agencies, and have significa ntly affected natural resource management acti vities in the 
Khumbu, largely through the creatio n of Sagarmatha National Park in 1976, and its designat ion as a 
Natural World Heritage Site in 1979. 
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Adaptation is nothing new. Both social and ecological communities have long modified their behavior in 
response to shifting climatic and cultural conditions, among other factors. Elements of adaptation that 
have changed markedly in the modern context, however, are the pace and scale of transformations linked 
to both climate change and economic globalization as wel l as the ways in which these processes 
converge to impact the vu lnerability and adaptive capacities of a wide range of social and ecological 
systems (SES) (Liverman 1990, Eakin 2006, Leichenko and O'Brien 2008). Both separately and in 
conjunction with one another, climate change and economic globalization are generating new supply and 
demand-side pressures on natural resources that increasingly link stakeholders at spatial scales from the 
local to the global as a result of functional interdependencies in resource-use systems (Arnell 1999, 
Bebbington and Bury 2009, Brondizio, Ostrom and Young 2009). These interdependencies create both 
opportunities and challenges for the use and management of resources and are forcing institutions to 
respond rapidly to shifting and uncertain conditions and to develop linkages between previously 
unconnected or poorly articulated actors in resource governance sectors (Young et al. 2006, Pahl-Wostl 
2009). 

Given the growing recognition of the scope of global change processes (IPCC 2007a, IPCC 2007b), a 
great deal of recent research critically considers the concepts of vu lnerability and adaptive capacity and, 
in some cases, has looked specifically at how these factors impact resource governance (Adger 2006, 
Brooks, Adger and Kelly 2005, Engle and Lemos 2009, Nelson, Adger and Brown 2007, Smit and Wandel 
2006). Definitions, determinants, and analytical frameworks abound, their diversity generating both 
complementary concepts and abiding problems of comparability (Brooks 2003, Fussel 2007, Polsky, Neff 
and Yarnal 2007, Turner et al. 2003). On one hand, much of this scholarship is increasingly attentive to the 
complexities of cross-scalar linkages and to the hybridity of SES, stressing the need for careful attention 
to social, political economic, technological, and biophysical conditions that interact at multiple leve ls 
(Adger, Brown and Tompkins 2005, Cash et al. 2006, Young et al. 2006). On the other hand, recent 
research points to significant lacunae in the literature, suggesting the need for more thorough economic 
analysis, greater attention to the agency of local people, and empirical examples of how diverse factors 
come together to shape adaptation decision-making and particular modes of governance (Carr 2008, 
Li verman 2008, Tschakert 2007). In any case, the need for innovative means for transferring scholarly 
research results on resource governance to the policy sector and to the general public is both urgent and 
daunting, especially given the current political manipulation of science. 

A particularly important development in the recent research on vu lnerability and adaptation has been 
heightened attention to the ways in wh ich human va lue systems and the power of certain actors to 
impose their preferences on others create social limits to the adaptation process (Nelson et al. 2007, 
Adger et al. 2009, O'Brien 2009). As Adger et al. state, "Values translate into action because they frame 
how societies develop rules and institutions to govern risk, and to manage social change and the 
allocation of scarce resources" (2009: 338). This emphasis on va lues and power suggests a need to 
understand more fully how socio-cultural relations, economic and market forces, technological and 
scientific discourses, and the legal and political structures in which an array of stakeholders manage 
resources all affect how societies adapt to linked processes of global change at multiple scales, creating 
both "winners and losers" in the process (Adger et al. 2005, Forsyth 2003, 0 Brien and Leichenko 2003). 
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One way in which scholars have approached this complex conceptual landscape is t hrough a focus on 
institutions and their linkages across scales. Much of this research explores how values and power are 
expressed and negotiated through institutional mechanisms and their interactions at different levels in 
the resource use system (conceptualized as "social capital" or "actor networks," among other definitions) 
and identifies new hybrid forms of governance that are emerging from these interactions (Agrawal 2008, 
Brondizio et al. 2009, Eakin and Lemos 2009, Lemos and Agrawal 2006). 

While acknowledging the theoretical developments outlined above, it is necessary to emphasize that, 
although careful attention to institutional landscapes and the underlying values that shape resource 
governance is fundamental, the role of biophysical conditions in enabling and constraining human 
appropriation and use of natural resources is also critical. This point is not meant to promote 
environmental determinism but rather to affirm Young et al.'s suggestion that "biophysical systems need 
to be seen as interacting with social and economic systems, while social processes like globalization need 
to be seen as being coupled to the dynamics and constraints imposed by biophysical systems" 
(2006:314). This perspective may strike many readers as simple common sense, yet there remains a 
surprising dearth of detailed analyses focused on the coupled natural-human systems that shape resource 
governance and adaptation to global change in general. Young et al., among many other scholars, 
suggest that addressing this research gap requi res interdisciplinary research approaches capable of 
capturing the mult iple impacts of converging processes of global change on SES. Clearly, much of the 
promise of applied research initiatives, such as the lmja Lake Hazards Workshop and the Global Glacial 
Lake Partnership, lies in their ability to foster such interdisciplinary research approaches and to 
disseminate meaningful findings to policy-makers and the public in general . 
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applied the process while designing a program in the East Caribbean, but the approach should work in 
most places. 

We begin by reviewing relevant national plans to identify needs and priorities. Next, we convene a 
workshop with participants drawn from government, the private sector, and non-governmental 
organizations. We ask participants to identify and discuss the key sectors of their country's economy or 
important development needs. This input is compared to findings from a review of strategy documents 
and differences discussed with participants to understand why priorities may have changed. It could be 
that priorities have changed, or it could be that something has happened to steer the discussion in a 
particular direction. 

Once we had established economic sectors or development priorities to focus on, we asked participants 
to discuss conditions necessary to support those areas. What is necessary for a robust agriculture or 
tourism sector? Responses may range from healthy ecosystems to adequate water supplies, to good 
governance, robust infrastructure, a stable global economy, or limited corruption. 

Next, we discuss stresses or impediments that could compromise the conditions necessary to achieve 
economic outcomes. We asked participants to discuss all stresses, climate and non-climate. Although 
many of the stresses may not be appropriate for a climate adaptation program, it is important to 
understand them for several reasons. First, if non-climate stresses far outweigh climate stresses in 
impeding a key economic area, reducing the climate stressor may do little to improve the overall 
outcome in that area. For example, changes in the monsoon in Nepal may shorten the post-monsoon 
tourist season, but the unrest from the Maoist insurgency of the last decade played a much bigger role in 
reducing tourist visits. Second, though climate funds might not be used to address non-climate stresses, 
other development assistance or host country resources might be. Reducing the impact of all the 
stresses will be important for achieving desired outcomes. 

When USAID is designing a program using funds expressly intended for assisting with adaptation to 
climate change impacts, we ask participants to set aside non-climate stresses for the moment; other 
sources of funding would have to be found for those concerns. We ask that they consider which stresses, 
if alleviated, would offer the greatest improvement in achieving economic or development goals; where 
should we start to get the most "bang for the buck?" 

Next, we solicit ideas for addressing the stresses. Participant input can provide insights on what will work 
in the local context and may offer information on what has or hasn't worked in the past. It will also help 
build a sense of ownership over whatever project follows. That ownership is important for project 
acceptability and for sustainability after the donor withdraws. Where USAID has applied this approach, 
we have gotten a rich array of ideas for implementation. 
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Addressing Climate Stress in Development Programs 

Economic drivers I Social develooment objectives: 

Services (Tourism), Agriculture, Industry 

lnouts or essential conditions: 

Fresh water, energy, natural resources, tourist 
infrastructure (trails, water, energy, lodging) 

Stresses !climate. non-climate!: 

Changes in monsoon, glacier melt, temperature, 
pollution, remot eness 
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and storage in biomass and soil, natural resources, tourism and recreation, freshwater, and business for 
thriving communities. 

The Himalayas provide a wide range of environmental services, although these vary greatly at different 
spatial scales. Provisioning services come from agriculture and forestry systems; natural ecosystems; and 
rivers, which provide water and hydroelectricity. Regulating services relate particularly to climate, air 
quality, water flow, and minimization of natural hazards. Cultural services are associated with tourism, 
recreation, aesthetics, and locations of religious importance (MA, 2005; Rasul et al., 2011). Services of 
increasing importance relate particularly to water regulation, protection against natural hazards, tourism, 
recreation, and forests (EEA, 2010). It is important to recognize that mountain ecosystems are highly 
multi-functional. And, because benefits of services accrue to both mountain and lowland populations, the 
term "environmental services" is used in this presentation rather than "ecosystem services" in order to 
apply the concept to a wide range of application domains, also outside of a particular ecosystem. 

Once, environmental services were taken for granted or, if perceived at all, were viewed as "gifts of 
nature." But by the beginning of the 21st Century, various forces - global and local; social, political and 
economic; climatic and ecological - have raised awareness of the degradation of mountain ecosystems, 
particularly in the Himalayas (Rasul at al., 2011). Although awareness of the role of the Himalayan 
mountain system has been increasing, there is a paucity of information available regarding the extent and 
impacts of landscape change on the provision of environmental services at the localized level. It is 
precisely at the local level that insights can facilitate a greater understanding of the different processes 
that influence the overall dynamics of environmental and landscape change. Given this, there is an urgent 
need to fill this gap to enable the development of more effective approaches for maintaining both 
thriving mountain environments and communities that can benefit from their services. 

So, in the context of MtPAs, the challenge is to increase understanding and awareness that their 
protection and enhancement are relevant to people. For any effective relationship to exist between 
outside beneficiaries of the environmental services, and the mountain land-use systems and communities 
that generate the services, it is necessary to be explicit in defining what those functions are, and how best 
they can be measured and monitored. Therefore, the broad concept of environmental services as it is 
used today needs to be broken down into its constituent components in order to be clear on the cause
effect chains underlying the provision of these services. Appropriate incentives must be properly directed 
towards service providers and such mechanisms need to fit within the governance landscape of MtPAs. 
To meet this challenge, integrative research on environmental and landscape change provides us with a 
unique insight, encompassing as it does the totality of the physical setting and the human and natural 
driving forces which have shaped and changed them. 

The use of repeat photography in this study began as an exercise in evaluating the method for additional 
insights it might provide in assessing the impacts of change on selected environmental services. Critical 
to this insight was the development of a stakeholder dialogue and the gathering of contextual material as 
an essential part of understanding the processes behind the patterns. This is especially important in the 
context of uncertainty concerning the extent of recent landscape dynamics in the Himalayas (Ives, 2004). 
From a collection of photographs taken by geographers, ex-national park wardens, and mountaineers, we 
selected for replication approximately 163 photographs, taken from 1950 - 1998 throughout the region. 
During two field visits, it was possible to relocate selected viewpoints in order to produce a set of 
replicates. This material allows a documentation of landscape changes over the last 55+ years, and serves 
as a basis for a qualitative assessment. In order to further quantify contemporary changes, the author is 
carrying out a comparative interpretation of aerial photographs and satellite imagery from mid-1970s 
(Garrard & Maharjan, in prep.). 

Achieving the two main objectives of this year's fieldwork required: a) an in-depth analysis of perceptions 
of (past) landscape change in relation to selected environmental services, and b) spatially and 
demographically representative interviews to determine areas/elements of change, and to study 
differences in perception among social groups. This approach was carried out in the nine major year
round settlements in SNP. In each village we undertook semi-structured in-depth interviews (including 
many other discussions with local stakeholders) using a diachronic photo-diary in conjunction with ArcGIS 
scanned and georeferenced land cover topographical maps from 2006 and 2008 (ranging in scale from 
1: 1,250 - 1:10,000). As for the selection of the interviewees, the approach was to find contrast relevant to 
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the objectives of the study. In the 46 interviews to date, all but one were recorded, translated, and 
transcribed from Sherpa into English and analysed according to qualitative content analysis. 

The visualizations of the matched pairs of photographs presented as a diachronic photo-diary were of key 
importance. The interviewees were asked to rank perception of change on a 7-point scale from -3 = 
"negative change" to +3 ="positive change" as we systematically went through selected environmental 
services. In addition, interviewees were asked to sketch their local surroundings on high resolution maps, 
highlighting major landmarks and locations of key resources (water, food; fuel wood, timber, fodder, 
medicinal plants). Preliminary results not only provide insight into the perception and degree of change in 
relation to specific environmental services, but also outline the demand for services among demographic 
groups and in different regions of SNP. Such results highlight areas where a clearly articulate concept of 
environmental services can provide important support for helping meet conservation objectives, while 
ensuring the sustainable development of the region. 

In summary: The resea rch approach revealed a variety of complex conditions and change in the region, 
particularly with regard to the aforementioned environmental services. The experience of conducting the 
methodology also offered a chance to discover how Khumbu Sherpas perceive environmental change, 
and to explore their values and the disjuncture that sometimes occurs between perceptions and 
conditions. This is in a reg ion with UNESCO World Heritage status, where local livelihood strategies 
primarily depend on tourism, subsistence farming, animal husbandry, and forest use. The field encounters 
proved to be an invigorating and insightful experience, and provided contextual information on the 
driving forces shaping environmental change. It also confirmed the important role of using an integrative 
approach in examining both the actual and perceived environmental and landscape change within the 
field of land change science. After all, as people interact with and impact the biophysical world, what we 
do has a lot to do with how we perceive the world (Lowenthal, 1996). 
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Climate Change, GLOF Risk and 
Glacial Lake Monitoring 1n Cordillera 
Apolobamba, Bolivia 

Dirk Hoffmann 
Institute Boliviano de la Montana - BMI 

Introduction 
I would like to start with three introductory considerations, in order to put the issue of glacial lake hazards 
in the Apolobamba mountain range in Bolivia into the wider context of the threat that global climate 
change poses to humanity. 

I - Rapid retreat of mountain glaciers is the most visible sign of global warming . 

II - What is happening with glaciers worldwide is probably also happening - silently and largely invisible 
to the majority of the people - to the ecosystems around the world. 

Ill - Given the present rate of climate change, in 20 years' time the world is likely to look very different 
than what we can now imagine. 

Global climate change 
Climate change driven largely by anthropogenic activity is a fact and its consequences are already felt 
very clearly in Bolivian mountain areas. What scientists are debating today is the velocity and the 
magnitude of the impacts of climate change, as well as possible adaptation measures. 

The United Nations Climate Change Convention (UNFCCC) calls for limiting global warming to levels that 
do not interfere dangerously with the global climate system. On this basis, a political consensus has 
emerged that 2°C should be considered as a limit, but no binding agreement has been reached yet. At 
the same time, scientist have alerted that keeping global warming below 2° is virtually impossible, among 
other things because of warming already committed by past emissions ("warming in the pipeline"), and 
that a global temperature increase by 4° C seemed a much more likely scenario. 

This view is strengthened by a look at the Intergovernmental Panel on Climate Change (IPCC)'s emission 
scenarios and the current course of global C02 emissions: 
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Sept. 2, 2011, The Guardian, Suzanne Goldenberg 

Follow my expedition into the new landscapes of the 
Himalayas  
Travelling with the Mountain Institute, I will visit Lake Imja on foot, learning about its 
development, and its potential risks 
 

 
 
Short of a trip to the north pole, there is probably no better place to view – right now, not at some 
distant point in mid-century – how climate change is carving out new landscapes than in the 
Himalayas. 
 
The mountains, which contain more than 100 peaks above 7,000m, are the largest repository of ice 
outside the poles. The very name Himalaya means "abode of snow" in Sanskrit. Unlike the Arctic, 
though, there are hundreds of millions of people who depend on this landscape to remain as it is. 
 
Come spring, the season melt from high-altitude glaciers swell the Ganges and the Brahmaputra, 
the Irrawaddy and the Yangtze, providing water to farmers and cities. 
But the glaciers are slowly disappearing, especially those at lower altitudes, and which fall under the 
influence of the summer monsoons – such as many of those in the Everest region of eastern Nepal. 
 
I'm going to be travelling through that area – mostly on foot – on an expedition led by the Mountain 
Institute, a US-based organisation which works to preserve mountain environments from the Andes 
to the Appalachians and beyond. 
 
The Mountain Institute has assembled a group of international scientists and other experts from the 
US, Latin America, Europe and Asia to take a first-hand look at climate change in the region, and to 
try to come up with remedies for local people. 
 

http://www.guardian.co.uk/environment/mountains
http://www.mountain.org/
http://www.mountain.org/
http://www.guardian.co.uk/travel/asia
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The focus – and the destination of the 18-day journey – is Lake Imja. The lake, billed as the highest 
in the world, did not exist before the early 1960s. But over the years water from the melting Imja 
glacier began pooling behind a natural dam. The lake now measures 2.5km long. 
 
Glacier lakes, which are occurring across Nepal and Bhutan, are one of the biggest dangers of 
climate change in the region. When such lakes burst – and they do – they can cause catastrophic 
floods downstream. 
 
The objective of the Mountain Institute on this trip is to develop safeguards against such floods and, 
possibly, ways local people can benefit from their new lake. There is a large contingent on the trip 
from Peru, where they have been dealing with glacier lakes since the 1940s – sometimes even 
developing them as sources of hydropower. 
 
It's exciting new territory. The Himalayas, because of their sheer vastness, are the least understood 
mountain range on the planet. 
 
That knowledge gap became painfully obvious two years ago during the controversy over the false 
claim in the IPCC report that the Himalayan glaciers would melt into oblivion by 2035. 
 
Glacier experts who work in the Himalayas say they knew instantly the claim in the 2007 report was 
wrong, but it took two years before the IPCC officially admitted the error, damaging the public image 
of climate scientists. 
 
Since then, scientists have been working hard to fill those knowledge gaps – with satellite imagery, 
aerial photographs, or like the Mountain Institute, a long climb up to the peaks. 
 
We will start by flying to Lukla, a town situated at about 9,383ft in the Everest region of eastern 
Nepal. I'm told the descent feels like you are going to smash right into the side of a mountain. 
 
From there it should take two days to reach the town of Namche Bazaar. It's the largest town in the 
region – which is not saying much – it had a population of under 2,000 during the last census 10 
years ago – and a centre of Sherpa and trekking culture. It's at an altitude of 11,286ft 27°49′N 
86°43′E. Then we will start making our way towards Imja Lake, 27.898°N 86.928°E 
 
Our route is a well-known one for those familiar with the Everest region. We won't be moving fast – 
it's important to build rest days into the schedule to acclimatise to the high altitude. And we will be 
stopping en route to Imja, at the village of Tengboche, 27°50′01″N 86°41′59.85″E where there is an 
important Tibetan Buddhist monastery and again at the villages of Dingboche. 27°53′N 86°49′E and 
Chukkung 27°54′18″N 86°52′17″E. 
 
The plan is to spend three nights at Imja, learning about its development, and its potential risks. 
Could a sudden rock fall cause a catastrophic flood, with waters cascading down on the villagers 
below? Or, is there a way the lake can benefit local people? 
 
We will be retracing our footsteps on the way back, except for a diversion to get a closer view of 
Everest and climb up to base camp 28°0′26″N 86°51′34″E) at nearly 18,000ft. 
 
I'll hope you will follow me here or on Twitter, especially those who have been there before me. You 
can also follow the journey on the Mountain Institute's blog. 
 
  

http://en.wikipedia.org/wiki/Imja_Tsho,_Nepal
http://www.guardian.co.uk/environment/2010/jan/20/himalayan-glaciers-melt-claims-false-ipcc
http://maps.google.co.uk/maps?pq=27%C2%B041%3F16%3Fn+086%C2%B043%3F53%3Fe&hl=en&cp=5&gs_id=9&xhr=t&q=lukla&gs_sm=&gs_upl=&bav=on.2,or.r_gc.r_pw.&biw=1920&bih=1008&um=1&ie=UTF-8&sa=N&tab=wl
http://twitter.com/#!/suzyji
http://mountain.org/blog/
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Sept. 7, 2011, The Guardian, Suzanne Goldenberg 
 
Himalayas expedition scales the remote mountains to 
Namche 
Two days into the trip and the great injustice of climate change is clear: countries least 
responsible for the problem will suffer most 
 

 
 
It's just 10kms from Lukla – the airport that was part of Sir Edmund Hillary's thank you to the 
people of Nepal – to the main Sherpa town of Namche Bazaar. 
 
But it's a solid two days' walk, with the last 2 miles a steep uphill climb up the mountains to 
Namche, which is at 3,440m or 11,286ft. 
 
The scenery along the way is gorgeous, obviously: small villages with tidy plots of cabbages 
and beans, and bright busts of dahlias, and dramatic river crossings over bouncing wire bridges. 
 
But the journey with the scientists from the Mountain Institute does drive home one of the great 
injustices of climate change: the countries least responsible for the problem are due to suffer the 
most. 
 
Nepal consistently ranks among the poorest countries in the world. Even here, in the Everest 
region which is reputed to be relatively better off because of tourism revenue, living standards 
are low. Porters for these trekking trips earn about $15 a day. 
 
In Nepal's case, the sheer remoteness of the Himalayas makes it even harder to monitor glacier 
loss, or devise strategies to protect future generations from the worst effects of climate change. 
 

http://www.guardian.co.uk/environment/mountains
http://www.mountain.org/
http://www.guardian.co.uk/environment/climate-change


                
 

6 
 

Lukla is almost completely surrounded by mountains and is only accessible to small aircraft. We 
flew in on a Twin Otter. The airport shuts down when there is cloud cover. 
 
That makes it hard to schedule research trips and to fund them. It's hard to calculate costs for 
donors if you don't know how long you will be waiting around for a plane. 
 
Namche Bazaar does have a helicopter pad, but for the most part the only way in, for scientists 
as for other travellers, is on foot from Lukla. The only way for those scientists to bring in 
necessary equipment is to carry it themselves, or hire human porters, and yak or horse 
caravans. 
 
And these are both just gateway towns, after all. The glaciers and glacier lakes which are 
already showing the imprint of climate change are even more remote. 
 
Consider the experience of Teiji Watanabe, an expert on glacier lakes from Hokkaido University 
who is on the expedition. 
 
Watanabe has done considerable research on Imja Lake – the focus of this expedition. The 
lake, which did not exist half a century ago, is the fastest growing glacier lake in Nepal. 
 
Though the lake seems stable for now, local people and the authorities are worried that it could 
one day burst its banks, engulfing villages and destroying hard-won infrastructure. 
 
On one of his last trips, Watanabe brought in a boat so he could get depth readings from the 
lake. The boat, an inflatable rubber dinghy weighing about 50kg, had to be carried in by porter. 
Watanabe would have liked to bring in an engine as well to power the boat – but was told that 
would be too heavy and expensive to bring all the way up to Imja, which is about 5,000m. 
Watanabe ended up rowing the boat around the lake. 
 
Pravin Raj Maskey who has joined the expedition from Nepal's ministry of irrigation, had better 
luck on one of his last trips to Imja. 
 
He managed to get a boat and an engine all the way up to Imja – only to find out that the engine 
could not run at that altitutde, because there was not enough oxygen. 
 
I'm planning to spend the next day or so around Namche to see what local people think about 
the changing glaciers, and those who come here to study them. From there, it's on to the town 
of Dingboche. 
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Sept. 9, 2011, The Guardian, Suzanne Goldenberg 
 
Suzanne Goldenberg’s expedition in the Himalayas – map 
Follow Suzanne Goldenberg's journey through the Himalayas as she documents the changing 
environment 

 

 
 
View Full Map. 
 
 
 
  

http://www.google.com/fusiontables/DataSource?snapid=S24984943Da
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Sept. 12, 2011, The Guardian, Suzanne Goldenberg 
 
Himalayas in danger of becoming a giant rubbish dump 
Nepal wants to lift itself out of poverty by expanding its tourism industry but there is no strategy 
for waste disposal 
 

 
 
There's nothing like waking up to bright clear skies with spectacular views of the Lhotse and 
Amu Dablam ranges – and a rubbish dump. 
 
This heap of beer cans, mineral water bottles and other material was just a few minutes' walk 
outside the village of Tengboche. It represents about a season's rubbish. 
 
The dump is not on the regular trekking trails which are, aside from the stray Fanta and instant 
noodle wrapper, admirably clean. And most trekkers have no idea of their impact on the remote 
Everest landscape, said Alton Byers, who is leading our expedition as director of the Mountain 
Institute. 
 
But the dump exposes the risks of Nepal's strategy of lifting itself out of poverty by expanding its 
tourism industry. "At this altitude and in this environment, this [rubbish] will be here for 1,000 
years," Byers said. 
 
The government has declared 2011 Nepal tourism year, and has sought to double the number 
of visitors to 1 million. But can remote communities handle those numbers? Only a fraction of 
tourists to Nepal make it to the Everest region – about 31,000 last year. 
 
But those numbers are already taxing local villages. In high season, which runs from mid-
September through December, it can be hard to find a room on some of the trekking routes. 
 

http://www.guardian.co.uk/world/nepal
http://www.nepaltouryear2011.com/
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It's even harder to clean up after the trekkers once they are gone. "Thirty years ago, there was 
no garbage. There was no plastic," said Byers. Now, he said: "we see this in every village all the 
way up to Everest base camp." 
 
Even the village of Namche Bazaar, the biggest in the region, does not have a waste treatment 
system. Sewage from the 45 lodges is dumped directly into a canal, which eventually feeds into 
the Khosi river, according to Orenlla Puschiasis, a researcher from the University of Paris West-
Nanterre, who is working on water quality in the region. 
 
"There is nothing sustainable about it," she said. "To be sustainable they have to think about the 
future and manage the waste and the sewage water." 
 
Trekking companies are supposed to carry their rubbish out with them – but most do not. Lodge 
operators balk at the idea of paying to cart out beer cans by yak. And even if they do carry the 
rubbish down to Kathmandu, what then? There is no developed recycling industry in Nepal – not 
even in Kathmandu. 
 
Maybe it's time for some waste treatment plants right in the Everest region. 
 
 
 
  

http://www.guardian.co.uk/environment/waste
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Sept. 14, 2011, The Guardian, Suzanne Goldenberg 
 
Himalayas expedition finds evidence of ‘disaster in the 
making’ 
The disappearance the juniper bushes, which hold the soil together, will cause problems, 
Mountain Institute scientists say 
 

 
 
After a day of trekking through rhododendron forests, the Mountain Institute expedition has now 
travelled above the tree-line to the village of Dingboche. 
 
The village, which sits at about 4,400m, has a population of about 70 year-round, though it will 
grow considerably when the trekkers starting moving through in the next week or so. 
 
This is one of the last staging posts before the Mountain Institute moves up to Imja Lake, the 
focus of the expedition. 
 
The landscape has changed with each gain of elevation: through thick forests with butterflies 
and wildflowers of every description, slopes covered with rhodedendron, and now the higher 
terrain, which traditionally was covered with juniper. 
 
The hill behind Dingboche is bare though. Much of the juniper has been cut down for firewood. 
Its disappearance is a disaster in the making, the scientists of the Mountain Institute say. 
 
The juniper bushes are one of the few plants that can thrive at these heights, and that can help 
hold the soil together. On the trek up to Dingboche, several of the cliffs are scoured by recent 
landslides. 
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The bushes are extremely slow-growing, it could decades before the slope is covered again. 
 
The demand for fuel didn't used to take such a toll on the local surroundings. But hundreds of 
tourists pass through Dingboche in the trekking season, and the lodges need the fuel to feed 
them. 
 
Until a few years ago, villagers even used to chop down the juniper to send up to Everest base 
camp. The bushes were burned as offerings for a successful ascent. 
 
Thankfully that practice has now stopped, and the Mountain Institute and other organisations 
have been working with local people to find ways to protect the juniper, and the hillsides. 
 
There is no easy fix though. Kerosene is a more expensive cooking fuel. Solar is just too slow. A 
number of homes along our route have huge reflective solar dishes, which can be used to heat 
water for cooking or bathing. "It makes life easier sometimes," said Dilli Kumar Rai, who lives 
just outside the village of Tengoche. But she added, it still takes 45 minutes to make a cup of 
tea. 
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Sept. 16, 2011, The Guardian, Suzanne Goldenberg 
 
Watching a glacier die at Imja Lake 
The Mountain Institute hopes it can assess the threat from Imja to villagers living below – and 
provide some solutions 
 

 
 
It's an odd sensation to watch a glacier die, the snow sliding off the massive black cliffs, 
punctuated with the cracks of big ice blocks falling away. The Mountain Institute has been doing 
just that, the last couple of days, watching the scenes at Imja Lake. 
 
Imja is the fastest-growing glacier lake in Nepal. The sheer fact of its existence is evidence of 
the increasing pace of climate change in the high mountains of the Himalayas. The glaciers are 
melting – although some undoubtedly will remain solid blocks of ice for hundreds more years – 
and they are spattering the high altitudes with glacier lakes like Imja. 
 
The lake, a sludgy grey-green, stands at about 5,100 metres. It's a nine-day trek from the 
nearest airport at Lukla, and several days away from electricity or telephone services. 
 
Even the Nepal government rarely ventures here. So bringing in 32 scientists from 13 countries, 
as the Mountain Institute has done, is a logistical nightmare. 
 
Seventeen tents, 60kg of rice, a generator which turns out to be unreliable, and 6kg of yak 
cheese – it takes a lot to keep a large group going for three days. 
 
There's been ice outside the tents some mornings. But on clear days, there are spectacular 
views of the Lhotse and Nupse mountains across the river bed. 
 

http://www.mountain.org/
http://en.wikipedia.org/wiki/Imja_Tsho,_Nepal
http://www.guardian.co.uk/environment/climate-change
http://www.guardian.co.uk/environment/mountains
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The Mountain Institute is hoping the scientists will be able to assess the hazard from Imja to the 
villagers living below – and come up with some solutions. 
 
It's been difficult to get a clear answer over the years on the likelihood of Imja one day breaking 
its banks, which are made of rock and debris piled over ice. By this point, however, the local 
people who have trekked up to the lake from nearby Dingboche say they are beyond caring 
what science has to say about the melting glaciers. 
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Sept. 19, 2011, The Guardian, Suzanne Goldenberg 
 
The sound of a glacier – Wind Horse by Stephanie Spray 
The anthropology PhD candidate from Harvard describes the sound of a glacier as being 'like 
the belly of the Earth groaning’ 
Wind Horse by Stephanie Spray. 
 
 
 
  

http://www.guardian.co.uk/environment/audio/2011/sep/19/glacier-stephanie-spray
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Sept. 19. 2011, The Guardian, Suzanne Goldenberg 
 
What does a glacier sound like? 
An anthropologist from Harvard, who has made a collection of awe-inspiring sounds, says it is 
like 'the belly of the Earth groaning’ 

 

Stephanie Spray, a PhD candidate in social anthropology from Harvard, has joined the 
Mountain Institute expedition with the hope of producing a sound installation of the people and 
landscapes along the way. 

Spray, who has been visiting Nepal for 12 years, started on the project last year, with the 
original idea of tracking the Dudh Khosi river, up to its source in the glaciers. 

By the time she had climbed into the Himalayas, however, Spray decided that the sounds of 
glaciers were more interesting, and she spent some time recording around the Khumbu glacier, 
near Everest. 

So what does a glacier sound like? Spray said she captured a collection of sounds, from the 
sharp crack of falling ice to the gurgling sounds of trapped water. 

"It sounds like the belly of the Earth groaning," said Spray. "I find it terrifying. That is part of the 
appeal to me. For me it restores a kind of awe to the environment." 

Her earlier recording is called Blue Sky, White River, and you can listen to it below. 
 
 
  

http://harvard.academia.edu/StephanieSpray
http://www.mountain.org/blog/
http://www.guardian.co.uk/environment/glaciers
http://www.sel.fas.harvard.edu/spray/
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Sept. 22, 2011, The Guardian, Suzanne Goldenberg 

Himalayas earthquake brings home urgency of securing 
glacier lakes 
With avalanches and mudslides, the quake was yet another reminder of the dangers of living in 
an unstable region 

 

This week's earthquake in the Himalayas was another reminder of the dangers of living in an 
unstable region, as you might expect. This part of the Himalayas got off relatively lightly – as 
opposed to the epicentre of the quake in the Indian state of Sikkim. 

Even so, it brought avalanches and mudslides, wiped out a strategic wire foot bridge near the 
town of Lukla, and damaged a number of homes. 

For the Mountain Institute expedition, the quake brought home the urgency of securing glacier 
lakes such as Imja. The Mountain Institute is winding up its expedition, and will reconvene in a 
series of workshops in Kathmandu next week. 

It is not immediately clear how – or even if – the earthquake destabilised the natural dams 
holding in Imja or any of the region's other newly formed glacier lakes. But the scientists and 
engineers are hoping the expedition will help develop new methods of dealing with climate 
hazards. 

http://www.guardian.co.uk/world/2011/sep/19/himalayan-earthquake-kills-dozens
http://www.mountain.org/blog/
http://www.guardian.co.uk/environment/2011/sep/16/glacier-imja-lake
http://www.guardian.co.uk/environment/2011/sep/16/glacier-imja-lake
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First: south-south co-operation. A main premise of the expedition is that Nepal can learn from 
the experience of Peru, which has been dealing with the problems of glacier lakes for decades – 
without foreign assistance. 

That's a departure from the normal order where Nepal, one of the poorest countries in the world, 
typically looks to Europe or North America for disaster preparedness or development funding. 
This expedition is almost entirely funded by the US government, with contributions from the US 
Agency for International Development, the State Department, and the National Science 
Foundation. 

But it is heavy on Andean expertise. César Portocarrero, head of the department of glaciology 
and water resources at the National Water Authority of Peru, had decades of experience in 
dealing with glacier lakes, before making the trek to Imja. 

He has overseen engineering works on 35 lakes securing them against future collapse. "I think 
we can be proud that we created our own technology in Peru to work with these kinds of 
problems," he said. Portocarrero now hopes to suggest some of those solutions for Imja and 
other glacier lakes in Nepal. 

The other underlining premise of the Mountain Institute's expedition is involving local people in 
decisions about glacier lakes. 

As I've said earlier, local people are getting fed up with scientific expeditions to Imja. They say 
they want a final decision on whether the lake is safe – or could one day unleash a 
catatastrophic flood. And yes, they would like hydropower from the lake too. 

But making yourself popular here is harder than might appear. Nepali studies suggest that a 
flood from Imja Lake could devastate up to 100km of farmland and infrastructure. So which local 
communities to involve? 

As the Mountain Institute itself notes on its blog of the expedition: 

It is unclear right now who our best partners might be in the Imja Valley. There are village and district level 
committees; in some areas, committees of lodge owners are forming. But there is little or no coordination 
between the various constituents on many issues … 
There is the Sagarmatha (Mt Everest) National Park management. And there is the Nepali national 
government. A project of the scale of managing Imja Lake's flood risk calls for a big partner, not a village of a 
few dozen families and a handful of tourist lodges. However, the national government's influence in the Imja 
area is not evident — there are few schools and no post offices. 

There is another issue the post fails to raise – gender. How to ensure that women and men 
have a say in community decisions. 

On our first meeting with local people in the town of Dingboche, the women left the room, after 
singing a traditional welcome song and serving tea. None of the women participated in the 
discussion about what to do about the lake. 

The delegation from the Mountain Institute did not set much of an example. Of the 32 scientists 
participating in the trek only one – a geologist for the government of Bhutan – is a woman. 
There are two other women on the trip: a PhD candidate in anthropology who is listed as a 

http://www.guardian.co.uk/environment/2011/sep/16/glacier-imja-lake
http://www.mountain.org/blog/2011/09/the-value-of-field-work/
http://www.guardian.co.uk/environment/blog/2011/sep/19/what-does-glacier-sound-like
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member of the social media team, and an intern at the Mountain Institute office in Kathmandu, 
also listed as a member of the social media team. 

But it does suggest that ensuring adequate representation and inclusion are not solely a 
challenge for the developing world.   

I'll be returning to these issues – and others – in the days ahead. 
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Sept. 25, 2011, The Guardian, Suzanne Goldenberg 

Everest’s ice is retreating as climate change grips the 
Himalayas 
Climate change is altering the face of the Himalayas but research seeking to confirm  
this is yet to catch up with the mountain communities sounding the alarm. After an 18-day trek 
with scientists, Suzanne Goldenberg finds the warning signs hard to ignore 

 

The climb to Everest base camp is a journey into a monochrome world, a landscape reduced to 
rock, ice and grey sky. The only spots of colour are the bright, domed tents of the few climbing 
teams willing to attempt the summit in the off-season. 

There are no birds, no trees, just the occasional chunks of glacier splashing into pools of pale 
green meltwater like ice cubes in some giant exotic drink. The stillness suggests nothing has 
changed for decades, but Tshering Tenzing Sherpa, who has been in charge of rubbish 
collection at base camp for the past few years, remains uneasy. "Everything is changing with 
the glaciers. All these crevasses have appeared in the ice. Before, base camp was flat, and it 
was easy to walk," he said. 

Climbers had reported that they barely needed crampons for the climb, there was so much bare 
rock, Tenzing said. That's not how it was in Edmund Hillary's day. Tenzing pointed towards the 
Khumbu ice fall – the start of the climb, and part of a 16km stretch of ice that forms the largest 
glacier in Nepal. "Before, when you looked out, it was totally blue ice, and now it is black rock on 
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top," he said. He's convinced the changes have occurred in months – not years, or even 
decades, but during the brief interval of the summer monsoon. "This year it's totally changed," 
he said. 

This much is known: climate change exists, it is man-made, and it is causing many glaciers to 
melt across the Himalayas. Beyond that, however, much is unclear or downright confusing. 

For that, scientists blame a blunder in a United Nations report that was presented as the final 
word on climate change. The 2007 report – which included the false claim that the Himalayan 
glaciers would disappear by 2035 – probably did more to set back science, and delay 
government action on climate change, than any other event. The scandal, known as Glaciergate 
or Himalayagate, was a gift to climate-change sceptics when it came to light early last year, and 
a deep embarrassment to glaciologists. Now they are desperately trying to recover. 

Mention melting and Himalayas to almost any glacier expert working in the region, and they will 
instantly plead for caution: please do not repeat the mistake of thinking all the ice will be gone in 
the next few decades. "It was just nonsense," said Alton Byers, the scientific director of the 
Mountain Institute. "It's absolutely staggering when you look at some of those high mountains. 
They are frozen solid, at minus 15 or 20 degrees, and they are going to remain that way." 

At lower elevations, it's a different scenario, Byers acknowledged. Low-lying glaciers are 
melting, and far more rapidly in the past 10 or 15 years than in previous decades, scouring out 
new landscapes and creating a whole new realm of natural disasters for countries that are some 
of the poorest on Earth. 

I accompanied the Mountain Institute and 32 scientists and engineers from more than 13 
countries on an expedition looking into some of the new hazards. 

After flying to the Nepali town of Lukla – landing in an airport partly built by Edmund Hillary – the 
18-day trek took us to Everest base camp and to Imja lake to look at a prime potential danger of 
climate change in the mountains: catastrophic, high-altitude floods. Melting ice turns to glacial 
lakes which grow in size until – one day – they risk rupturing their banks, spewing out rocks and 
debris. Such outbursts can kill, and they almost always invariably destroy infrastructure and 
land, burying fields in several metres of rubble. 

That's seen as the biggest potential hazard. There are more than 1,600 glacial lakes in Nepal 
alone, of which about a half dozen are considered very dangerous. But glacier loss could also 
destabilise mountainsides or devastate water supplies. Some of Asia's mightiest rivers – the 
Indus, Ganges, Brahmaputra – depend to some extent on seasonal glacier melt. In Pakistan, 
the Indus river system derives between 60% and 80% of its flow from summer melt, according 
to Amjad Masood of Islamabad's Global Change Impact Studies Centre. In Uzbekistan, half of 
the rivers in the Tashkent area rely on water from glaciers, said Maxim Petrov, head of 
glaciology at the Academy of Sciences. 

The problem is people who live with the mountains are already convinced their landscape is 
changing, and have given up on waiting for scientists to confirm it. Local people say they can 
see evidence of climate change everywhere: trees growing higher up mountain slopes, 
houseflies buzzing at 5,000m, monsoon rains arriving at inconvenient times. 

http://www.guardian.co.uk/science/scienceofclimatechange
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Some see the hand of divine retribution. Kancha Sherpa, the sole surviving member of Hillary's 
expedition, believes the melting glaciers are a punishment for defiling nature. Now 79, he 
spends his time in the main town of Namche Bazaar in a room painted pale pink and lined with 
pictures of past expeditions. "I believe the gods reside in the mountain, and now with all the 
mountains being climbed they have been polluted. I believe God is not happy with all the people 
climbing in the hundreds." 

Birendra Kandel, a conservation officer at the Sagamartha national park, which includes 
Everest, argues that animals are already roaming beyond their typical ranges. A few years ago, 
on a field trip, he spotted a common leopard prowling well into snow leopard heights. He 
assumed it was climate change. "The species are on the move," he said. 

Others are also convinced familiar landscapes are changing before their eyes, and that the 
cause is global warming. Not far from Everest, tucked into the mountains at about 5,050m, near 
the village of Lobuche, there's a three-storey glass pyramid that looks like it belongs on the set 
of an Austin Powers movie. 

It's a high-altitude research station run by an Italian organisation dedicated to research on the 
Himalayas. Earlier this year, crews from the pyramid, as it is usually known, strapped on 
crampons and installed a weather station on the south col of Everest at about 8,000m. There 
are plans to go even higher next spring, placing a weather station on the summit itself. 

The data from the south col, on temperature, air quality and ozone levels, has just started 
coming in. Ka Bista, a Nepali staffer who mans the pyramid when the Italians are back in 
Europe, says the changes are evident right now. "Since the last five or 10 years before and 
now, there are many differences in the glaciers. Before you could see ice," Bista said, pointing 
to the bare black rock visible through the pyramid. "Yearly the snow is melting and going further 
up the mountain, and the temperature is also going up." Winters have also grown milder, he 
said. In 2006, typical February temperatures were minus 23 or 24 celsius. This past February it 
was almost balmy in comparison, Bista said, at minus 17 or 18 degrees. 

The changes are disorienting for local people, Bista said. "Ten years ago a trekking guide could 
tell you the name of every mountain, but now they are all completely black and the guides can't 
recognise their names." 

What became clear on the Mountain Institute expedition, however, was the disconnection 
between such personal experiences and the scientific process. People living in the mountains 
say they can see signs of climate change. Climbers who have scaled Everest say they can see 
evidence of climate change. 

The problem is that it is immeasurably harder to produce conclusive scientific documentation of 
those changes – which glaciers are melting and how fast? — and Himalayagate has made 
scientists especially cautious. 

Put simply, the region is just too big, and too remote. Between them the mountains of the 
Himalayas, the Hindu Kush, Karakorams, Pamirs and Tien Shan store more ice than anywhere 
outside the north and south poles. There are believed to be about 15,000 glaciers across the 
Himalayas – 3,800 or so in Nepal alone, according to the International Centre for Integrated 
Mountain Development, in Kathmandu. 
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But even that number should not be taken as gospel, according to Dorothea Stumm, of Icimod. 
Scientists can't even agree on which mountain ranges should be included in the count. 
"Currently it is safer to talk about several tens of thousands of glaciers instead of a specific 
number," Stumm wrote in an email. 

Then, there is the question of size. "How big does an ice patch need to be to be called a 
glacier?" said Stumm. Smaller ones might not even show up on low-resolution satellite images. 
And how do you count a bigger glacier that has split into two smaller blocks of ice? And it's not 
as if scientists can just pop out for an afternoon and measure some of the large glaciers in the 
Himalayas. The Khumbu glacier, which runs alongside Everest, is a good eight or nine days' 
walk from the nearest airport at Lukla. The glaciers of Bhutan are even further removed, and the 
Siachen glacier is an actual battlefield, with India and Pakistan maintaining troops there at 
6,000m. 

"Himalayan glaciers are much more remote," said Andreas Kaab of the University of Oslo, who 
was not on the expedition. "From Zurich you take the train a few hours, you take a cable car and 
there you are at the glacier and you take your measurements," he said. 

The result, according to Byers, is a big knowledge gap. Scientists have access to satellite 
images of the Himalayas, but compared with other regions, such as the Andes or the Alps, there 
is relatively little on-the-ground research. Satellite imagery only gives a partial picture; it can 
reveal a glacier shrinking in length, but it gives little indication of whether the ice is thinning. In 
addition, record-keeping on glaciers and temperatures got under way relatively late in Nepal. 

"It's pretty much a vacuum, the Himalayas," Byers said. "The Alps and Andes are well studied. I 
think they have a good database on glaciers there. The Himalayas, in terms of these sorts of 
studies – there are fewer than elsewhere In the Himalayas for reasons of logistics, hardship and 
altitude there still hasn't been a whole lot of detailed field work done, on-the-ground field work." 

Nevertheless, some definitive patterns are emerging. In Nepal, south-facing glaciers, especially 
at lower elevations below about 5,000m, are thinning and growing shorter at a rapid rate. Some 
– especially the glaciers that are relatively clear of debris — have already disappeared. 

Those glaciers covered in a sufficiently thick mask of grit and rock have a better chance. If the 
covering is thick enough, say greater than a metre, the layer of rocks and debris acts like an 
insulation blanket, preserving the glacier from more rapid warming. A thin coating seems to 
have the opposite effect, however, absorbing the sun's rays, and speeding the melting process. 

But even the greatest glaciers, such as Khumbu, are in retreat. On the way up to base camp, 
the signs seem evident in the small ponds now forming on the surface. "There are a lot of things 
on the surface of the Khumbu glacier. It is a sign of degradation," said Petrov. "Of course, this 
glacier is not degrading so intensely as smaller glaciers, but if you compare the old glacier 40 or 
50 years ago with the glaciers of today, then it is retreating." 

So where does that leave the Himalayan glaciers? Will there still be glaciers in the big ice 
repository a generation from now? Probably, but don't count on it for much longer than that, 
Byers said. "Your grandkids are going to go up there and see glaciers. I just don't believe in this 
scenario of all that ice being gone in the next 30 years or so." 
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But he added: "If you are looking really long-term, say 100 or 200 years from now, at current 
warming trends I would say that the outlook is not good, not good at all." 

• This article was amended on 27 September 2011 to replace the term "climate-change" deniers 
with "climate-change sceptics" in accordance with the Guardian and Observer Style Guide, 
which states: "Rather than opening itself to the charge of denigrating people for their beliefs, a 
fair newspaper should always try to address what it is that people are sceptical about or deny. 
The term sceptics covers those who argue that climate change is exaggerated, or not caused by 
human activity.‖ 
 
 
 
  

http://www.guardian.co.uk/world/2011/sep/25/www.guardian.co.uk/styleguide
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Oct. 10, 2011, The Guardian, Suzanne Goldenberg 
 

Glacier Lakes: Growing danger zones in the Himalayas 
Fears rise of huge outburst flooding in the Himalayas as glaciers melt due to climate change 

 
Link to video. 
It's strangely calming to watch the Imja glacier lake grow, as chunks of ice part from black cliffs 
and fall into the grey-green lake below. 

But the lake is a high-altitude disaster in the making – one of dozens of new danger zones 
emerging across the Himalayas because of glacier melt caused by climate change. 

If the lake, situated at 5,100m in Nepal's Everest region, breaks through its walls of glacial 
debris, known as moraine, it could release a deluge of water, mud and rock up to 60 miles 
away. This would swamp homes and fields with a layer of rubble up to 15m thick, leading to the 
loss of the land for a generation. But the question is when, rather than if. 

Mountain regions from the Andes to the Himalayas are warming faster than the global average 
under climate change. Ice turns to water; glaciers are slowly reduced to lakes. 

When Sir Edmund Hillary made his successful expedition to the top of Everest in 1953, Imja did 
not exist. But it is now the fastest-growing of some 1,600 glacier lakes in Nepal, stretching down 
from the glacier for 1.5 miles and spawning three small ponds. 

At its centre, the lake is about 600m wide, and according to government studies, up to 96.5m 
deep in some places. It is growing by 47m a year, nearly three times as fast as other glacier 
lake in Nepal. 

"The expansion of Imja lake is not a casual one," said Pravin Raj Maskey, a hydrologist with 
Nepal's ministry of irrigation. 

The extent of recent changes to Imja has taken glacier experts by surprise, including Teiji 
Watanabe, a geographer at Hokkaido University in Japan, who has carried out field research at 
the lake since the 1990s. 

Watanabe returned to Imja in September, making the nine-day trek with 30 other scientists and 
engineers on a US-funded expedition led by the Mountain Institute. He said he did not expect 
such rapid changes to the moraine which is holding back the lake. 

"We need action, and hopefully within five years," Watanabe said. "I feel our time is shorter than 
what I thought before. Ten years might be too late." 

Unlike ordinary flash floods, a glacier lake outburst is a continuing catastrophe. 

http://www.guardian.co.uk/environment/video/2011/oct/11/lake-imja-climate-change
http://www.guardian.co.uk/environment/climate-change
http://www.guardian.co.uk/world/nepal
http://www.guardian.co.uk/environment/glaciers
http://www.guardian.co.uk/environment/2011/sep/16/glacier-imja-lake
http://www.mountain.org/
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"It's not just the one-time devastating effect," said Sharad Joshi, a glaciologist at Kathmandu's 
Tribhuvan University, who has worked on Imja. "Each year for the coming years it triggers 
landslides and reminds villagers that there could be a devastating impact that year, or every 
year. Some of the Tibetan lakes that have had outburst floods have flooded more than three 
times." 

But mobilising engineering equipment and expertise to a lake 5,100m up and several days' hard 
walking away from the nearest transport hub is challenging in Nepal, one of the poorest 
countries in the world. People living in the small village of Dingboche below the lake say 
scientists and government officials have been talking about the dangers of Imja for years. 

Some years ago one of the visiting experts was so convincing about the dangers of an imminent 
flood that the villagers packed up all their animals and valuables and moved to the next valley. 
They came back after a week when the disaster did not materialise, but say it's hard to dismiss 
the idea that there could be a flood one day. 

"When I was 21 I went to the lake and it was black and really small," said Angnima Sherpa, who 
heads a local conservation group in Dingboche. "Two years ago I went there and it was really 
big. I couldn't believe it could get so big. It was really scary." 

But scientists and engineers still cannot agree on whether to rate Imja as the most dangerous 
glacier lake in the Himalayas, or a more distant threat. 

Mobilising international assistance for large-scale engineering projects during a global recession 
is also difficult. The Mountain Institute's initiative was to call in experts from the Andes, where 
Peruvians have developed systems for containing glacier floods since a disaster in the 1940s 
killed nearly 10,000 people. 

Cesar Portocarrero, who heads the department of glaciology at Peru's national water agency, 
has overseen engineering works to drain more than 30 glacier lakes, building tunnels or 
channels to drain the water and reduce the risk of flooding. 

But he conceded it would be an enormous challenge to apply these methods at Imja. 

"It's not easy to say 'we are going to siphon the water out of the lake'," Portocarrero said. 
"Where do you find the people who can work at high altitudes? How do you move in the 
equipment? What do you do in bad weather? You have to have exhaustive planning." There are 
also other contenders for immediate action, with some 20,000 glacier lakes across the 
Himalayas, although many are concentrated in the Everest region. Bhutan alone has nearly 
2,700. 

Three of those, known as the Lunana complex, are practically touching, increasing the 
possibility of cascading floods far more devastating than any rupture at Imja. 

"If the barrier fails between them we are going to have a massive glacier lake outburst flood," 
said Sonam Lhamo, a geologist for the Bhutanese government. 

The United Nations Development Programme and other agencies have supported a project to 
drain the lakes but those funds are running out. 

http://www.guardian.co.uk/environment/flooding
http://books.icimod.org/index.php/downloads/publication/750
http://books.icimod.org/index.php/downloads/publication/750
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John Reynolds, a British engineer and expert on glacier lakes who has worked in Nepal, argues 
that the international community has focused on Imja because of its proximity to Everest and 
trekking routes popular with western tourists. He says there are other, more hazardous lakes 
elsewhere. 

The Nepali government ranks Imja among the six most dangerous glacier lakes in the country 
largely because it is growing so quickly. More than 12 other such lakes are also seen as high 
risk. 

But Reynolds argued: "Just because a lake is getting bigger doesn't necessarily mean that it is 
getting more hazardous. As the climate is changing, generally speaking more glacial lake 
systems are forming. 

"The question is how to decide which ones are hazardous now and which ones have the 
propensity to become hazardous in the future." 

Imja, though fast-growing, is held in by a relatively wide moraine, which makes it secure in 
comparison to some others. 

Most glacial lake floods begin as high-altitude tsunamis. A large block of ice falling from a 
glacier at great height sets off a series of giant waves that wash over the moraine. 

That's not such a risk for Imja. The glaciers feeding the lake are gradual in slope, which reduces 
the risk of a large chunk of ice falling from a great height and setting off large waves. 

Watanabe concedes the geography of the lake could keep disaster at bay, at least in the next 
year or two. But, he says, there are signs that an outlet channel at the bottom of the lake may 
be widening dangerously. 

Reynolds said Nepal and the international community need to think of a Himalaya-wide action 
plan. 

"As the climate is changing more glacial lake systems are forming," he said. "The question is 
how to decide which are hazardous now and which are going to become hazardous in the 
future.‖ 
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Oct, 12, 2011, The Guardian, Suzanne Goldenberg 
 
Calls for long-term Everest waste management plan – 
starting with toilets 
Nepalese government urged to install portable toilets at Everest base camp, and devise strategy 
to keep region clean 

 

A Nepali environmental group is petitioning the government in Kathmandu to put portable toilets 
on the top of the world – Everest base camp – as part of a new management plan for the high-
altitude region. 

The environmental group, Eco Himal, argues public toilets would make it easier to maintain a 
clean environment at base camp, which sees dozens of climbing expeditions a year. 

It is also proposing public toilets at other popular peaks in the Everest region such as Pumori, 
Ama Dablam, and Island Peak, said Eco Himal's director, Phinjo Sherpa. 

Everest base camp, a rocky plateau at 5,300m that is the starting point for climbing expeditions, 
has for years been the focus of clean-up operations after a series of stinging reports in the 
1990s about rubbish and filth in what had once been pristine environments. 

This year, Eco Himal led a push to recover 8,000kg of rubbish from base camp as well as Camp 
1 and 2 – including the wreckage from an Italian helicopter crash. 

But Sherpa argued that such sporadic clean-up efforts – though well-meaning – do not go far 
enough. 
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His organisation is pressing the government to develop a broader management plan that would 
set aside adequate funds to conserve the Everest region. 

"Everybody talks about waste in the mountains but nobody talks about proper solutions," 
Sherpa said. "Cleaning up Everest every once in a while does not help. The main thing is 
management, waste management 

Link to video. 

Expeditions have already made great strides to reduce their impact on Everest, carting away 
rubbish and swapping solar panels for conventional generators. 

But Sherpa argued that portable toilets would make it easier for the organisations overseeing 
clean-up at base camp to deal with the problem of human waste. 

"During the season time, there are thousands of climbers and most of the expeditions have toilet 
tents with barrels up there. But porters and others who need them normally just go back and 
forth," he said. 

"Having one or two toilets in the base camp could solve this problem." 

However, the proposal has critics even within the coalition trying to develop the sustainable 
management plan for Everest. 

Wangchhu Sherpa, president of the Everest Summiteers Association, which is also trying to 
press the Nepal government to do more for the region, said his group did not support the 
proposal. 
 
 
 
  

http://www.guardian.co.uk/environment/waste
http://www.guardian.co.uk/environment/mountains
http://www.guardian.co.uk/environment/video/2011/oct/11/lake-imja-climate-change
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Oct. 24, 2011, The Guardian, Suzanne Goldenberg 
 
The mission to clean up Mount Everest 
Environmentalists in Nepal are pressing the government to keep the Himalayas free from litter 

 

The people who set out to climb Everest spend months dreaming about reaching the summit. 
They pay $65,000 (£41,000) in fees to the Nepali government; they train, trek for days, endure 
extreme discomfort, even danger. So it should be a simple thing to get them to pick up after 
themselves. 

Apparently not. Nearly 60 years after Edmund Hillary conquered Everest, and 30 years after 
climbing turned commercial, the region is still struggling to deal with mass tourism. 

By the standards of the 70s, when the main climbing routes were littered with discarded tents 
and food packets, Everest is a lot cleaner, with just a smattering of plastic bottles and sweet 
wrappers on the rocky plateau that is base camp. But a Nepali environmental coalition is 
pressing the government in Kathmandu to adopt a new management plan to safeguard the 
Himalayas in the age of mass tourism – and to make amends for the environmental sins of the 
past. 

"Everybody talks about waste in the mountains but nobody talks about proper solutions," says 
Phinjo Sherpa, director of Eco Himal. "Cleaning up Everest every once in a while does not help. 
The main thing is management, waste management." The group has lodged a plan with the 
government that calls for tougher penalties against litterbugs at Everest and the surrounding 
areas. They are also pushing for the installation of portable toilets at base camp and investment 
in waste treatment facilities – which currently do not exist in the region – with proposals for five 
incinerators and sewage treatment plants. 

http://www.guardian.co.uk/environment/waste
http://www.guardian.co.uk/environment/mountains
http://www.guardian.co.uk/environment/2011/oct/12/everest-waste-toilets
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It's difficult to tread lightly in the high-altitude environment, especially in areas this remote. The 
first expeditions to Everest were monumental in scale. The 1953 attempt, which brought 
success to Hillary, set off from Kathmandu with 1,200 porters for their equipment, according to 
Kancha Sherpa, the last surviving member of the team that made it to base camp. 

The 1953 expedition required 25 wooden crates just to carry the coins they would spend along 
the way. A single oxygen bottle weighed 15kg. As for dealing with the detritus of such a huge 
human endeavour, Kancha looks blank. "You have to remember that was a long time ago. 
Things were very different then," he says. Even Hillary admitted to leaving equipment behind, 
and more than 2,500 people have made it to the summit since his day. The heavy traffic left its 
mark. "People were careless. They would take a rubbish bag but they would still leave stuff 
behind," said Tshering Tenzing Sherpa, an official of the Sagarmatha Pollution Control 
Committee, the NGO charged with overseeing the Everest cleanup. 

Modern expeditions are much more conscious of their footprint. Groups must pay a $4,000 
(£2,500) deposit on their equipment – in the hope that they will carry down everything they 
brought. Repeat visitors to Everest see a difference. "It's visibly and spectacularly better," says 
Jan Morava, an electrical engineer from the Toronto area who was attempting the summit with 
his brother and a climber from the UAE. "There were piles of rubbish in base camp before." 

But conservation groups say the deposit is small compared with the other expenses associated 
with an ascent on Everest. They also argue the Sagarmatha Pollution Control Committee lacks 
the resources to keep up with all the groups climbing Everest and to make sure that do indeed 
carry all their equipment back down to Kathmandu. 

The committee says it brought back 25 tonnes of rubbish from Everest last spring – including 
12,000kg of paper and plastic and 11,250kg of human waste. But conservationists argue that 
waste disposal is haphazard. There are rubbish dumps with heaps of tuna cans and plastic 
bottles only a few minutes' walk away from villages on the trekking trail. 

On a trek near the village of Lobuche last May, Alton Byers of the Mountain Institute came 
across a 10 sq metre open pit of human waste, hauled down from Everest, close to a seasonal 
stream. The pit had been covered over by the time of a subsequent visit in May. 

And, says Tshering, there is plenty more detritus of the past still out there – rubbish discarded 
by climbers years and even decades ago, preserved in ice and snow. "Just above the ice falls at 
crampon point you can see cans from 10, 20, 30 years ago or even older," Tshering says. 
"There's a lot of old rubbish out there." 

Other high peaks less famous than Everest are even dirtier, notes Tshering. And with climate 
change, snow and ice on mountaintops is melting, exposing even more rubbish. "We are in 
a garbage race," he says. 

 

 

http://www.guardian.co.uk/environment/blog/2011/sep/12/himalayas-waste
http://www.guardian.co.uk/environment/blog/2011/sep/12/himalayas-waste
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Sept. 14, 2011, National Geographic, Andrew Howley 

Expedition to a New Glacial Lake 
 
Link to Video/Story. 
  
The following is edited from several recent posts from the Imja Lake Expedition team at The Mountain 
Institute. Follow the full series at http://www.mountain.org/blog/. 
 
Glaciers Are Melting, and We’re Taking Action! 
The mountain world is changing faster than any of us could have imagined: these changes 
threaten all of us who live downstream. Glaciers are melting, rainfall patterns are changing, and 
the world’s most important fresh water supplies are endangered. 
 
The Mountain Institute is currently leading a month-long series of workshops and an expedition 
to Imja Lake, a newly-formed, potentially dangerous, glacial lake near Mount Everest.They ’re 
going to the field and talking to local people in order to research and educate. 
 
The team is made up of over 30 engineers, photographers, journalists, and world-class 
scientists from Tajikistan, Uzbekistan, Kyrgyzstan, Pakistan, Nepal, China, Bhutan, Peru, 
Bolivia, Japan, the US and Europe to the field to exchange knowledge with local people about 
monitoring and controlling glacial lakes. We’ll evaluate the danger of Imja, and determine how to 
control it so it can supply fresh water safely and reliably to downstream communities for 
drinking, irrigation, and the generation of electricity. 
 

The Local Point of View 
Ang Rita is a long-time conservationist and activist for the Sherpa people 
and culture; he has been The Mountain Institute’s Senior Program 
Manager in Nepal for years. As a native to the region, he has a unique 
view into what makes this expedition stand out: 
 
―In the past, scientists met with Sherpa villagers interested in the future of 
the Imja valley. But the scientists only discussed the threats, not the 
solutions.  My people were unhappy.  So, The Mountain Institute 
promised an expedition with solutions. And now, every morning, people 
call me to ask when the expedition will reach their village – they are very 
excited for us to talk to them about solutions to the threats from glacial 
lakes, and how the water from the lakes can be used to help local 
communities with irrigation, electricity and other practical purposes.‖ 
  
International Inspiration and Collaboration 

 

http://newswatch.nationalgeographic.com/2011/09/14/expedition-to-a-new-glacial-lake/
http://www.mountain.org/blog/
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One might think that the Peruvian scientists, familiar with the high 
Andes, would feel right at home in the Himalaya. There is however one 
major distinction that is noted repeatedly: ―Peru is very different from 
the Himalayas because here the scale is just huge.‖ 
 
In Peru, roads make most of the dangerous lakes accessible within one 
or two days; but Imja lake is at least a week’s trek from Lukla, the 
nearest large village. 
 
Jorge Recharte, the director of the Andean Programs at TMI 
commented on the benefits of having such a diversity of backgrounds 
and perspectives on the expedition: 
 
“There was a conversation last night between Ang Rita, a Nepali, and 
Cesar, a Peruvian, discussing what’s possible… and what’s not 
possible – it is just fantastic, the sparks of ideas that happen when you 
bring [together] different backgrounds, different nationalities. [...] There is a common goal to 
understand glacial lakes, to share our respective experiences… the process of working through 
that, and then collaborating. If we continue as we have so far these two days, the result will be 
very powerful.” 

 
The Technical Challenges 
 
Since the team is in such a remote location, all 
communications are going out via a satellite phone. 
Physically it looks like an indestructible cellphone 
with an 80′s-style antenna. It’s not very fast, but up 
here it’s the only option. 
 
To facilitate writing posts, they’ve hauled a pair of 
netbooks up with plenty of spare batteries. With any 
luck the power will hold out through the remotest 
stretch of the expedition. 
  

 
LATEST UPDATE: Arrival 
at Imja Lake! 
9/12/11 — This morning we 
woke to a dusting of fresh 
powder, inspiring thoughts of 
the song ―Snow, snow, snow‖ 
from the movie-musical White 
Christmas.  With Bing 
Cosby’s melodies in head the 
team gathered for breakfast, 
only to find our departure to 
Imja Lake was delayed… 
 
Luckily, the slushy rain let up 
around 10am and our 
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expedition was able to depart after lunch.  A few hours later, we found ourselves in a neon 
yellow tent village at Imja Lake Base Camp.  We have arrived!  For the next three days, we will 
explore the lake, exchange with locals, and brainstorm future research and action items.  
And with walls of mountains surrounding us and the lake in our backyard, inspiration will surely 
flow. 
 

Follow the full blog series of the Imja Lake Expedition at http://www.mountain.org/blog/. 

 

  

http://www.mountain.org/blog/
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Sept. 30, 2011, National Geographic, Andrew Howley 
 

Your Questions Answered From the Mountain Top 
Recently, National Geographic Facebook fans posted their questions for members of The 
Mountain Institute’s international expedition to a potentially dangerous new glacial lake in the 
Himalayas. 

The team responded via satellite phone with audio answers and photos. Listen below, or scroll 
to the bottom to read the transcripts. 

AUDIO TRANSCRIPTS 

Question from Moira Brigitte Rauch: Is there any correlation with the data they 
are collecting and other parts of the World? 

Answer from Jorge Recharte: Thank you for your question Moira. I’m 
Jorge Recharte from Peru. I work with the Mountain Institute in Cordillera 
Blanca, which is a very large glacier region in central Peru. And yes, the 
issues that we have seen here at Imja Lake in the Himalayas are very 
similar to what is being observed in the Andes of Peru. 

Glaciers are receding very fast and behaving in similar ways. Now glacier 
lakes are forming in very much the same fashion—both in Peru and in the 
Himalayas. The challenges that people are facing are also very much the 
same in terms of understanding the challenges they’re facing and how to 
get organized to 
respond to these 

problems. 

In fact, one of the purposes of the 
expedition is to find out how we can 
learn from one region to the other 
because these issues are so similar. 
We’re trying to share learning both in 
terms of biophysical aspects of glaciers 
receding and lakes forming and also in 
terms of social organization to respond 
to these challenges. 
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Question from Jennifer Lynn: What is your greatest hope or 
fear in this adventure? 

Answer from Alton Byers: Hi Jennifer, this is Alton Byers speaking. 
I’m the Director of Science and Education at the Mountain Institute and 
also leader of this expedition. 

My greatest hope for this expedition is that it leads to even greater 
collaboration and research between scientists from different countries 
from all over the world—countries that are experiencing the new 
hazard of glacial lakes and glacial lake outburst floods. 

My greatest fear is that of the weather, and also altitude. At any time, this whole expedition 
could be scrapped if it rains too much and the planes can’t fly or we can’t walk —and number 
two—if somebody gets sick with altitude. 

Fortunately, this expedition has been absolutely blessed. We’ve had nothing but good weather 
the whole time, and because we know how to deal with altitude, if somebody comes down with 
the symptoms we send them down to a lower altitude where they recover for a day or two and 
the rejoin us. Thanks very much for your question. 

 

Question from Noor Al-Iman: Are the lakes of any benefit? (fishing, tourist 
attraction, etc) 

Answer from Dale McKiney: My name is Daene McKinney. I’m a civil engineer working on 
glacial lake problems. Thank you for your question, Noor. 

These lakes don’t have much benefit in terms of fisheries because of the high sediment content 
of the water. Tourism is mostly of interest because of the mountains in these areas, but the 
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lakes do offer some benefit. The most benefit probably comes from potential hydro-power 
generation and also downstream uses for irrigation—or perhaps domestic municipal water 
supply. 

 
 
Link to Story with Audio. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

http://newswatch.nationalgeographic.com/2011/09/30/your-questions-answered-from-the-mountain-top/
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Oct. 24, 2011, ClimateWire, Lisa Friedman 
 

In the land where 'the mountains used to be white,' science 
works slowly  
Namdu Sherpa picked potatoes as a girl in Namche Bazaar, the only economy in her village 
before Mount Everest-bound adventurers made a habit of trekking through with their Gore-Tex 
jackets and titanium walking poles. Almost overnight, the 75-year-old great-grandmother said, 
her small trading post in Nepal's Khumbu Valley transformed into a bustling tourist hub of 
lodges and cyber cafes. 

Nodding toward her gleaming Samsung refrigerator and 
microwave, Namdu Sherpa said life has changed 
dramatically from the days of tending crops and cooking 
over firewood. Through the years, though, one thing 
remained constant: the majestic snow-capped 
Himalayan mountains. Until recently, that is. 

"The mountains used to be white. Now, the mountains 
don't seem so white. It's all rocks," she said, looking out 
her kitchen window at the cloud-covered peaks. "We 
don't know exactly what's happening." 

Neither, it seems, do scientists. There is widespread 
acknowledgement that the snow cover in the Himalayan 
mountain range is declining, and that many glaciers are 
retreating at a rapid rate. But everything else -- from 
where melt is occurring to how fast, how much melt 
contributes to downstream water use, and even to what 
extent greenhouse gas emissions play a role compared 
to soot -- is being answered at a glacial pace. 

The difficulty in obtaining solid data on the mountain 
range is rooted in both the area's remoteness and 
regional political rancor. Compounding the uncertainty is 
doubt about the credibility of the Intergovernmental 
Panel on Climate Change, which had stated in 2007, 
wrongly, that Himalayan glaciers could melt by 2035. Scientists say the doomsday scenario 
error did lasting damage to popular understanding of the Himalayas. It also underscored how 
tenuous their grasp on the region really is. 

"The knowledge gap is large," said Richard Armstrong, a glaciologist and senior research 
scientist at the National Snow and Ice Data Center in Boulder, Colo. Armstrong and dozens of 
other scientists met in Washington, D.C., this month with the National Academy of Sciences to 
begin to tease out the answers to some of the most vexing questions. 
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Scientists note that the Himalayan glaciers are sensitive to summer warming because both 
accumulation and ablation, or melting, primarily occur during the summer monsoon season. 
That means small increases in summer temperatures accelerate the melt while at the same time 
causing precipitation to fall as rain, which flows away, rather than snow. 

Romance, exaggeration overlie a multitude of risks 

"Glaciers are a dynamic system, sort of a conveyor belt of ice from a higher elevation to a lower 
elevation," each part with its own individual behavior, he said. If everything is going well for a 
glacier, the mass it loses by seasonal melts at lower elevations is replaced by snowfall at higher 
elevations -- which then is packed down into ice and and carries its mass downhill over 
decades. 

Particularly in the eastern Himalayas, 
glaciers in lower elevations "are definitely 
seeing a warming," Armstrong said, while 
those above 18,000 feet appear far more 
resilient. Meanwhile, contrasting patterns of 
growth are evident in the western 
Himalayas among some 230 glaciers. 

Armstrong rattled off a handful of hyperbolic 
statements that have made their way into 
the mass media -- like that glaciers are 
melting faster in the Himalayas than 
anywhere else in the world, or that glacier 
melt will lead to catastrophic floods 
throughout Asia. There is little or no 
scientific evidence for some of these 
claims, he argues. 

While Armstrong chalks up exaggerations 
to the mysterious romanticisms that people 
apply to glaciers, he worries that those 
claims ultimately do a disservice to 

grasping the damage that the retreat of lower-elevation glaciers in the eastern Himalayan region 
will have on the wider region's water resources. 

"If a glacier can melt fast enough to cause a flood in Bangladesh, we're in bigger trouble than 
we thought," he said. Like other outsized claims, he said, "it's an example where there's not a lot 
of good data available, so if there's some emotional trigger ... people can say whatever hits 
them emotionally, and you can't prove them wrong." 

But understanding the area of what is called the Hindu Kush-Himalayan region is crucial. The 
remote mountain region encompasses about 15,000 glaciers -- sometimes referred to as the 
planet's third pole because it is the largest concentration outside of the Arctic and Antarctic -- 
and sweeps through Pakistan, India, China, Nepal and Bhutan. The melted snow becomes the 
mother of headwaters for Asia's seven largest rivers, which in turn sustain some 1.5 billion 
people. 
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While new research is showing that not all glacier-fed rivers are as dependent on melt as 
others, the Indus River is heavily fed by the Himalayan snow and ice melt (see related story). In 
Pakistan, the Indus and its tributaries keep more than 80 percent of the country's agricultural 
land fertile. One U.S. Agency for International Development (USAID) report predicts Pakistan 
could face a "terrifying" 30 to 40 percent drop in Indus River Basin flows over the coming 
century. 

Glimmers of grief for huge populations 

Some scientists predict the Ganges River could drop off by two-thirds, affecting the more than 
400 million people who depend on it. The Brahmaputra River flows through China and India into 
the Bay of Bengal in Bangladesh. If that river dries up, so will water availability for the millions of 
people along the Brahmaputra in Assam and Bangladesh. 

In the short term, the melting glaciers mean increased risk of mudslides, erosion and flooding. 
Countries like Bhutan and Nepal are particularly at risk of glacier lake outburst floods, or 
GLOFs, that threaten to destroy entire villages. 

"All over the world, the cryosphere is being affected, but in this region especially you see the 
huge populations that are being sustained by agriculture," said Syed Iqbal Hasnain, a 
distinguished visiting fellow at the Stimson Center and chairman of the Glacier and Climate 
Change Commission established by the state government of Sikkim in India. 

"The global community has to come forward and do something," he said. "It's critical, because 
of the huge populations in this entire region which are directly dependent on this water." 

The physical act of studying Himalayan glacier melt is no easy task. Basic field measurements 
present a formidable challenge, since even the most rugged of researchers, able to hike for 
weeks through pine forests and Sherpa villages at high altitudes, can access only lower-
elevation glaciers. 

Recently, a group of scientists led by the Mountain Institute and funded by USAID trekked for 18 
days through Nepal's Khumbu Valley merely to observe the severely threatened Imja Lake. Just 
arriving at the growing glacier lake took eight days of uphill hiking, with time built in to adjust to 
the 5,000-meter climb. 

Dirk Hoffmann, a geographer with the Bolivian Mountain Institute who was on the trek, said 
getting to Imja -- still one of Nepal's most accessible and most studied glacier lakes -- put the 
difficulties of research in Bolivia's Apolobamba Mountain Range into perspective. 

"The Apolobamba is little-explored, and the least accessible mountain range in the Andes. But 
that is relative, as I learned here in the Himalayas," Hoffmann said. 

And the dangers have not been limited to exhaustion and altitude sickness. 

How wars and politics work against research 

Nepal, while currently peaceful, is recovering from a decadelong civil war. Teiji Watanabe, a 
professor of environmental science at Hokkaido University in Japan who has studied Imja Lake 
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for more than three decades, recalled how the perils of research became almost too great in the 
1990s. Working in a lodge caught between the Nepalese police forces headquarters and Maoist 
insurgents, Watanabe said he still remembers shouting "Japanese! Scientist!" every time he 
raced to the outhouse. 

Meanwhile, the Siachen Glacier in Kashmir -- sometimes called the highest battleground on 
Earth at 20,000 feet -- feeds Pakistan's Indus River, but is "impossible to study," said Saleem 
Ali, a professor of environmental studies at the University of Vermont. India and Pakistan 
maintain a large military presence in the region, and only a select group of Indian scientists has 
ever been able to conduct field research on the glacier. 

Perhaps not surprisingly, cooperation in a region so rife with conflict is far from easy. Daan 
Boom, a knowledge management specialist with the International Centre for Integrated 
Mountain Development (ICIMOD) in Kathmandu, calls the lack of regional cooperation one of 
the greatest challenges in addressing the impacts of hydrological changes in the Himalayas. 

"There's not enough data to predict what's going on in the mountains, and obtaining data is 
difficult," he said. "Regional cooperation is not optimal for data sharing." 

That's slowly starting to change, and activists are eyeing a major ministerial-level conference 
next month in Bhutan as a place where the region could finally start to make strides in working 
together to promote Himalayan health. The Climate Summit for a Living Himalayas, as it is 
being called, is for the first time bringing together regional governments to try to develop a 10-
year blueprint for climate change adaptation in the region. Madhav Karki, deputy director-
general of ICIMOD, called the Bhutan summit "a truly unique approach," and said he hoped 
such a road map could be replicated elsewhere. 

Yet even here the divisions are visible. Bhutan, Nepal, India and Bangladesh are co-hosting the 
event, and so far, there is little evidence of Pakistan or China's involvement. Organizers officially 
say the omission is simply geographic -- the eastern Himalayas require urgent action -- but 
activists quietly acknowledge that regional politics play a part, as well. 

In the meantime, all people in countries like Nepal can do is watch as the stunning scenery 
outside their homes is perhaps forever altered. 

"We used to have snow -- lots of snow. Now we see less snow, and even when it does snow, 
because the land is warmer, it melts. The glaciers are also melting. That we know," said Ang 
Phurba Sherpa, 69, the former head of Namche Bazaar's governing board. But, he said, despite 
the several workshops on global warming that local activists have sponsored, local people are 
not sure what they can do to stop the changes they see around them. 

"We know that change is in the mountain," Ang Phurba Sherpa said. "The glacier is so much 
changed. We have town meetings about global warming, but the only thing they can do is 
advise the people and make them aware." 
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Oct. 24, 2011, ClimateWire, Lisa Friedman 
 

New research sheds doubt on doomsday water shortage 
predictions 
From the Andes to the Himalayas, scientists are starting to question exactly how much glaciers 
contribute to river water used downstream for drinking and irrigation. The answers could turn the 
conventional wisdom about glacier melt on its head. 

A growing number of studies based on satellite data and stream chemistry analyses have found 
that far less surface water comes from glacier melt than previously assumed. In Peru's Rio 
Santa, which drains the Cordilleras Blanca mountain range, glacier contribution appears to be 
between 10 and 20 percent. In the eastern Himalayas, it is less than 5 percent. 

"If anything, that's probably fairly large," said Richard Armstrong, a senior research scientist at 
the Boulder, Colo.-based Cooperative Institute for Research in Environmental Sciences 
(CIRES), who studies melt impact in the 
Himalayas. 

"Most of the people downstream, they get 
the water from the monsoon," Armstrong 
said. "It doesn't take away from the 
importance [of glacier melt], but we need 
to get the science right for future planning 
and water resource assessments." 

The Himalayan glaciers feed into Asia's 
biggest rivers: the Indus, the Ganges and 
the Brahmaputra in India, Pakistan and 
Bangladesh, and the Yellow and Yangtze 
rivers in China. Early studies pegged the 
amount of meltwater in these river basins 
as high as 60 or 70 percent. But reliable 
data on how much water the glaciers 
release or where that water goes have 
been difficult to develop. Satellite images 
can't provide such regular 
hydrometeorological observations, and expeditions take significant time, money and physical 
exertion. 

New methods, though, are refining the ability to study this and other remote glacial mountain 
ranges. Increasingly, scientists are finding that the numbers vary depending on the river, and 
even in different parts of the same river. 

 



                
 

42 
 

Creeping hyperbole 

"There has been a lot of misinformation and confusion about it," said Peter Gleick, co-director of 
the California-based Pacific Institute for Studies in Development, Environment and Security. 
"About 1.3 billion people live in the watersheds that get some glacier runoff, but not all of those 
people depend only on the water from those watersheds, and not all the water in those 
watersheds comes from glaciers. Most of it comes from rainwater," he said. 

A key step forward came last year when scientists at Utrecht University in the Netherlands, 
using remote sensing equipment, found that snow and glacier melt is extremely important to the 
Indus and Brahmaputra basins, but less critical to others. In the Indus, they found, the meltwater 
contribution is 151 percent compared to the total runoff generated at low elevations. It makes up 
about 27 percent of the Brahmaputra -- but only between 8 and 10 percent for the Ganges, 
Yangtze and Yellow rivers. Rainfall makes up the rest. 

That in itself is significant, and could reduce food security for 4.5 percent of the population in an 
already-struggling region. Yet, scientists complain, data are often inaccurately incorporated in 
dire predictions of Himalayan glacial melt impacts. 

"Hyperbole has a way of creeping in here," said Bryan Mark, an assistant professor of 
geography at Ohio State University and a researcher at the Byrd Polar Research Center. 

Mark, who focuses on the Andes region, developed a method of determining how much of a 
community's water supply is glacier-fed by analyzing the hydrogen and oxygen isotopes in 
water samples. He recently took that experience to Nepal, where he collected water samples 
from the Himalayan glacier-fed Kosi River as part of an expedition led by the Mountain Institute. 

Based on his experience in the Rio Santa -- where it was once assumed that 80 percent of 
water in the basin came from glacier melt -- Mark said he expects to find that the impact of 
monsoon water is greatly underestimated in the Himalayas. 

Jeff La Frenierre, a graduate student at Ohio State University, is studying Ecuador's 
Chimborazo glacier, which forms the headwaters of three different watershed systems, serving 
as a water source for thousands of people. About 35 percent of the glacier coverage has 
disappeared since the 1970s. 

La Frenierre first came to Ecuador as part of Engineers Without Borders to help build a water 
system, and soon started to ask what changes in the mountain's glacier coverage would mean 
for the irrigation and drinking needs of the 200,000 people living downstream. Working with 
Mark and analyzing water streams, he said, is upending many of his assumptions. 

Doomsday descriptions don't fit 

"The easy hypothesis is that it's going to be a disaster here. I don't know if that's the case," La 
Frenierre said. He agreed that overstatements about the impacts are rampant in the Himalayas 
as well, saying, "The idea that 1.4 billion people are going to be without water when the glaciers 
melt is just not the case. It's a local problem; it's a local question. There are places that are 
going to be more impacted than other places." 
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Those aren't messages that environmental activists will likely find easy to hear. Armstrong 
recalled giving a presentation in Kathmandu on his early findings to a less-than-appreciative 
audience. 

"I didn't agree with the doomsday predictions, and I didn't have anything that was anywhere 
near spectacular," Armstrong said. But, he added, "At the same time, it's just basic Earth 
science, and we want to do a better job than we have been." 

The more modest numbers, they and other scientists stressed, don't mean that glacier melt is 
unimportant to river basins. Rather, they said, they mean that the understanding of water 
systems throughout the Himalayan region must improve and water management decisions will 
need to be made at very local levels. 

"We need to know at least where the water comes from," Armstrong said. "How can we project 
into the future if we don't know where the water comes from now?" 
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Oct. 25,2011, ClimateWire, Lisa Friedman  
 

Can Asia put aside its rivalries to deal with the Himalayan 
melt? 
In the weeks before a major meeting of Indian and Pakistani ministers, disaster experts and 
youth leaders in Lahore to discuss Himalayan glacier melt, Malini Mehra avoided reporters. 

The normally outspoken director of an Indian environmental organization that was helping to 
organize the conference, Mehra said she had seen too many exchanges between India and 
Pakistan on critical water issues disintegrate in a pool of visa denials and political acrimony. Too 
much attention, she worried, could doom her conference to the same fate. 

"Before I started this, I was warned that it was 
impossible," Mehra said. "At the beginning, we were 
beset with fear and suspicion that it was going to be 
derailed by people who would prefer that Indians and 
Pakistanis didn't have a full, frank and healthy dialogue 
on water impacts and how to manage disasters 
effectively. I heard story after story of just absolute 
horror." 

The conference went off without a hitch, but even those 
who hosted the exchange say it was just a drop in the 
bucket of badly needed scientific and policy 
cooperation on the Himalayas between the two nuclear-
armed archrivals. 

India and Pakistan share a fractious border, 60 years of 
enmity and the waters of the Indus River. Originating 
more than 17,000 feet above sea level in the Tibetan 
Plateau, the Indus crosses the hotly contested 
Himalayan Kashmir, fertilizing rich farmland in both 
India and Pakistan, before flowing into the Arabian Sea 
south of Karachi. 

The river's flow has always been a source of tension, 
for a simple reason: Whoever controls the headwaters controls the river. Despite the Indus 
Water Treaty, which for more than 50 years has allowed the two countries to share the Indus 
and its five tributaries, control and access to water have remained a volatile issue. Disputes 
over hydroelectric dams, in particular, have made basic data sharing about the melting 
Himalayan glaciers a constant struggle, scientists from both countries say. 

"When you talk about water data, it's very sensitive," said Pradeep Mool, a remote sensing 
specialist at the International Centre for Integrated Mountain Development (ICIMOD) in 
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Kathmandu. "There's so many disputed points where there's a glacier located, and it's very 
difficult for countries to get the information to each other. It takes a diplomatic dialogue." 

Where intrigue flows with the water 

Syed Iqbal Hasnain, a leading Indian glaciologist and senior fellow at the Stimson Center in 
Washington, D.C., added: "The issue is that nobody is sharing the low flows data, because if 
they share that data, they will be exposing their own intrigues into the water. If you look at the 
geopolitical implications of this glacier melt, there is so much potential for conflicts and 
accusations that 'You're stealing my water.' And all of these are nuclear power countries." 

Yet the steady melting of low-elevation glaciers in the Himalayan mountain range makes 
cooperation critical. Without better sharing of real-time water flow information, Hasnain and 
others said, India and Pakistan will be ever more vulnerable to floods. In the long run, disputes 
can cripple national and local governments' abilities in both countries to manage what is 
expected to be a serious decrease in water availability. 

"If they don't work together, both will suffer. Everybody will suffer, and there will be a situation 
that is beyond either's control," Hasnain said. 

Dane McKinney, a professor of environmental engineering at the University of Texas, Austin, 
noted that water conflicts and secrecy over flow are hardly unique to Asia. 

"Everywhere in the world, streamflow data is very closely guarded," he said. "It's one thing to 
know how much rain is flowing, but it's another thing to know how much flow. That water is used 
for economic and strategic reasons, so countries then feel it's part of their national security." 

Yet the intertwined dependence of India, Pakistan, Bangladesh, China, Laos, Thailand, 
Myanmar, Cambodia and Vietnam on mutual river systems make South Asia uniquely fraught. 
Experts say the region is badly in need of of a new, holistic way of thinking on water resources 
management. 

"Water is power in our countries," said Pravin Raj Maskey, a hydrologist with Nepal's Ministry of 
Irrigation. "From the India side, we find the hydrological data very secret, and that's in their 
national interest." 

Can Finland end a deadly silence on floods? 

Pakistan has been pressing for the release of data gathered by the Geological Survey of India 
on glacier melt, but much of it remains classified. According to the Indian media, the issue has 
been referred to the country's defense ministry, which is reviewing whether transparency of 
scientific research in the border area would compromise India's national security. 

Meanwhile, India and Pakistan are hardly the only acrimonious players in the region. Meltwater 
from the Tibetan glaciers also supplies India and China, which fought a war over disputed 
Himalayan border territory in 1962. The search for water resources has been a persistent 
source of tension between the two countries, and both are exploring ways to harness the 
Himalayan melt for hydroelectric power projects. 
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"The source of the Indus is in China," Archana Chatterjee, regional program coordinator of the 
World Wildlife Fund in India, reminded participants at a mountain conference in Kathmandu 
recently who were criticizing Indian secrecy. 

"It's undergoing a lot of mining activities and pressures," she said. "If the source is under so 
much pressure ... I think the three countries need to sit together, not just two countries." 

Chinese scientists, meanwhile, turn the tables back on India. "Truly we are sharing," said Lizong 
Wu with the Chinese Academy of Science. "In this region, China was the first to complete a 
glacier inventory," he said, noting that it has been archived and is available for public download 
online. "India completed a glacier inventory, but where?" 

Yet scientists and some policymakers in all of the Himalayan countries are working hard to end 
the cycle of hide-and-blame. 

ICIMOD, based in Kathmandu, has made regional cooperation and the exchange of information 
among the eight countries in the Himalayan region a top priority. The common threat of climate 
change, some experts say, is actually starting to push parties to the table, making them more 
willing to cooperate. 

Mandira Shrestha, a water resources specialist with ICIMOD, said the 2010 establishment of a 
regional flood information system in the Hindu Kush-Himalaya region has the potential to make 
significant strides. Funded by the government of Finland, the partnership of Bangladesh, 
Bhutan, China, India, Nepal and Pakistan is designed to foster timely exchanges of flood data, 
focusing on the Ganges-Brahmaputra-
Meghna and Indus river basins. 

Shrestha noted that most of the Himalayan 
glacier lakes are in Tibet, while the impacts 
of floods, landslides and glacier lake 
outburst floods are primarily felt 
downstream. Floods account for 30 
percent of all natural disasters in the Hindu 
Kush-Himalaya region. 

Visa denial prolongs a lack of capacity 

"Most of our river basins are transboundary 
rivers. There are no borders for rivers, and 
the impacts are shared between borders," 
she said. In addition to the need to 
encourage data sharing, Shrestha added, 
the lack of technical capacity in many of 
the affected countries poses an enormous 
problem. Without weather stations, for 
example, there is little data to share. 
"There's a lack of technical and human capacity, and the political will and regional cooperation 
is still emerging," she said. 
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Ghazanfar Ali, a glaciologist with Pakistan's Global Change Impact Study Center, noted that the 
country has over the past decade installed five glacier monitoring stations. But more are 
needed. 

"If you can share data on a real-time basis, we may avoid a lot of damages due to floods," he 
said and called upon ICIMOD to help countries in the region develop their own technical skills. 

Yet one of the biggest hurdles to cooperation, scientists in India and Pakistan say, is the not-so-
simple act of getting into one another's countries. The denial of visas from both countries has 
become so routine that many now simply bypass both countries and organize conferences in 
neutral countries. Next month, ministers from the region will meet in Bhutan to lay out a 
blueprint for adapting to Himalayan glacier melt. Hasnain, meanwhile, is working to bring more 
than 100 scientists together in Nepal. 

"If we bring 120 Indians to Pakistan or Pakistanis to India, we will have a visa issue, so we will 
do the workshop in Kathmandu," he said. 

Yet with the climate threat looming, more and more activists are urging the two countries to deal 
with one another head-on. Saleem Ali, a professor of environmental studies at the University of 
Vermont who along with Mehra helped organize the youth conference in Lahore this year, said 
they made a conscious decision that the meeting must be held in Pakistan. 

"We insisted that we wouldn't do it in Dubai or Nepal. That makes it a sideshow. Access is in 
itself a touchy issue, and you can't get all those poor Pakistani students to get to Kathmandu," 
Ali said. He argued that if the countries don't cooperate to find regional water management 
solutions, they will be signing death warrants for millions of their own citizens. 

"Lives are at stake," Ali said. "It's a very serious human security issue. This is very serious 
business." 
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Oct. 26, 2011, ClimateWire, Lisa Friedman 
 

What happens when the lake comes down the mountain? 
The scruffy group of scientists had taken their first showers in more than a week after trekking 
the snow-capped Himalayan mountains, and were eager to tell officials in Kathmandu about the 
growing dangers they witnessed at Nepal's fastest-growing glacier lake. 

But Andreas Schild, director-general of the International Centre for Integrated Mountain 
Development (ICIMOD), was not impressed. Lake Imja, he said, is low on Nepal's list of 
vulnerable lakes -- and he suggested it might be in greater danger of overflowing with scientists 
than with water. 

"Be careful," Schild warned the stunned 
group of glaciologists, geologists and 
engineers working with the Mountain 
Institute, a Washington, D.C.-based 
conservation and research group that led 
the expedition with funding from the U.S. 
Agency for International Development. "If 
you are cocksure about your findings, 
remember that others are equally sure of 
their findings. Some think that there are 
areas that are more risky, but not as easy 
to access as Imja Lake." 

The lake, a massive pool of concrete-gray 
waters in Nepal's Dudh Kosi Basin, barely 
existed a half-century ago. But as the Imja 
Glacier southeast of Mount Everest 
receded, the accumulating waters steadily 
swelled a handful of melt ponds that grew 

together to form Imja Tsho, or Imja Lake. 

Perched at an altitude higher than 16,000 feet, and the size of about 200 football fields, Imja 
drains through a valley that traces the country's only trail to Mount Everest Base Camp. The 
glacier continues to lose about 35 meters of ice each year, and the lake has grown an average 
of half an acre each year. 

If Imja were to burst in what is known as a glacier lake outburst flood, or GLOF, it could kill 
hundreds and perhaps thousands of people, the Mountain Institute scientists and others warn. It 
could also cripple the region's economy, sweeping away the Everest trail, which beckons 
30,000 tourists each year, as well as the hundreds of tea houses and lodges whose owners' 
livelihoods depend on trekking traffic. 
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"At the moment, the lake looks stable, but we don't know how long it will be stable," said Ugan 
Manandhar, manager of the climate change team at the World Wildlife Fund's Nepal office. 
Nepal already has suffered 24 GLOFs, including one in 1985 that destroyed 14 bridges and a 
nearly completed hydroelectric project. If a flood from Imja took out the Everest trail, it could 
effectively eliminate the $350 million in tourist dollars that feeds Nepal's economy each year. 

"If Imja becomes unsafe, not only the economy of that region will suffer but the whole country 
will be impacted," Manandhar said. 

Where 'tipping points' are not just rhetoric 

Over the years, dozens of scientists have made their way to Imja, following a well-worn trail 
from Lukla -- an airstrip town at an altitude of 9,800 feet that serves as the gateway to the 
Everest region -- up steep terrain through Sherpa villages and forests of fir and rhododendron, 
past colorful Tibetan prayer flags and stupas, spinning Buddhist prayer wheels along the way. 

It can take about 10 days to trek to Imja, and that makes it one of the most accessible glacier 
lakes in the Himalayas. 

Teiji Watanabe, a professor of environmental science at Hokkaido University in Japan, has been 
studying Imja Lake since the 1980s. Chatting in a Himalayan lodge a day after he descended 
from Imja in September, Watanabe recalled the first time he saw a picture of the lake. 

"I knew it was very special. Like a holy something," he said. He felt that same rush of emotions 
on his first field visit. "Again, I felt a very ... something I cannot explain in English," he said. And, 
he added, "Compared to other places, it's much easier to research." 

Yet the relative ease with which hardy scientists can access Imja also makes it a target of 
suspicion to some experts who say it's not overflowing -- just overstudied. In 2009, ICIMOD 
scientists conducted extensive field studies at Imja and two other potentially dangerous glacier 
lakes, and put Imja at the bottom of the list. 

The study noted that while the lake is growing in volume, the "end-moraine complexes" -- dams 
that hold water in place -- are stable, and free-flowing water outlets serve to reduce pressure. 

At the top of the dangerous list was Tsho Rolpa Lake, which threatens to burst through its 
unstable dam, destroying lives and livestock in Nepal's scenic Rolwaling Valley just south of the 
Tibetan border. Tsho Rolpa was the object of a partially successful $4 million attempt to lower 
the water levels and a failed experiment in installing an early warning system. 

"Tsho Rolpa is the most dangerous lake, and it has to be a priority, but it's very difficult to 
access," said Pravin Raj Maskey, a hydrologist with Nepal's Ministry of Irrigation who joined the 
expedition. 

Like Thulagi Lake, another vulnerable glacier lake in the Upper Marsyangdi River Basin that 
ICIMOD listed as second in vulnerability, Tsho Rolpa is not on a tourist route. That means in 
addition to the days or weeks it takes to hike up to the lakes, scientists must carry in all their 
food, supplies and research equipment. Imja, Maskey said, "is a place where scientists like to 
come, but it is not the first-priority place where they should be working. It is the third." 
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Local villagers also have a beef with the multitude of scientists who come to study Imja. 

Scientists 'make people scared' 

"So many scientists do global warming projects at Imja Lake," said Ang Nuru Sherpa, 44, a 
former Everest trekking guide who is building a lodge at the edge of Namche Bazaar. "They 
make people scared. That's not good," he said. 

"They make their project and they forget it, just like that," said Nyima Tsering Sherpa, 31, who 
owns a trekking gear shop in the region. "Lots of people are scared of the GLOF, and other 
people say the scientists are the ones that bring the problems. They're just studying; they don't 
care. They bring the problems, but not the solutions." 

That, however, was precisely the problem 
that the Mountain Institute and the 30 
glaciologists, engineers and social scientists 
from 15 countries who made the climb to 
Imja were trying to remedy. In what many 
villagers in the region described as an 
unprecedented collaboration, the scientists 
not only met with members of local 
communities in the town of Dingboche but 
trekked with them to Imja to observe it 
together. 

"Local people are very tired of researchers 
who parachute in and never provide results 
to the local people," said Alton Byers, a 
mountain geographer who has spent 
decades working in Nepal and led the 
Mountain Institute's expedition. 

Together, Byers said, they saw dangers at Imja Lake that have either been overlooked or have 
developed in the two years that have passed since ICIMOD researchers conducted field 
research. Not only had the volume of the lake grown, but the researchers found new ponds that 
were not there in 2009, as well as cracks and seepage in the moraine. 

Watanabe, who only a few years ago wrote a report noting the lake's stability, said he left Imja 
worried. "The changes are getting more rapid," he said. "It's larger if you compare to the late 
1980s, but even if you compare to three years ago, it's bigger." Watanabe said Imja may not be 
in immediate danger of flooding, but "10 years later, nobody knows. We really need to monitor it 
every year." 

It remains unclear if that monitoring will happen or who will be in charge. ICIMOD scientists 
ended a two-day conference with the Mountain Institute scientists in Kathmandu saying they 
had heard nothing to change their position. Most remain lukewarm about acting at Imja, 
preferring to focus on Tsho Rolpa, which, they say, might not capture the attention of the 
international community but is more important locally. 

 

Scientific expeditions to Lake Imja, like the one led by the Mountain 
Institute, are all too common, some experts and community 
members complain. Villagers say they want action, not more 
studies. Photo courtesy of Daniel Byers.  



                
 

51 
 

"Both lakes are classified as dangerous. Depending on the resources, we have to monitor this, 
and depending on the resources, we have to do something about it," said Madhav Karki, deputy 
director-general of ICIMOD. 

That concerns environmental activists, who note that the magnitude-6.9 earthquake that hit the 
Nepal-India border last month, causing landslides throughout the Himalayas, was a worrisome 
reminder that anything could set off dangerous changes at Imja. 

"What trigger will it take?" Manandhar asked. "Just saying that Lake Imja is safe doesn't take 
away the vulnerability." 
 
 
 
  



                
 

52 
 

 
Oct. 26, 2011, ClimateWire, Lisa Friedman 
 

Using the Himalayas as a laboratory to understand a dire 
new global threat 
The Sherpa stew sloshed out of my bowl as the wooden table in our Himalayan lodge swayed 
back and forth. Someone yelled "Earthquake!" and I bolted for the door with other panicked 
trekkers, tumbling into the chilly mountain night. 

Farther up the mountain, the international group of glaciologists and engineers I was climbing to 
meet were huddled outside their own lodge in the village of Lobuche below Everest Base Camp. 
At higher than 16,000 feet in the dark, they could hear -- but, terrifyingly, not see -- an 
avalanche of snow falling from one of the highest peaks in the world. 

They were just a day's hike from Imja Lake, 
a sweeping body of gray water along the 
Everest trail that had swelled from a few 
ponds in just half a century as the 
seemingly indestructible glacier above it 
steadily melted away. Many of them 
experts in a phenomenon known as glacier 
lake outburst flooding, or GLOFs, the 
scientists knew a magnitude-6.8 temblor 
like the one that struck that night had the 
power to make a fragile lake empty itself, 
destroying everything in its path. 

Some had seen it before in Peru's 
Cordillera Blanca range, when a 1970 
earthquake shook a section of glacier off 
Mount Huascarán. The glacier plummeted 
thousands of feet into the Rio Santa Valley, 
collecting boulders as it fell to overflow the 

banks of the Rio Santa and kill more than 10,000 people in the towns below. 

"It just came down the valley, a massive ice rock that just created a huge, gigantic avalanche. 
That one avalanche killed around 10,000 people. Imagine the size of it," said Jorge Recharte, 
director of the Mountain Institute's South America programs. "Mountains are fragile," he said. 
"It's gravity acting, and even though it seems like rocks are well set in the mountains, you're in a 
vertical landscape, and earthquakes just trigger instability." 

Recharte was one of the 30 experts I met in the Khumbu mountain range last month who, under 
a program funded by the U.S. Agency for International Development, were trying to marry the 
decades-long experience of the Andes with Nepal's needs. Hailing as well from Japan, Bhutan, 
Pakistan, China, Tajikistan, Kyrgyzstan, Uzbekistan, Chile and Bolivia, the scientists also hoped 
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to develop a global understanding of the new threat that melting glaciers are delivering to all 
their countries. 

"This is almost unprecedented in human history," said Alton Byers, science and research 
director at the Mountain Institute, who organized the expedition. 

"We have no real frame of reference for glacier lake outburst floods," he said, noting that the 
rate of glacier melt brought about by climate change is fundamentally changing the need to 
understand disaster risk management in different parts of the world. "This is all new, and 
suddenly we're being smacked in the face with something we had never had to deal with 
before." 

Questioning the conventional wisdom 

Peru, though, actually does have solid experience with the type of devastating floods that can 
occur when the dam containing a glacier lake fails. The tropical Andes has been susceptible to 
the problem since the 1940s. Learning from tragedy, Peru has over the past half-century 
successfully managed 34 lakes, drilling tunnels or channels to slowly siphon out water and 
prevent future flooding. 

Much of that work was overseen by Cesar Portocarrero, the head of the glaciology department 
at Peru's national water agency. A civil engineer by training, Portocarrero started to work with 
dangerous lakes in the 1970s because, he said, "the glaciers were right in front of me." By the 
1980s, he said, "I started to see the glaciers were retreating faster than before." 

The question the Mountain Institute set out to answer was whether Portocarrero and his team 
could use their experience to help Nepal lower Imja Lake. 

If Imja bursts, it could destroy dozens of villages along the Everest trail as well as the trail itself, 
which brings in badly needed tourist dollars to Nepal. But the Nepali government has become 
deeply suspicious of major engineering endeavors -- and with good reason. In 1995, Nepal and 
European donors installed a siphon at Tsho Rolpa, the country's largest glacier lake, with the 
intent of lowering it 20 meters. About 11 years and millions of dollars over budget later, they had 
managed to siphon away only 3 meters. 

But the engineers who went up to the Khumbu last month weren't put off by the numbers. Byers, 
for one, said that while flying or paying porters to carry pipes and other supplies 16,000 feet up 
in the mountains would present a unique challenge, the mechanical problems are not 
insurmountable. 

"Based on one experience which has resulted in a conventional wisdom that says it's impossible 
to do engineering, we don't accept that," he said. "We don't agree that's necessarily gospel." 
Added Portocarrero, "I am a civil engineer like many in the world, but I know about this kind of 
work, and I can help." 

The real question, Byers, Portocarrero and others said once they had spent time in the Khumbu, 
was whether communities living downstream of Imja want that help. 
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The scientists meet the villagers 

The group did something no scientists have ever done in the Khumbu: They worked with a local 
community group from the village of Dingboche to survey the glacier lake and discuss what 
recent findings may mean for downstream villages. That appeared to have alleviated a good 
deal of frustration among locals who said they are sick of researchers who leave Imja with 
notebooks full of data but not a word to those who could lose their lives and livelihoods if a 
major flood struck. 

The scientists and development experts, on the other hand, emerged from the experience with 
more questions than answers. Many said they left with the distinct impression that communities 
were simply waiting for foreigners to protect them, and pay for it. They saw an absence of 
community involvement and civil infrastructure, as well as government neglect. 

"If we can't find a partner, we're not going to succeed, so there's no point in starting work here," 
said John Furlow, a climate change specialist at USAID who accompanied the group. He 
pointed to black rubber pipes snaking out of each mountain home and lodge toward the river, 
and said it suggested an every-family-for-itself system that could make finding a partner in the 
region difficult. And, he noted, neither the International Centre for Integrated Mountain 
Development, an international mountain research group based in Kathmandu, nor the Nepali 
government appeared enthusiastic about Imja. 

"I want to make sure that any engineering is based in a social structure that's acceptable," 
Furlow said. 

Upon my return to Kathmandu, though, nonprofit groups that do extensive work in the region 
told me the Khumbu most certainly has a civic structure. Villagers routinely trek miles up and 
down the valleys to public hearings -- though, noted Ugan Manandhar, manager of the climate 
change team at the World Wildlife Fund's Nepal office, "When you start a meeting at 10 o'clock, 
it will never start at 10 o'clock. It will start at 2 o'clock." 

The pipes, Manandhar said, might not look like an organized system, but they are, and villagers 
pay for their water use. He described long-standing committees that successfully lobby for -- as 
well as pay for and maintain -- mini-hydropower plants in remote villages off the Everest trail. He 
and representatives of other Kathmandu non-governmental organizations suggested that the 
U.S.-funded expedition should have done more legwork to understand the region, or to reach 
out to different groups that could easily answer questions. 

Forming a global glacier lakes partnership 

While confusion over Imja and how best to approach downstream communities to determine 
what level of protecting they want from glacier lake flooding persists, it also is clear that a 
potentially groundbreaking partnership is on the horizon. 

Talking over a plate of french fries at a Kathmandu hotel after three weeks of tea and steamed 
Nepali dumplings on the trail, Byers began to speak of Imja more as a laboratory for global 
understanding of glacier lakes -- not just in the Himalayas, but also in Central Asia and Latin 
America. 
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"In all cases, all these countries are mountainous. All of them are experiencing a warming trend 
and the enlargement of glacier lakes. And all have governments, with the exception of one or 
two, that are probably not equipped to handle a GLOF," he said. 

Over the next five years, Byers said, he wants to see communities in the Himalayas receive the 
attention they need to decide if an engineering solution to Imja is something they want. But he 
also outlined a vision for a global partnership where scientists in other parts of the world can go 
to learn how to work with glacier lake communities. 

"We're going to do prevention and mitigation of hazards. It's going to save lives, and it's going to 
operate in a dozen countries worldwide," he said. The endeavor could also make way for more 
scientists to put down the satellite data and hike their way up mountains to see the glacier lakes 
they study for themselves. 

"I see a new generation of mountain geographers who focus on the culture and environs of 
mountains," Byers said. "It's what I call the climber-scientists. We have a new generation of 
scientists who are hungry to get into the field, and we need to combine the best of muddy boots 
research with the best science can give us." 
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Oct. 27, 2011, ClimateWire, Lisa Friedman 
 

Himalayans find monsoon changes 'very bad for business' 
KATHMANDU, Nepal -- Rain pummels the chaotic streets here. Cars, rickshaws and motorbikes 
pack the roads, swerving around the occasional cow. The unrelenting blare of honking that is 
the music of this city seems to amplify with every falling drop. 

Dipak Khan looks outside his jewelry shop 
in Thamel, where vendors hawk yak wool 
blankets and wallets decorated with 
Buddha eyes. It is the first day of Dashain, 
the Hindu festival that marks the end of the 
long monsoon season. A group of tourists 
ducks under a doorway for cover from the 
downpour. Khan is worried. 

"This is the global warming," Khan says 
with conviction. "The rains should not come 
this late. It hurts everything. The tourists do 
not want to walk around in this. It is very 
bad for business." 

Climate change cannot be linked to any one 
weather event. But scientists, 
environmental activists and Nepalis 
themselves say the monsoon season so 
critical to agriculture is undoubtedly 

changing. Whether driven by cyclic changes, rising global temperatures or both, they say, the 
new patterns shaking up the June-through-September South Asian monsoon season are hurting 
crop yields and exacerbating already-existing problems of poverty and failed development. 

The breathtaking Himalayas and the fate of their glaciers may capture the majority of climate 
change attention in Nepal. But activists point out that from the fertile plains to the overcrowded 
capital of Kathmandu, the landlocked country sandwiched between China and India faces 
widespread threats to crop production, livestock and water availability. 

The national flower tries to adapt 

"When the issue of climate change comes here, people understand about the glaciers and the 
Himalayas. It is true that the Himalayas are melting, but when you come inside Nepal, you see 
the other impacts," said Manjeet Dhakal, director of Clean Energy Nepal. 

Farmers in the plains are seeing more sedimentation and land erosion, higher river flooding and 
even unusual blossoming times of the rhododendron, Nepal's national flower. Just a few years 
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ago, winter droughts and a delayed summer monsoon left agricultural land uncultivated. Oxfam 
called the 2008-2009 drought one of the worst on record, with 3.4 million people estimated to 
need food assistance. 

This year, Nepal is seeing the highest rate of rainfall in 30 years. 

"The monsoon is so unreliable, and the farmers who depend on it for agriculture are getting the 
brunt," said Shubash Lohani, deputy director of WWF's Eastern Himalaya program. Because 
the country's irrigation system is not well developed, he said, people rely almost completely on 
rainfall for 80 percent of the country's agricultural needs. 

In Kathmandu, meanwhile, water demand is exploding. The population rate has tripled in the 
past 20 years to about 4 million people. Most of the city's drinking water comes from the 
Bagmati River system, but officials say it is poorly managed -- used as a dumping site in some 
areas -- and can only meet half the city's demand. 

Tunnel vision 

"Kathmandu in particular is expanding very rapidly. The whole water balance is being screwed 
up, and that is fundamental. Now, on top of that, with climate change we are going to have 
erratic rain patterns," said Bhushan Tuladhar, coordinator of Climate Change Network Nepal 
and a technical adviser on water for U.N. Habitat Nepal. 

Since 2007, the Nepal government has worked hard to develop a strong presence at the U.N. 
climate talks and to build awareness inside the country of the threats. Recently, the prime 
minister developed a climate change council aimed at integrating knowledge about the impacts 
of rising global temperatures with local planning. 

Yet in places like Kathmandu, according to Tuladhar, that's a serious challenge. Plans are 
currently under way to divert water to Kathmandu through a 28-kilometer tunnel from the 
Melamchi River in a neighboring valley. The Melamchi is a tributary of the larger Indravati River 
basin, fed in part by the Himalayan glaciers. 

"If the glaciers are melting very fast, when we dig that tunnel, Melamchi may not have as much 
water as we thought," Tuladhar said, adding that he hopes a growing understanding of climate 
change in Nepal will somehow provide an opportunity for policymakers to develop better water 
planning methods. 

"It highlights a lot of issues that we should be taking care of anyway," he said. 
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Oct. 27, 2011, ClimateWire, Lisa Friedman 
 

Himalayan alchemy -- a 'diamond' grows from garbage 
KATHMANDU, Nepal -- Cigarette packs, candy wrappers, plastic water bottles and the 
occasional shoe litter the narrow streets here and clog the gutters. Sanu Kaji Shrestha looks 
around and sees gems. 

From a shed in a quiet courtyard a few hundred yards from the chaos of the city streets, 
Shrestha tries to turn Kathmandu garbage into its energy future. Everything from seaweed to 
sawdust makes its way into his Foundation for Sustainable Technologies, coming out the other 
end a "briquette" of low-smoke, long-burning fuel that he believes could change the lives of the 
poor in Nepal and elsewhere. 

"Every bit of grass has energy," he proclaims with a 
broad smile, showing off the fuel bricks he has made 
from dried leaves, kitchen scraps and even date pits 
from the Middle East. "I just make energy from the 
waste material that we produce." 

About 3 billion people across the globe cook by burning 
biomass like wood, crude coal or animal dung. The 
World Health Organization estimates that toxic smoke 
from such unsafe cookstoves is responsible for nearly 2 
million premature deaths every year, and contributes to 
everything from low birth weight to respiratory 
infections. 

Groups like the U.N. Foundation have sought to change 
that trend. Through the Global Alliance for Clean 
Cookstoves, the U.N. Foundation, along with the 
Clinton Global Initiative and others, is working to see 
100 million homes in developing countries adopt 
cleaner cooking alternatives by 2020. 

Yet in Nepal, where only 10 percent of households are 
connected to the power grid, Shrestha said, convincing 
people to change their way of cooking is no easy feat. 

Shreshtha was a part-time inventor even before he 
retired from the World Bank in 2001. His first creation was a small solar cooker. Having seen 
one at an exhibition, he decided in 1995 to make his own after one of Kathmandu's kerosene 
shortages. 
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Funding from Rotary clubs 

His wife, however, would have nothing to do with it. 

"Solar cooking habit is not the Nepali habit. It's very difficult to cook dal bhat," he said, referring 
to the lentil and rice dish that is a staple of nearly every Nepali meal. 

"I had to cook it for her myself to convince her it would taste the same," Shrestha said. He did 
the same for his neighbors. "That is the main thing, not changing the food habit." 

A few years later, the idea for fuel briquettes was born when Kathmandu's drains became 
blocked in a major flood. The culprit: wet cardboard boxes clogging the pipes. Shrestha took 
some, mashed them into a pulp and molded it with a tin can. 

"This is my diamond," he said, holding up that first lump of grayish-brown hardened pulp. Since 
then, he has worked constantly to refine the briquettes, mashing them first with a lever press 
that required three people before coming up with a device that a single person could operate. 
The goal, he said, is to develop a process that people, particularly people in poor and rural 
areas, can do easily on their own. Then he serves a glass of sweet tea, cooked over a small 
briquette fire. 

As with solar cookstoves, he said, convincing the public to use cleaner-burning and longer-
lasting waste fuel will take time despite the benefits. But, he said, "Once we show people food 
will take less time and taste as good, then they will accept it." 

Though his work has been recognized by the Nepal Academy of Science and Technology, the 
British Council and U.S. EPA, Shrestha's foundation receives little outside funding beyond 
support from some Rotary clubs in the United States. With that, though, he has traveled from 
Cambodia to Afghanistan to train villages on ways to segregate waste and use it wisely. He 
wants to see the movement spread. 

Said Shrestha, "People used to say, 'Water for all.' That was the global vision. I say, 'Why not 
fuel for all?' We have the full resources." 
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The Rising Nepal, Bhimsen Thapaliya 
 

Rumour On Himalayas 
Link to Story. 

When a team of scientists from 15 countries including Nepal made an observation tour of the 
Imja glacial lake (5,023 metres) in the Everest region early last month, they were alerted by the 
sheer size of the lake that has increased over the decades. Though an inspection visit is hardly 
sufficient for drawing scientific data, members of the tour organised by The Mountain Institute 
pointed out that things may become quite precarious in a decade or so though the lake is quite 
stable at the moment.  

The water is already seeping through the moraine or the natural dam that holds the water, and 
the wall may weaken over the years as the lake water volume keeps rising. The worst may 
come in case of a major earthquake, said Dr. Alton Byers of The Mountain Institute.  

Accompanying the scientists’ team was a US journalist Lisa Friedman who writes on climate 
issues for ClimateWire magazine. The magazine has published Friedman’s articles on climate 
impacts on the Himalayas, Nepal and the surrounding region. She reports that the mountains 
are vulnerable with the possibility of glacial lakes bursting but also points out those things are 
being blown out of proportion in the absence of solid scientific data.  

Her report centres around the myths that glacial melts will eventually dry up the rivers, the 
snow-covered mountains will turn bare in decades and that Himalayan ice melts are taking 
place at the highest rate in the world. 

Gathering expert views, Friedman reports that major rivers originating in the Himalayas will not 
dry up as predicted because the role of glacial melt in their flow is minimal. They are mainly fed 
by the rains. The Indus and Brahmaputra have relatively higher content of water coming from 
the Himalayan ice melt but will not see a major impact on their flow from the glacial melting.  

Critical gap in scientific data on the impact of global warming on the Himalayas was well 
reflected in the fourth assessment report of the International Panel on Climate Change (IPCC). 
The report stated that the Himalayan ice will melt away completely in a few decades. IPCC 
chairman Rajendra Pachauri had to apologise, admitting that the prediction was erroneous.  

Participating in the Imja expedition was Cesar Portocarrero, the head of the glaciology 
department at Peru’s National Water Agency who has good experience on disasters related to 
bursts of glacial lakes in the Andes mountains. Sharing his Andean experience, Portocarrero 
said that steps should be taken to siphon the water off to lower the lake water level. The water 
could be used to generate hydropower but such a project will not succeed unless local 
communities are actively involved.  

http://gorkhapatra.org.np/rising.detail.php?article_id=58328&cat_id=7
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One should learn from the Tsho-Rolpa lake where four million dollars were spent to drain out 
the water and install an early warning system. Now the project is in tatters. 

In her report, Friedman says that the local people in the Khumbu region are fed up with 
scientists visiting Imja and returning with dooms-day predictions. She interviewed a local Sherpa 
businessman who said that spreading baseless rumours about looming catastrophes on the 
Everest trails will negatively affect tourism and his business. 
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Sept. 26, 2011, All Headline News, Anil Giri 
 

U.S. offers help for dangerous Himalayan lake 
An Assessment to the Himalayan Glacial 
 
Several United States agencies have offered Nepal help and a possible solution to a potentially 
dangerous lake formed in the Himalayas by melting glaciers. 
The U.S. State Department, USAID, the Mountain Institute and the U.S. National Science 
Foundation are sponsoring a month-long trek to Lake Imja, a recently-formed glacial lake at an 
altitude of 5,010 meters near Mt. Everest. 

During the trek, an international team of more than 30 scientists, engineers, photographers and 
journalists will evaluate the danger of Imja, and determine how to control it so it can supply fresh 
water safely and reliably to downstream communities for drinking, irrigation, and the generation 
of electricity. 

A 2009 study described this lake of melt water as one of the fastest-growing in the Himalayas. 
Holding an estimated water volume of 35 million cubic meters and growing over the decades, 
scientists have put Imja on the list of glacial lakes with potential risk of outburst. 

Scientists who trekked for over a week to reach the lake indicated no immediate danger from 
the lake but suggested steps to reduce water level to minimize future risks. 

Immediate measures to lower the water level, such as siphoning, are important because the 
volume is growing, said Dr. Alton Byers of The Mountain Institute, the organizer of the Imja 
expedition. 

"In an event of an earthquake, potential risk is higher," said Byers. 

Researchers participating in the study are from Nepal, Bhutan, Pakistan, Tajikistan, Uzbekistan, 
Kyrgyzstan, China, Peru, Bolivia, Japan, the U.S. and Europe. 
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