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Protecting and Restoring Alpine Ecosystems,
Strengthening People's Resilience to Climate Change

A lpine ecosystems are among the world's most beautiful but endangered
..l""\.1andscapes. At the Alpine Club's Summits of Learning seminar in
London in December 2007, I outlined the research I have carried out in
Nepal on the dramatic environmental changes wrought in the Khumbu
and Hinku valleys - notably through the burning of juniper at trekker lodges
- and global warming, and the ameliorative work of the Alpine Conservation
Partnership. ACP works through local communities, strengthening their
ability to adapt to change, not just in the Himalaya but also in other
mountain regions.

Climbers and trekkers are both agents and observers of change to alpine
ecosystems and in this paper I intend to layout the background to the
problem, the work of the ACP, The Mountain Institute (TMI), the American
Alpine Club and others, and how mountaineers can become involved 
that is, evolve from being part of the problem to become ambassadors of
the solution.

Canaries in the coal mine
Alpine ecosystems are characterized by low growing shrubs, cushion plants,
and grasslands adapted to the harsh, high-altitude climate between the upper
treeline and permanent snowline. Among the most bio-diverse ecosystems
in the world, they are also critically important for wildlife habitat, and to
millions of people in the lowlands as sources of fresh water for drinking,
agriculture, and hydropower. The medicinal and aromatic plants harvested
from alpine meadows generate millions of pounds annually in the global
market.

Alpine vegetation and landscapes are particularly sensitive to changes in
climate, analogous to 'canaries in the coal mine' in terms of their ability to
rapidly demonstrate global warming impacts such as glacier recession,
upward plant migration, and biodiversity destruction from changing land
use patterns. Yet, compared to rainforests, oceans, and coastal regions,
alpine environments have been neglected by the international development
and conservation communities alike, possibly because of their remoteness,
high altitudes, harsh climates, and extremely difficult travel and working
conditions.

In the course of 12 research expeditions to the Everest region between
1984 and 2001, including a year spent living in Khumjung village, I was
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able to show that soil loss processes in the alpine zone (> 4000 m) were 40
times greater than those in the sub-alpine forests and shrub/grasslands (ie
40 tons/ha/year); that more than 50 percent of the protective shrub juniper
- the 'geomorphic glue' of the fragile alpine soils - had been removed from
the hillsides during the past 20 years; and that more than 80 percent of the
alpine zone (4200m-5200m) had been seriously impacted in recent times.
Tourist lodges, trekkers, mountaineers, and their porters were using tons of
juniper shrubs and alpine cushion plants annually as fuel, in spite of
regulations designed to encourage the use of imported kerosene. The
removal of these soil-binding shrubs from the fragile and thin alpine soils
had contributed not only to dramatic increases in soil erosion, but also to
accelerated landscape denudation that local people referred to as 'growing
glacial moraines'.

I began collecting substantial evidence of similar degradational processes
at work elsewhere in the Himalayan alpine zone, including the Mera Peak/
Hinku Khola region, around Makalu base camp, in the protected areas
around Kangchenjunga on both sides of the Nepal/India border, and in
the Rongbuk valley of Tibet. In fact the impact has been much the same
anywhere in the mountain world frequented by adventure tourism over the
last 20 years, notably, Kilimanjaro (Tanzania), Virunga Volcanoes
(Rwanda), Mt Kenya, Acongagua (Argentina) and cordilleras Blanca and
Huayhuash (Peru). International awareness of the problem was initially
extremely limited and remedial action was simplistic, focusing primarily
on cosmetic and fashionable garbage trail issues and clean-up expeditions
that neglected the critical linkages between people and environment in alpine
regions, highland/lowland interactions, and sustainable local economies.
Although of vital ecological, economic, and spiritual importance to millions
of people, it was clear that alpine ecosystems were among the most poorly
understood and neglected landscapes in the world, and in critical need of
protection and restoration.

Conservation action in the Khumbu
Interviews with local people in the Everest region during our 200 I research
expedition funded by the National Geographic Society showed a clear
awareness of the problem of growing alpine degradation, and a strong desire
to reverse the trend, but a total lack of financial and technical resources to
realistically confront the key threats and issues. Interviewees indicated a
desire to launch an alpine conservation and restoration project based on
community and participatory approaches, parmerships with local NGOs,
project management training opportunities, and the development of
educational materials targeted on lodge owners, trekking agencies, national
park visitors, and local schools.

On 28 May 2003, during celebrations marking the 50th anniversary of
the first ascent of Everest, the American Alpine Club (AAC) announced its
contribution of US$2I,OOO for a 'community-based alpine conservation and
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restoration project' in the Khumbu. Additional funds were generated by
grants from the National Geographic Society's Conservation Trust, United
Nations Development Program/Small Grants Program, private donations,
and the US Agency for International Development.

Finally, after years of self-financed research, awareness building, and
fundraising efforts, 'Community-based Conservation and Restoration
of the Everest Alpine Zone' became a reality. We included the word
'restoration' in the project's title since conservation alone is no longer
sufficient in many of the world's alpine ecosystems - active restoration
through protection, re-planting of seedlings, and new land-use management
policies is also needed.

A year later, in May 2004, the Khumbu Alpine Conservation Committee
(KACC) was formed by local people - the first body of its kind in Nepal.
Under the field supervision of Ang Rita Sherpa, The Mountain Institute's
(TMI) Senior Program Manager, the KACC consists of a chairman,
secretary, treasurer, and 19 community members. Since its formation it has
spearheaded far-reaching changes tn the management and protection of
the upper Imja Khola alpine zone that include the following:

1. Banning the harvesting of all shrub juniper and alpine plants
(eg Armaria sp.) for fuelwood, agricultural purposes and incense
throughout the Imja Khola valley (the equivalent of 2000 doko (baskets),
or 80,000kg of wood saved for 2007 alone).

2. Protecting in perpetuity the fragile alpine ecosystems (4200-S200m)
of the upper Imja Khola watershed through new KACC and National
Park cooperation.

3. Establishing a kerosene and stove depot (10,000 litres and 100 stoves)
in Dingboche that provides alternative energy for local people, lodge
owners, and trekking groups as well as a potential source of operational
support for the KACC.

4. Renovating an existing porter shelter in Lobuche to provide shelter,
warmth (blankets and SO bunks), and cooking facilities to porters.
Left to fend for themselves at the end of the day, many porters were
previously forced to burn fragile alpine shrubs for warmth and cooking,
while sleeping in nearby caves.

5. Constructing the first alpine cattle-proof exclosure (SOm x SOm) in the
Sagarmatha (Mt Everest) National Park above the village of Dingboche
as a demonstration of hill-slope and ecosystem restoration.

6. Establishing the first nursery in Nepal devoted exclusively to alpine
eco-system restoration with a 5,000 juniper seedling and medicinal
plant capacity.

7. Training and capacity building courses given to KACC members in
basic financial accounting, project management methods, problem
solving, and monitoring and evaluation.
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8. Establishing educational conservation signboards along the Everest
and Island Peak routes.

9. Publishing informational brochures to increase visitor awareness of
the project and ways that they can help support project activities.

134. Porter shelter at Lobuche (4900m) on the Everest trail. It provides porters
with a warm place to sleep, plus food that is much cheaper than the
overpriced lodge daf bhat. When Byers visited in autumn 2007 and spring
2008 it was always full to capacity. (Afton Byers)

The Alpine Conservation Partnership
In January 2007, the Alpine Conservation Partnership (ACP) was officially
launched with a US$ISO,OOO grant from the Argosy Foundation that has
since enabled the project to expand the conservation success of the Everest
region to heavily impacted ecosystems worldwide. The unique partnership
between the American Alpine Club and the Mountain Institute has resulted
in field projects characterised by exceptional high impact and cost effect
iveness, thanks in part to TMI's existing on-the-ground presence and staff
in the field and the AAC's network of international organisations.
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Accomplishments in 2007-2008 include the following:

Kilimanjaro National Park, Tanzania: More than 50,000 tourists
per year attempt to climb Kilimanjaro. The total number translates
to 200,000 individuals per year when support staff are added, creating
enormous impacts on the fragile high mountain ecosystems. The
park provides important services as an enclave of biodiversity; a source
of potential income for community tourism and home stay activities;
and as a high income generator whose fees support a number of other,
less visited national parks throughout Tanzania.
In January-February 2007, a reconnaissance of the mountain was
conducted in the course of developing a major new conservation
proposal with Africare and the African Wildlife Foundation.
Although the trails and hut systems along the popular Marangu
('Coca Cola') trail were found to be in good shape, expressed priorities
included (a) new rescue gear, especially new, lightweight folding
stretchers that can be carried to the higher altitudes above Kibo
huts (the existing one-wheeled stretchers are too heavy for this),
(b) advanced rescue and first responder training for rescue staff,
(c) a medical unit hut at Mandara and Kibo with oxygen, Gamow
bag, first aid supplies, (d) assistance with managing human waste at
high altitudes, and (e) improving working conditions for porters.
Efforts are underway by the ACP to find support for these activities,
either as a separate project or built into the larger Kilimanjaro
conservation proposal developed in 2007.

The Mera Peak region, Makalu Barun National Park and Buffer
Zone, Nepal: The Mera Peak region is located four days walk east of
Lukla airport within the Makalu Barun National Park and Buffer
Zone. A traditional alpine pasture for Sherpas, Rais, Chhetris, and
Gurungs from the Bung and Cheskam regions, the region has become
popular among foreign visitors in the past decade as an alternative to
the Everest base-camp trek and because of its access to Mera Peak,
the highest 'trekking peak' in Nepal at 6476m.

Between 12-21 May 2007, the ACP, TMI staff, and representatives
from the Department of National Parks and Wildlife Conservation
(DNPWC) conducted a detailed field reconnaissance in order to obtain
the best understanding of current conditions in the upper Hinku Khola
watershed region. Forest destruction in the sub-alpine regions near
Kothe, and the destruction of the alpine ecosystems between Dragon
gompa and Khare, was found to be occurring at a rapid and unsus
tainable rate that in turn is threatening the biodiversity and geomorphic
integrity of the entire upper Hinku Khola valley.



135. Right

Juniper seedlings at a nursery
devoted to alpine eco-system
restoration, Shomare, Khumbu.
(A/ton Byers)

136. Damber Thapa measuring a stack of juniper in Tangnag (4400m) in the Hinku
valley, Makalu-Barun National Park, April 2007. The priority here is to build
a kerosene depot to provide an alternative to juniper, which takes a couple
of hundred years to get to the size shown. Long-term solutions will be either
fuelwood from plantations at lower altitudes, and/or hydro-power. (A/ton Byers)
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137. Denuded hillside due to juniper harvesting. (Alton Byers)

Severe devastation to the shrub juniper and dwarf rhododenron in
the Tangnag/Khare region has occurred, with Tangnag and Khare
lodges burning 106,312 kg/yr and 77,962 kg/yr respectively, an
additional 67,200kg burned by yak herders and an unknown quantity
burned by the Rai sheep herders per year. More than 50m3 of juniper
cut for fuelwood was found stacked outside five lodges in Tangnag,
with each limb taking more than 100 years to reach its average
diameter of 3-4cm. Transect results suggested that as much as 50 per
cent of the region's shrub juniper cover has been lost during the past
decade.
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On 17 May, a meeting with 15 lodge owners from Kothe, Tangnag,
and Khare was held to discuss and build consensus on addressing the
issues of illegal lodge building, forest destruction, shrub juniper and
dwarf rhododendron harvesting, and the need for better land
stewardship. TMI then facilitated a second meeting in Lukla in
September 2007 where the Mera Alpine Conservation Group
(MACG) was officially formed. With financial and technical support
from the ACP and Makalu-Barun National Park and Buffer Zone,
MACG is in the processing of banning (a) the harvesting of shrub
juniper and timber, (b) the construction of all new lodges, (c)
importation of all bottles (beer, soda, etc), and (d) the hunting of
wildlife, while developing workplans to improve all sanitation facilities
at lodges and campgrounds. The project is being supported by the
Argosy Foundation as well as by a grant from the National Geographic
Society's Conservation Trust received in September 2007.

Huascaran National Park, Peru: On 6 August 2007, following several
meetings at the Instituto de Montana in Huaraz, ACP personnel
visited Johnny Ortiz, the new Director General of the Huascaran
National Park. Ortiz welcomed the ACP in the park and said that the
proposed activities were greatly needed. The group agreed that first
year activities would focus on the 'protection and restoration of the
popular Ishinca watershed and its high-altitude ecosystems (alpine,
pasture, forest) through community-based partnerships, capacity
building, and increased awareness'. During the next year, these
activities will focus on developing models that (a) improve sanitary
conditions, (b) remove grazing pressure on the alpine areas by
improving lower elevation pastures, (c) increase tourist, park, and
campesino awareness of the fragility of the alpine ecosystem, and (d)
build the capacities of all stakeholders to practice better alpine
ecosystem stewardship. Meanwhile, a detailed plan for the
conservation and restoration of major base camp ecosystems within
the HNP, beginning with the Ishinca valley, will be developed in 2008.

Khumbu Alpine Conservation Council (KACC), Sagarmatha
National Park, Nepal: KACC's success has been substantial since its
formation in 2004 and it continues to be a model for all oth€r ACP
projects. New KACC activities in 2007 included the following:

(1) With funds from the United Nations Development Small Grant
Programme, the KACC built a beautiful new Visitors Centre/
Kerosene Depot in Dingboche in November 2007.
(2) Sea buckthorn (Hippophae rhamnoides) juice is now being produced

.by lodge owners and sold to trekkers on a regular basis. Training was
funded by the UNDP under the theme 'conservation by use'.
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(3) A new roof was installed on the Lobuche porters' rest house
following loss of the original to high winds. When I visited the shelter
in November 2007, it was fIlled to capacity, warm, and dal-bhat (rice
and lentil peas) could be purchased for NRlOO instead ofNRl80 at
the nearby lodges.
(4) The monsoon of 2007 was one of the wettest on record, and the
upper Imja Khola region experienced three separate floods that
destroyed most bridges, including the bridge co-financed by the ACP
in 2003.
(5) Plans are underway to conduct a feasibility study for a mini-hydro
plant in Dingboche.

Climate change
Climate change is of manifest importance to mountain people's lives and
livelihoods, and to conservation practices. In autumn 2007, I spent 30 days
(12 October-9 November) in the Sagarmatha National Park conducting an
analysis of contemporary climate change impacts on the region's glaciers
and alpine landscapes. Sponsors of the project included the AAC, TMI
and the International Centre for Integrated Mountain Development
(ICIMOD). Methods included retracing the footsteps of the early
mountaineering scientists, replicating their cl950 panoramas of glaciers,
then comparing the two to detect visible changes in terms of glacier retreat,
volume, or new lake formation.

This was the first time that so many of these historic panoramas had
been replicated and, supplemented with informal interviews with local
people, resulted in significant new insights regarding recent glacial fluctu
ation and climate change impacts in the world's highest mountain range.
The resultant findings and photographs were unveiled at the Alpine Club's
Summits ofLearning seminar and again at the AAC's Climbatology fundraiser
for the ACP held in Golden, Colorado on 22 February 2008. In Colorado,
Conrad Anker acted as MC, and Dawa Steven Sherpa lectured on his forth
coming 'EcoEverest' expedition designed to increase awareness of climate
change. A portable exhibit was display on 18 April 2008 at Everest base camp
in conjunction with Dawa's climb and additional presentations were held
during the summer and autumn of 2008 in Europe and the United States.

How can climbers become involved?
How can climbers make meaningful contributions to the conservation and
restoration of the high-altitude landscapes that we love, but sometimes
inadvertently abuse?

An increase in awareness of the problems is a start. I have found that
most climbers and trekkers who are made aware of the problems of alpine
degradation, and informed of either appropriate behavioral changes or the
existence of projects such as the ACP, are more than happy to raise the
issue of burning alpine shrubs for fuelwood with lodge owners.
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Similarly informed, trekkers and climbers will also insist that their out
fitters provide warm shelter, clothing, and food for porters for both
humanitarian and environmental reasons (saving on the burning of shrub
juniper if porters are no longer forced to seek shelter in caves). And some
times awareness produces a donation on the spot. One Swiss gentleman
wrote a cheque for US$IO,OOO to Ang Rita Sherpa in 2005 after he and
Ang had discussed ACP's work over a cup of tea in Pangboche.

We need to continue thinking of creative ways to raise the profile of the
ACP so that its successes, lessons learned, recommended codes of conduct,
and future needs reach a much wider international climbing audience. This
is an area in which all international alpine clubs could become involved
and mechanisms are needed to bring this about.

In summary, support for, and direct involvement in, the ACP is probably
one of the best, most direct ways in which the climbing community can
have a real and measurable impact on alpine and high mountain conserva
tion, improved livelihoods, and climate change impacts.
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