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1. Introduction and Workshop Objectives

Global change will have serious repercussions on fragile mountain ecosystems. The
anticipated changes will not only affect the socio-economic conditions of mountain dwellers,
but also downstream communities that are dependent upon the flow of goods and services
from mountain regions. Mountains serve as the “water towers of the world”, with more than
half of humanity depending on freshwater generated in mountains. Changing precipitation
regimes, increased water run-off, reduced ice and snow storage capacities in mountains,
changing frequency and magnitude of mass events (e.g. land slides and avalanches) will be
some of the consequences of global change that may also increase natural disasters in
mountains and — perhaps even more pronounced — in the associated lowland areas.

Moreover, rising temperatures will affect the current altitudinal location of the snow line, the
vegetation line and the treeline in mountains, and will impact ecosystem properties through
the effects on habitats of species, their population dynamics and distribution in high altitude
areas. Mountain regions provide a number of key indicators with which the impacts of global
changes can be detected, such as changes in snow line, glacier mass balance, and shifts in
ecological properties (e.g. changes in the elevation of the upper limit of vascular plants).
Mountain regions are distributed nearly from pole to pole, and from highly maritime to highly
continental areas; therefore, comparative analyses of the impacts of global change on
mountain regions are particularly rewarding.

Mountain people, often living in marginalized societies especially in developing countries,
will have to cope with such drastic changes while make a living from already limited
mountain resources. The severity of the anticipated changes will dictate their response
strategies, which could range from adaptation in a changing environment to outright
emigration to the lowlands.

These issues should be addressed in a new global network of scientists and protected area site
managers using mountain biosphere reserves as study and monitoring sites within the
UNESCO World Network of Biosphere Reserves. The network will operate at the interface of
scientific research, protected area management and the promotion of sustainable development
of mountain regions using a comparative study approach. Mountain biosphere reserves have
been selected as they contain protected areas in their core zones (with little direct human
disturbance) as well as economically used areas (buffer and transition zones) so that the
impact of global change can be analysed both in a natural or near-natural environment, as well
as in a human-used environment with similar environmental conditions.

Therefore, a workshop was organized as a joint endeavour of the Mountain Research Initia-
tive (MRI) comprising the International Geosphere-Biosphere Programme (IGBP), the
International Human Dimensions Programme on Global Environmental Change (IHDP), and
the Global Terrestrial Observing System (GTOS), as well as UNESCO’s Man and the
Biosphere (MAB) Programme and the International Hydrological Programme (IHP).

The specific objectives of the workshop were

1 To review the state of global change research (natural, social, cultural, economic and
political sciences) in a range of mountain Biosphere Reserves (MBRs) that could be
used as pilot study areas for implementing the activities defined by the MRI (cf.
Becker & Bugmann 2001).
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"] To refine and prioritize the MRI activities to an operational level for application in
MBRs.

'] To identify gaps in coverage and methodological problems with respect to Global
Change research in MBRs.

'] To provide guidelines for implementing integrated Global Change research in MBRs
around the world, with a view towards general applicability in mountain regions.

In order for the meeting to be a success, it was essential that all participants became familiar
with the Global Change research that is ongoing in the selected Biosphere Reserves.
Therefore, a significant fraction of the workshop was devoted to presentations from MBR
representatives.
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2. Workshop Agenda

Monday, 10 November 2003

Workshop opening: Overview of workshop structure and objectives
Chairperson: Harald Bugmann, President of Mountain Research Initiative (MRI)
e  Opening of the workshop — Harald Bugmann
e  The Mountain Research Initiative — Mel Reasoner
e UNESCO-MAB and the World Network of Biosphere Reserves — Thomas Schaaf
e UNESCO?’s International Hydrological Programme (IHP) — Lalji Mandalia
e Entlebuch Biosphere Reserve — Engelbert Ruoss

Session 1: Presentation of mountain biosphere reserves in Latin America
Chairperson: Thomas Schaaf

e Marcela Canon (Colombia): Cinturon Andino Biosphere Reserve

e  Marco Zapata/ Jorge Recharte (Peru): Huascaran Biosphere Reserve

Session 2: Presentation of mountain biosphere reserves and GLORIA sites in Europe and Northern
America
Chairperson: Bruno Messerli
e  Christer Jonasson (Sweden): Lake Torne Biosphere Reserve
e Thomas Scheurer (Switzerland): Swiss National Park Biosphere Reserve and GLORIA site
Biosphere Reserve
e Roland Psenner (Austria): Gossenkoller See Biosphere Reserve
e Dan Fagre (USA): Glacier National Park Biosphere Reserve and GLORIA site
e Glen Jamieson (Canada): Mt. Arrowsmith Biosphere Reserve

Session 3: Presentation of mountain biosphere reserves in Africa
Chairperson: Daniel Maselli

e Francis Ojany (Kenya): Mount Kenya Biosphere Reserve

e  Diriss Fassi (Morocco): Oasis du Sud & Tassili Biosphere Reserves

Poster Session
e  Michael Vogel (Germany): Berchtesgaden Alps Biosphere Reserve

Tuesday, 11 November 2003

Session 4: Presentation of mountain biosphere reserves in the Asia-Pacific region

Chairperson: P.S. Ramakrishnan

Li Yang (China): Changbaishan Biosphere Reserve

Erkinbek Kojekov (Kyrgyzstan): Issyk-Kul Biosphere Reserve

Bayarsaikhan Bayarmagnai (Mongolia): Uvs Nuur Basin Biosphere Reserve
Z.A.Viktorovich/Yuri Badenkov (Russian Federation): Katunsky Biosphere Reserve in the Altai
Ken Green (Australia): Kosciuszko Biosphere Reserve

Field trip to Entlebuch Biosphere Reserve, including Workshop Dinner
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Wednesday, 12 November 2003

Session 5: Perspectives and comments from the point of view of global change-related scientific
programmes
Chairperson: Mel Reasoner (Switzerland)
(a) Long-Term Monitoring
e Alpine Vegetation (GLORIA) — Georg Grabherr (Austria)
e  Cryosphere (WGMS) — Wilfried Haeberli (Switzerland)
e Land Use/Land Cover — George Malanson (USA)
e Climate — Ray Bradley & Douglas Hardy (USA)
(b) Integrated Modelling
e Integrated ecosystem modelling — Harald Bugmann (Switzerland)
e Regional Atmospheric models — Marco Verdecchia (Italy)
(c) Process Studies
e Biodiversity and Ecosystem Function (GMBA) - Christian Korner (Switzerland)
e Biogeochemistry (INSTAAR-MRS) - William Bowman (USA)
(d) Sustainable Development
e Sustainable Water Use (NCCR North-South) — Daniel Maselli (Switzerland)
e Agriculture and Traditional Knowledge (GIAHS) — P.S. Ramakrishnan (India)
e Globalisation in Mountain Contexts (ICIMOD) — N.S. Jodha (Nepal)

Examples of integrated global change programmes

Chairperson: Thomas Schaaf
e Himalayan-Andean Watershed Project — Hans Schreier (Canada)
e The GLORIA Master Station concept — Georg Grabherr (Austria)

Breakout group discussions: Selection of Programmes, Definition of Priorities
e Long-term Monitoring — Chair: Georg Grabherr (Austria)
e Integrated Modelling — Chair: Dan Fagre (USA)
e  Process Studies — Chair: Bill Bowman (USA)
e Sustainable Development — Chair: Jorg Stadelbauer (Germany)

Thursday, 13 November 2003

Breakout groups report to plenary
Chairperson: Mel Reasoner
e Long-term monitoring — Georg Grabherr
e Integrated Modelling — Dan Fagre
e Process Studies — Bill Bowman
e Sustainable Development - Jorg Stadelbauer

Open Forum: discussion on next steps and workplans for collaboration
Chairperson: Bruno Messerli

Close of the Workshop (at noon)
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3. Brief Summaries of the Sessions
3.1 Presentations on Mountain Biosphere Reserves (Sessions 1-4)

The 16 oral presentations from the selected Mountain Biosphere Reserves (MBRs) around the
world were essential for the success of the workshop. They were very informative in
portraying the general situation of the MBRs in socio-economic and political terms as well as
serving to inform of their research infrastructure while recognizing the opportunities that
Biosphere reserves provide for Global Change research activities. Unfortunately however,
five of the MBRs that had initially been selected by the Programme Committee for
presentation at the workshop were unable to send a delegate. They include Araucarias and
Torres del Paine Biosphere Reserves in Chile; Kruger to Canyons Biosphere Reserve in South
Africa; Tassili N’Ajjer Biosphere Reserve in Algeria, and Sierra Nevada Biosphere Reserve
in Spain. Nanda Devi Biosphere Reserve in India has since been selected to become part of
the study. It is hoped that a representative from these biosphere reserves will be able to attend
the forthcoming thematic workshop. Nevertheless, MBRs from all continents were
represented at the workshop.

Even though the extent of ongoing Global Change research activities varied widely among the
biosphere reserves and also between continents, all the MBR representatives expressed their
strong interest to participate in the new MRI/UNESCO-MAB “Global Change Research in
Mountain Biosphere Reserves” initiative or even to start small national to continental
networks of mountain researchers and reserve managers, along the lines suggested by the
MRI at the global scale. Many of the MBR representatives, essentially from developing
countries, expressed the need for financial assistance. Despite the fact that all the MBRs
possess the necessary infrastructure to at least carry out the most basic measurements,
indicators that can be measured at relatively low cost with basic technological infrastructure,
many of the MBRs from developing countries lack the advanced technology at the
intermediate level of global change indicators. Ideally, assistance should be provided to these
MBRs so that they can meet this intermediate level.

The range of research activities presented at the workshop were impressive and covered all
aspects outlined in the Implementation Plan of the Mountain Research Initiative, from
monitoring activities (e.g., glacier dynamics, climate, hydrology) through to process studies
and modeling, which are on-going in several MBRs, to research programmes geared towards
defining sustainable land use practices.

A more extensive description of the state of Global Change research in individual MBRs is
available from the Proceedings of the Entlebuch kick-off workshop, which is currently being
compiled by UNESCO-MAB.

3.2 Commentaries from the point of view of global change programmes (Session 5)

A number of scientists involved in international Global Change Programmes had the
opportunity to briefly present (10 minutes) perspectives for Global Change Research in
MBRs. A common thread throughout these presentations was that this new initiative is very
welcome from both a research as well as a development perspective, but that we should be
careful not to re-invent the wheel, particularly in the context of environmental monitoring.
Notably, a large number of protocols are available and have been in use in some cases for
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many decades, and therefore it would be advantageous to make use of them for implementing
Global Change research activities in MBRs. Examples include the ongoing GLORIA (Global
Observation Research initiative in Alpine Environments) initiative for monitoring climatic
and vegetation changes on mountain summits or the World Glacier Monitoring Service that
has been in operation for many decades. As regards the GLORIA approach, whose principal
aim is the implementation of a long-term observation network to obtain standardized data in
alpine environments, it was proposed that the actual European-wide network be extended
worldwide and that the MRI/UNESCO initiative would provide the ideal platform to achieve
this.

The contributions on land use/land cover change research, integrated ecosystem modeling and
regional atmospheric modeling suggests that such activities despite their importance would be
rather less straightforward to implement in MBRs and their environs, for a number of reasons,
but are largely linked to financial constraints, this is particularly true for MBRs in developing
countries. Nevertheless, these activities are important to keep in mind at least for the longer-
term goals of the MRI/UNESCO initiative, and the inputs provided by the respective
scientists were useful in providing a wider perspective.

Finally, the contributions on the relationship between biodiversity and ecosystem function and
mountain biogeochemistry clearly showed the importance of the link between land use
practices and fundamental ecological research. Judicious land use cannot be achieved without
a profound knowledge of its associated ecological processes, be it through traditional or
formal knowledge systems, nor is it possible to conduct ecological research without taking
into account land use history and practices applied in the area under investigation. It has
become clear that for pure methodological reasons we need a standard protocol for such
research investigations otherwise results from the different studies will remain difficult to
compare. .

In the context of climate monitoring, it was suggested that it would be quite appropriate to
submit a GEF proposal for the establishment of a network of reference quality, high elevation
climate observation system, an integrated global set of monitoring stations that are relayed by
satellite, so that the data can be accessed worldwide. The idea of a “GLOBAL MOUNTAIN
ENVIRONET” was welcomed by the workshop participants, and it was suggested that other
aspects of Global Change Research in MBRs might be added to such a GEF effort.

3.3 Results from the Breakout Groups

Breakout Group “Monitoring Environmental Change in MBRs” (rapporteur: G. Grabherr)

For each environmental parameter to be monitored, it will be necessary to define such details
as the method of data collection as well as the temporal and spatial considerations of data
collection. In order to address the minimum set of required data , the initiative must evaluate
and balance the cost of obtaining the data, the ease at which the data is obtained and the
importance of the data. Furthermore, the programme must take into consideration the capacity
of the biosphere reserves to carry out measurements and thus its availability to implement the
collection of data.

The success of the initiative will largely depend on the data available as well as the collection
of high quality and comparable data. Consequently, although high-quality monitoring systems
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will be expensive, they will be necessary for ensuring that data are consistent. Moreover, the
collection of high-quality information will likely be more attractive to funding agencies.

In order to effectively implement the monitoring programme, capacity building will be
necessary and we should explore the development of training courses that would be
specifically tailored to this programme. The training of personnel will facilitate the
implementation of the initiative, and at the same time, serve to increase the skills of local
people involved in the project and train them in the initiative thereby providing a sense of
ownership in the process. The importance of the proceedings and other publications stemming
form the thematic workshops and their diffusion among the Biosphere Reserve and science
communities on the subject of global change should be highlighted. Other communication
tools that would help in capacity building would include the creation of thematic websites and
a discussion forum or bulletin board.

Monitoring activities in biosphere reserves are being carried out under the BRIM

programme (Biosphere Reserve Integrated Monitoring), which places an important emphasis

on the social dimensions of monitoring. As a precondition, monitoring should only be

established if it adds to already existing observation networks or those that are in status

nascendi. This is particularly valid for establishing stations for climate observations at high

elevations and glacier mass balance monitoring. The core zone may provide perfect sites for

looking at climate change effects on vegetation. However, other indicators such as birds

should be included. Most of these mentioned observation activities could make use of the

already existing standardised approaches in the different fields. Where possible, paleo studies

should be taken into consideration. Exceptional events such as floods, fires, etc. should be

protocoled in all BRs.

Further comments:

a) Existing hydrological stations should be used and new ones established in collaboration
with FRIEND and HELP projects of the UNESCO International Hydrological Programme
(IHP).

b) Climate change (sophisticated set of indicators): High elevation stations; calibration;
indicators measured as precisely as possible; comparable and standardised equipment should
be used at all sites to ensure consistency in data collection.

c) Wherever possible, historical records of events in each BR should be established (e.g. paleo
data; floods or droughts).

Breakout Group “Process Studies in MBRSs” (rapporteur: W. Bowman)

The discussions in this breakout group focused on environmental forcing factors and the study
of their impacts on ecological and hydrological processes; however, it was undisputed that
economic driving factors are probably of equal or even greater importance in mountain
regions, at least in the short- to medium term (i.e., over the coming few decades).

Process studies are important to better understand the consequences of global change on
Mountain Biosphere Reserves (MBRs). Accurate predictions of future changes in pertinent
resources (including ecosystem services, aesthetics) requires an understanding of how specific
environmental forcing factors (e.g. climate change, land use) will change the component
ecosystems. The goals of the process level studies are 1) to increase understanding of the
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mechanisms that lead to environmental change, including the exceedance of thresholds that
can initiate undesirable environmental conditions; 2) to provide future scenarios for biosphere
reserve managers and the people who live in and use the reserve, and 3) to provide data for
modeling studies in order to assist the MBR in its likely response to global change. The
products provided by the process studies should include feedback to and from the MBR
managers with a view to adaptive resource management so as to mitigate undesirable effects
of global environmental change.

The resources of interest and the relative importance of environmental forcing factors will
vary considerably among the Mountain Biosphere Reserves. Therefore rather than propose a
set of universal experiments among the MBRs (and we recognize that there are many
potential experiments that could be done in all or many of the set of selected reserves), we
suggest the following strategy. First, stakeholders within the MBRs, including people using
and living in the MBR, as well as managers and scientists, should provide input on the factors
that are of concern. Secondly, existing studies, and proxies of paleaoenvironmental change
should be used where appropriate to help determine the possible range of variability for
parameters of interest. This is particularly true where extreme events (e.g. floods, fires) are a
concern. This cumulative information should be used to determine what variables should be
measured, at what frequency, and what factors are experimentally manipulated.

Examples of process studies that could be performed in MBRs include:

%+ The influence of land use (e.g. grazing) on water yield and water quality

% The role of plant and soil biodiversity on ecosystem processes, particularly
production, water yield and quality, nitrogen sequestration, and resilience to
disturbances

% The influence of nitrogen deposition on ecosystem services

Process studies should include a replicated range of intensities or treatment levels along with
appropriate control treatments, in order to evaluate system thresholds, i.e. the level at which
an ecosystem is impacted before detrimental effects occur. As water quantity and quality are
viewed as critical response variables in nearly all of the MBRs, catchment level studies are
encouraged. Some treatments may not be appropriate in some MBRs (e.g. only one
catchment, manipulative experiments not permitted), and thus variation in pre-existing
conditions (e.g. variation in grazing intensities, variation in geomorphic disturbance) may be
used as a surrogate for experimental procedure. This approach however is less desirable for
statistical and interpretive reasons. New or existing management activities should be viewed
as experiments that provide information on the processes that influence MBR resources, and
should be coupled closely with monitoring activities to evaluate their influences.

It is hoped that networks of MBRs will develop process level experiments to address the
comparative responses to global change. Such networks may be within a similar physio-
gnomic region and constitute a “virtual Mountain Biosphere Reserve,” emphasizing sites
where long-term environmental records and experimental sites exist. These networks should
utilize existing protocols where available. An example of such protocols includes the GCTE
“Network of Removal Experiments on the Role of Biodiversity in Ecosystem Functioning”
(http://gete.org/Diaz.pdf). Collaborations between developed and developing countries (e.g.
US LTER and ILTER) to accomplish comparative process level studies are encouraged.


http://gcte.org/Diaz.pdf
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Breakout Group “Integrated Modeling for MBRs” (rapporteur: D. Fagre)

a) Values and Uses of Modeling

Models are not magic. Models structure existing information in ways that allow us to develop
new ideas and pose new questions. Models summarize how we think an ecosystem works and
how it will respond to drivers, forcing functions, or stressors but cannot be given much weight
until validated by real world data. Models are simply hypotheses to be tested and improved.
Models can fill in gaps where measurements or experiments cannot be performed. Models can
provide common outputs for comparing mountain systems with mismatched datasets. Models
are tools, not end products.

We determined that modeling is a very useful tool for Biosphere Managers because it
provides information not currently available from monitoring or process studies alone.
Modeling can shape a MBR manager’s views of potential future conditions to make more
informed decisions in the present. Modeling can help managers better understand the
underlying dynamics of ongoing change, possibly identifying thresholds of irreversible
change or other unexpected consequences of land use and climatic change.

Models must be implemented or developed with inputs from, and linkages to, MBR managers
to make sure that relevant questions are answered. Modeling provides explicit forecasting
value but, like weather forecasts for the coming week, should be used cautiously.

b) Examples and range of models

Models can be conceptual, empirical or statistical, spatially or temporally extrapolative, scale
independent, biogeographic (geospatial), deterministic, mechanistic, first principal-based,
process-oriented, nested, integrative and simulation-based or combinations thereof but they all
seek to improve our understanding of system behavior so that we can better “anticipate” the
future.

c¢) Suggested Modeling Activities for MBRs

There is a need for a complete inventory of available data at each MBR. The data that model-
ers can access will determine which models can be used, the spatial and temporal scales that
can be addressed, and the priority for acquiring new data. The goal is to have a minimum
common dataset to support modeling and to standardize the model (and its application) being
used to answer basic questions. This step will facilitate direct comparisons between MBRs
(where possible).

We decided that a series of ecosystem processes were important to model for management of
MBRs in the face of global change and to clarify the value of MBRs to society (e.g.
ecosystem services). These are:

— Hydrology — the change in quantity and timing of the MBR water output

— Land Cover — a proxy for productivity, structure and function

— Carbon flux — impacts of changes in climate, grazing and logging on carbon stocks
(balance), rates of fixation (growth, Net Primary Productivity)

— Nitrogen — critical to ecosystem dynamics

— Disturbance role — ecosystem sensitivity to perturbation, future range of variability
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Three different levels of intensity of the possible modeling activities were distinguished by
this Breakout Group, with recommendations for each level. A complete account of the
discussion results can be found in the Proceedings of the Entlebuch workshop.

Breakout Group “Sustainable Development in MBRS” (rapporteur: J. Stadelbauer)

a) Defining the task, the aim and the conditions of the search

The task concerns the human system integrated into biosphere reserves. Monitoring of social,
cultural, economic and political variables in the context of ecological issues. Land-use, water,
integrated aspects: Landscapes and sustainable development

sustainable global
development change

B.R. ‘ \
mountains “ ; The task reformulated:
lowlands ye " g Indicators for the
human system influenced
by global change and
rest of the developing under the
world target functionof
sustainable development

More precisely:
e [dentification of indicators for a system of continuous monitoring
¢ Indicators of sustainability
e Evaluation of practicability of the indicators
e Suggestions for the creation of a differentiated system for socio-economic monitoring
of sustainable development

Main problems
e awareness of the task: specific indicators of sustainability
e practicability of the indicators (availability of data)

e systemic interference of the indicators
e difference and lack of comparability of the MBRs

Therefore, two leading questions can be formulated:

1 How many indicators or parameters are necessary in order to describe the effects of
sustainability in a mountain biosphere reserve under the conditions of globalisation? Do
we need a large ,,shopping list* of indicators or can we see a real reduction of parameters?

2 Is there an order of indicators? Which ones are the key/core indicators, which ones those
for advanced surveys, which ones those for more sophisticated research?

Furthermore, the conditions of living in MBRs have to be taken into account:

e [t is necessary to take into account the vulnerability and the continuous coping of the
population with uncertainties.
e We may not neglect the dependence of biosphere reserves on state subsidies
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b) Identifying the indicators

A list was developed during the discussion session that contains the indicators that were
identified as being relevant in describing the development of MBRs. The impact of
globalisation is a secondary one; its relation to the development of MBRs depends on
hypotheses on the influence of globalisation on economy and society. Thus, local population
dynamics are regarded as being relevant if we assume that sustainability needs a continuous
composition of all age groups, a balance of male and female population, that global change
means a decreasing population in the post-industrial societies and a further increase of
population in low income countries. The balance of immigration and emigration is
interconnected to the local population dynamics because this indicator regards the out-
migrating and immigrating groups (people in the working age leaving the MBR region? Old
people immigrating for recreation and permanent residence?). The full set of indicators
(including a list of key priorities) can be found in the Workshop Proceedings volume.

¢) Summary

A small number of (normally) easily available variables should be used as key indicators:
e Local population dynamics. Immigration/emigration — reasons: economic, political
reasons, disasters: why? Ethnic composition of the population
e Institutions and rules
e Seasonal water availability and quality. Energy supply and consumption
e Earning opportunities. Food securitylnvestment and subsidies
e Governance. Tensions and conflicts. However, in reality it may often be quite difficult
to reach the aim of collecting a few relevant indicators:
e A large system of hypotheses and related indicators is necessary
e The search for relevant indicators should be regarded as a chance for more
sophisticated socio-economic research on a balance between ecological demands,
conditions of global change, economic strategies and political realisation.

3.3 Results of the Final Session

During the Final Plenary Session, many participants expressed their interest to be involved in
the future development of this new initiative. Global Change processes are often judged as
being of high relevance for the future sustainable use of land in MBRs (and elsewhere), and
hence the MRI/UNESCO initiative we welcomed as being useful and timely. Also, it was
generally found that the present workshop had been a good start for putting things into prac-
tice. It was emphasized by many participants that training aspects are quite important, so that
research activities can be conducted locally, without long-term dependencies on scientists
from abroad.

UNESCO-MAB informed the workshop participants about their plans to get endorsement for
the MRI/UNESCO initiative from the International UNESCO-MAB Secretariat for those
MBRs that expressed their desire to be involved in the initiative.

A number of participants informed the audience about their plans for regional workshops or
similar events to carry the new initiative a step further. These include (1) a national Russian
network to foster the implementation of the MRI activities at the national scale; (2) the west-
ern climate science initiative in North America, which has already produced a white paper,
and will hold a larger workshop (100 participants) in May 2004; (3) an IHP workshop in 2004
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to discuss the state of the Andean glaciers and the associated research efforts; and (4) a re-
gional meeting in South America in early 2004 that will discuss the implementation of MRI
Activities in South American MBRs.

The participants agreed that one important next step would be to perform a survey of the
indicator variables that are being collected in the MBRs, so as to define the next practical
steps. Also, the workshop participants were informed that the European Union has agreed to
fund through its 6™ Framework Programme an initiative that serves to define the implemen-
tation of Global Change Research Activities in MBRs at an operational level. To this end, a
series of four workshops culminating in an Open Science Conference is foreseen, to be taking
place within the coming 24 months. These events will be coordinated through the MRI Office.
The first workshop, entitled “Global Environmental and Social Monitoring”, has been
scheduled to take place from 9-11 May 2004 in Vienna, under the guidance of Prof. Georg
Grabherr. Further workshops on Process Studies, Integrated Modeling and Sustainable
Development will follow in Fall 2004, Spring 2005 and Summer 2005, respectively,
culminating with the Open Science Conference to follow, possibly in late 2005.

4. Workshop Products

The workshop participants agreed that two major products would be sought from this event,
the first in the short term, whereas the second has a medium-term perspective, as follows:

1) A written compilation of the state of research in the MBRs that were selected for the
workshop. It is anticipated that the compilations will be published in “synthesis” form
as a proceedings volume by UNESCO-MAB. This will include, through the outcome
of the discussion reports from the Breakout Groups, recommendations about which
research activities should be implemented in MBRs, and #ow, including a review of
possible conceptual, technical and technological limitations.

2) A handbook or manual (to be completed after the workshop, based on inputs from
workshop participants plus additional efforts to be conducted in the future) describing
the technical details of these measurements and activities. Notably, the series of
workshops to be held during the coming 2 years will be instrumental for addressing
these questions in detail.
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5. Workshop Conclusions

The UNESCO/MRI Workshop held 10-13 November 2003 in Entlebuch Biosphere Reserve
had originally been planned as a small gathering of perhaps 20-30 persons. The organizers
were overwhelmed by the expressions of interest to participate that came from both managers
of biosphere reserves as well as from scientists involved in Global Change research activities.
Hence, the size and the fruitful discussions of the Entlebuch workshop clearly demonstrate the
strong interest in and the concern about Global Change impacts and the associated research
activities from the point of view of the managers of Mountain Biosphere Reserves, but also
from the point of view of the scientific research community.

The participants welcomed this new UNESCO/MRI initiative and expressed their interest to
stay involved in the future development of this endeavour. Particularly, the following
recommendations emerge from the deliberations in the plenary discussions as well as during
the Breakout Group session at the Entlebuch workshop:

1) The workshop was judged to be a success, both from the perspective of the MBRs as well
as from a scientific point of view. It is clear that scientific research cannot and should not
be restricted to the subset of questions that is of immediate relevance for MBR managers.
However, it was agreed that there exists a considerable overlap in the interests of MBR
managers and Global Change scientists, and the new initiative should aim to build upon
these potential synergies.

2) The present workshop can only be considered as the first in a series that will need to be
held to define the MRI activities to an operational level in the context of MBRs and their
regional needs. It is appreciated that significant funding is available from the 6
Framework Programme of the European Commission, and it was also welcomed that
UNESCO is likely to be able to contribute some additional funding to this endeavour.

3) The MRI Coordination Office should take the lead for carrying this initiative further, in
close collaboration with the UNESCO-MAB Secretariat in Paris.

Overall, the workshop participants are convinced that this workshop has been the first step
in an exciting new collaboration that has the potential to be for the mutual benefit of both
Biosphere Reserve Managers as well as the global scientific community interested in the
impacts and feedbacks of global change processes in fragile mountain environments.
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