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I. Executive Summary

The Arctic plays host to a globally significant array of biodiversity and the size and nature of
Arctic ecosystems make them of critical importance to the biological, chemical and physical
balance of the globe. Dramatic changes (e.g., climate change) now underway are threatening the
resiliency and sustainability of the Arctic’s biodiversity and the overall balance of its
ecosystems. Continued rapid change in the Arctic will have global repercussions affecting the
planet’s biodiversity as a whole. Current Arctic biodiversity monitoring efforts are insufficient
to provide an integrated picture of the status of and trends in key species, habitats, processes, and
services. Better coordination of our existing monitoring networks is urgently needed in order to
improve our ability to detect important trends on a timely basis, attribute these trends to their
underlying causes, and provide this information to decision makers to facilitate effective and
timely responses.

In response to the global importance of the Arctic and its biodiversity, the increasing pressures
on Arctic biodiversity and human communities, and our limited capacity to monitor and
understand these changes, the Arctic Climate Impact Assessment (ACIA) recommended that
long-term Arctic biodiversity monitoring be expanded and enhanced. In its acceptance of
ACIA’s recommendations, the Arctic Council directed the Conservation of Arctic Flora and
Fauna (CAFF) Working Group to further examine those findings related to biodiversity
conservation and develop follow-up programmes and activities to address key projections for the
future of the Arctic. A primary response has been the implementation of the Circumpolar
Biodiversity Monitoring Program (CBMP).

The CBMP is a mechanism for harmonizing and enhancing long-term biodiversity monitoring
efforts across the Arctic in order to improve our ability to detect and report on significant trends
and pressures. The resulting information will be used to assist policy and decision making at the
global, national, regional and local levels.

The circumpolar Arctic, as defined by CAFF, covers 14.8 million km2 of land and 13 million
km2 of ocean. It encompasses highly complex ecosystems, due in part to the interplay between
terrestrial and marine species, habitats, and ecosystems both inside and outside the region.
Considering the size and complexity of the circumpolar Arctic, it is essential that the CBMP
promote and develop an integrated ecosystem-based approach to monitoring.

The delivery of an ecosystem-based approach involves monitoring that bridges ecosystems,
habitats, species and processes. It requires information not only on the status and trends in Arctic
biodiversity, but also on their underlying causes. It is critical that this information be collected
and made available in order to generate effective strategies for responding and adapting to the
changes now taking place in the Arctic - a process that ultimately depends on rigorous,
integrated, and efficient monitoring programs that have the power to detect change within a
reasonable time frame.

The CBMP will pursue a multidisciplinary, integrated ecosystem-based approach through the
development of five integrated Expert Monitoring Groups: Marine, Coastal, Freshwater,
Terrestrial Vegetation and Terrestrial Fauna. Each group will be comprised of existing site and
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network-based research and monitoring programs, constituting a diversity of expertise and
incorporating both community-based and scientific monitoring capabilities. Special attention
will be paid to promoting and utilizing community-based observations and citizen science,
understanding the value and significance of Arctic peoples, and maximizing their contributions
to biodiversity monitoring.

To facilitate effective reporting, the CBMP has chosen a suite of indices and indicators that can
be used to report on the current state of Arctic biodiversity at various scales and levels of detail
to suit a wide range of audiences. The current and planned CBMP biodiversity monitoring
underpins these indices and indicators.

To guide the implementation of the CBMP, program strategies have been produced that detail
the development and operation of the major program components: Indicators, Data
Management, Community-Based Monitoring, Engagement, and Communications and Outreach.

Over the next five years, the CBMP will focus its efforts on the following key areas:

 Developing a strategy for building and maintaining a comprehensive and cost-
effective circumpolar monitoring program that addresses current deficiencies;

 Coordinating and integrating biodiversity monitoring programs and promoting
standardized measures and harmonized data protocols;

 Assessing current monitoring capacity and design to identify elemental, geographic,
and statistical design deficiencies and inefficiencies;

 Interpreting, integrating, and communicating existing biodiversity information
(establishing statistical baselines and retrospective assessments);

 Developing data-management structures and a Web-based data portal for the
synthesis, analysis, and dissemination of biodiversity information;

 Promoting and expanding community-based monitoring approaches to support the
engagement of Arctic people in monitoring activities;

 Identifying and initiating pilot monitoring projects, where clear monitoring gaps
exist;

 Reporting on the status of Arctic biodiversity and the issues facing it, using diverse
formats for communication, education and outreach at the global, national, regional
and local levels.
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II. Introduction

A. The Challenge, Need and Opportunity

Global Significance of Arctic Biodiversity

The Arctic’s contribution to global biodiversity is substantial. Its brief summers are intensely
productive and attract hundreds of migratory species. Two hundred and seventy-nine species of
migratory birds breed in significant numbers in the Arctic: of these, 30 reach southern Africa, 26
reach Australia and New Zealand, 22 reach southern South America, and several pelagic species
reach the southern oceans. Several species of land and marine mammals, including gray and
humpback whales, also participate in the global migration, traveling long distances to the Arctic
each year.

While the Arctic has relatively few species compared to the mega-diverse tropics, Arctic
biodiversity is notable for its genetic diversity, reflecting the many unique adaptations species
have developed in response to extreme environmental conditions. The Arctic also supports
globally significant populations, including more than half of the world’s shorebird species, 80
percent of the global goose population, several million reindeer and caribou, and 28 percent of
the world’s commercial marine fish harvest.

The circumpolar Arctic, as defined by CAFF, covers 14.8 million km2 of land and 13 million
km2 of ocean. The emerging economic importance of Arctic ecosystems often conflicts directly
with conservation values, as the region has some of the world’s few remaining pristine,
undeveloped environments. Vast wilderness areas where ecosystem processes continue to
function in a largely natural state play a key role in the physical, chemical, and biological
balance of the planet. Seven of the world’s ten largest wilderness areas are located in the Arctic
region, comprising an important contribution to the conservation of the Arctic’s unique
biological diversity and providing an opportunity to monitor global climate and other changes in
a comparatively undisturbed environment. Together with the Antarctic, the Arctic contains the
largest freshwater resources on Earth. The Arctic is also home to diverse, vibrant, and unique
societies whose indigenous cultures depend on and maintain close ties to the land and sustain
hundreds of distinct languages.

Under Pressure

Dramatic changes now underway in the Arctic are threatening the integrity and sustainability of
its living resources, directly challenging the resiliency of Arctic residents - particularly
indigenous peoples - dependent upon these resources. Of greatest concern is climate change,
with its impacts on Arctic biodiversity already being witnessed and much larger impacts (with
significant regional variation) expected over this century. By 2100, the Arctic is expected to
warm 3-5° C over land and 7° C over the oceans, contributing to dramatic changes in its
ecosystems1. Predicted impacts include a more than 50 percent decline in the extent of summer
sea ice and the displacement of existing Arctic species and ecosystems (e.g.,, polar deserts and

1 Arctic Climate Impact Assessment , 2004.
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tundra) as southern species and ecosystems expand northward. Much of the recent observed
change (e.g., 39% reduction in summer sea ice extent in 2007) has outpaced climate model
predictions, suggesting that these models are conservative in their estimates.

Although climate change is placing increasing pressure on the resiliency and sustainability of
Arctic biodiversity, it is not the only stressor. Others include: environmental contaminants;
habitat fragmentation; invasive species; increased shipping and air traffic; and regional
development such as oil and gas exploration and production, forestry, hydroelectric projects, and
urbanization. Oil and gas development is expected to play a particularly important role in the
future, as the Arctic is estimated to contain a quarter of the world’s remaining oil and gas
reserves. Already, 10% of the world’s oil and 25% of the world’s natural gas is produced in the
Arctic, with the majority coming from the Russian Arctic2.

Our Current Understanding

Information on Arctic biodiversity, human stressors, and natural changes is currently available in
a piecemeal fashion and on an irregular basis. An integrated picture of the status of and trends in
key species, habitats, processes, services and ecosystem integrity in the Arctic and along related
migratory routes is not fully developed. Although numerous monitoring efforts are currently
underway, a lack of coordination, long-term commitment, integration and involvement of local
people has resulted in weak linkages between monitoring results and decision making and a
corresponding inability to detect and understand change. The communication of results in a
manner that dovetails with policy making is a pre-requisite to the successful management and
conservation of Arctic biodiversity and prompt adaptation to inevitable changes. An integrated,
interdisciplinary and collaborative Arctic biodiversity monitoring program that enhances our
ability to detect important trends on a timely basis, attribute these trends to causal factors, and
disseminate this information in both the public and policy arena is urgently needed.

Opportunities

The significant environmental challenges facing the Arctic present a unique opportunity for the
development of a world-class, integrated and sustained Arctic biodiversity network. The recent,
unprecedented changes witnessed in the Polar Regions have prompted increased demand for
accurate, timely and unbiased information on the Arctic. These demands have coincided with
renewed support for polar research and monitoring (e.g., International Polar Year (IPY). Indeed,
many of the monitoring networks that underpin the CBMP (e.g., CircumArctic Rangifer
Monitoring and Assessment Network) have been activated as a result of IPY funding.

Although largely uncoordinated at the current time, there are a great number of research and
monitoring networks already observing the Arctic at various scales - from on-the-ground to
satellite. There is an opportunity is to enhance coordination and output from these existing
programs in order to improve our ability to detect, understand, report on and respond to
significant trends in Arctic biodiversity.

2 US Geological Survey Worldwide Oil and Gas Assessment. 2000.
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There is considerable existing information (science, local and traditional knowledge based) on
environmental change in the Arctic, much of it representing valuable long-term records and
perspectives. However, these resources are often overlooked. This information can often be
accessed, analyzed and repurposed for relatively little cost in order to establish historical
baselines, identify previous trends, and better understand ecological relationships.

B. Purpose and Function of the Circumpolar Biodiversity Monitoring
Program

The CBMP is, first and foremost, a coordinating entity for:

 existing Arctic biodiversity monitoring programs;
 addressing gaps in knowledge through the identification of new programs;
 gathering, integrating, and analyzing data; and;
 communicating results.

This coordinating function has the potential to add significant value to the ongoing efforts of
independently operating local, national, and regional programs. The standardization of data
collection methodologies, coordination of data analyses, and presentation of results through a
common web-based portal will benefit all stakeholders. The collaborative approach enabled by
this coordinating function will provide answers not previously attainable on a circumpolar scale
and lead to a broader understanding of the Arctic environment and the effects of its multiple
stressors on biodiversity and ecosystem integrity.

The CBMP will serve as a mechanism for harmonizing and enhancing monitoring efforts across
the Arctic in order to improve our predictive and reporting capabilities. The resulting information
will be made accessible in a broad range of formats geared towards specific target audiences
such as northern communities, scientists, governments, and the global community.

Information on Arctic species responses to environmental and development pressures is widely
scattered among scientists, government institutions, and northern communities. Through its
Expert Monitoring Groups (EMGs), the CBMP will be equipped to identify gaps in data,
integrate information and efforts aimed at monitoring and communication, and encourage the
development of new monitoring efforts to overcome gaps in knowledge. A major focus will be
on the organisms, services and processes of primary importance to the integrity of Arctic
ecosystems and the culture and livelihood of indigenous cultures. Special attention will be paid
to community-based observations and citizen science in recognition of the valuable and
significant contributions that Arctic residents can make to biodiversity monitoring.

The CBMP serves as an international forum of key scientists and conservation experts from all
eight Arctic countries, the six international indigenous organizations of the Arctic Council, and
various global conservation organizations. It is strategically linked to other international
conservation programs and initiatives such as the Arctic Monitoring and Assessment Programme
(AMAP), Sustaining Arctic Observing Networks Initiative (SAON), International Polar Year
(IPY), the Arctic Biodiversity Assessment (ABA) and the Convention on Biological Diversity
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(CBD), thereby ensuring effective coordination and integration with related Arctic and global
initiatives.

The CBMP’s results will be translated via the Arctic Council into effective conservation,
mitigation, and adaptation policies that promote the sustainability of the Arctic’s living
resources. To do this, information is needed not only on the status of and trends in Arctic
biodiversity at the circumpolar level, but also on the natural and anthropogenic stressors driving
trends in Arctic biodiversity at all geographic scales. Understanding how and why biodiversity
is changing at various scales will enable local communities and decision-making bodies to
develop informed policies and responses focused on adaptation, mitigation, and conservation.
This information will be provided by the CBMP in a timely fashion using diverse formats.

C. Program Clients: Users of Arctic Biodiversity Information

The demand for accessible, current, and accurate information on Arctic biodiversity is
increasing. This demand is coming from a broad set of stakeholders, including the general
public both within and outside of the Arctic and northern communities, in addition to local,
regional, national, global and Aboriginal institutions and governing bodies.

Figure 1 depicts the anticipated users of Arctic biodiversity information and the products needed
to serve these users. Northern communities are a key target recipient of the CBMP’s output, as
changes to Arctic biodiversity have a direct and often significant impact on the livelihood of
these communities. Products sought out by northern communities include biodiversity indicators
that depict regionally relevant status and trends information, summary reports and regional level
predictive ecosystem maps, and models that identify anticipated changes to ecosystems in a
specific region.

Decision and policy makers (e.g., environmental assessment bodies, co-management boards,
land-use planning agencies) operating at multiple geographic scales require accurate and current
information on the status of and trends in Arctic biodiversity - as well as their underlying causes
- in order to make informed and effective decisions. The CBMP products designed to meet the
needs of decision and policy makers include the biodiversity indices and indicators (at various
scales), ecosystem vulnerability assessments, policy recommendations, conservation plans, and
predictive models.
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Figure 1. CBMP User-Products Pyramid

Industry also requires accurate and timely information on Arctic biodiversity in order to
continually update best management practices and reduce its impact on the environment.
Products anticipated to meet industry needs include regional biodiversity indicators, best
management practices, regional habitat and species maps, and ecosystem vulnerability
assessments that identify those areas most vulnerable or sensitive.

The scientific community is most likely to be interested in comprehensive, detailed data.
Scientists are expected to want a full range of information products from the CBMP indicators
and indices (at various scales) to multi-disciplinary data to predictive models.

Finally, the public at large, both within and outside of the Arctic, has a significant need for
Arctic biodiversity information. The public’s fluctuating interest levels and limited technical
underpinnings necessitate the creation of products that are easy to understand, quick to view,
high impact, and broad in scope. CBMP products intended for the public, media and politicians
include the indices, public reports, and general assessments and newsletters that are written in
non-technical language.

Due to the diversity of languages in use around the Arctic, it is expected that many of the
CBMP’s products will be translated into Russian and other languages to facilitate access for a
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broader group of users. Also, multiple delivery formats will be used to engage a diverse
audience, including the CBMP’s Internet-based web data portal, website, and print-based
products such as newsletters and reports.

D. Circumpolar Biodiversity Monitoring Program and the Arctic Climate
Impact Assessment

In 2004, the Arctic Council released the Arctic Climate Impact Assessment (ACIA), which
recommended that long-term Arctic biodiversity monitoring be expanded and enhanced. In its
acceptance of the ACIA findings and projections, the Arctic Council directed two of its working
groups, the Conservation of Arctic Flora and Fauna (CAFF) Working Group and the Arctic
Monitoring and Assessment Program (AMAP), to examine these findings and develop follow-up
programmes and activities to address key projections for the future of the Arctic.

A primary response of the CAFF Working Group was the implementation of the CBMP. The
development of the CBMP as CAFF’s cornerstone program received Ministerial endorsement in
both 2004 (Reykjavik Declaration) and 2006 (Salekhard Declaration). Iceland led the Program
before Canada assumed the role of Chair in April 2005. The CBMP was formally launched in
September 2005 in cooperation with the United Nations Environment Programme–World
Conservation Monitoring Centre (UNEP-WCMC) in Cambridge, England.

The CBMP is the primary vehicle through which CAFF will follow up on ACIA’s
recommendations. It can also be used to promote Arctic biodiversity information in global fora
and reports, such as the United Nations Convention on Biological Diversity, the Ramsar
Convention on Wetlands, United Nations Millennium Development Goals, International Polar
Year, and the International Arctic Science Committee.
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III. Towards an Integrated and Sustained Arctic Biodiversity Monitoring
Network: Five-Year Implementation Plan

A. Monitoring Approach

The CBMP plans to adopt an integrated ecosystem-based approach to monitoring in its program
design, organization, and operation. Please refer to Figure 2.

Integrated Ecosystem-based Approach to Monitoring

The ecosystem-based approach to monitoring integrates information on land, water, and living
resources and lends itself to monitoring many aspects of an ecosystem in a geographic region. In
the context of Arctic biodiversity, the ecosystem-based approach implies the following
conditions:

 Recognition that monitoring all elements of ecosystems—including species, habitats,
ecosystem structure, processes, functions, and stressors to the ecosystems — is necessary
to gain a meaningful picture of what is happening to biodiversity;

 A focus on trends, including recognition of the dynamic nature of Arctic ecosystems and
the importance of identifying change that is outside the realm of natural variability;

 Recognition of the interplay between terrestrial, freshwater, and marine systems and the
way it shapes Arctic ecology and the goods and services that Arctic biodiversity
provides;

 Recognition of the dependence of Arctic biodiversity on conditions outside the Arctic;
 Recognition of humans and their cultural diversity as an integral component of many

ecosystems3; and
 Monitoring the interactions between people and biodiversity, such as sustainable use and

the ability of biodiversity to provide essential goods.

The ecosystem-based approach to monitoring considers the integrity of entire ecosystems and
their interaction with other ecosystems. Although the complexity and data/analysis requirements
far exceed those of the species approach, the rewards of the ecosystem-based approach are
significant. It identifies important relationships, providing a bridge between ecosystems, habitats,
and species and the impacts of stressors on ecological functions. The resulting information
contributes directly to adaptive management, thereby allowing for effective conservation,
mitigation, and adaptation actions appropriate to the Arctic.

3 Convention on Biological Diversity (COP 5, 2000), http://www.biodiv.org/programmes/cross-
cutting/ecosystem/description.asp



CBMP Implementation Plan March 2008

13

Figure 2. Organizational Structure of the CBMP
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B. “Network of Networks” Approach

The ecosystem-based approach is being incorporated first and foremost through the
establishment of five integrated, multi-disciplinary Expert Monitoring Groups (EMGs): Marine,
Freshwater, Coastal, Terrestrial Fauna and Terrestrial Vegetation. These EMGs will involve and
be supported by the coordination of a “network of networks”, drawing upon existing species,
habitat and site-based Arctic biodiversity monitoring networks and linking to abiotic and extra-
Arctic monitoring activities where relevant (please refer to Table 1).

The CBMP will act as coordinator for this “network of networks”, promoting standardization and
integration of information across biodiversity networks, establishing links to relevant extra-
Arctic, umbrella and abiotic monitoring networks, and providing value-added services in the
areas of data management, communications, reporting, and decision-making. Please refer to
Figure 2 in the previous section.

The CBMP will work with partners to develop and promote best methods for monitoring biotic
elements and promote abiotic measures relevant to Arctic biodiversity across the entire
circumpolar region. Coordinating the “network of networks” also involves supporting research
into the mechanisms driving biodiversity trends – information critical to effective management
decision making. It also includes research into the impacts of ecosystem changes on humans - the
societal-biota interface - thereby facilitating the development of effective mitigation and
adaptation strategies for Arctic communities. The discovery of and access to existing knowledge
(scientific, local and traditional) will also be promoted to facilitate cost-effective establishment
of historical baselines.

The “network of networks” approach recognizes the following:
 The importance of some species and species groups to the people and biodiversity of the

Arctic;
 The importance of building upon, integrating and expanding existing monitoring

capacity, which is typically organized around regional networks;
 Species-based monitoring is an established and effective method to be standardized

across the circumpolar Arctic;
 The relative ease with which non-technical people understand species trends and their

implications using the species-based approach (compared to the ecosystem approach);
 The importance of building on the focused use of a multidisciplinary approach by some

networks (e.g., Circumpolar Arctic Rangifer Monitoring and Assessment Network
(CARMA)); and,

 The importance of building on the strong links between scientific and community-based
monitoring found in some networks (e.g., CARMA).

Species, Ecosystem and Habitat-Based Networks

The Arctic has a well-established history of monitoring through species, ecosystem and habitat
based networks. A number of these programs are already active (e.g., seabird, caribou, goose,
International Tundra Experiment, etc.) and many are now partnered with the CBMP. The CBMP
is already working with partners to identify and develop new network-based monitoring
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programs to fill key gaps. One example is the recent collaboration between the U.S. Marine
Mammal Commission and the CBMP to develop pan-Arctic marine mammal monitoring plans.
The International Polar Year has provided a catalyst for the establishment of new networks (e.g.,
Freshwater Biodiversity Monitoring Network) and the strengthening of existing networks (e.g.,
CARMA).

Site-Based Networks

A number of research stations are currently active in the Arctic and more are planned (e.g.,
Canada’s High Arctic Research Station initiative), offering a cost-effective approach to
developing integrated, site-based sampling programs.

Site-based monitoring programs (e.g., Scandinavian/North American Network of Terrestrial
Field Bases (SCANNET) will assist in identifying important gaps and possibly allow for the
addition of new sites to fill those gaps. Replicated, multi-disciplinary measures across site-based
networks also lend themselves to the investigation of ecological relationships and the causes of
underlying trends. Some existing research-station networks already employ consistent,
repeatable, and standardized measures that span a large bio-geo-climatic gradient.

Other Arctic and Extra-Arctic Networks

Despite its focus on biotic data, the CBMP will link to and draw from a number of existing
abiotic networks that monitor key ecosystem elements potentially driving changes in Arctic
biodiversity (e.g., changes in sea ice extent and impacts of duration and distribution on marine
mammals).

Due to the migratory nature of a number of key Arctic species, it is important that the CBMP
establish links to extra-Arctic monitoring programs that monitor habitat (e.g., stopover sites,
wintering grounds) critical for these species. Without considering the entire range of a migratory
Arctic species and the stressors impacting within it, it is difficult to identify the fundamental
mechanisms driving trends in these species and make appropriate management decisions.

The CBMP can also interact with a number of ‘umbrella’ (multi-disciplinary monitoring mandate
including both biotic and abiotic elements) and global monitoring networks found both in the
Arctic (e.g., Arctic Observing Network (AON)) and around the globe (e.g., Global Earth
Observation System of Systems (GEOSS)). Much of this interaction would involve the two-way
transmission of metadata, data records, and reports between these networks and the CBMP,
thereby contributing to global reporting and assessments and improving the breadth and quality
of the CBMP’s analyses.
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Table 1. Examples of monitoring networks relevant to the CBMP

Active Monitoring Network Network Type Geographic
Coverage

Parameters
Measured

African-Eurasian Waterbird Agreement (AEWA) Species-based 118 countries from
the European
Community (EC)
Asia, Canada, the
Middle East and
Africa

Biotic

Arctic Borderlands Ecological Knowledge Coop
(ABEKC)

Ecosystem-based Porcupine Caribou
herd range and
adjacent areas

Biotic and abiotic

Arctic Monitoring and Assessment Program
(AMAP)

Species-based Circumpolar Biotic and abiotic
(contaminants,
pollution, climate)

Arctic Regional Ocean Observing System (Arctic
ROOS)

Ecosystem-based Circumpolar Abiotic

Bering Sea Sub-Network (BSSN) Ecosystem-based Bering Sea Biotic and abiotic
(Marine)

Bird Life International Global Planet-wide Biotic and abiotic
(birds)

Conservation of Arctic Flora and Fauna (CAFF)
Flora Group

Species-based Circumpolar Biotic (Terrestrial
vegetation)

Canadian Biodiversity Information Facility
(CBIF)

Species-based Canada Biotic and abiotic
measures.

Canadian Biodiversity Information Network
(CBIN)

Species-based Canada Biotic and abiotic
measures

Census of Marine Life (CoML) Global Planet-wide Biotic and abiotic
measures (marine)

Char Monitoring Network Species-based Circumpolar Biotic and abiotic
CircumArctic Rangifer Monitoring and
Assessment Network (CARMA)

Species-based Circumpolar Biotic (Wild Caribou
and Reindeer (and
relevant abiotic
measures)

Circumpolar Seabird Group (CBird) Species-based Circumpolar Biotic and relevant
abiotic

Earth Portal Global Planet-wide Biotic and abiotic
Ecological Monitoring and Assessment Network
(EMAN)

Site-based Canada Biotic and abiotic

Integrated Ecosystem Approach to Conserve
Biodiversity and Minimize Habitat Fragmentation
in the Russian Arctic (ECORA)

National Arctic Russia Biotic and abiotic

Finnish Long Term Socio-Ecological Research
Network (FinLTSER)

National Finland Biotic and abiotic

Freshwater Biodiversity Monitoring Network Habitat-based Canada Biotic and abiotic
Global Biodiversity Information Facility (GBIF) Global Planet-wide Taxonomic
Global Earth Observation System of Systems
(GEOSS)

Global Planet-wide Biotic and abiotic

Global Population Dynamics Database (GPDD) Global Planet-wide Biotic
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Active Monitoring Network Network Type Geographic
Coverage

Parameters
Measured

GLOBIO Global Planet-wide Human footprint
Global Observation Research Initiative in Alpine
Environments (GLORIA)

Ecosystem-based Planet-wide Biotic and abiotic

Interagency Taxonomic Information System
(ITIS)

Global Planet-wide Taxonomic database

International Tundra Experiment (ITEX) Ecosystem-based Northern Hemisphere
(Arctic)

Biotic and abiotic

Joint Assessment and Monitoring Programme
(JAMP)

Species-based North-East Atlantic Biotic

World Conservation Union (IUCN) Goose
Specialist Group

Species-based Northern Hemisphere Biotic

World Conservation Union (IUCN) Polar Bear
Specialist Group

Species-based Circumpolar Biotic

Knowledge Network for Biocomplexity (KNB) Global Planet-wide Biotic and abiotic
Monitoring Program for Svalbard and Jan Mayen
(MOSJ)

Species-based Arctic Norway Biotic

National Biological Information Infrastructure
(NBII)

Global Planet-wide Biotic and abiotic

National Monitoring of the Marine Environment
and Living Resources

National Barents and
Norwegian seas

Biotic and abiotic

National Oceanic and Atmospheric
Administration (NOAA)

Global Planet-wide Biotic and abiotic

National Snow and Ice Data Center (NSIDC) Global Planet-wide Abiotic
NatureServe International Global Planet-wide Biotic
Northern Forum Brown Bear Network Species-based Northern Hemisphere Biotic
Ocean Biogeographic Information System (OBIS) Species-based Planet-wide Biotic
Seabird Population Program (SEAPOP) Species-based Norway Biotic
Scandinavian/North American Network of
Terrestrial Field Bases (SCANNET)

Site-based Northern Europe Biotic and abiotic

SnowChange Global Circumpolar Biotic and abiotic
Streamlining European Biodiversity Indicators for
the 2010 goal (SEBI2010)

National Pan-Europe Biotic and abiotic

United Nations Environment Programme Global
Environmental Monitoring System (UNEP
GEMS/Water)

Global Planet-wide Biotic and abiotic

Wetlands International Habitat based Planet-wide Biotic and abiotic

C. Biodiversity Indices and Indicators

Effective monitoring is the foundation of responsive decision making; however, unless the right
information is reported in the right formats to the right audiences, the results of such monitoring
are effectively lost. In light of this, targeted and consistent reporting is a cornerstone of the
CBMP.

To facilitate effective and consistent reporting, the CBMP has chosen a suite of indices and
indicators (please refer to Appendix 2, Tables 1 and 2) that provide a comprehensive picture of
the state of Arctic biodiversity – from species to habitats to ecosystem processes to ecological
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services. They were chosen through an expert consultation process and reflect existing
monitoring capacity and expertise.

Criteria used to select the indicators included: sensitivity to natural or anthropogenic drivers;
scientific validity; relevance to and resonance with diverse audiences (e.g., local communities,
decision makers, global public); ecological relevance; sustainability of monitoring capacity;
subjection to targets and thresholds; and practicality. The indices and indicators were also chosen
to represent and incorporate the following: major Arctic biomes at various scales; known Arctic
pressures; major trophic levels, major Arctic biodiversity components (e.g., genes, species,
habitat) including humans; and critical ecosystem services and functions — using both
community and science-based monitoring approaches. Data generated by the CBMP’s networks
will underpin these indicators and indices.

The suite of indicators and indices will be developed in a hierarchical manner allowing clients to
‘drill’ down into the data from the high-order indices, to more detailed indicators underpinning a
particular index, to - where the data allows - specific population, subpopulation or regional
habitat trend data. This approach will maximize the utility and reach of the information by
address the varying data needs of end users (please refer to Figure 1).

The CBMP indicators and indices will facilitate the reporting of the Arctic’s progress towards
the Convention on Biological Diversity’s 2010 target to reduce the rate of loss of biodiversity.
In recognition of the CBMP’s Arctic biodiversity reporting expertise, the CBMP will become a
partner in the 2010 Biodiversity Indicators Partnership (2010 BIP) and assume responsibility for
conducting the Arctic analyses of CBD relevant indicators. The CBMP will develop agreements
with its partner Arctic monitoring networks to formalize how each network’s data will contribute
to the development of the Arctic biodiversity indicators and indices.

The CBMP indicators and indices will also form the foundation of the Arctic Biodiversity
Assessment Summary Report (Phase 1) to be completed by 2010. The 2010 BIP partnership and
the Arctic Biodiversity Assessment Summary Report have concurrent timelines, providing an
opportunity to cost share the development of the CBMP’s indicators and indices. (It is expected
that the CBMP indicators and indices will be supported by CAFF country funding and external
funding, as opportunities arise.)

The biodiversity indicators and indices will be developed in two phases. Phase 1 indicators
reflect currently accessible data, network capacity and existing indicator methodologies. Phase 2
indicators and indices are those where methodologies have yet to be developed or supporting
data is not yet available. Phase 1 (2008 to 2010) will involve development of the following
indices and indicators:

 Arctic Species Trend Index
 Trends in Abundance of Key Species
 Changes in Tundra Vegetation
 Arctic Red List Index
 Change in Status of Threatened Species
 Trends in Total Species Listed at Risk
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 Arctic Land Cover Change Index
 Trends in Extent of Biomes, Habitats and Ecosystems
 Arctic Habitat Fragmentation Index
 Trends in Patch Size Distribution of Habitats
 Trends in Extent, Frequency, Intensity and Distribution of Natural Disturbances
 Trends in Phenology
 Trends in Decomposition Rates
 Coverage of Protected Areas

Phase 2 (2011 to 2012) will involve development of the following indices and indicators:

 Arctic Trophic Level Index
 Water Quality Index
 Arctic Human Well-being Index
 Trends in Other Species Parameters (e.g., distribution, productivity, etc.)
 Trends in Availability of Biodiversity for Traditional Food and Medicine
 Trends in Use of Traditional Knowledge in Research, Monitoring and Management
 Trends in Incidence of Pathogens and Parasites in Wildlife
 Fragmentation of River systems
 Extent of Seafloor Disturbance
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D. Five-Year Work Plan

Over the next five years, building on the capacity of existing Arctic monitoring efforts and
working in partnership with these networks, CAFF countries, and the Permanent Participants, the
CBMP Office will focus its efforts on the key areas outlined in Table 2.

Table 2. Key Areas of Activity

Activity Description
Coordinating and integrating biodiversity monitoring programsProgram

Coordination
Linking Arctic monitoring efforts and outputs to global, national, regional, and local biodiversity-
monitoring efforts and reporting

Creating five expert monitoring groups that represent the Arctic’s major biomes: marine, coastal,
freshwater, terrestrial vegetation, and terrestrial fauna

Establishment of
Expert Monitoring
Groups

Developing pan-Arctic integrated monitoring plans that include standardized measures and harmonized
data protocols and encouraging the use of new technologies and approaches

Inventory of current Arctic biodiversity monitoring programs and existing information

Interpreting, integrating, and communicating existing biodiversity information, including establishing
statistical baselines and retrospective assessments

Assessing current monitoring capacity to identify elemental, geographic, and statistical design strengths
and deficiencies

Assessment of
Current
Monitoring
Capacity

Developing a strategy for building and maintaining a comprehensive and cost-effective circumpolar
monitoring program that addresses current deficiencies

Data
Management

Developing data management structures and a Web-based data portal for the dissemination, integration,
analysis, and synthesis of biodiversity information

Developing training modules to support the engagement of Arctic people in monitoring activities

Facilitate, promote and expand community-based monitoring programs and approaches

Capacity Building

Partnering with research organizations to fill monitoring gaps and develop new protocols, where needed

Nurturing frequent and effective communication among and between experts and communities that are
implementing biodiversity monitoring

Communications,
Education and
Outreach

Implementing an engagement strategy to nurture current CBMP partners and solicit new partners and
funders

Experimenting with methodologies for filling monitoring gaps

Identifying and initiating pilot monitoring projects, where clear gaps exist

Pilot Projects

Supporting local monitoring initiatives and linking local monitoring to broader circumpolar networks

Frequent, coordinated, and effective reporting on the status of Arctic biodiversity and the issues facing
it, using diverse formats to reach diverse audiences

Providing Arctic biodiversity information to global, national, regional, and local biodiversity monitoring
and reporting efforts

Reporting

Developing the suite of Arctic biodiversity indices and indicators that underpin the CBMP’s reporting
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Note: Program activities in the above table are not ordered on the basis of priority. Refer to Table 3 for specific
activity timelines.

Program Coordination

Coordination is a core function of the CBMP office. Coordination involves working closely with
many partners, including: all Arctic countries (through CAFF); other Arctic Council working
groups (e.g., AMAP, PAME); Arctic Council Permanent Participants; partner organizations (e.g.,
UNEP-WCMC, UNEP/Global Resource Information Base-Arendal); and, in particular,
circumpolar, national and regional Arctic monitoring programs and networks. It also involves
ensuring that program objectives are met and that direct and regular communication is achieved
with partners through meetings, workshops, newsletters, website updates, and conference calls.
The CBMP’s Engagement Strategy (Appendix 5) and Communications Strategy (Appendix 6)
detail how effective communications between the CBMP office and CBMP partners will be
ensured.

Establishment of Expert Monitoring Groups

Five Expert Monitoring Groups (EMGs) representing the major Arctic biomes - marine, coastal,
freshwater, terrestrial vegetation, and terrestrial fauna - will be created to lead the development
of multi-disciplinary, integrated, pan-Arctic monitoring plans and to provide ongoing scientific
and traditional knowledge input towards the enhancement of current monitoring. The
establishment of these five EMGs is seen as a logical approach for facilitating an integrated,
ecosystem-based approach to the monitoring of Arctic biodiversity.

These EMGs will be responsible for designing and implementing on-the-ground monitoring in
their area of expertise and developing strategies to fill critical monitoring gaps (see Assessment
of Current Monitoring Capacity below). Each EMG will be expected to make full use of existing
monitoring and data, draw on expertise from both inside and outside the Arctic and from other
relevant disciplines (i.e., climate science), incorporate both local knowledge and science-based
approaches, develop standardized protocols and analytical tools, and use existing and emerging
technologies such as remote sensing and genetic barcoding, where appropriate.

Each group will include and engage community, scientific, and indigenous experts. They will not
only work with existing research stations and monitoring networks to develop integrated,
forward-looking monitoring programs, but also focus efforts on the retrieval and use of existing
historical information, be it traditional knowledge or archived scientific data.

Each of the five EMGs will be developed as follows:

1. CAFF country leads or co-leads will be identified to provide the sponsorship and
development of each Expert Monitoring Group.

2. Terms of reference will be developed to outline the EMG’s responsibilities, objectives
and interaction with the CBMP office and the other EMGs.

3. Members of each EMG will be identified.



CBMP Implementation Plan March 2008

22

4. Background papers will be developed for each EMG, providing an overview of the main
issues facing the biome in question, the current monitoring capacity, and suggested
criteria for choosing biodiversity elements and parameters to monitor. It is anticipated
that development of these background papers will be concurrent with the Assessment of
Current Monitoring Capacity (see below). The results of the inventory of current
monitoring programs and the work of the Assessment will be directly linked to the
development of the background papers. This will allow the background papers to
identify gaps in monitoring coverage and suggested strategies for filling gaps.

5. Each background paper will undergo a 30 day peer review process, with revisions
completed prior to commencement of the workshop series.

6. Over the course of two workshops, the following issues will be addressed within the
context of the background papers:

a. What key elements and parameters should be monitored for this biome? Why?
What key information would each parameter provide?

b. What priority should be assigned to each parameter?
c. What, if any, monitoring or assessment has been or is being conducted that

addresses these priority elements and parameters? Where/when? What
organizations and networks are responsible for this monitoring?

d. What methods have been, are, or should be used (including novel technologies)?
e. At what scale and frequency should each parameter be monitored (e.g., pan-Arctic

vs. regional vs. local, seasonal vs. annual vs. longer periods)?
f. Where and when should each parameter be monitored?
g. What research and monitoring networks will be involved in the monitoring?

7. The answers to these questions will guide the development of pan-Arctic integrated
monitoring plans. Regional working groups (inter-agency/network teams) will be
responsible for adopting and implementing the Integrated Monitoring Plans in specific
regions of the Arctic.

8. Each EMG will then be re-organized into a smaller ‘steering group’ which will facilitate
ongoing communication amongst and between the regional working groups
implementing the integrated monitoring plans and the CBMP office.

Establishment of the EMGs and development of integrated monitoring plans began with an
implementation planning workshop held in Anchorage, Alaska in 2006. This workshop saw the
initial development of draft monitoring plans organized around conceptual models of each
system highlighting the most important drivers, elements, fluxes and processes to be monitored.
These draft monitoring plans will provide both the foundation and starting point for the
background papers and workshops to come, and be reflected in the resulting integrated
monitoring plans.

The CBMP Office will be responsible for the overall coordination of the EMGs, ensuring their
connectivity, linkages, and compatibility (please refer to Figure 2). Once EMG lead coordinators
are identified, the CBMP Office will establish regular conference calls to facilitate consistent
development of the EMGs and connectivity between them. As well, a designated member of
each EMG will participate in the other EMG workshops to ensure consistency and prevent
overlap between monitoring plans.
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The CBMP Office will, in cooperation with the EMGs, provide progressive and state-of-the-art
data management, assessment, outreach, and communication services. The integrated monitoring
plans will focus on the main pressures facing their particular systems and enable identification of
the functional relationships between these systems and the forces driving them. The information
from these integrated monitoring plans will not only directly contribute to and inform the current
CAFF indices and indicators (please refer to Appendix 2, Tables 1 and 2), but also provide
additional assessments beyond their scope, thereby encouraging ongoing data development and
progress.

Assessment of Current Monitoring Capacity

In order to serve as an early warning system, an effective circumpolar biodiversity monitoring
program must be able to perform the following functions:

 Detect significant trends in Arctic biodiversity within a reasonable time frame;
 Clearly identify mechanisms driving trends and distinguish them from natural

fluctuations;
 Identify key species, populations, habitats, and ecosystems under threat;
 Identify emerging issues/stressors most likely to critically impact Arctic biodiversity;
 Inform predictive modeling in order to identify future scenarios;
 Inform appropriate and effective conservation, mitigation, and adaptation actions;
 Increase public knowledge concerning Arctic biodiversity issues and public support for

conservation actions; and,
 Build and maintain a cost-effective monitoring capacity (e.g., identify links and overlaps

among programs, identify and fill gaps).

An overarching assessment of existing Arctic biodiversity monitoring capacity and data is the
pre-requisite to identifying what – if any – critical gaps exist and how best to address them. The
first step in such an assessment is to conduct an inventory of existing programs and biodiversity
trend information (e.g., historical data, traditional knowledge). Such an inventory will not only
underpin a comprehensive assessment of current monitoring capacity, but will also support the
establishment of historical baselines and trends for key elements of Arctic biodiversity. It will
also serve as a metadata library of current biodiversity monitoring protocols in use around the
Arctic – a valuable resource for promoting best monitoring practices.

Compared to on-the-ground monitoring, the retrieval and analysis of existing biodiversity trend
data can offer tremendous value. For example, indigenous peoples have inhabited Arctic regions
for many millennia and have observed changes in plants, animals, and habitats and the
relationships within and between Arctic ecosystems over time. This traditional knowledge,
preserved through their oral history, presents a unique opportunity to establish historical
baselines and trends.

The second step in the assessment is a technical gap analysis. Incorporating the results of the
inventory and input from the EMGs, the gap analysis will assess the current elemental (i.e.,
biodiversity components) and geographic coverage of biodiversity monitoring, design
deficiencies and inefficiencies, and the CBMP’s ability to fulfill the above noted functions for
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each of the five Arctic biomes. This analysis will inform all aspects of the CBMP, from overall
design (i.e., which indicators to track, where and at what spatial and temporal scales data
collection should occur, opportunities for standardization, methods to ensure timely trend
detection, appropriate benchmarks, the identification of causal mechanisms) to how the
information can be integrated, analyzed, and communicated. It is envisioned that this analysis
will be conducted collaboratively by the responsible EMG, with technical support provided by
two post-doctoral students.

The results of the comprehensive assessment of current monitoring capacity for each biome will
then be translated into specific recommendations for filling critical gaps in monitoring coverage
as part of the integrated monitoring plans produced by the EMGs.

An inventory and analysis of the current monitoring capacity for different regions and biomes
would include all types of Arctic biodiversity monitoring programs and would ideally be
conducted by a lead country or international organization in close cooperation with the EMGs,
CAFF countries, and Permanent Participants to ensure accuracy and objectivity. In cooperation
with the EMGs, projects involving the acquisition, analysis, and interpretation of existing
biodiversity trend information identified in the inventory will be initiated, where relevant. This
information will, in many cases, allow for the establishment of historical baseline conditions,
thereby providing valuable and cost-effective assessments of the historical and current status of
and trends in key elements of Arctic biodiversity.

Data Management

A large number of groups currently generate Arctic biodiversity data. This information is rarely
coordinated and often inaccessible. There is an increasing demand for easily accessible, accurate
and understandable information on biodiversity trends and their underlying causes.
Consolidating the vast amount of disaggregated data across all Arctic sub-regions and biomes
would not only facilitate access to current information on biodiversity trends, but would promote
a deeper understanding of inter-relationships at the local, regional, circumpolar and global scale.

The CBMP is proposing to develop a Web-based data portal in collaboration with UNEP-
WCMC that accesses, integrates, analyzes, and displays biodiversity information from a
multitude of stand-alone web servers. The portal will provide both a focal point for current
information on Arctic biodiversity and a common platform for all participating networks. It will
be accessed from multiple entry points, such as various species networks, and could become part
of the Arctic Council’s Arctic Portal.

The data portal will be hierarchical in structure, with geo-referenced data permitting analyses at
various spatial, temporal, and taxonomic scales (e.g., populations, regions, nations, circumpolar,
biomes, habitats). The portal will provide standards and schemas for sharing data and permit data
integration, analyses, and correlation. Biodiversity data (response or dependent variables) and
physical data (independent variables) will be synthesized by the portal to enable the exploration
of relationships and the factors driving change.
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The web-based data portal will provide for access to and integration and communication of
emerging trends in Arctic biodiversity and will be continually updated as new information
becomes available. The management of this data will be in accordance with the Conservation
Commons and the International Polar Year (IPY) data policies. As such, international standards
and procedures for data archiving and metadata documentation will be used in consultation with
the IPY Data Information Service. All information housed within the web-based data portal will
be in the public domain.

The CBMP’s web-based data portal will be developed as follows:

1. Initial pilot projects (e.g., Seabird Information Network) will be launched to develop
web-user interface for data entry and web software for accessing, integrating and
depicting data in real-time.

2. A set of ten Arctic biodiversity monitoring networks (and related indicators) will be
selected for Phase 1 development based on readiness to participate.

3. A core set of consistent schemas, standards and platforms will be developed for the Phase
1 networks. The developed platforms will allow for the real-time transmission of data
between disaggregated data servers to an integration platform (web-based data portal)
that integrates, analyses and disseminates information on Arctic biodiversity trends based
on the CBMP indicators and indices. Resources and expertise will be required at the data
source point to develop standardized databases. A workshop will be convened to develop
a consensus-based approach to data standards, schemas and platforms for consistent data
management and effective analyses of CBMP indicators.

4. Query outputs will be developed at various levels of detail (i.e., from broad indices to
indicators to population and sub-population or regionally specific trends).

5. Application interface software will be developed to run the user interface component of
the web-based portal.

More information regarding the CBMP’s Data Management Strategy and development of the
web-based data portal can be found in Appendix 3.

Capacity Building

Building capacity around Arctic biodiversity monitoring will be a key objective of the CBMP in
light of the significant value and contributions that Arctic residents have to offer. Priority
capacity building activities can focus on Russia, where the amount of Arctic territory and
biodiversity is significant and the needs and potential are great. Russia has a number of research
stations with corresponding long-term datasets that could be accessed to develop historical
baselines and enhanced with the addition of new relevant data. The activation of the EMGs
presents the primary mechanism for engaging and building upon existing and historical
monitoring in regions that are currently under-represented and/or lack the capacity to sustain
monitoring activities. The EMGs will also provide a forum where best monitoring practices and
techniques can be identified, shared and adopted by Arctic monitoring programs.

The Arctic leads the world in developing and employing community-based monitoring (CBM)
approaches, thereby presenting the CBMP with an excellent opportunity to utilize and integrate
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these methods alongside science-based approaches. A number of programs are currently
underway that employ community-based approaches to understand changes in Arctic
biodiversity (e.g., CBM utilizing local knowledge (Arctic Borderlands Ecological Knowledge
Co-op) and citizen-based science in Bering Sea Sub-Network)). There is an opportunity and
need to expand upon and replicate these efforts around the Arctic to maximize the contributions
of Arctic peoples to biodiversity monitoring. The CBMP can play a supporting role, providing
assistance with data management, training and other materials to help new programs develop and
existing programs expand. The return of monitoring data and interpretation to allow Arctic
communities to make use of the results of the CBMP’s work.

The CBMP will foster the continued development and use of community-based approaches using
two strategies. The first strategy will be to develop these approaches and capacities within the
EMGs on equal footing with other science-based approaches, involving the analysis and
interpretation of monitoring data in addition to data collection. The second strategy will be to
work with existing and future CBM programs to promote the development of a variety of
approaches. These community-based approaches would in turn be integrated with science-based
approaches and expanded to other areas of the Arctic.

Training manuals will be developed as the primary means to engage Arctic residents in
monitoring activities. Manuals highlighting specific CBM methods (e.g., body condition
sampling) will promote the adoption of these techniques within other regions and monitoring
programs. An overarching training manual that examines the full spectrum of successful and
established CBM programs (i.e. from citizen science programs to local and traditional
knowledge) will also be developed to direct the creation of new programs. Both types of training
manuals can also form the basis for an informal network of CBM practitioners who can share
with one another their experiences and lessons learned.

In collaboration with its partners, the CBMP will perform the following roles:

 Identify existing community-based monitoring programs and gaps in coverage (as part of
the inventory and analysis of current Arctic monitoring capacity);

 Develop and promote best monitoring protocols and specific indicators that can generate
circumpolar-scale status and trends;

 Develop and promote regional programs and monitoring approaches in other areas to
build cooperation and linkages;

 Promote coordination and integration of existing CBM programs; and,
 Provide an avenue for communicating local and regional information on Arctic

biodiversity trends to global audiences using multiple formats.

More information regarding the CBMP’s Community-Based Monitoring Strategy can be found
in Appendix 4.

Communications, Education and Outreach

One of the key challenges facing the CBMP is how to make biodiversity information relevant to
decision makers and helpful to those who are adapting to the drastic changes taking place in the



CBMP Implementation Plan March 2008

27

Arctic. As such, a comprehensive CBMP Communications Strategy (Appendix 6) has been
developed that identifies the main audiences for biodiversity information in the Arctic and
describes specific approaches to reach these audiences (please refer to Figure 1).

While scientists will benefit from the increased integration of monitoring information, northern
communities and decision makers stand to benefit most from the CBMP’s activities. They will
not only have access to relevant biodiversity information, but will also receive this information
in a format tailored to their needs, which will be identified through consultation. The web-based
data portal will meet many of these needs by providing interactive maps and reports; however, it
is anticipated that many communities will find printed products more helpful. Ultimately, the
CBMP aims to reach a global audience. Changes in the Arctic are of growing international
concern and are being watched as closely by educators and schools as by the general public.

Pilot Projects

The CBMP will take a phased approach to filling gaps in monitoring as they are identified. Pilot
projects will be encouraged to test new methodologies and engage both researchers and local
communities in the development of new monitoring components. The identified pilot projects
will be based upon the results of the Assessment of Current Monitoring Capacity.

Reporting

The frequent release of products tailored to specific audiences will be a trademark of the CBMP.
The CBMP will use the internet as a data management and reporting tool to the extent that
technology will allow. Interactive mapping has already begun and will continue to be enhanced
as data comes in from the networks. From the documentation of protocol details to newsletters
for non-technical audiences, the Program intends to report on implementation progress and
program results in a highly visible manner. Reporting activities will range from the frequent
release of indicators designed for local and regional decision making to the provision of
information for less frequent initiatives such as national and circumpolar reports. An early
recipient for the CBMP’s reporting efforts will be the Arctic Biodiversity Assessment Summary
Report, which will be based upon the CBMP’s indicators and indices.

Implementation Timeline and Anticipated Costs

While countries inside and outside of the Arctic are already spending substantial amounts on
biodiversity monitoring, very little is currently being invested in coordinating this monitoring
and providing regular, integrated reporting. As a result, much of the collected information never
reaches decision makers or the interested public and important links between data sets are never
made. However, as Table 4 outlines, an average annual investment in the CBMP of just 1.2
million dollars over the next five years could greatly increase the value of the data collected by
addressing these gaps.
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Table 3. Implementation Timeline.
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Milestone Description of Activities and Deliverables
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1. Fully staffed program office coordinates
overall program operations and monitoring

a. Hire office staff and develop office infrastructure (2008/2009)

b. Overall program operation and coordination (ongoing)

a. Conduct inventory of current, available Arctic biodiversity information and monitoring
programs (2008 to 2009)

b. Establish two post-doctoral positions (to work with inventory results and EMG’s to
conduct gap analysis of current monitoring by EMG biome) (2009 to 2010)

5. Include data from existing in- country
monitoring programs in CBMP data
management system

Ongoing

d. Community-based Monitoring Best Methods Manual (2010)
e. Establish CBM Guidance Group (2008)
f. Recruitment of CBM projects (2008)
g. Data Management (2008 onwards)
h. CBM Expert involvement in data interpretation (2008 onwards)

b. Contribute these assessments to the Arctic Biodiversity Assessment (2009 to 2011)

a. Develop Phase 1 indicators (2008 to 2010)
b. Develop Phase 2 indicators (2011 to 2012)

a. Identify lead or co-lead countries for each of the five EMG’s (2008)

a. Develop a Community-based Monitoring Strategy for the CBMP (2008)

b. Add Community-based monitoring modules for expert workshops (2008 to 2012 )

c. Community-based Monitoring Program Development Manual (2008)

e. Publish integrated monitoring plans (2010 to 2012)

d. Workshops to develop integrated circumpolar monitoring plans (2008 to 2012)

c. Background papers (2008 to 2010)

b. Convene all five EMG’s (2008/2009)

a. Pilot projects (2008 to 2009)

f. Implement integrated monitoring program via regional working groups (2010 onwards)

c. Quarterly newsletter production and other plain language outreach materials in a number of
languages (ongoing)
d. Coordinate internal communications and develop products to facilitate internal
communications (2008 onwards)

4. Assessment of Current Monitoring Capacity
completed

6. Implementation of Community-based
Monitoring Strategy

b. Maintain website (2008 onwards)

7. Establishment of statistical baselines, using
historic data, so current trends can be
interpreted.

8. Establishment of Outreach and Education
program

c. Operation and management of web-based data portal (2009 onwards)

b. Development of web-based data portal (2009 to 2011)

a. Utilize existing data to generate statistical baselines and retrospective assessments (2008 to
2011)

a. Complete website (2008)

9. Establishment of Biodiversity Indicators and
Indices

Timeline by quarter

20122011201020092008

c. Address key monitoring gaps through pilot projects and additional monitoring (2011
onwards)

2. Establishment of Expert Monitoring
Groups (EMG’s)

3. Establishment of Data Mgmt system and
Web-based Data Portal
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Table 4. CBMP Key Milestones, Activities, and Resources (in thousands US$) from 2008 to 2012

Milestone Description of Activities and
Deliverables

Total Annual
Cost

Current
Investment

(08/09 Fiscal
Year1)

Additional
Investment Needed

1. Fully staffed
program office
coordinates
overall program
operations and
monitoring
networks

a. Hire communications specialist and
data specialist and develop office
infrastructure (2008/2009)
b. Manage and coordinate overall
program (ongoing)

350K (Salary)
+
80K (O&M)

Canada: 150K
Salary + 32 K
O&M
Finland: 10K
O&M
Sweden: 10K
O&M

Communications
Specialist: 100K per
year (Salary)
Data Management
Specialist: 100K per
year (Salary)
Additional
operating costs: 28K
per year

2. Establishment
of Expert
Monitoring
Groups
(EMGs)

a. Identify lead or co-lead countries
for each of the five EMGs (2008)

b. Convene all five EMGs
(2008/2009)

c. Write background papers (2008 to
2010)

d. Host workshops to develop
integrated circumpolar monitoring
plans (2008 to 2012)

e. Publish integrated monitoring
plans (2010 to 2012)

f. Implement integrated monitoring
program via regional working
groups (2010 onwards)

260K (O&M) Norway:
Sponsoring
Marine EMG
(Funding TBA –
estimated at 52K
per year for 2
years)

208K per year for
remaining four
EMGs.

Background papers:
20K per EMG
Workshops: 40K per
EMG per year for 2
year period
Publish Integrated
Monitoring Plans:
10k
per EMG
Ongoing
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Milestone Description of Activities and
Deliverables

Total Annual
Cost

Current
Investment

(08/09 Fiscal
Year1)

Additional
Investment Needed

coordination: 30K
per EMG

3. Establishment
of Data
Management
System and
Web-Based
Data Portal

a. Launch pilot projects (2008 to
2009)

b. Develop web-based data portal
(2009 to 2011)

c. Operate and manage web-based
data portal (2009 onwards)

2008: 52K
(O&M)

2009 to 2011:
140K (O&M)
per year
2012 onwards:
40K (O&M)
per year

Canada: 46K
Norway/Russia:
4K
Finland: 2K

Development of web-
portal: 100K per year
for 3 year period
Maintain and Update
web-portal: 40K per
year

4. Assessment of
Current
Monitoring
Capacity
completed

a. Conduct inventory of current and
available Arctic biodiversity
information and monitoring
programs (2008 to 2009)

b. Establish two post-doctoral
positions (to work with inventory
results and EMGs to conduct gap
analysis of current monitoring by
EMG biome) (2009 to 2010)

c. Address key monitoring gaps
through pilot projects and
additional monitoring (2011
onwards)

2008/09: 105K
(O&M)
2009 to 2010:
110K (O&M)
per year

(1500K estimated
annual investment
to address key
gaps)

None Inventory: 105K
(15K per country;
Canada completed)
Two Post-Docs:
110K per year (two
post docs)
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Milestone Description of Activities and
Deliverables

Total Annual
Cost

Current
Investment

(08/09 Fiscal
Year1)

Additional
Investment Needed

5. Include data
from existing
in- country
monitoring
programs in
CBMP data
management
system

Covered under
Milestones 1, 3
and 5.

6. Implementation
of
Community-
Based
Monitoring
(CBM)
Strategy

a. Develop a CBM Strategy for the
CBMP (2008) - complete

b. Add CBM modules to EMG
workshops (2008 to 2012)

c. Complete CBM Program
Development Manual (2008)

d. Complete CBM Best Methods
Manual (2010)

e. Establish and operate CBM
Guidance Group (2008 onwards)

f. Recruit CBM projects (2008)
g. Manage CBM data (2008

onwards)
h. Involve CBM experts in data

interpretation (2008 onwards)

2008: 58K
(O&M)
2009:120K
(O&M)
2010:108K
(O&M)
2011 onwards:
58K (O&M)
per year

Canada: 25K
(CBM Program
Development
Manual)

Establish + Operate
CBM Guidance
Group and Data
Management: 33K
(2008); 120K (2009);
73K (2010); 57K
(2011 onwards)
CBM Best Methods
Manual: 35K (2010)
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Milestone Description of Activities and
Deliverables

Total Annual
Cost

Current
Investment

(08/09 Fiscal
Year1)

Additional
Investment Needed

7. Establishment
of statistical
baselines, using
historic data, so
that current
trends can be
interpreted.

a. Utilize existing data to generate
statistical baselines and
retrospective assessments (2008 to
2011)

b. Contribute these assessments to
the 2010 Arctic Biodiversity
Assessment (2009 to 2011)

80K (O&M) None Research and
analyse historical
baseline data: 80K
per year for 4 years

8. Establishment
of Outreach
and Education
Program

a. Complete website (2008)
b. Maintain website (2008 onwards)
c. Produce newsletter and other plain

language outreach collateral
materials in a number of languages
(ongoing)

d. Coordinate and facilitate internal
communications with appropriate
products

90K (O&M) Canada: 15K
(website
maintenance and
newsletter
production)

Communications
products: 75K per
year (55K
communications
materials; 20K
translation costs)

9. Establishment
of Biodiversity
Indicators and
Indices

a. Develop Phase 1 Indicators (2008
to 2010)

b. Develop Phase 2 Indicators (2011
to 2012)

2008 to 2010:
180K (O&M)
per year
2011 to 2012:
270K (O&M)
per year

Canada: 20K
(begin
development of
Arctic Species
Trend Index)
Finland: 10K

Phase 1 Indicators:
2008: 150K
2009: 180K
2010: 180K
Phase 2 Indicators:
2011: 270K
2012: 270K
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Milestone Description of Activities and
Deliverables

Total Annual
Cost

Current
Investment

(08/09 Fiscal
Year1)

Additional
Investment Needed

TOTALS 2008: 1155K
2009: 1310K
2010: 1298K
2011: 1228K
2012: 1128K

376 K (202K of
which is ongoing
costs (CBMP
office salary and
operating costs )

Total additional
(salary and
operating) funds)
required to
coordinate
monitoring,
maximize efficiency
and communicate
results:

2008: 953 K
2009: 1108 K
2010: 1096 K
2011: 1026 K
2012: 926 K

External funds to
address key
monitoring gaps:
1500K annually.

1Fiscal year corresponds to Canadian fiscal year (April 1 to March 31)
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Appendix 1: ACIA Follow-up:

Arctic Climate Impact Assessment Key Findings and
Recommendations Addressed, Fully or in Part, by the CBMP

ACIA 10 Key Findings:
Finding 1:
Arctic climate is now warming rapidly and much larger changes are projected

Finding 2:
Arctic warming and its consequences have worldwide implications

Finding 3:
Arctic vegetation zones are very likely to shift, causing wide-ranging impacts

Finding 4:
Animal species' diversity, ranges, and distribution will change

Finding 5:
Many coastal communities and facilities face increasing exposure to storms

Finding 6:
Reduced sea ice is very likely to increase marine transport and access to resources

Finding 7:
Thawing ground will disrupt transportation, buildings, and other infrastructure

Finding 8:
Indigenous communities are facing major economic and cultural impacts

Finding 9:
Elevated ultraviolet radiation levels will affect people, plants, and animals

Finding 10:
Multiple influences interact to cause impacts to people and ecosystems
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Chapter by Chapter Analysis

Although the CBMP is clearly focused on tracking the status and trends of Arctic
biodiversity, it will, to a large extent, be accounting for and tracking impacts to
biodiversity derived from climate change, thereby fulfilling, fully or in part, some of the
recommendations made by the Arctic Climate Impact Assessment. The following lists
the ACIA recommendations partially or fully relevant to the CBMP and provides a short
explanation as to how the CBMP might address them.

Chapter 2

ACIA Recommendation: As the Arctic is a region of large natural variability and
regional differences, more uniform coverage must be obtained to clarify past changes. In
order for the quantitative detection of change to be more specific in the future, it is
essential that steps be taken now to fill in observational gaps across the Arctic, including
the oceans, land, ice and atmosphere.

CBMP’s Role: The CBMP is mandated with improving the coverage and frequency of
long-term biodiversity monitoring across the Arctic, in all biomes. It will also compile
and synthesize existing information involving not only biodiversity variables, but also
physical variables such as sea-ice extent.

Chapter 3

ACIA Recommendation: For some areas, such as the central and eastern Russian Arctic,
few or no current records of indigenous observations are available. To detect and
interpret climate change, and to determine appropriate response strategies, more research
is clearly needed.

CBMP’s Role: Community-based monitoring techniques will be employed by the CBMP
to track the status and trends of Arctic biodiversity and understand the mechanisms
driving this change, such as those from human-induced climate change. The CBMP’s
approach will likely be through several regional partnership programs, new or existing,
that utilize indigenous observations on changes, specific to Arctic biodiversity.

ACIA Recommendation: In Eurasia and Greenland, little systematic work on indigenous
knowledge has been done, and research in these regions is clearly needed. Indigenous
observation networks have been set up in Chukotka, Russia, and some projects have
taken place in Alaska, but little systematic work has been done to set up, maintain, and
make use of the results from such efforts.

CBMP’s Role: Systematic long-term community-based biodiversity monitoring programs
that involve indigenous observations are expected to developed in different parts of the
Arctic such as in parts of Eurasia, where feasible.
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ACIA Recommendation: Problems to be tackled: determining how indigenous
knowledge can best be incorporated into scientific systems of knowledge acquisition and
interpretation; and; finding ways to involve indigenous communities in scientific research
and to communicate scientific findings to indigenous communities.

CBMP’s Role: Through the CBMP’s development of pilot community-based biodiversity
monitoring programs, the program will be exploring ways for involving, utilizing and
synthesizing information regarding that the status and trends of Arctic biodiversity
derived from scientific, indigenous and citizen science based approaches.

Chapter 6

ACIA Recommendation: A climatology of the spatial distribution of snow-water-
equivalent in each month is a critical need for model validation and hydrological
simiulations; this is especially urgent in high latitudes.

CBMP’s Role: The CBMP has applied for funding through IPY Canada to collect,
ground-truth, and interpret snow-water-equivalent data derived from satellite
observations for parts of Northern Canada.

Chapter 7

ACIA Recommendation: There is also a need to identify and monitor currently
widespread species that are likely to decline under climate change, and to redefine
conservation and protection in the context of climate and UV radiation change.

CBMP’s Role: The CBMP will be monitoring a number of Arctic species, some of which
are likely to decline under climate change.

ACIA Recommendation: The dominant response of current Arctic species to climate
change is very likely to be relocation rather than adaptation. Relocation possibilities are
very likely to vary according to region and geographic barriers. Some changes are
already occurring. However, knowledge of rates of relocation, impact of geographic
barriers, and current changes is poor. There is a need to measure and project rates of
species migration by combining paleo-ecological information with observations from
indigenous knowledge, environmental and biodiversity monitoring, and experimental
manipulations of environment and species.

CBMP’s Role: The CBMP will be monitoring, over time, the distribution of a number of
biodiversity elements, such as the distribution and extent of Arctic species and biomes.

ACIA Recommendation: Long-term environmental and biological monitoring are
becoming increasingly necessary to detect change, to validate model projections and
results from experiments, and to substantiate measurements made from remote sensing.
Present monitoring programs and initiatives are too scarce and are scattered randomly.
Data from the Arctic are often not based on organized monitoring schemes, are
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geographically biased, and are not long-term enough to detect changes in species ranges,
natural habitats, animal population cycles, vegetation distribution, and carbon balance.
More networks of standardized, long-term monitoring sites are required to better
represent environmental and ecosystem variability in the Arctic and particularly sensitive
habitats. Because there are interactions among many co-varying environmental variables,
monitoring programs should be integrated. Observatories should have the ability to
facilitate campaigns to validate output from models or ground-truth observations from
remote sensing. There should be collaboration with indigenous and other local peoples’
monitoring networks where relevant. It would be advantageous to create a decentralized
and distributed, ideally web-based, metadatabase from the monitoring and campaign
results, including relevant indigenous knowledge.

CBMP’s role: The CBMP will be integrating and standardizing information from current
monitoring programs using a decentralized, distributed web-based data portal and will be
filling gaps in geographic, temporal and elemental biodiversity monitoring coverage as
resources become available. The approach taken will utilize both remote sensing
information as well as community-based monitoring techniques involving indigenous
observations.

ACIA Recommendation: Monitoring requires institutions, not necessarily sited in the
Arctic, to process remotely sensed data. Much information from satellite and aerial
photographs exists already on vegetation change, such as treeline displacement, and on
disturbances such as reindeer/caribou overgrazing and insect outbreaks. However,
relatively little of this information has been extracted and analyzed.

CBMP’s Role: With a circumpolar perspective, the CBMP will be implementing some
remote sensing pilot projects that utilize remotely sensed data to determine the status and
trends in the distribution of various Arctic biomes as well as the extent of human impact
on these biomes.

Chapter 8

ACIA Recommendation: Integrated circumpolar monitoring of freshwaters – key
scientific gaps: the limited records of long-term changes in physical, chemical and
biological attributes throughout the Arctic; differences in the circumpolar availability of
biophysical and ecological data (e.g.,, extremely limited information about habitat
requirements of Arctic species); a lack of circumpolar integration of existing data from
various countries and disparate programs; a general lack of integrated, comprehensive
monitoring and research programs, at regional, national, and especially circumpolar
scales; a lack of standardized and networked international approaches for monitoring and
research.

CBMP’s Role: The CBMP’s mandate includes Arctic freshwater systems where they
pertain to the monitoring of biodiversity. Through partnerships with existing monitoring
programs, the CBMP will assist in building capacity and coverage for long-term
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monitoring of Arctic freshwater biodiversity and will assist in the standardization,
compilation, analysis, synthesis and reporting of status and trends information.

Chapter 9

ACIA Recommendation: The existing monitoring programs should be continued and
expanded (high priority), both spatially and in breadth of measurement. New monitoring
activities should be established in areas where they are presently lacking and these should
be designed to address the effects of climate change. Issues to be addressed include the
timing and amount of primary and secondary production, larval fish community
composition, and reproductive success in marine mammals and seabirds. Key ecosystem
components, including non-commercial species, must be included.

CBMP’s Role: The CBMP is working with its marine biodiversity monitoring partners to
develop monitoring strategies and build capacity and coverage of current monitoring and
assist with standardization, compilation, analysis, synthesis and reporting of marine
biodiversity status and trends information.

ACIA Recommendation: An Arctic database should be established that contains all
available physical and biological data.

CBMP’s Role: The CBMP is currently developing a web-based data portal that will
access distributed databases, including ones containing marine biodiversity monitoring
data, for the compilation, analysis and synthesis of biological information to determine
status and trends.

ACIA Recommendation: Past physical and biological data from the Arctic should be
recovered. There are many data that are not presently available but could be recovered.

CBMP’s Role: If resources became available, the CBMP could assist with the recovery of
archived biodiversity monitoring data that is not currently accessible.

Chapter 10

ACIA Recommendation: There are many areas of Arctic taxonomy that require
exploration and research; it is vital to the conservation of the Arctic’s biodiversity that
these taxonomic subjects are addressed.

CBMP’s Role: Many of the CBMP’s partner species networks are putting resources
towards taxonomic classification of Arctic species.

ACIA Recommendation: Monitoring is important for understanding how the Arctic’s
biodiversity is changing and whether actions to conserve biodiversity are being
successful; monitoring needs to occur at both the system level and the species level.
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CBMP’s Role: The CBMP’s mandate is to coordinate monitoring of Arctic biodiversity
including the tracking of the effectiveness of conservation efforts and the monitoring of
species and systems.

ACIA Recommendation: There needs to be a supply of trained ecologists who can devise
appropriate circum-Arctic classifications of habitats and then survey them so as to
measure their extent and quality and to establish their dynamics.

CBMP’s Role: Through collaborations with its partner monitoring networks, the CBMP
will be developing a Circumpolar Boreal Vegetation Map, involving standardized habitat
classifications and acting as a baseline for future monitoring of the trends in extent and
quality of these habitats.

ACIA Recommendation: Inventories need to be generated for the Arctic’s biodiversity
(both species and habitats), indicating for each entry in the inventory where it occurs and
either the size of the overall species population or the extent of the habitat. Such
inventories need to be on a circum-Arctic basis rather than on a national basis as nations
with Arctic territory also have territory south of the Arctic.

CBMP’s Role: While the CBMP is not directly developing inventories, its partners will,
in many cases, be the holders of information such as species populations and extent of
habitats that will be accessible, in most instances, through the CBMP’s web-based data
portal.

ACIA Recommendation: The genetic diversity of many of the Arctic’s species is
presently poorly known or unknown. Much research is needed to explore this aspect of
the Arctic’s biodiversity and conservation management will need to ensure that genetic
diversity is not lost.

CBMP’s Role: Through its partner monitoring networks, many aspects of genetic
diversity of Arctic species are being researched (e.g., Arctic Char).

ACIA Recommendation: Models need to be further developed to explore changes in
biodiversity under the various scenarios of climate change. These models will need to
explore biodiversity change in the sea, in freshwater, and on land.

CBMP’s Role: Biodiversity monitoring information managed by the CBMP will
contribute to model development through the comparisons of regional differences in
climate change impacts and the response of biodiversity to these impacts.

ACIA Recommendation: Circum-Arctic monitoring networks need to be fully
implemented throughout the Arctic. Data on the state of the Arctic’s biodiversity, on the
drivers of change in that biodiversity, and on the effectiveness of responses to those
changes, need to be collected, analyzed, and used in the development of future Arctic
biodiversity policy.
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CBMP’s Role: The CBMP will directly address all of these recommendations.

ACIA Recommendation: Attention needs to be given to establishing the kinds of
subsidiary aspects of monitoring, such as integrated monitoring and monitoring of
phenology, genetic diversity, and invertebrate fauna. These are vital if a holistic view is
to be taken of the Arctic’s biodiversity, its conservation in the face of a changing climate,
and the management of the biodiversity resource for future generations of people to use
and enjoy.

CBMP’s Role: The CBMP’s biodiversity indicators include phenology and the
monitoring of some invertebrate fauna.

ACIA Recommendation: A suite of indicators needs to be devised and agreed,
monitoring for them undertaken, and the results made publicly available in a format (or
formats) so as to inform public opinion, educators, decision-makers, and policy-makers.

CBMP’s Role: The CBMP has a draft list of biodiversity indicators for circumpolar
monitoring. The resulting status and trends information from these indicators will be
reported on regularly in a diversity of formats to reach the wider public as well as
decision and policy makers.

ACIA Recommendation: Best practice guidelines need to be prepared for managing all
aspects of the Arctic’s biodiversity. These need to be prepared on a circumpolar basis and
with the involvement of all interested parties.

CBMP’s Role: While not directly focusing on best management practices, the CBMP’s
biodiversity information will aid industry and governments in the development of best
practices as the CBMP will not only track changes in biodiversity but investigate the
causal mechanisms driving those changes, thereby informing best management practices.

ACIA Recommendation: Integrated forms of management, incorporating the requirement
for biodiversity conservation, need to be explored for all uses of the land, freshwater, and
sea in the Arctic.

CBMP’s Role: The CBMP will produce policy recommendations based upon the status
and trends it produces, especially where information regarding the mechanisms driving
biodiversity change is available. This information could be used to develop integrated
management approaches for the conservation of biodiversity.

ACIA Recommendation: Biodiversity conservation needs to be incorporated into all
policy development, whether regional, national, or circumpolar.

CBMP’s Role: The CBMP will produce policy recommendations for biodiversity
conservation based upon the results produced through its circumpolar monitoring.
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ACIA Recommendation: All nations with Arctic territory should be working toward full
implementation of the Convention on Biological Diversity, coordinating their work on a
circumpolar basis, and reporting both individually and jointly to the regular Conferences
of the Parties.

CBMP’s Role: The CBMP has adopted many of the CBD biodiversity indicators, when
relevant to the Arctic. These indicators will allow the entire Arctic region to be able to
report on progress made towards the 2010 CBD target.

Chapter 11

ACIA Recommendation: Achieving effective conservation and management of wildlife
in a changing Arctic will require a team-building approach among governments at all
levels that relate to the environment and human well-being, and with all other groups
with an interest in the Arctic. This effort should include the indigenous peoples and other
residents of the Arctic, and scientists undertaking research in the Arctic, representatives
of industry and business seeking development of Arctic resources or other economic
opportunities in the Arctic, those who travel to the Arctic for recreation or tourism, and
the non-governmental organizations seeking to protect or sustain environmental,
aesthetic, and other less tangible values of the Arctic in the broader interest of society.
The successful management and conservation of Arctic wildlife requires that these
groups be represented in the management process and that adequate information is
available for equitable consideration of the diverse interests that relate to Arctic wildlife.
The role of international, non-governmental environmental organizations is particularly
important in maintaining focus of the public on the broad spectrum of environmental
values existing in the Arctic when proposals for large-scale industry- or government-
sponsored projects become politicized at the regional or national levels.

CBMP’s Role: The CBMP represents a multiple partner (governments, NGO’s,
indigenous people’s, northern communities, industry, etc.), holistic approach to the
monitoring and conservation of Arctic biodiversity. It strives to bring together diverse
partners towards the common goal of conserving Arctic biodiversity in order to ensure
human well-being both inside and outside the Arctic.

Chapter 13

ACIA Recommendation: Present monitoring of the physical and biological marine
environment must be continued and in many cases increased. Basic research is a
prerequisite for understanding biological processes. Modern technology enables the
automation of many of the time-consuming tasks previously conducted from expensive
research vessels, e.g.,, buoys can now be deployed in strategic locations on land and at
sea for continuous measurement of many variables required in marine biological studies.
The monitoring of commercial stocks must also continue, applying new technologies as
these become available. There is a general shortage of ship time for sea-based work.
Administrators or governments are often unaware of this, also that despite computers
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enabling more extensive and deeper analyses of existing datasets, people are still required
to operate and program the computers.

CBMP’s Role: The CBMP will be working with its marine biodiversity monitoring
partners towards the goal of continuing and increasing the effectiveness of current Arctic
marine biodiversity monitoring efforts.

Chapter 14

ACIA Recommendation: Forest advance into tundra has the potential to generate a large
positive temperature feedback. Unfortunately, the understanding of change at this crucial
ecological boundary comes from a small number of widely separated studies undertaken
to achieve many different objectives. A coordinated, circumpolar treeline study and
monitoring initiative will be necessary to address definitively the question of how and
why this boundary is changing at the scale required to address its potential global
importance.

CBMP’s Role: The CBMP, while not planning on directly monitoring treeline position,
will be monitoring the distribution and extent of various terrestrial Arctic biomes. This
information may be able to contribute, over time, to a greater understanding of the
impacts of an advancing treeline on climate, but it may not be at an appropriate temporal
scale for climate modelling.

Chapter 15

ACIA Recommendation: There is a need for a carefully planned strategy, at the
community and regional level, to monitor and document environmental change. Arctic
Council members and program workgroups should provide technical assistance regarding
monitoring strategies, climate impact mitigation and pilot studies, data analysis, and
evaluation.

CBMP’s role: The CBMP is developing a biodiversity monitoring strategy based on a set
of indicators and including community-based and regional approaches.

ACIA Recommendation: There are few data on climate change impact on regional biota.
A critical need exists for the monitoring of wildlife diseases, and human–wildlife disease
interaction. There are few data on climate-induced changes in the diet of subsistence
species, which affects their nutritional value in traditional diets. Arctic Council programs
have the expertise to design effective regional and international monitoring programs in
cooperation with communities. This critical activity should be given a high priority.

CBMP’s Role: The CBMP, in collaboration with its partner species monitoring networks,
is developing a set of biodiversity indicators for long-term monitoring, that includes
monitoring the presence and distribution of such impacts on wildlife as disease.
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Chapter 18

ACIA Recommendation: Regional impacts: The ACIA mostly addressed impacts at the
large-scale circumpolar level. The attempt to differentiate between impacts within the
four ACIA regions was exploratory and did not cover these regions in depth. There is a
need to focus future assessments on smaller regions (perhaps at the landscape level)
where an assessment of impacts of climate change has the greatest relevance and use for
residents in the region and their activities.

CBMP’s Role: The CBMP, in some cases, may be able to shed light on the impacts of
climate change on biodiversity at the regional level, where regionally specific programs
are implemented and data rigour allows for such an analysis.

ACIA Recommendation: Observations and process studies: To improve future climate
impact assessments, many Arctic processes require further study, both through scientific
investigations and more detailed systematic documentation of indigenous knowledge.
Priorities include collection of data ranging from satellite, surface, and paleo data on the
climate and physical environment, to rates and ranges of change in Arctic biota, and to
the health status of Arctic people.

CBMP’s Role: The CBMP’s biodiversity indicators include the distribution and extent of
Arctic biota.
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Appendix 2: Indices and Indicators for Tracking Status and
Trends in Arctic Biodiversity

January 2008

Gill, M.J. and C. Zockler.
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2.0 BACKGROUND

2.1 Program Background

In response to the global importance of the Arctic’s biodiversity, the increasing pressures
on Arctic biodiversity and human communities, and our limited capacity to monitor and
understand these changes, the Arctic Climate Impact Assessment (ACIA) recommended
that long-term Arctic biodiversity monitoring be expanded and enhanced. In its
acceptance of the findings and projections from the ACIA, the Arctic Council directed
the Conservation of Arctic Flora and Fauna Working Group (CAFF) to examine the
ACIA findings related to biodiversity conservation and develop follow-up programmes
and activities to address key projections for the future of the Arctic. A primary response
has been the implementation of the Circumpolar Biodiversity Monitoring Program
(CBMP).

The CBMP functions as an international forum of key scientists and conservation experts
from all eight Arctic countries, the six international indigenous organizations of the
Arctic Council, and a number of global conservation organizations. It is strategically
linked to other international conservation programs and initiatives such as the Arctic
Monitoring and Assessment Programme (AMAP), Sustaining Arctic Observing Networks
Initiative (SAON), International Polar Year (IPY), the Arctic Biodiversity Assessment
and the Convention on Biological Diversity (CBD), thereby ensuring effective
coordination and integration with related Arctic and global initiatives.

The CBMP is, first and foremost, a coordinating entity for:
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 existing Arctic biodiversity monitoring programs;
 identifying new programs to address gaps in knowledge;
 gathering, integrating, and analyzing data; and;
 communicating results.

The CBMP will serve as a mechanism for harmonizing and enhancing monitoring efforts
across the Arctic in order to improve our ability to detect significant trends within a
reasonable time frame, identify the causes driving these trends, and report on them
effectively. The resulting information will be made accessible in diverse formats in order
to influence policy and engage diverse audiences, such as northern communities,
scientists, governments, and the global community.

2.2. The Challenge: Consolidating, Integrating, and Delivering Arctic
Biodiversity Information

Information on Arctic biodiversity, human stressors, and natural changes is currently
available in a piecemeal fashion and on an irregular basis. The information that does exist
is widely scattered among scientists, government institutions, and northern communities.
An integrated picture of the status of and trends in key species, habitats, processes,
services and ecosystem integrity in the Arctic and along relevant migratory routes is not
fully known. Although numerous monitoring efforts are currently underway, a lack of
coordination, long-term commitment, integration and involvement of local people has
resulted in limited links between monitoring information and decision making and a
limited ability to detect and understand change. A more effective way of communicating
results so that they are directly useful to policy is urgently needed in order to successfully
manage and conserve Arctic biodiversity and adapt to inevitable changes.

2.3 Purpose of the Biodiversity Indices and Indicators

Effective monitoring is the foundation of responsive decision making; however, unless
the right information is reported in the right formats to the right audiences, the results of
such monitoring are lost. That is why targeted and consistent reporting is a cornerstone of
the CBMP.

To facilitate targeted and consistent reporting, the CBMP has chosen a suite of indices
and indicators that provide a comprehensive picture of the state of Arctic biodiversity –
from species to habitats to ecosystem processes to ecological services. The suite of
indices and indicators can be used to report on the current state of Arctic biodiversity at
various scales and levels of detail to suit a wide range of audiences. They reflect
biodiversity components and services of critical importance to northern communities that
are dependent upon them, of critical importance to the continued functioning and
resiliency of Arctic ecosystems, of global significance, and were chosen to be dependent
upon, as much as possible, existing monitoring capacity, expertise and available data.
The current and planned CBMP biodiversity monitoring underpins this suite of indices
and indicators.
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Currently, global processes for reporting on the status and trends of biodiversity (i.e.
Convention on Biological Diversity) focus mostly on temperate and tropical regions with
less focus on Arctic regions. CAFF is well positioned to play a central role in reporting
on the status of Arctic biodiversity to policy makers and the public on the global stage.
The CBMP’s indicators and indices will ensure that current information on the status and
trends of Arctic biodiversity are highlighted in international efforts to track and
communicate status and trends in global biodiversity. This information will be used to
identify actions needed to protect Arctic biodiversity.

The CBMP indicators and indices are designed to serve a number of purposes and
audiences, including facilitating the reporting of the Arctic’s progress towards the
Convention on Biological Diversity’s 2010 target to reduce the rate of loss of
biodiversity. The CBMP indicators and indices will also form the foundation of the first
phase of the Arctic Biodiversity Assessment to be completed by 2010. Once developed,
the indicators and indices will be continually updated to track key trends in Arctic
biodiversity on an ongoing basis.

The CBMP indicators and indices are also designed to specifically meet the information
needs of decision and policy makers from national governments to regional governments
to local communities. The hierarchical nature of the indices and indicators allow for
users to ‘drill down’, when the data permits, to specific regions, habitats, populations and
sub-populations. It is anticipated that this level of resolution will be of greater relevance
in facilitating local and regional decision making and identifying significant trends that
require action.

One of the first steps in implementing the CBMP is to identify the key indicators that will
provide an accurate picture of the overall status and trends of Arctic biodiversity. Four
workshops were held in 2005 (Ottawa, Canada in April; Whitehorse, Canada in June;
Cambridge, U.K. in September; Whitehorse, Canada in November) and one in 2006
(Anchorage, USA in November) to discuss implementation of the CBMP. Workshop
discussions included defining the process for selecting indicators, the identification of
potential indices and indicators and consultation on the resulting suite of indicators. The
purpose of this discussion paper is to define the approach for selecting the key
biodiversity indicators, outline the review process, and highlight the indicators and
indices chosen to guide the main reporting output of the CBMP and the monitoring that
supports these indicators.
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3.0 SELECTING THE BIODIVERSITY INDICES AND INDICATORS

3.1 Sources Used and Supporting Initiatives

It must be noted that current efforts towards implementing the Circumpolar Biodiversity
Monitoring Program are dependent upon, and drawing from previous and existing
initiatives to develop circumpolar and international biodiversity monitoring programs.

While the development of the CBMP was first officially endorsed by the Arctic Council
Ministers in 2002, work towards its creation and implementation began earlier. In
February 2000, a workshop was held in Reykjavik, Iceland to discuss the development of
a Circumpolar Biodiversity Monitoring Program. This workshop gathered experts from
all Arctic countries (Canada, Finland, Denmark/Greenland, Iceland, Norway, Russia,
Sweden and the United States) as well as from the United Kingdom and the Russian
Association of Indigenous Peoples of the North to discuss circumpolar monitoring needs
with a focus on identifying key biotic elements of Arctic environments that could serve as
indicators for a fully-fledged circumpolar biodiversity monitoring network. This
important work has contributed to the selection of key indicators for the CBMP.

The process for selecting indicators is also drawing from and considering other existing
international initiatives of relevance such as the Convention on Biological Diversity’s
(CBD) Global Indicators, Convention on Migratory Species, and findings from the Arctic
Climate Impact Assessment.

Arctic Species Networks (e.g., Rangifers, Shorebirds, ITEX, etc.) and experts from other
scientific and indigenous organizations have also been consulted regarding the selection
of the key biodiversity indicators.

3.2 Key Drivers Influencing Arctic Biodiversity

The Circumpolar Biodiversity Monitoring Program is in response to widespread concern
over current and future anticipated impacts of human-induced drivers (stressors) on
Arctic biodiversity. Consequently, the key drivers influencing circumpolar biodiversity
need to be identified, understood, and considered when choosing indicators for tracking
the status and trends of Arctic biodiversity. In other words, the biodiversity indicators
should highlight and be responsive to these key drivers. At the same time, the suite of
indices and indicators along with the research and monitoring programs underpinning
them must be comprehensive and flexible enough to respond to emerging pressures. The
key drivers listed below are adopted from the Circumpolar Biodiversity Monitoring
Program Framework Document (Petersen et al. 2004). They are:

1) Climate Change;
2) Pollution (including contaminants);
3) Habitat Fragmentation;
4) Over-harvesting of marine and terrestrial species;
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5) Regional and economic development; and;
6) Invasive species.

3.3 Criteria for Choosing the Key Indices and Indicators

Criteria are needed to guide the selection of key indicators and indices for inclusion in the
Circumpolar Biodiversity Monitoring Program. Two sets of criteria were developed for
ensuring a consistent and transparent process for choosing the most effective biodiversity
indicators and indices. The criteria chosen also reflect the need to ensure that the entire
suite of biodiversity indicators and indices provide an optimum thematic, elemental and
geographic coverage highlighting a range of circumpolar issues, habitats, processes,
services and species. The criteria listed below were adapted from criteria outlined in the
Circumpolar Biodiversity Monitoring Program Framework Document (Petersen et al.
2004), and the CAFF/AMAP Workshop on a Circumpolar Biodiversity Monitoring
Program (CAFF/AMAP 2000). They are:

Indicator Criteria

 Scientifically valid (rigorous methodology; power to detect change);
 Easily understandable and therefore, easily communicated;
 Responsive to change (key Arctic drivers);
 Relevant to:

o The Circumpolar region;
o Conservation of Arctic Flora and Fauna;
o Other biodiversity programs (both regional and global);
o People within the Circumpolar region;
o People outside of the Circumpolar region;
o Decision and policy makers.

 Ecologically relevant;
 Subject to targets and threshold setting;
 Long-term commitments to monitor; and;
 Practical:

o Cost effective;
o Data accessible;
o Technically feasible to measure; and;
o Representative of multiple species, ecosystems and/or habitats.

Suite Criteria

 Key drivers addressed;
 All components of biodiversity (genetic, species, and habitat) covered;
 Marine, coastal, freshwater and terrestrial habitats covered;
 All trophic levels covered;
 Phenological changes measured;
 Species range changes measured;
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 Vulnerable species and habitats covered;
 All available knowledge systems used;
 Community-based monitoring employed;
 Remote sensing used; and;
 Human elements of Arctic systems covered.

3.4 Selection Process

The process of choosing potential indicators for inclusion in the CBMP begins with
drawing on a number of key sources (Fig. 1) to develop an inclusive list of indicators.
These sources include the Convention on Biological Diversity’s (CBD) Global
Indicators, input from the existing Arctic Species Networks, the CAFF/AMAP Workshop
on a Circumpolar Biodiversity Monitoring Program (CAFF/AMAP 2000), and input from
other relevant international initiatives, programs and plans (e.g., Wetlands International,
Toward an Integrated Arctic Observing Network). An initial list of candidate indicators
was developed from these sources through a series of workshops and through feedback
obtained via questionnaires. The proposed indicators were then scrutinized using the
suite and indicator criteria outlined above. Indicators that met the criteria formed part of
the Initial Draft List of Indicators for the CBMP. A priority setting exercise, involving
various stakeholders, then resulted in a smaller set of indicators and indices – the Final
List of CBMP indicators and Indices.

Figure 1: Process for selecting a suite of biodiversity indicators and indices for the
CBMP.

This selection process began during the June 2005 workshop in Whitehorse, Yukon,
Canada. Initial selection criteria were developed and indicators were organized using a
modified version of the table used during the February 2005 Tenth meeting of the
Subsidiary Body on Scientific, Technical and Technological Advice in Bangkok,
Thailand. The current CBD global indicators were reviewed and those relevant to the

Convention on Biological
Diversity - Global Indicators

CAFF 2000 Summary Report

Criteria
Applied

Initial Draft List of
Indicators

Arctic Research and Monitoring
Networks

Other International Initiatives,
Plans and Programs

Priority
Setting

Final List of Indicators
and Indices
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CAFF area were chosen for inclusion. Others not relevant were deleted and a third group
of CBD indicators were modified to be more relevant to the Arctic. This process was
continued at the second workshop in Cambridge, U.K. with a larger, more diverse group
of stakeholders representing scientific organizations, Arctic species monitoring networks,
Aboriginal groups, and international non-governmental organizations. This workshop
brought in more indicators for consideration and further detail to the draft list of
indicators with specific biodiversity elements identified as sub-sets to the draft list of
indicators along with identified lead organizations and some indication of the monitoring
capacity and data quality (Table 2). A questionnaire was developed and broadly
distributed to receive further input to the intial list of candidate indicators. The third
November 2005 workshop in Whitehorse finalized the selection criteria and applied the
two sets of criteria to the draft list of indicators resulting from the previous workshops
and questionnaire feedback. Priority setting also took place at this workshop based on
how well each candidate indicator met the selection criteria. Table 1 identifies the final
list of indicators and indices including information on which ones are relevant to the
CBD Indicators. Table 2 provides more detail regarding each of the selected indicators
and indices and highlights the hierarchical (nested) approach that will be taken in their
development in order to maximize the reach and relevancy of the information reported.

The first round of indicator selection resulted in more indicators than ultimately desired.
This approach was deliberately chosen so as to avoid precluding input from the various
stakeholders who were ultimately involved in the decision process. It is, however, worth
noting that the goal was to achieve a relatively small, simple and practical set of
biodiversity indicators to be tracked as part of the CBMP. Some of the indicators and
indices chosen still require methodology to be developed. The technically feasible
indicators with existing data and existing methodologies will be developed first (Phase 1
development). The other desired indicators and indices that currently lack the
methodology for development will become the focus of efforts in Phase 2.

4.0 THE CBMP BIODIVERSITY INDICES AND INDICATORS

Table 1 outlines the CBMP Biodiversity Indices and Indicators and highlights the ones
that are linked to the CBD indicators. This list is not exclusive as it is expected that the
CBMP will be reporting on information, derived from the Expert Monitoring Group’s
integrated monitoring plans, not captured in the current suite of indicators and indices.
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Table 1: Summary of CBMP Indices and Indicators and relationship to Convention on Biological Diversity (CBD) Indicators and Indices

CBMP Indices and Indicators
Linkage with CBD
Indicators (yes/no)

Species Composition

Arctic Species Trend Index √

Trends in Abundance of Key Species + Trends in other species parameters (e.g., distribution,
productivity, survival, body condition, etc.)

√

Arctic Red List Index
√

Change in Status of Threatened Species *
√

Trends in Total Species Listed at Risk * X

Ecosystem Structure

Arctic Trophic Level Index √

Water Quality Index √

Habitat extent and change in quality

Arctic Land Cover Change Index X

Trends in Extent of Biomes, Habitats and Ecosystems √

Arctic Habitat Fragmentation Index
X

Trends in Patch size distribution of Habitats
X

Fragmentation of River Systems √

Extent of Seafloor Disturbance
X
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Ecosystem Functions & Services

Trends in Extent, Frequency, Intensity and Distribution of Natural Disturbances
X

Trends in Phenology
X

Trends in Decomposition Rates X

Human Health & Well-being

Arctic Human Well-being Index
X

Trends in availability of biodiversity for traditional food and medicine √

Trends in use of Traditional Knowledge in research, monitoring and management X

Trends in incidence of pathogens and parasites in wildlife
X

Policy Responses

Coverage of Protected Areas √



CBMP Implementation Plan March 2008

56

4.1 CBMP Indicator and Index Definitions

Indices:

Arctic Species Trend Index:

The Arctic Species Trend Index will illustrate broad trends in abundance using
population data from diverse taxa across all regions of the Arctic. It will employ the
same methodology as developed for the Living Planet Index.

Arctic Red List Index:

The Arctic Red List Index will illustrate the relative rate at which species in particular
groups change in overall threat status (using IUCN Red List categories).

Arctic Trophic Level Index:

The Arctic Trophic Level Index will illustrate changes in trophic level balance for
freshwater, marine and possibly terrestrial systems. Methodology has been developed for
the generation of a Marine Trophic Level Index utilizing existing commercial catch data.

Water Quality Index

The Water Quality Index will illustrate broad trends in water quality across the Arctic.

Arctic Land Cover Change Index:

The Arctic Land Cover Change Index will illustrate changes in land coverage by habitats
and at various scales.

Arctic Habitat Fragmentation Index:

The Arctic Habitat Fragmentation Index is a measure of habitat quality. It will track
changes in degree of habitat fragmentation across various regions and habitats

Arctic Human Well-being Index:

The Arctic Human Well-being Index will tracks in the integrity of ecosystems and their
ability to provide services for local communities.

Indicators:

Trends in Abundance of Key Species:
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This indicator will track changes in abundance of a number of vertebrate and invertebrate
species of critical importance to northern communities and/or playing a critical
ecosystem function. This indicator will be developed utilizing existing monitoring
capacity and data in the Arctic.

Trends in Other Species Parameters:

A number of parameters other than abundance (e.g., productivity) can provide valuable
insight into changes in ecosystems and identify possible drivers of change. These
parameters will be developed based on the advice of our Expert Monitoring Groups and
existing monitoring networks.

Change in Status of Threatened Species:

This indicator will track relative changes in the status of reassessed species.

Trends in Total Species Listed at Risk:

This indicator will track the changes in the number of species listed at risk as tracked by
the IUCN.

Trends in Extent of Biomes, Habitats, and Ecosystems:

This suite of indicators will track the change in distribution and coverage of major
ecosystems and critical habitats in the Arctic.

Trends in Patch size Distribution of Habitats:

This indicator will track changes in the level of ecosystem intactness by measuring
changes in the patch size distribution of various Arctic and sub-Arctic habitats.

Fragmentation of River Systems:

This indicator will track changes in the degree to which rivers have been modified by
dams, water transfers and/or water withdrawal.

Extent of Seafloor Disturbance:

This indicator will measure changes in the extent and distribution of bottom trawling in
Arctic marine waters.

Trends in Extent, Frequency, Intensity and Distribution of Natural Disturbances:

This indicator will illustrate changes in the extent, frequency and distribution of natural
disturbances (e.g., forest fires, insect/disease outbreaks) in various Arctic and sub-Arctic
habitats.
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Trends in Phenology:

This set of indicators will measure changes in the timing of key ecological events in the
Arctic such as first flowering dates, dates of peak primary production and arrival times
for migratory species.

Trends in Decomposition Rates:

This indicator will track changes in the decomposition rate in both tundra and boreal
forest biomes.

Trends in Availability of Biodiversity for Traditional Food and Medicine:
This indicator will measure changes in the availability of key traditional food and
medicine resources for northern communities.

Trends in Use of Traditional Knowledge in Research, Monitoring and Management:

This indicator will illustrate, on a regional basis, the level by which Traditional
Knowledge is used to influence research, monitoring and management decisions around
the Arctic.

Trends in Incidence of Pathogens and Parasites in Wildlife:

This indicator will measure changes in the number of incidents of pathogens and
parasites reported in wildlife species where tissue sampling occurs (e.g., barren-ground
caribou).

Coverage of Protected Areas:

This indicator will illustrate trends in the amount and type of protected areas found in
around the Circumpolar north and will illustrate how representative they are in capturing
the variety of ecosystems found across the North.
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5.0 DEVELOPMENT OF THE CBMP’S INDICATORS AND INDICES

The development of the CBMP’s indices and indicators is concurrent with and will serve
a number of Arctic and global initiatives. In preparation for reporting on the world’s
progress towards the CBD’s 2010 target to reduce the rate of loss of biodiversity, the
2010 Biodiversity Indicators Partnership (2010 BIP) has been established to facilitate a
coordinated and efficient approach to the analysis of CBD indicators in all regions of the
planet. Recognizing the CBMP’s expertise in reporting on trends in Arctic biodiversity,
the CBMP has been asked to join the 2010 BIP – with the responsibility of conducting
the Arctic analyses of CBD relevant indicators.

The Arctic Council’s Conservation of Arctic Flora and Fauna Working Group will be
delivering a three phased Arctic Biodiversity Assessment (ABA). The CBMP indicators
and indices, as developed, will form the foundation of the first phase of the ABA
(Summary Report).

The 2010 BIP partnership and Phase 1 of the Arctic Biodiversity Assessment are
complimentary in their timelines, providing an opportunity for cost sharing and
collaboration in the development of the CBMP’s indicators and indices. It is expected
that the CBMP’s indicators and indices will be supported by 2010 BIP funding, CAFF
country funding, and external funding as opportunities arise.

In preparation for delivery of the CBMP indicators and indices to both phase 1 of the
ABA and the 2010 BIP, the CBMP will be developing agreements with its partner
monitoring networks to ensure data contributions that directly contribute to the CBMP’s
indices and indicators.

The biodiversity indicators and indices will be developed in two phases. Phase 1
indicators and indices reflect currently accessible data, network capacity and existing
methodologies. Phase 2 indicators and indices are ones where either methodologies are
yet to be developed and/or data underpinning these indicators is not yet available. Phase
1 (2008 to 2010) will involve development of the following indices and indicators:

 Arctic Species Trend Index
 Trends in Abundance of Key Species
 Changes in Tundra Vegetation
 Arctic Red List Index
 Change in Status of Threatened Species
 Trends in Total Species Listed at Risk
 Arctic Land Cover Change Index
 Trends in Extent of Biomes, Habitats and Ecosystems
 Arctic Habitat Fragmentation Index
 Trends in Patch Size distribution of habitats
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 Trends in extent, frequency, intensity and distribution of Natural Disturbances
 Trends in Phenology
 Trends in Decomposition Rates
 Coverage of Protected Areas.

Phase 2 (2011 to 2012) will involve development of the following indices and indicators:

 Arctic Trophic Level Index
 Water Quality Index
 Arctic Human Well-being Index
 Trends in other species parameters (e.g., distribution, productivity, etc.)
 Trends in availability of biodiversity for traditional food and medicine
 Trends in use of Traditional Knowledge in research, monitoring and management
 Trends in incidence of pathogens and parasites in wildlife
 Fragmentation of River systems
 Extent of Seafloor Disturbance.

Technical backgrounders for each indicator will be developed (similar to the CBD
technical backgrounder format) to determine data availability, accessibility and power.
Based on the technical backgrounders, the analysis will be conducted using as much data
as is currently available.

It is anticipated that, after initial development of the CBMP indicators and indices, the
Arctic Council’s Conservation of Arctic Flora and Fauna Working Group will begin a
process for identifying targets and thresholds for each indicator and index.

Indicator Development Timeline

April 2005: CBMP Lead and Task Teams established in Ottawa, Canada to
formulate and implement CBMP action plan.

June 2005: Process for selecting key biodiversity indicators and selection of
indicators begins during workshop in Whitehorse, Canada.

July 2005: Draft discussion paper outlining the indicator selection process,
key indicators and review process developed and sent for initial
review.

September 2005 Indicator Task Team meets in Cambridge, United Kingdom to
continue work on selection of indicators. Draft discussion paper
updated.

November 2005: Third workshop in Whitehorse, Canada finalized selection criteria
and final selections of indicators made.
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November 2006: CBMP Indicators and Indices presented at Anchorage, USA
Implementation Planning Workshops and CAFF Management
Board Meeting

December 2007: United States and Finland announced as co-leads of the Arctic
Biodiversity Assessment

February 2008: CBMP to join 2010 Biodiversity Indicators Partnership

April 2008 to Technical Backgrounders for Phase 1 indicators to be developed.
September 2008:

September 2008 Development of draft Phase 1 indicators and indices.
to March 2009:

March 2009 to Phase 1 indicators and indices finalized, contributed to Arctic
March 2010: Biodiversity Assessment (Phase 1) and 2010 BIP.

April 2010 to Technical Backgrounds for Phase 2 indicators to be developed.
September 2010:

September 2010 Development of draft Phase 2 indicators and indices. Phase 1
to September 2011: indicators and indices incorporated into CBMP web-based data

portal.

September 2011 Phase 2 indicators and indices finalized and incorporated into
To March 2012: CBMP web-based data portal.

Beyond 2012: Periodic reviews and refinements of indicator suite and monitoring
methodologies.

Proposed Budget for Development of Indicators and Indices

It is expected that the Biodiversity Indicators and Indices will be supported by 2010 BIP
Global Environment Facility funding, CAFF country funding (as support to both the
CBMP and the Arctic Biodiversity Assessment), and external funding and collaboration
opportunities (e.g., UNEP global reporting and assessments).
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Table 3. Proposed budget for development of the Biodiversity Indicators and Indices.

Milestone Description of Activities and
Deliverables

Total
Annual

Cost

Current
Investment
(08/09 Fiscal
Year)

Additional
investment needed

Establishment of Biodiversity
Indicators and Indices

a. Develop Phase 1 indicators
(2008 to 2010)

b. Develop Phase 2 indicators
(2011 to 2012)

2008 to
2010: 180K
(O&M) per
year
2011 to
2012: 270K
(O&M) per
year

Canada: 20K
(begin
development of
Arctic Species
Trend Index)
Finland: 10K

Phase 1 Indicators:
2008: 150K;
2009: 180K;
2010: 180K;
Phase 2 Indicators:
2011: 270K;
2012: 270K
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I. DATA MANAGEMENT WITHIN THE CBMP

Objective
A key objective of the CBMP is to create an efficient mechanism and a public and
transparent platform to facilitate information on the status and trends of biodiversity in
the Arctic region, preferably based on raw data and in a digital format. An overarching
challenge for the CBMP is to be able to detect Arctic biodiversity trends in a reasonable
time frame, attribute the underlying causes of these trends and report on trends in as
efficient a manner as possible.

Contributors and data range widely across the Arctic biodiversity community and outside.
Partner programmes within the Arctic Council and others are invited to participate and to
contribute. The CBMP is nested in a global initiative lead by the CBD to halt the loss of
biodiversity by 2010, and is also closely linked with other Arctic Council Declarations.
The CBD 2010 target is a common goal that CAFF and the CBD share, and the CBMP is
set to measure progress towards this global target for the Arctic region. In this respect,
CBMP offers an ideal test case for measuring the effectiveness of biodiversity
conservation on a global scale.

The challenge is to access and manage the immense, widely distributed and diverse
amount of biodiversity data from a multitude of contributors, levels and formats. Another
challenge is being able to effectively correlate biodiversity data with physical and
chemical data in order to achieve a greater understanding of the possible causes driving
biodiversity trends at varisou scales (regional to global). Meeting these challenges will
significantly improve policy and management decisions through improved access to
current, accurate and integrated information on biodiversity trends at various scales and
their underlying causes.

Purpose of Data Management in the CBMP
Effective and efficient data management is fundamental to the success of the CBMP. It
provides the means to connect individual Partner networks and indicator development
efforts into an integrated whole that can be communicated effectively and credibly to a
range of audiences, and usefully delivered to stakeholders. The purposes can be
summarised as follows:

Quality assurance – ensuring that the source datasets and indicator development
methodologies are the best possible and that data integrity is maintained
throughout processing steps.

Enhancing consistency across indicators and networks – by encouraging the use
of common standards and consistent reference frames and base datasets.

Efficiency – reducing duplicate effort through sharing data, methodologies and
experiences.



CBMP Implementation Plan March 2008

66

Sustainability – ensuring archiving and on-going indicator production throughout
the CBMP.

Enhanced communications – through integrated Internet services to produce (and
distribute) information products, making indicator methodologies accessible,
providing metadata on source datasets.

Linkages – ensuring complimentarity between the variety of networks and
partnerships and with other international relevant processes, such as the CBD
Clearing House Mechanisms, other indicator processes (national, regional and
global), MEAs, and global assessment processes (such as GEO and the
Millennium Ecosystem Assessment).

Enhanced credibility – by providing transparency in methodologies, datasets, and
processes.

The implementation of this ambitious programme is relying on the participation of many
partners at multiple levels. Such collaboration is essential in order to develop an
effective and efficient data management system. It will provide unique opportunities for
the networks to benefit from each other’s experiences, in exchanging data within and
across the networks and comparing network’s data with similar data sets from other
biodiversity networks or with the physical and chemical data derived from other
networks, external to the CBMP.

Modern management toolkits and new computational techniques are required to address
these challenges. We envision a modern web-based and geo-referenced digital toolkit to
manage and ensure CBMP data quality and quantity.

Approach and Functionality

The Web-based Portal as the data interface
Web-based portals allow for a convenient data search, discovery, entry and compilation
point, providing worldwide access. The web-based portal is crucial for the CBMP and
will serve several purposes: It will provide geo-referenced access to data from within the
networks and will provide a common platform with multiple entry points (e.g., CAFF
web site) for data access, integration, harmonisation and delivery. This will allow access
for a wide range of user groups for the analysis of trends, data synthesis and a convenient
production of reports.

The proposed web-based portal will act as a joint entry point for CAFF and associated
partners, policy and decision makers, scientists and the interested public. The portal will
be compatible with ongoing initiatives, e.g., GBIF/CBD and IPY, and will allow limited
and controlled access to many decentralised and distributed databases (see Figure). It is
important to emphasise that each organisation or data custodian can maintain full control
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and management of their own data in their own database. Most importantly, the web-
portal will link these heterogeneous data sources towards one entry point that in turn will
be accessible and readable from multiple web addresses (URL). This way it will be
tailored to fit in the Arctic Portal concept, which in return would allow entry to the
CBMP data portal.

Fig : Schematic design of the envisaged web portal

Development of this distributed system will necessitate the adoption and use of already
existing and widely used standards for storage and query protocols along with high-
quality and standardized metadata and web servers (spatial and tabular). The metadata
database will be developed in such a way that it will 'appear' as if all the data is in one
place, even though the data remain on individual web-servers and clearinghouses
maintained by distinct data custodians. This is a powerful advantage of using distributed
online systems. The proposed approach to the web-portal will serve as a pilot approach
that other regions and biomes can easily adopt.

Tasks:
1. Assess scope & functionality of existing arctic, polar and biodiversity portals
2. Define level and degree of functionality
3. Define scale, scope and linguistic interface for portal
4. Identify a pilot project based on indicators, testing and illustrating

functionality and interoperability
5. Define query categories within each network, of physical and chemical

habitat attribute data for analysis. Ensure cooperation and synergies with
existing projects, with wider geographic and different thematic scopes

Milestone Resources Timeline Lead

Integration

Analyses &
Modelling

Individual
Web Servers

Databases

Species Monitoring Networks

Public / Internet Interface

U S E R S

Real World in the Arctic

Monitoring

Other Data
Sources
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Create Prototype of web
portal

2008 to 2009 UNEP-WCMC

This document provides a framework for the development and facilitation of the CBMP
data. The data will be managed via a web-based data portal. The actual data are hosted
and managed by the data providers; other options exist through data archive services in
data centres, journals and institutions (e.g., universities). One example could be the
existing (arctic) data storages such as the Global Change Master Directory (maintained
by NASA and the suggested data archive system for IPY projects). The document
examines all levels of data activity, from collection to analyses and presentation.
Recognising the potential opportunities that current web-technology presents, there is an
opportunity to explore various approaches for integrating biodiversity data held in de-
centralized locations and for analysing it, utilizing one or many tools from the internet.
This document will also consider issues relating to bandwidth, institutional capacity,
interoperability and maintenance. With agreed-upon communication principles, we are
able to provide tools for representation such as interactive maps and graphs.

The following schematic figure provides a simplified overview of the steps involved in
accessing, integrating, analysing and presenting biodiversity information via the web-
based data portal.

This model of operation recognises the large number of participants at each stage, and
that an individual may participate at various stages. The key aim is to allow complete
access to the collective knowledge, analysis and presentation tools available from all the
different participants and stakeholders within the Arctic community and outside. In order
to achieve this aim we need to have a clear understanding of the methods for interaction
and recognition of the role and responsibility of each participant.

Using the web-based data portal as the central CBMP platform, data generated through
this and other means for status and trend analyses will be reported on in various means
identified in the CBMP process. They include turn-key web-based reports, but also the
option for status and trends reports at monthly, yearly or decadal levels. Geo-referencing
is a crucial element in the integration of disparate data sets. Challenges to be faced will
include the different spatial recording schemes used between the various nodes.
Techniques will be devised to convert data into a standard format for integration.
Another issue will be data volumes and bandwidth. These technical issues will be
addressed during the implementation phase.

Collection Aggregation Analysis &
Synthesis

Presentation
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Data organisation and flow
In order to participate in the CBMP a data holder needs to be able to provide their data in
a standardized format. The responsibility and ownership of the data always remains with
the data holder. Ideally, each data holder would make their data available online. We do,
however, recognize that many organisations do not currently have the capacity and
resources for this step, and support needs to be raised to achieve this crucial task. The
standardization of existing datasets will allow for greater integration, access and reporting
of findings derived from the data, providing additional opportunities for data holders to
publish and be acknowledged.

Several CBMP pilot projects are to be established in order to test, amongst others, the
interoperability between different data sets located at different sites and servers (e.g the
Seabird Information Network (SIN) of CAFF ‘s CBird group; for a larger example see
OBIS Seamap). This pilot project will be initiated and completed in 2008 and will
involve the establishment of exchange facilities in order to allow the communication
between the different online databases.

Standards and schemas
Task: Decide upon data standards, protocols and schemas, including metadata (IPY-
DIS)

There are several standards currently available that can be applied for the description and
communication of data and metadata. These include the international standards
established under ISO – International Organisation for Standardisation and more specific
standards such as those defined in FGDC, NBII, the ABCD schema (Access to Biological
Collections Data), the Darwin Core schema4, DIGIR. Standards are used at the web-
interface to enable interoperability with other participants and do not themselves enforce
any specific requirement on the data holders with regard to how they structure their own
data collection.

When developing a system for integrating de-centralized data, it is important to consider
the standards and protocols needed for communication between collaborating partners.
These metadata and data standards are needed to allow tools and databases, held
separately, to understand the requests and responses passed between them.

Metadata and Data Standards include:

BIOCASE
BIOCASE is the updated version of DiGIR, which is the update from species analyst. It's
used to exchange data among servers into a centralized web portal, so that distributed
systems are actually possible, e.g., harvesting each other and showing the final query
results at the portal for public access, analysis or download. Several technical changes are

4 A mapping between ABCD and Darwin Core is available at
http://www.bgbm.org/TDWG/CODATA/Schema/Mappings/DwC2.0.htm
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software and internet improvements, allowing service to more than just presence/absence
data, e.g., abundances.

Access to Biological Collection Data
The ABCD schema is a progressive standard for distributed data retrieval from database
collections. The schema seeks to support data exchange for all kingdoms and for both
specimen and observation records. This could be adopted for common data exchange and
transfer.

Web services
The ‘Web service’ is any piece of software that makes itself available over the Internet
and uses a standardised database language. There should be some simple mechanism for
collaborating partners to locate the service.

In its simplest form, a single data source can be queried through a single tool. An
example would be the presentation of seabird observations from one organisation on a
map. This can be expanded upon by visualising the same data with multiple tools. For
example, presenting the same seabird observations in both, a map and a graph format.

By querying data from multiple data sources in one tool it is possible to add value to
analysis capabilities. An example of this would be combining observational data with
species status information from two collaborating organisations in one report. A more
advanced process allows for the combination of data from multiple sources into multiple
tools. This could, for instance, mean the presentation of species observation points from
different sources in a report that combines mapped, graphical and contextual information.
Applying Web Feature Services, we also can secure maintenance features updating the
data display. However, this is considered as secondary after the first stages of the web
portal have been funded, implemented and tested.

Interoperability
For the purposes of the CBMP, we define interoperability as providing data with
appropriate metadata that conform to specific and requested standards for data
representation (see above).

In more detail, interoperability means the exchange of data between a set of different
databases within one network (e.g., between regional seabird databases, between different
networks (e.g., between seabirds and fish) and between different networks and data
sources (e.g., between CAFF data and AMAP, seabird data and contaminants, population
data and sea surface data). Interoperability ensures that requests for data can technically
be made, that they are up to date, properly formatted and sent to those appropriate data
collectors (data hosts). It also ensures retrieval of the appropriate data and to merge it
together whilst retaining all of the intrinsic rights, metadata, acknowledgements etc.

Several different levels of interoperability can be identified, of which all need to be
addressed. These are:
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 Spatial level
 Format level (Point, polygon, grid)
 Temporal level (time interval, period, frequency)
 Data Quality level (high, medium, low)
 Abundance and attributes (e.g., densities, populations, presence only, trends)

Data aggregation

At the data aggregation level (e.g., combining national data sets into one circumpolar
layer), it is recognised that information will be drawn, on demand, from multiple data
collections. The exchange of this information is expected to be governed by XML
request/response.

There are some still to be resolved issues surrounding the merging of presence only data,
relative abundance information, and absolute abundance (density) survey data (e.g., for
populations and trends). These are already partly addressed with ABCD and BIOCASE,
but more thought is required. Although this problem is beyond the scope of CBMP, as it
involves currently evolving technical and statistical solutions, it is necessary to allow for
the correct data merging, and we will support these initiatives.

CBMP is in full support of OpenGIS. This allows for GIS links and data connections
beyond the format of a given GIS. All major GIS formats are supported, and this standard
has also been adopted by IPY and others.

Data storage
Data aggregators (i.e. UNEP-WCMC) will only hold localised (temporary) copies of the
data for the duration of a request. Primarily, all data are provided in a distributed system
from servers all over world. However, there may need to be some flexibility to enable
performance in the short-term for demonstration purposes.

A de-centralised data storage system is being proposed. With concerns over data
ownership and copyrights, a de-centralised approach to data storage is a plausible
solution. We refer to data policies that address these issues in general terms, such as the
‘Conservation Commons’ and the IPY data policy. De-centralized approaches to data
storage are already successfully applied in GBIF, ORNIS (Ornithological Information
System) and other data networks worldwide. Although the data is de-centralised,
graphical representation is still centralised, allowing for multiple integrations for the user.
Secondly, if data holders want to store their data at a central location to release
themselves from the burden of maintenance, they can use existing archives such as the
Global Change Master Directory (GCMD) which acts as the IPY data archive. Journal
archives are another long standing option for data storage. Most journals offer to host
data, as related to journal publications. In times of Open Access and public data delivery,
journal archives can offer an easy and convenient way to store data used in publications
(e.g., as required by IPY). They are an alternative to storing data with Global Change
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Master Directory, Genbank, project and agency servers, or universities. Considering that
most journals are owned by few companies, such archives can be rather powerful, but are
currently underused. In this context it is important to know that, despite IPY, most polar
journals are not Open Access, yet. 'Open Choice', as offered by some publishers, but it is
not a solution to this problem. This is an issue that requires further attention and
resolution.

Data archives
The archive will be an on-line accessible database of the time-series of reviewed and
published top-level indicators. The database will be accompanied by all relevant metadata
and the time-series data made available consistently with the associated information on
methodology, quality and interpretation. The CBMP Data Archive will be linked to other
Clearing House Mechanisms, such as IPY Data Centres for access and dissemination.
The specific datasets will be contributed by partners as developed and published.

Timing and costs:

Design and development work is required in the first full year of the project to set up the
structure and a user interface for Partners to easily provide contributions (costs included
in (1) above).

Data Policy

Task: Develop and adopt data policy

Milestone Resources Timeline Lead

CBMP Data Policy ? May 2008 CBMP Data
Management Sub-group

The Data Policy will largely follow existing and globally accepted data policies. It
should comprise the following items:

Ownership and custodianship
At all times ownership of the data can remain with the original collector and it is their
responsibility for any changes or amendments to that data. A data host may act as a
custodian of the data for many data collectors but this does not infer automatically any
rights to that data. If data holders want, they can also transfer their rights to a data
archive, or maintain their rights and still store their data with a data archive or any other
data holder that serves their data. It is also possible to release data conditionally, e.g.,
based on requested input and acknowledgements when data are used. This flexible model
embraces all options from free public data to strict data control, which will allow for the
best data buy-in into our proposed data scheme.
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Intellectual Property Rights
Unless requested otherwise, the data collector/holder is acknowledged as the owner of the
IPR of the data (or at least has that responsibility on behalf of an organisation). This
model follows global policies such as Conservation Commons and IPY.

Data sharing and Access
Task Identify and negotiate with data proprietors for data sharing

Milestone Resources Timeline Lead

Open access to CBMP Data ? 2009 to 2011 CBMP Office, UNEP-
WCMC and monitoring
network partners

The data should be continually available at a fixed entry location on the Internet. This
could be either at a data collector/holder’s site or, better, at the web-portal site of a data
host (e.g., CAFF, UNEP Grid Arendal, UNEP-WCMC, Arctic Council), or both (e.g., by
linking to the websites). The web-portal will allow for organized and restricted access to
data where necessary. The CBMP encourages the data provider to comply with the
Conservation Commons (see below), IPY Data Policy (http://nsidc.org/events/ipydis/ ),
Berlin Declaration, Budapest Initiative for Open Access (http://oa.mpg.de/openaccess-

berlin/berlindeclaration.html, http://www.soros.org/openaccess/) and GBIF-ENBI
(http://circa.gbif.net/irc/DownLoad/kweFA8Jem3GRH4gp8XPskTqrVGhuJSt0/dYJuMj6/) on the delivery of free
biodiversity data for the public. Consistent with the International Polar Year (IPY) data
management criteria, the CBMP will develop incentives and deterrents for data provision
and non-compliance (referred to as ‘carrots and sticks’).

From the start of a project, funded or supported by CAFF through the CBMP or IPY and
others, it should be agreed upon that the data generated through this project will be
available for the CBMP. Additional uses are encouraged, and should also be specified.
This allows capturing the synergies that come with data presentations and availability.

Conservation Commons
The Conservation Commons (http://www.conservationcommons.org/ ) is characterized
by an underlying set of Principles which supports open access to, and in particular the fair
use of, data and information related to the conservation of biodiversity. The Conservation
Commons Principles have been established with the purpose to allow the distribution and
access of biodiversity data between the many databases across the big organisations. The
principles define:

 Open access
The conservation commons promotes free and open access to data, information

and knowledge for all conservation purposes
 Mutual benefit

The Conservation Commons welcomes and encourages participants to both use
resources and to contribute data, information and knowledge
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 Rights and Responsibilities
Contributors to Conservation Commons have full right to attribution for any uses

of their data, information and knowledge, and the right to ensure that the original
integrity to their contribution to the Commons is preserved. Users of the Conservation
Commons are expected to comply, in good faith, with terms of uses specified by
contributors.

Data release code
Any CBMP participant agrees that their data can be utilized, within the specified
appropriate acknowledgement and conditions, in broader analyses and collections of
identified users within the CBMP. All products identified and released, under the
management of the CBMP, will have appropriate acknowledgement secured. This
includes value-added products (e.g., GIS layers, reports and other products). It can be
achieved by a registration of the data user and through a request to sign or agree with
these basic conditions. It is anticipated that these basic copyright questions do not create
a constraint to easy and free data release to the global public. The CBMP creates a safe
and reliable data network, providing high quality digital data online serving the global
village. If some of the data is restricted, these should be flagged as such (e.g., in the
Metadata), and only released for certain usage or by certain users with a defined
password access. The technical set-up implemented will allow to achieve this goal and to
protect the data holder. Data collectors, holders, and providers will have the full freedom
to be able to restrict the level of detail that they wish to make available.

Data restriction
CBMP wants data to be used by the global village. Whilst it is envisaged and hoped for
that data provided within the CBMP shall mostly be free of any data usage restrictions,
there could be specific cases that need to be considered and accommodated for in order to
maximise the utilization of data. For example, data which has not been published yet,
might be undisclosed for public or wider access and will have either temporary
restrictions and/or limited access (i.e. no access to raw data with only advanced analytical
results made available), allowing for control and, thereby, publishing rights remaining
with the data collector/holder. The IPY data policy sets a 6-month embargo before public
release. However, depending on the project and publication situation, CBMP suggests a
temporal embargo of 2-4 years due to data type and project history. Details will vary
depending on the specific situation in question, but CBMP supports data releases as fast
as possible to provide progress and resolve questions that require data.

Levels of Data Restriction Envisioned:

‘Use it’
Freely available for all participants to incorporate within any product and project.

‘Use it with permission’
Specific acknowledgements/permission statements must be incorporated within the
product. The Data management structure will account for these restrictions by creating a
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process for obtaining permissions to use the data. The system developed will be efficient
and simple to navigate. This is achieved by using Metadata to point to data and describe
them, and then by controlled access to actually downloading these data once the data user
agrees with terms of use.

‘Password’ restriction
This access class will only apply to datasets that justify for not being publicly available.
Access to the dataset is restricted to only those participants who have specifically been
given access via a “password/key”. This can be important for raw data management
within a network, and is achieved by using web tools.

‘Can’t use it’ for copyright reasons
Only available (at present) for use by the data collector/holder. This is likely to apply to
dynamic data sets in a state of flux and constantly updated. Even with this level of
restriction, there may still be opportunities for the data to contribute to biodiversity
analyses and increased knowledge through some generic analyses. An example of this
would be to use simple data summaries to determine if populations are stable, increasing
or decreasing. The copyright reason needs to be clearly identified. At present a pilot
project started to test the operability for restricted access of generic seabird data.

‘Can’t use it’ for reasons of publication delay
These data are used for publication by the data collector and owner, and will be released
ideally within a 6months period, but can in some cases last to 4 years after collection. The
exact release date will be specified and negotiated with the provider.

‘Can’t use it’ for reasons of Protecting Endangered Species
These data are not released because it would threaten an endangered species or similar.
Unless this situation is resolved or clarified, these data will not become available, or only
in a coarse or delayed fashion.

‘Can’t use it’ for reasons of Protecting Human Rights
These data are not released because it would expose information related to Human Rights
issues. This could be for instance personalized interview information, or DNA data that
would expose individuals to the public, or violate other human-related legislation
circumpolar and worldwide. Unless this situation is resolved and cleared, these data will
not become available, or only in a coarse and delayed fashion.

‘Can’t use it’ for reasons of National Security
These data provide information related to National Security. Unless this security item is
resolved and cleared, they will not become available, or only in a coarse and delayed
fashion.
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One should consider that such classifications might differ across nations, and a global
view needs to be applied. However, the overall principle of the CBMP is that it supports
the open, free, in time and online access of all biodiversity data in order to maximise the
potential for crucial environmental analyses.

IPY Data Policy

The IPY data policy (http://nsidc.org/events/ipydis/) considers data as a global heritage
in a digital format and promotes the free and open access to raw data online in order to
provide progress and follows the latest scientific principles. These data have to be
documented with standardized Metadata (e.g., FGDC NBII). Putting interpreted and well
documented versions of the data, e.g., for scientific purposes, freely online is also
encouraged. The purpose of this policy is to encourage wider exchange of relevant data.
The IPY data policy is endorsed by the funding agencies of Polar (Arctic and Antarctica)
countries, and seen as a template by many other countries.

Metadata
Metadata are the key for understanding and using databases. Global Metadata formats
exist that follow binding ISO standards. We suggest using the FGDC (Federal
Geographic Data Committee) NBII (National Biological Information Infrastructure)
because they are already widely embraced by the IPY (International Polar Year) and can
be stored and linked with all relevant biodiversity and other data sources, e.g., the NASA
Global Change Master Directory (GCMD), OBIS (Ocean Biogeographic Information
System), and GBIF (Global Biodiversity Information Facility). Freely available software
exists that allows applying these Metadata conveniently, and posting them online with the
clearinghouses. Because Data without Metadata are virtually unusable, both are a crucial
requirement and thus requested by funding agencies and the data initiatives cited here.

Acknowledgements
This is a very important data requirement, and the data base structure and the web-based
portal is constructed in a way to take fully account of the fact that every single data set is
been acknowledgeable to a source. It requires that each data set carries a unique name
and reference to refer to. Current IPY initiatives are under way to achieve this task. This
source can be a publication, a database with an organisation’s name, a library, a data
archive, and multiple entry providers behind it, a network or any other entity defined
prior to the database incorporation into the CBMP management. It is intended that all
data should be duly acknowledged as part of the CBMP process. The exact
acknowledgement text should be provided by the data holder/collector.

The concept designed by CBMP allows that in a relational database, each data set is
connected with a data source and it is up to the data provider to ensure the originality of
this source.
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Data communication and presentation
The expectation of the CBMP is that the results of the analyses (and indeed the analysis
itself) will be available in many locations. Data can be downloaded, or will be harvested
from connected sites, and the findings can be summarizes according to the user’s needs.
In addition, queried data can be mapped and overlaid with GOOGLE Earth and other
web-based mapping services.

Multiple entry points
It is anticipated that the CBMP will, as well as provide information through its own
website, encourage participation by allowing the incorporation of content in many other
organisation’s existing websites with due acknowledgement. This is a typical way of
connecting and locating databases. The proposed CBMP web-portal will be linked and
allows for this feature.

1) unep-wcmc.org/CBMP
2) caff.is/CBMP
3) caff.seabirds/CBMP
4) www.cbmp.is
5) http://arcticportal.org/en/caff/cbmp
6) and others (e.g., IPY, GCMD, GBIF, ORNIS, MANIS)

Different audiences

It is recognised that different web presences are designed with very different audiences in
mind, and the CBMP material should be capable of being easily adapted for multiple
audiences and worldwide. The key focus would be on the Global Village, and their
information needs. Thus, we deal with the global public, with the global scientific
community and with global and local policy makers and managers and catering their
needs.

Business Model

Task Develop and adopt a business model

Milestone Resources Timeline Lead

CBMP Business model ? June 2008 CBMP Data
Management Sub-group

The CBMP webportal can only survive and be maintained with underlying and sustainable
funding. Because the data are not served on a user-pays principle, income needs to come from
other sources. One model could be to charge the CAFF members a webportal maintenance fee
that secures long-term funding. Another model can be to have in-kind contributions for servers
and man-power of the webportal. Because a decentralized data model is used, the actual data
processing costs are rather low and carried already by the participating data providers. It is



CBMP Implementation Plan March 2008

78

important to have a vision and long-term (10 years) view on the webportal, and budget for the
costs accordingly.

Evaluating Effectiveness
Task: Monitor & evaluate data use and effectiveness of portal

Milestone Resources Timeline Lead

Evaluation and assessment of
the CBMP

? June 2010 and
June 2011

Independent
international
organisation

Monitoring the use and effectiveness of the portal is important in order to document the
relevance of the portal, as well as the needs of the global audience we wish to address.
This task can be achieved relatively easily in an automatic fashion by using web-counters
that track locations and computer IDs with a time stamp. These web-counters will, for
instance, document where the website- and data-user comes from, how often they use the
website (repeated visits) and when they use it. In addition, most data users will be asked
to sign a basic data agreement sheet and register for accessing controlled data. This
process will further the ability to trace the effectiveness of the web-portal. Many of the
Arctic websites receive large hits from the user community, and it is believed that the
CBMP web-portal will be in high demand from a multitude of users due to the central
role it will play in disseminating information on a wide range of biodiversity.

Web-portal and Network Security

Maintaining websites and access to data 24h 7 days a week becomes a key factor for the
acceptance of a data service. This is specifically an issue for CBMP and its circumpolar
and global mission across virtually all time zones of the world. With the increase of spam
and extremely aggressive marketing campaigns, this item needs to be addressed and
resolved so that it does not obstruct the CBMP mission. Although CBMP does not host
strategic information, virtually all web data providers have to deal with virus and other
protection measures so that the website keeps serving the public.

Data analyses and aggregates
The compilation and integration (through the web-portal) of existing biodiversity data
would be a significant achievement for the CBMP.

However, the real added value of the CBMP web-based data portal lies in integration and
correlation of a wide range of different data sets. The potential for analysis, new
hypotheses and synergy is huge. The CBMP is tracking changes of many elements of
Arctic biodiversity and will correlate those changes with various known drivers of change
(i.e. pressures on Arctic biodiversity, such as climate change, overexploitation,
endangered species and habitat fragmentation). Modern web tools, such as the proposed
web GIS-based interface will build the basis for the development of many analytical
toolkits, allowing for a multitude and new environmental analyses of the CBMP data.
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We can distinguish three main approaches for correlating data: Firstly, the CBMP will
make accessible and allow correlations of data derived from various Arctic monitoring
networks (e.g., CARMA, ITEX, CBIRD). Secondly, and in anticipation of the proposed
cooperation with AMAP and others, biodiversity data will be correlated with physical
and chemical parameters providing opportunities for wider analyses. Thirdly, many more
analyses will develop due to the synergy derived from new data products and from the
many new users worldwide bringing in new ideas and thoughts from elsewhere (e.g.,
across disciplines). This is a very fascinating side effect of the CBMP and its data policy.
The analyses are either standard routines, or individual and specific questions to be
pursued from data queries (e.g., in time and space). We are intending to adjust these
options to specific needs and extend analysis options in the web-portal. An example of
this can be found with the OBIS-SeaMap.

The success of this ambitious program is highly dependent on the wide participation of
all Arctic stakeholders. With each additional network and data provider participating, the
analytical and modelling capacity of the web-based data portal will increase..

TABLE 1. USEFUL ACRONYMS

ABCD Access to Biological Collections Data
AMAP Arctic Monitoring and Assessment Programme
ANTSDI
SCAR

Antarctic Spatial Data Infrastructure

ArcOD Arctic Ocean Diversity Project
BDP Biological Data Profile
CAFF Conservation of Flora and Fauna
CARMA CircumArctic Rangifer Monitoring and Assessment network
CBIRD Circumpolar Seabird Working Group
CDC Center for Disease Control & Prevention
CoB Convention of Biodiversity
CSDGM Content Standard for Digital Geospatial Metadata
DiGIR Distributed Generic Information Retrieval
eGY Electronic Geophysical Year
ENBI European Network for Biodiversity Information
FGDC Federal Geographic Data Committee
GBIF Global Biodiversity Information Facility
GCMD Global Change Master Directory
GEO Global Environment Outlook
IPY International Polar Year
IPY DIS IPY Data Information Service
ISO International Standards Organization
ITEX International Tundra Experiment
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MANIS Mammal Networked Information System
MEA Multinational Environmental Agreement
NBII National Biological Information Infrastructure
NCDC National Climatic Data Center
OBIS Ocean Biogeographic Information System
ORNIS Ornithological Information System
UNEP United Nations Environmental Program
UNEP-
WCMC

United Nations Environmental Program – World Conservation
Monitoring Centre

WCD World Climate Data Center
KML Keyhole Markup Language
XML eXtensible Markup Language

Table 2. Web References

ANTSDI SCAR http://www.antsdi.scar.org/
ArcOD http://www.sfos.uaf.edu/research/ arcdiv/ index.html
BDP http://www.nbii.gov/datainfo/metadata/standards
BioCASE http://www.biocase.org
CAFF http://www.caff.is/
CBMP http://www.caff.is/sidur/uploads/ Circumpolar%

20Biodiversity.pdf
CSDGM http://www.fgdc.gov/metadata/csdgm
CoB http://www.biodiv.org/default.shtm
Darwin Core 2 http://darwincore.calacademy.org
DiGIR http://www.digir.net
eGY http://www.egy.org
ENBI http://www.enbi.info
FirstGovernment http://www.firstgov.gov/index.shtml
Fishbase http://www.fishbase.org
GBIF http://www.gbif.org
GCMD http://gcmd.nasa.gov/index.html
HerpNET www.herpnet.org
IPY http://www.ipy.org
IPY DIS http://www.ipy.org/Subcommittees/final_ ipy_ data_ policy.pdf
MANIS http://manisnet.org
NBII http://www.nbii.gov
NCDC http://lwf.ncdc.noaa.gov/oa/ncdc.html
OBIS http://iobis.org/
ORNIS http://olla.berkeley.edu/ornis/
UNEP-Arendal http://www.grida.no/
UNEP-WCMC http://www.unep-wcmc.org/
WCD http://www.ngdc.noaa.gov/wdc/europe/climate.html
XML http://www.w3.org/XML
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Appendix 4: A Strategy for Facilitating and Promoting
Community-Based Monitoring Approaches in Arctic

Biodiversity Monitoring

January 2008

H. Huntington
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Introduction
The Circumpolar Biodiversity Monitoring Program (CBMP) recognizes that community-
based monitoring (CBM) has the potential to make a substantial contribution to
circumpolar monitoring. Indigenous and other communities are spread throughout the
Arctic, where many people spend a great deal of time on the land and sea. Drawing on
personal experience, information shared with others, and knowledge handed down
through the generations, local observers can recognize subtle changes and offer insights
into their causes. Local observers from Arctic communities can also carry out “citizen
science” monitoring efforts, following standard scientific monitoring procedures to
extend the reach of such programs beyond what can be accomplished by the relatively
few trained scientists available to conduct monitoring programs themselves. Both forms
of understanding can contribute to monitoring projects and programs, which is why the
CBMP seeks to develop a strategy for engaging with CBM.

From the community standpoint, indigenous and other Arctic peoples want to contribute
their environmental understanding, both because they believe they have a great deal to
offer and because it is a first step towards participation in developing and carrying out
management activities. The CBMP offers a powerful means of gathering and making
available information that can benefit communities. Contributing to the CBMP will only
make the program more relevant and responsive to local concerns, which is why the
Arctic Council’s Permanent Participants and other indigenous and local organizations
seek to develop a strong CBM program within the CBMP.

Challenges
Community-based monitoring efforts face many of the same challenges as other
monitoring programs. Sustaining a monitoring project requires continuity in funding and
organizational support beyond the commitment of one or two individuals. Managing data
requires planning and technical capacity as well as considerable attention to detail and
quality control. Connecting individual monitoring efforts to a larger program such as the
CBMP is likely to mean some degree of modification to make sure data are comparable
and the parameters being monitored are relevant to an overall assessment of biodiversity.

In addition, CBM efforts may face additional challenges. While citizen-science efforts
are designed to match existing scientific procedures, indigenous knowledge is unlikely to
fit neatly into most data management approaches, yet offers a wealth of data and
interpretation that can be invaluable to the CBMP. The use of indigenous languages and
specialized terminology may similarly complicate the storage and access of particular
information. Community-based programs may be harder to sustain because human and
institutional resources are fewer in small communities. Developing a sense of shared
enterprise requires accommodating different perspectives and recognizing long-standing
fears of environmental management actions that hinder local practices. Finally, CBM
efforts in general are less developed, particularly in the Arctic, than scientific monitoring
programs.
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Goals and Objectives
With these ideas in mind, the CBMP seeks to facilitate and promote CBM efforts by
engaging projects and those involved in them in all aspects of the CBMP’s activities. As
with other monitoring networks and projects allied with the CBMP, the CBMP cannot
provide project funding. Instead, the CBMP will provide value-added services, such as
certain aspects of data management and reporting, training manuals, and provide funds
for participation of CBM representatives in various meetings and other events organized
through the CBMP. Additionally, the CBMP will help connect CBM projects with related
monitoring efforts through its Experts’ Monitoring Groups and Partner Monitoring
Networks.

The CBMP thus has three goals for community-based monitoring:
 To include data, interpretation, and expertise from community-based monitoring

in the CBMP’s efforts to detect, understand and report on significant Arctic
biodiversity trends

 To make CBMP data, interpretation, and expertise available to community-based
monitoring efforts

 To promote the extension or replication of existing CBM approaches and
programs to other regions of the Arctic in conjunction with existing monitoring
networks

To achieve these goals, the CBMP has five specific objectives for the next few years:
1. Create and sustain a CBM Guidance Group
2. Recruit CBM projects to collaborate with CBMP and provide support to help

connect them with relevant experts’ groups and monitoring networks within the
CBMP

3. Develop and provide a data management system for community-based
information, including indigenous knowledge and related interpretation

4. Involve CBM participants in the analysis and interpretation of CBMP data from
all sources

5. Provide summary information from CBMP to all community-based partners

Note that Objectives 3-5 are to be done by, or in conjunction with, other components of
the CBMP. Specifically, Objective 3 is to be done with or by the data management group,
Objective 4 with the experts’ groups, and Objective 5 with the communication/outreach
group. These objectives are described in this strategy to emphasize specific tasks relevant
to CBM and to show how the CBM effort connects in various ways to the rest of the
CBMP.

Specific Tasks
Create a CBM Guidance Group
Community-based monitoring is an important topic for the CBMP, which seeks the
involvement of residents of the Arctic, and also for the Arctic Council’s Permanent
Participants, who have long called for greater indigenous participation in programs such
as this. Community-based monitoring is also sufficiently complex as to warrant a
dedicated effort to oversee its development within the CBMP through the other four
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objectives listed above. The Guidance Group should eventually include one or more
representatives from CBM projects, when those have been successfully recruited. Till
then, the group should include at least two Permanent Participant representatives, a
representative of at least one of the CBMP experts’ groups, a data management expert,
and a member of the CBMP Steering Committee.

The Guidance Group would be responsible for overseeing activities to fulfill the
remaining four objectives, working with other CBMP groups as appropriate. The
Guidance Group would not seek to duplicate the data management, analysis and
interpretation, and outreach functions of other CBMP groups. Rather, it would provide
assistance as needed, particularly at the beginning, and focus most of its work on the
recruiting and supporting CBM projects and the overall CBM effort (see the following
task). Most of the group’s work could be accomplished by teleconference and email, but
at least one in-person meeting should be scheduled per year, ideally in conjunction with
other CBMP meetings to allow Guidance Group members to make contacts with other
CBMP participants and to encourage other CBMP participants to join the CBM
discussions.

Recruit CBM Projects and Connect Them with Appropriate CBMP Components
While some of the CBMP partner projects already include various degrees of community-
based monitoring in their various programs, additional efforts should be made to identify
and recruit projects that are specifically designed for community-based monitoring. As
with the other monitoring networks allied with CBMP, existing CBM efforts are unlikely
to match perfectly with the indicators and other details of the CBMP. Nonetheless, they
are likely to have similar overall goals and enough common ground to support a
collaborative approach. When reviewing potential CBM projects to recruit for CBMP,
several criteria should be kept in mind (to be amended as appropriate by the Guidance
Group):

 Willingness to partner with the CBMP
 Likely longevity or potential for continuation
 Directly contributing to the CBMP’s indicators and overall goals
 Geographic distribution around the Arctic
 Distribution among CBMP topic areas (e.g.,, the domains of the experts’ groups)
 Data management needs and capacity

CBM project identification can be done via the Permanent Participants, announcements
on email list servers, and other means. Identifying too many potential projects at first may
lead to excessive work for the Guidance Group and disappointment for the projects not
selected initially. A smaller-scale effort to start with may be desirable, to recruit pilot
projects. Once the pilot projects are working effectively as CBMP partners, then broader
recruitment can begin.

In addition to recruiting existing CBM projects and building CBM components of other
monitoring efforts, the CBMP can help encourage the development or expansion of CBM
projects by providing technical assistance. For example, training manuals can help CBM
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project organizers and participants design their programs, building on experiences
elsewhere with citizen science and with the inclusion of indigenous knowledge. In
addition to providing written guidance, the training manual can be the basis for an
informal network of CBM practitioners, who can help one another by sharing lessons
learned, effective approaches, and solutions to common challenges.

After recruiting CBM projects, the Guidance Group and the CBMP Steering Committee
can determine how best to connect CBM partner projects with both the CBMP experts’
groups and the other monitoring networks. The CBM projects should not be separate or
isolated, but should become fully connected with other relevant monitoring efforts. For
example, a CBM project focusing on marine mammals can be connected with the marine
experts’ group and with the appropriate marine mammal monitoring networks and
component projects, participating in communications and meetings as any other
monitoring projects do, just as the CBMP is doing with other monitoring efforts with
which it collaborates.

Community-based monitoring projects may address several topics, spanning the domains
of different experts’ groups or monitoring networks. In these cases, the CBM projects can
be connected with all the relevant groups and networks to make best use of the data and
expertise available.

Develop a Data Management System5

Community-based monitoring is likely to include the recording of observations and
analysis based on indigenous knowledge. Such knowledge is often qualitative and highly
contextual, in that observations are made in relation to other environmental components,
previous conditions, human practices, and other factors that influence perception and use
of the physical and biological environment. While some such information can be
captured in succinct form and easily accommodated within a database, other information
may be lost if such observations are reduced to numerical expression or a short menu of
keywords. Capturing longer narratives and any accompanying explanation, however,
poses a different challenge for data management.

To capture the depth of information available from community-based monitoring, and to
make that information available to everyone else involved in the CBMP, is a substantial
challenge. A data management system will need to reflect the interests, priorities, and
technical capabilities of the community members who contribute to and maintain the
CBM project in question. It will also need some degree of consistency, at least insofar as
providing adequate metadata, with other datasets used within the CBMP. Finally, to be
useful it must be searchable in a reasonably transparent fashion, that is, without
specialized knowledge of that particular dataset or community.

Addressing these and related data management needs must be a priority for engaging
CBM within the CBMP. A successful approach will facilitate the making of connections
between CBM projects and other monitoring projects within the various networks. While

5 The sub-tasks in this section should be carried out as part of the overall data management effort of the
CBMP. They are listed separately here to emphasize the specific requirements of CBM.
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the CBMP may decide to develop its own data management system, there are other
projects attempting to support data management for projects involving indigenous
knowledge and community-based monitoring. The Guidance Group for CBM should
consider collaborating with existing projects to determine if such collaboration would be
mutually beneficial.6

Involve CBM Participants in Analysis and Interpretation7

Community-based monitoring can provide extensive data and information to the CBMP,
but it can also add considerably more. The individuals providing environmental
observations are also likely to be able to provide extensive analysis and interpretation of
those observations, based on a lifetime of experience and the accumulated knowledge
passed on from earlier generations. This is especially true for relationships among
environmental components, such as the influence of weather on plants and animals or the
patterns of predation that affect population levels of predator, prey, and other animals as
well.

The initial step undertaken by the CBMP is to develop indicators and indices for Arctic
biodiversity. Depending on the timing and recruitment of CBM projects, either the
Permanent Participants or potential CBM projects can be included in this phase. Once the
indicators and indices have been developed, the interpretation of monitoring results can
include CBM participants as outlined here.

An effective data management system will be able to capture some of this interpretation,
but it is also desirable to have community-based monitoring contributors involved in the
discussions and meetings of the various monitoring networks with which the CBM
project is connected. This approach allows the community participants to see other data
being gathered, compare those data with what they are seeing in their area, and help
determine the implications for biodiversity on scales from the local to the circumpolar.

In addition to drawing on expertise beyond the contribution of the observations
themselves, the inclusion of CBM participants in broader discussions and meetings serves
to reinforce the idea that CBM is a full partner in the CBMP. Participants from
communities will be able to learn from others, take information back to their
communities, see how their efforts contribute to the overall program, and develop a sense
of shared enterprise that is essential to a lasting cooperative effort.

Provide Summary Information to CBM Partners8

6 One such project, the Exchange for Local Observations and Knowledge in the Arctic (ELOKA), has
participated in CBMP meetings already and is working with community-based monitoring projects that are
also likely to be candidates for CBM pilot projects with the CBMP (e.g.,, the Bering Sea Sub-Network
being run by the Aleut International Association).
7 Analysis and interpretation within the CBMP will be done largely through the experts’ groups, in which
CBM projects will be full participants. Thus, the tasks listed here are not separate activities but rather a part
of the work of the experts’ groups.
8 As with data management, the sub-tasks listed here are part of the CBMP’s outreach activities, but are
listed separately here to emphasize specific requirements or ideas that will help with CBM.
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In addition to involving key individuals from CBM projects in meetings and discussions
within the networks and the overall CBMP, information from the CBMP should be
shared widely with CBM partners and beyond in Arctic communities. This serves two
functions. First, it helps get information to those who can make use of it at a local level.
Second, it signals to Arctic communities the importance of local involvement throughout
the CBMP, encouraging greater participation through community-based monitoring and
in other ways.

The CBMP will produce regular reports, have a website, and pursue other forms of
communication. Its outreach strategy also points to reaching Arctic communities in ways
that will be accessible, understandable, and useful. Information in locally used languages,
for example, is essential in many areas if the CBMP is to reach more than a few leaders
who understand English or can arrange translations themselves. The Internet is not
universally available in the Arctic yet, so cannot be relied upon in all cases to reach
remote communities. Technical language will be a barrier to many potential users, the
more so in Arctic communities where formal educational attainments may be low even
among leaders.

Summary information should also indicate the supporting data and how any conclusions
were reached. All too often, Arctic communities have been regulated based on
conclusions about the environment which they have had no hand in creating, and which
do not accord with their observations and understanding. For this reason, Arctic
communities may be reluctant to accept broad statements about environmental status if
the basis for those statements is not clear. Ideally, locally provided information and the
interpretation thereof would play a visible role in conclusions that are reached. This is
unlikely to be possible in all cases, but the principle remains: a full partnership between
Arctic communities and the CBMP, including CBM, will produce more information,
greater confidence in its interpretation, and broader acceptance of the results.
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Timeline and Milestones

Development Phase (Years 1 and 2)

Task Sub-Task Date Milestone Responsibility Cost
estimate
(CA$)9

Create CBM
Guidance
Group

Identify group
members

May 2008 Creation of
CBM Guidance
Group

CBMP
Steering
Committee

Minimal

Hold initial
meeting

By August
2008

Completion of
meeting

CBM
Guidance
Group

$10,000

Develop
detailed work
plan, including
communication
and meetings,
to carry out
other tasks
below

By
October
2008

Completion of
work plan

CBM
Guidance
Group

Minimal (if
in-kind);
$2500 if
contractual

Hold
additional
meetings (e.g.,,
annually) and
other activities
as described in
the work plan

Ongoing Meetings
(annual?), other
events/activities

CBM
Guidance
Group

$10,000 +
for travel to
meetings
(depending
on number
of members
in Group)

Add additional
members as
CBM projects
are added

As
appropriate

Indefinite CBM
Guidance
Group

Minimal

Recruit CBM
Projects into
CBMP
Networks

Identify
potential CBM
projects

June 2008 List of potential
projects

CBMP
Steering
Committee,
CBM
Guidance
Group,
Permanent
Participants,
CAFF

Minimal

9 Note that cost estimates reflect only direct, readily attributable expenses. Even items listed as “Minimal”
will require staff time and effort, either from the CBMP staff or from members of the CBM Guidance
Group, the CBMP Steering Committee, and so on. These efforts are not trivial, but may be possible to
secure as “in-kind” contributions to the CBMP rather than requiring specific new funding.



CBMP Implementation Plan March 2008

89

National
Reps.

Analyze
potential
projects
against
selection
criteria

August
2008

Shortlist of
potential
projects

CBM
Guidance
Group

Minimal

Invite selected
CBM projects
to join CBMP

September
2008

Invitations to
potential
projects,
responses
received

CBM
Guidance
Group,
CBMP staff
(for official
invitations)

Minimal

Identify which
experts’ groups
and monitoring
networks with
which to
connect CBM
projects

October
2008

Links between
CBM projects
and CBMP
experts’ groups
and monitoring
networks

CBM
Guidance
Group,
CBMP
Steering
Committee,
Experts’
Groups,
Monitoring
Network
Leads

Minimal

Have CBM
projects
participate in
relevant
experts’ group
and monitoring
network
activities

As
appropriate

CBM project
participation

CBM
Guidance
Group,
Experts
Groups,
Monitoring
Network
Leads

Travel costs

Develop
strategy for
recruiting
additional
CBM projects
over time,
including
consideration
of capacity for
CBM data
management,
etc., within
CBMP

April 2009 Completion of
recruiting
strategy

CBM
Guidance
Group with
assistance
from CBMP
Steering
Committee

Minimal (if
in-kind);
$2500 if
contractual
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Develop a
Data
Management
System

Create specific
objectives for
CBM data
management
system

August
2008 (at
initial
CBM
Guidance
Group
meeting)

List of
objectives

CBM
Guidance
Group with
assistance
from CBMP
data
management
group

Minimal
(NB: (Some
costs borne
by CBMP
data
management
activities)

Identify
potential
providers of
data
management
services

August
2008

List of potential
providers

CBM
Guidance
Group with
assistance
from CBMP
data
management
group, others
as appropriate

Minimal

Select provider September
2008

Select provider CBM
Guidance
Group with
assistance
from CBMP
data
management
group

Minimal

Develop
design criteria
for CBM data
management

October
2008

Set of design
criteria

CBM
Guidance
Group,
CBMP data
management
group

Minimal

Identify
specific data
management
needs for CBM
pilot projects,
general needs
anticipated for
later projects

February
2009

Set of data
management
needs

CBM
Guidance
Group,
CBMP data
management
group, CBM
pilot projects,
CBM data
management
provider

$15,000 for
CBM data
management
provider (if
contractual)

Create pilot
data sets to test
design criteria

July 2009 Pilot data sets CBM data
management
provider,
CBM pilot
projects

$25,000 (if
contractual)
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Test and revise
accordingly

October
2009

Revised design
criteria and data
design

CBM data
management
provider,
CBM pilot
projects,
CBM
Guidance
Group,
CBMP data
management
group

$15,000 (if
contractual)

Develop full
data
management
system for
CBM

April 2010 Data
management
system for
CBM,
including
potential for
expansion to
more CBM
projects

CBM data
management
provider,
CBMP data
management
group

$50,000 (if
contractual)

Involve
CBM
Participants
in
Interpretation

Identify CBM
participants
who can
contribute to
interpretation
beyond their
own project

May 2009 List of potential
CBM
participants in
broader
interpretation

CBM
Guidance
Group, CBM
pilot projects

Minimal

Invite those
individuals to
appropriate
meetings or
events

As
appropriate

Participation in
meetings or
events

CBMP
Experts’
Groups and
Monitoring
Networks,
CBM pilot
projects

Travel costs

Explore the
potential for
online
discussions of
data and
interpretation
to allow wider
participation of
CBM
participants
(e.g.,, through
focused two-

October
2009

Plan for online
events, if any
are desired

CBM
Guidance
Group,
CBMP
Experts’
Groups and
Monitoring
Networks,
CBMP
Steering
Committee

Minimal
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or three-day
events with
moderators and
advance
preparation)
Evaluate the
effectiveness
of this
approach,
revise plans
accordingly

April 2010 Interpretation
strategy, if any

CBMP
Steering
Committee,
CBM
Guidance
Group, others
as appropriate

Minimal

Provide
Summary
Information

Develop
templates for
summary
information to
test with target
audience(s)

April 2009 Creation of
templates to
test

CBMP staff,
CBM
Guidance
Group,
Permanent
Participants

Minimal
(NB: Main
costs for this
task are
already
covered
through
Outreach
Strategy)

Based on tests,
select
appropriate
templates and
communication
methods for
further
development

October
2009

Selection of
templates and
methods

CBMP staff,
CBM
Guidance
Group,
Permanent
Participants,
others as
appropriate

Minimal

Identify key
languages
needed to
reach Arctic
residents in all
countries

August
2008

List of key
languages

CBM
Guidance
Group,
Permanent
Participants

Minimal

Develop
communication
strategy for
CBM partners
and other
Arctic
communities

April 2010 Completion of
communication
strategy

CBMP staff,
CBM
Guidance
Group

Minimal

Implementation Phase (Years 3 +)
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Task Sub-Task Date Milestone Responsibility Cost
estimate
(CA$)

CBM
Guidance
Group

Oversee CBM
effort

Continuous Ongoing CBM
Guidance
Group,
CBMP
Steering
Committee

Minimal

Evaluation of
CBM
Guidance
Group

April 2012 Completion
of evaluation

CBMP
Steering
Committee

Minimal

Revisions to
mandate,
operations of
CBM
Guidance
Group

May 2012 Revised
mandate,
operations
plan

CBMP
Steering
Committee

Minimal

Annual (?)
meetings

Annually
(?)

Meetings CBM
Guidance
Group

$10,000 +

Recruitment
of CBM
projects

Publicizing
CBM
component of
CBMP,
identifying
new potential
projects,
selecting
projects that
meet criteria

Continuous Addition of
new CBM
projects over
time

CBM
Guidance
Group,
Permanent
Participants,
others as
appropriate

Minimal;
possibly
some travel
costs

Continue to
have CBM
projects
participate in
relevant
experts’ group
and monitoring
network
activities

As
appropriate

CBM project
participation

CBM
Guidance
Group,
Experts
Groups,
Monitoring
Network
Leads

Travel costs

CBM Data
Management

Continue to
provide data
management as
needed,
evaluating

Continuous Ongoing
(evaluation
based on
effectiveness)

CBM data
management
provider,
CBMP data
management

Minimal if
covered
through
CBMP data
management;
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performance
on regular
basis

group, CBM
Guidance
Group

$25,000/year
if contractual

Involvement
of CBM in
Interpretation

CBM
participants
involved in
meetings and
events
(contingent on
evaluation in
Development
Phase)

Continuous Ongoing CBM
projects,
CBMP
Experts’
Groups and
Monitoring
Networks,
CBM
Guidance
Group

Travel costs

Dissemination
of Summary
Information

Follow
communication
strategy
prepared at end
of
Development
Phase, re-
evaluation on
regular basis

Continuous Information
products

CBMP staff,
CBM
Guidance
Group

Minimal
(NB: Main
costs
covered by
Outreach
Strategy)
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Summary of Estimated Costs

This table summarizes estimated costs for each year for those items requiring more than
minimal funding. This table does not include costs that may be incurred if some activities
are undertaken through contracts, such as drafting a CBM Guidance Group work plan and
other sub-tasks. The five year cost of the program outlined here is estimated at
US$372,000.

Estimated Costs (US$)
Task Task/Sub-Task Year 1 Year 2 Years 3 +
CBM
Guidance
Group

-Annual
meetings

$10,000
(travel costs for
five members)

$14,000
(additional
travel costs for
two CBM
project
participants)

$16,000
(one more CBM
project
participant)

Recruitment of
CBM Projects

-CBM
participation in
Experts’ Groups
and Monitoring
Networks
meetings

$4,000
(travel costs for
two CBM
project
participants)

$8,000
(travel for four
CBM
participants)

$16,000
(eight CBM
participants)

Data
Management

-Identify data
management
needs
-Create pilot
data sets
-Test and revise
-Develop full
data
management
system for
CBM
-Provide on-
going data
management
services for
CBM

$15,000
(contractual)

$25,000
(contractual)
$15,000
(contractual)
$50,000
(contractual) $25,000

(contractual)

CBM
Involvement in
Interpretation

-CBM
participation in
relevant
meetings and
events

$4,000
(travel costs for
two CBM
participants)

$8,000
(four CBM
participants)

$16,000
(eight CBM
participants)

TOTAL $33,000 $120,000 $73,000/year
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Appendix 5: Engagement Strategy

January 2008

Svoboda, M.Y., M.C. Raillard, and M. J. Gill.
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CBMP Engagement Strategy

Background

Why Do We Need the CBMP?

 Interest in changes in the Arctic is at an all time high, as the Arctic is affected
first and strongest by climate change: Need it as indicator of what is coming
elsewhere.

 Arctic biodiversity is globally significant and is under threat
 25% of worlds remaining oil reserves are in the Arctic and areas bordering the

Arctic: strong development pressure results in need for guidance on best
management practices for industry, which depends on good biodiversity data
(USGS Worldwide Oil and Gas Assessment 2000).

 Need excellent and accessible biodiversity data: local communities and regional,
national and international governments lack relevant information on threats and
change to biodiversity that allows them to make proactive decisions (plan)
(adapting, conserving)

 Our current monitoring capacity falls far short – limited links between monitoring
and decision making - lots of inefficiencies leading to limited ability to manage
and respond; much of the data is buried and not accessible.

 ACIA highlighted all of this and recommended follow-up programmes to improve
and enhance monitoring

 Local researchers and monitoring programs don’t have the capacity to effectively
report their results

 Individual researchers and networks have trouble attracting funding
 Arctic region a test case for the global 2010 target

CBMP Vision

Arctic biodiversity is conserved and sustained over time (halt or significantly reduce the
loss of Arctic biodiversity) and Arctic communities and other stakeholders have the
information they need to make informed and effective decisions on the sustainable use of
the region’s living resources.

Mission

 Track changes in biodiversity and capture signals (or signs) of early warning
 Coordinate and enhance monitoring in order to quickly detect important change,
 Link monitoring results to decision making,
 Improve reporting of results and reach all important audiences,
 Attract funding for important biodiversity monitoring.
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What are the CBMP’s Roles? Defining our niche (making us unique and needed)

1. Coordinating and facilitating entity for improving biodiversity monitoring
(improved power to detect change; improved ability to identify important
drivers)

2. Linking monitoring results to decision making at various scales (local,
regional, national and international)

3. Reporting vehicle for monitoring results reaching diverse and important
audiences: strong communications role

4. Developing products needed by multiple partners (i.e. Remote sensing, data
management services)

5. Monitoring catalyst – attracting and directing funding in priority areas.

How do we deliver on these Roles?

1. Convene expert monitoring groups and networks based on broad Arctic
biomes

2. Assess Current Monitoring Capacity
3. Developing integrated monitoring plans that:

a. Develop and promote standardized measures
b. Fill geographic and element gaps
c. Integrate biodiversity info with physical and chemical info
d. Utilize new technology
e. Share methodologies

4. Deliver monitoring results (data bases, web site, assessments – sci
publications, stories (media and web), plain language reports, regular status
and trend reports, posters, global assessment reports, conferences and
workshops) to:

a. the Arctic Council with policy recommendations
b. Government officials and other decision makers
c. Industry with best management practice recommendations
d. Scientists and intergovernmental agencies for integration,

interpretation of their data in the broader context of change in the
Arctic

e. local communities – relevant info to allow communities to respond to
change

f. general public both within and outside the Arctic – raising profile of
Arctic bio, its significance, threats to and trends

g. Partnerships in reporting – org’s with international reporting mandates
(CBD, UNEP GRIDA, WCMC, WWF Arctic, etc.)

h. Sharing conservation and adaptation approaches
5. High profile assessments aimed at the public
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CBMP Development Phases

Phase 1: Concept development (workshop in 2000 in Iceland, species networks came out
of this, 2004 Framework Document; Canada lead assumed in 2005); Marketing and
partnership development (program launched September 2005; political and grassroots
buy in); establishing core funding to continue and grow program.

Phase 2: Implementation Planning – 5 year implementation plan.

Phase 3: Implementation, marketing, funding, raising profile thru product delivery.

We are entering Phase 3.

Engaging our partners

Our key partners need to have regular contact with a member of the core team, to
maintain support and trust

There are 4 different groups to engage in the immediate future:

1) DONOR AGENCIES [Governments, industry and foundations]

2) GOVERNMENT AGENCIES [which countries, also observer
countries D, NL, PL, China Japan, which agencies

3) INTERGOVERNMENTAL AGENCIES, bodies and conventions
(UNEP, CBD, IUCN, IASC, etc.)

4) KEY PARTNERS (scientists, permanent participants).
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ENGAGEMENT WORKPLAN 2008-2009

Objective Activities 2008-2009

Develop communications material: Develop brochure,
PowerPoint etc. and other visuals to help with this. Use IPIECA
Powerpoint as basis for this approach.

Share fundraising approach and get internal EC support from
Risa, Hague, Paul, Michele Brenning etc.:
Also brief CAFF board and approach for funding implementation
plan components
Arrange for contract with professional fundraising consultant.

To raise 2 Million
dollars of external
support in 2007/08

Approach industry, foundations and raise substantial funds:

Strategic visits to Russia and possibly Sweden and Norway to be
scheduled. In addition, promotion at SAO meetings etc.

Germany and NL with PL on board in Bremerhaven or
Groningen, NL at the AWI in autumn?
Intergovernmental agencies bodies (IPY, CBD, International
Wadden Sea secretariat, etc)

Maintain trust,
support, and

influence with other
agencies, partners,
and communities.

Get financial support
from Scandinavian

countries
UNEP, IUCN, Wetlands International, BirdLife International ,
WWF

Have regular updates on the CBMP (newsletter: The CBMP
newsletter requires some thinking. I suggest an extra discussion
on that with Maria and Christian Nellemann if possible. We need
to be more clear on the editorial content, how often etc)

Attend key events, ensure presence of CBMP there, network

Develop and
maintain momentum

of partner
ambassadors.

Regular phone calls and meetings
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Set up Website

Contract to be set up with Christoph to cover part of this.

Continue to maintain list of key partners and keep them updated.

Brand, including name, logo, ‘look and feel’, agreed upon by all
partners. Logo.
Templates created and supplied by secretariat for presentations,
press releases, brochures, policy briefs, web banners and other
necessary standard products used by partners.

Organigram, photos and skills profiles of partners available to
everyone for reference.

Monthly conference call of Steering Committee that includes task
team and working group leads. Minutes and summary of key
points distributed widely.

Bi-monthly update via e-newsletter summarizing progress and
issues.
Regular updates on web site (*investigate partners having access
to update web).
BLOG for the group in which partners can post their thoughts and
experiences of the process in an informal way

Have effective and
coordinated internal

communications.

Annual meeting.
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Appendix 6: CBMP Communications and Outreach Strategy

January 2008

M. Laurie
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CBMP Communications and Outreach Strategy:

1. Background:

The Circumpolar Biodiversity Monitoring Programme (CBMP) will strive to meet the
demand for knowledge on Arctic biodiversity through effective communications and
outreach including fostering a network which collects, stores, and supplies scientific
information and knowledge. Communications products that are scientifically sound and
rooted in the needs of defined audiences will be developed and disseminated in order to
raise the profile of Arctic biodiversity changes.

The objective of the CBMP outreach plan is to contribute to the vision that: Arctic
communities and other stakeholders have the information they need to make informed
and effective decisions on the sustainable use of the region’s living resources. The
ultimate goal is to increase support for monitoring, conservation, and sustainable use of
this unique ecosystem. Within this context, the CBMP Communications and Outreach
Strategy will strive to ensure that the CBMP is the recognized authority on biodiversity
knowledge in the Arctic.

2. COMMUNICATION OBJECTIVES:

Within the overall objectives of the Implementation Plan, the communications and
outreach component’s goal is to

 Coordinate the communication of results (reporting) to provide an integrated,
comprehensive and accurate picture of status and trends in Arctic biodiversity.

The objectives include:
- Developing internal communications mechanisms created for secretariat and

partners.
- Ensuring there is a common understanding of challenges, solutions and

approaches among partners leading to a common message.
- Facilitating partners’ contributions to newsletters, stories, status reports and other

communication fora.
- Assuring a steady increase in awareness and participation of target audiences in

terms of contributing to and using CBMP information as well as services such as
advocacy, access to experts, data, outreach and communications.

While communication messages will be created specifically for each target group, there is
a need for a common thread that demonstrates the importance of the CBMP globally.
This message(s) will be overarching and used to tie all parts of the CBMP together. It is
general enough to be used on posters, donor materials and for general media work.

Overarching Key Message examples:
- Global change affects the Arctic first and most intensively
- Understanding change in the Arctic prepares the world for global change.



CBMP Implementation Plan March 2008

104

- Investing in Arctic monitoring reduces vulnerability of people and the planet
- CBMP is the one-stop shop for Arctic biodiversity knowledge needs
- CBMP knowledge = data + products + network + learning

The key messages will be decided by an outreach task team within the first quarter of
implementing the plan. They will provide the grounding from which all partners can
communicate.

3. TARGET AUDIENCES:

The Circumpolar Biodiversity Monitoring Program will reach out to a variety of
audiences in order to achieve its overall objective. The audiences are grouped into
priority groups in order to provide focus for the start-up phase of implementation. Still,
communications will be an engagement process thus, to varying degrees, most groups
will be involved early on.

Priority Group 1
- Internal Communications with Working Groups and Partners
- Donors
- Scientific experts and decision makers working in the Arctic and their college/

university students

Priority Group 2
- Policy Makers
- Industry
- Northern Communities
- Institutions and NGOs working on biodiversity or Arctic issues
- General Public with specific emphasis on media and schools (through educators)

Critical to success of CBMP outreach and pilot projects will be involving target
audiences early in the process to understand their needs, to get their feedback as well as
to get them interested in proposed projects and products. Interacting with target audiences
is a positive feedback loop as the more the CBMP involves them in the process and
communicates through such means as presentations, outreach, and community
programmes, the more relevant the data and products produced will be. As feedback is
generated, the CBMP will learn, adapt and increase its level of communication and
outreach. A step-wise approach, using pilot projects, will be taken to ensure the CBMP
maintains it’s relevance to society.

While many climate change and conservation programmes focus on threat based
messaging, there is also a lot of positive work happening on the ground that is not
reported. The CBMP will work to highlight these often under-reported and positive
messages such as examples of good projects and good practices: What do people do
already? What can everybody do? How do people and biodiversity already adapt to
change?
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Brief communications strategies for select groups are outlined below. Workplans for a
two-year period are provided.

a. Internal communications

Issue:

The CBMP has a primary challenge to create and maintain good internal communications
amongst and between its Monitoring Working Groups, CBMP Secretariat, Advisory
Board and CAFF Board. Lessons learned from other programmes that integrate national
to global level knowledge suggest that various activities should be undertaken to
stimulate ongoing collaboration. Examples include:

- Joint vision
- Basic messaging agreed upon and used for engagement and communications
- Shared understanding of importance of internal communications made explicit
- Common tasks to work on (i.e. joint publications)
- Subject areas chosen which cut across countries bringing national level material

to a global scope
- Resources dedicated to support internal communications and collaboration
- Resources dedicated to reflect and share on lessons learned, adaptive management

and new opportunities
- Ongoing reporting mechanisms
- Communication and technical focal points in all countries and or groups

In summary, communication products can be used to help facilitate communications as
well as create a common identity. Still, resources are needed to generate and maintain
participation as well as encourage ongoing reflection, learning and collaboration along
the way. More generally, it is important to establish a culture of sharing and open
communication amongst the implementation team.

Target Groups:

- CBMP secretariat
- Advisory Board
- Monitoring Working Groups
- CAFF Board

Communication Objectives:

1. A common message is agreed upon and used by partners.
2. Mechanisms established and used for effective and efficient internal

communications.
3. Creation of tools to facilitate partners’ communication efforts.

Channels:
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- Visual Identity
- Off-line applications (i.e. powerpoints and demos)
- Reporting system
- Contacts resource or database
- Conference calls
- E-bulletin
- Website
- Face to face meetings

Knowledge, Attitude and Behaviour:

- The working groups are supportive and keen to participate in the programme.
- Partners see having a unified brand that can be used for their own outreach as

important.
- Partners want to be kept updated on the status of other working groups or activities

taking place in the programme.
- Still, people are busy and may not put precedence on reporting and communicating

within the internal partner team.
- Face to face communications is a good way to keep motivation levels high and share

knowledge. Therefore, regular working group meetings and an annual CBMP
workshop are very important

Key Messages:

- Your work will benefit from networking with the CBMP regularly
- Internal communications is essential for delivering consistent external

messages
- Internal communications requires feedback, participation and communication

from partners

Materials and Activities:

The following materials and actions are needed to ensure that internal communication is
maintained:

- Agreement on importance of working collaboratively and commitment to
participation

- Brand, including name, logo, ‘look and feel’, agreed upon and used by all partners
- Key messages agreed upon and used for external communications by partners
- Website for external face of CBMP and housing work to date (research and

development)
- Templates created and supplied by secretariat for presentations, press releases,

brochures, policy briefs, web banners and other necessary standard products used
by partners

- Reporting form created for working groups to update on progress
- System for cross working group collaboration and communication
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- Communications focal point assigned in each working group to work with
secretariat communicator (i.e. Communications Task Team to help facilitate quick
input and decisions)

- Organigram, photos and skills profiles of partners available to everyone for
reference

- Monthly conference call of Advisory Board that includes task team and working
group leads. Minutes and summary of key points distributed widely

- Bi-monthly update via e-bulletin summarizing progress and issues of partners
- Regular updates and stories from working groups and partners on web site

(*investigate partners having access to update web)
- BLOG entries from groups and partners as informal way of reporting
- Annual meeting

Summary Action/ Table:

b.

Communications for Donors / Fundraising

Issue:

The CBMP will need to fundraise extensively in order to support its programme and
activities. To support these efforts promotional material and clear messaging are needed.

 In some cases, donors appreciate being partners requiring different approaches
to engagement (i.e. knowledge sharing, increased communications).

 There is a need to build trust and relationships.

Target Groups:

- Industry, Private Sector
- Government Agencies

Communication material Message Timing
Web-site Strategy Knowledge source on

Arctic Biodiversity
June –Sept
‘08

Web-site Development Knowledge source on
Arctic Biodiversity

Oct-Dec ‘08

Visual Identity Brand CBMP recognizable May-Aug
‘08

Templates/Aids One visual identity Aug-Sept
‘08

On-line Source Book Information for partners October ‘08
Skills profiles People know who to

contact
June-Sept
‘08

E-bulletin Progress, Setbacks,
lessons learned

bi-monthly

Communications Task
Team

Feedback and decisions Ongoing
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- Private Foundations

Communication Objectives:

1. Establish CBMP as a trusted source for return on investment.
2. Establish the CBMP as a place to leverage finances, knowledge and impact.

Channels:

- Print
- Face to face meetings
- Phone/Email
- Off-line applications (demos/presentations)

Knowledge, Attitude and Behaviour:

- The private sector is increasingly interested in improving their corporate social
responsibility

- Petroleum companies in particular are rebranding themselves as energy companies
(i.e. British Petroleum, Suncor) demonstrating a response to climate change.

- Industry often co-brands to increase their positive image (i.e. WWF-Nokia, WWF-
LaFarge)

- Donors have set topics for funding and donate within those frameworks.
- Foundations exist in the USA that have a specific focus on the North and climate

change
- *Research is needed in this area to understand the donor community better.

Key Messages:

- The CBMP is a smart investment.

Materials and Activities:

- Promotional material on the CBMP (i.e. brochure, testimonials) highlighting
purpose, vision and relevance to the world.

- Website with arctic biodiversity information and demonstration of relevance.
- Canned PowerPoint presentation on the CBMP for donor meetings
- Face to face meetings with donor agencies, foundations, industry representatives

and others interested in contributing to the CBMP mission and work plan.

Summary Action/ Table:

Communication material Message Timing
Research on donor
community

Understand who is
interested in funding work
in the Arctic and Climate
Change

May 08-
ongoing
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c. Communications for scientific experts, decision makers and their
college/university level students

Issue:

Scientists have a lot of information they want to share in order to inform the public,
influence policy makers, industry and more generally communicate so that their work has
impact and relevance beyond their immediate audience. Moreover, scientists need a
central communication point for circumpolar biodiversity information that is currently
widely dispersed.

 Much of the existing biodiversity information is currently difficult to access.
 Integration between observed trends is hard to achieve.
 There is a willingness to cooperate and share information.
 There are wide gaps in the current knowledge base and no comprehensive

strategy to fill these gaps.
 With the International Polar Year in 2007-2008, there is an opportunity to

inform scientists about the CBMP.

Target Groups:

- Arctic Researchers and
- The decision makers that set their agendas
- Their students based at Universities/Colleges

- Government Researchers
- Private Consulting Firms

Communication Objectives:

1. Establish CBMP within the scientific community as a place to add value to their
data contributions through networking.

2. Establish the CBMP as a recognized vehicle to communicate scientific results to
both scientific and non-scientific audiences.

3. Establish the CBMP as a source for scientists and students to learn more about the
status of biodiversity in the Arctic.

4. Establish CBMP as a place to get useful abiotic data on Arctic ecosystems.

Meetings CBMP is relevant to the
world

Ongoing

Website CBMP website is one-stop
shop for arctic biodiversity
knowledge

July ’08-
Sept ‘08

Promotional brochure CBMP is a good
investment

Aug-Sept 08

Translations CBMP is a global initiative As needed
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Channels:

- Print
- Off-line applications (demos, PowerPoint)
- Experts database
- E-bulletin
- Bi-yearly newsletter
- Website
- Face to face meetings/Events

Knowledge, Attitude and Behaviour:

- Scientists have lots of data and want to increase its reach
- Scientists are open to contribute data that has already been published elsewhere and

would benefit from web posting or being shared through a network.
- Scientists are looking for avenues for strengthening their outreach and

communications
- Scientists are interested in how their work fits into the bigger picture
- Scientists want increased access to information
- Face to face communications is a good way to interact with scientists

Key Messages:

- The CBMP adds value to your work. By participating in the CBMP, your
information can benefit from integration with other data and interpretation of
trends across the entire Arctic.

- By participating in the CBMP, you increase access to communication networks.

Materials and Activities:

- Print material on the CBMP (i.e. brochure, poster), highlighting purpose, vision
and relevance to scientists

- Website with pilot data and communications products:
- 1 -2 examples of how the CBMP can be of benefit to scientists by

communicating their results,
- Section for scientists interaction with public (i.e. Ask the Expert, web

discussions)
- Canned PowerPoint presentation on the CBMP for use at scientific meetings
- E-bulletin with regular updates on the CBMP targeted to scientists (bimonthy)
- Newsletter with news, assessment information, stories and updates on scientists

work in the Arctic (bi-yearly)
- Contact list, skills profiles and bios of key scientists who want to be contacted by

the media as experts or spokes people
- Coordination of CBMP scientist network
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Summary Action/Table:

d.

Communications for Policy Makers

Issue:

Policy makers often do not have access to Arctic biodiversity information to guide their
decision making, as this information is currently either hard to access, not communicated
and not in a format helpful to them. There is a need for easily accessible, convincing and
attractive material. Predictive and modeling type information is particularly helpful for
this audience.

 Information needs to be communicated and disseminated effectively to assist
policy makers in decision making.

 Contact information of experts is useful for policy makers.
 Country strategies are necessary as each country has its own political structure

and priorities with regards to the Arctic and its resources, biodiversity and
management.

Target Groups:

- Politicians
- Co-management boards
- Government agencies

Communication material Message Timing
Pilot project CBMP is relevant to

scientists
Aug-Nov 08

Meetings CBMP is relevant to
scientists

Ongoing

E-bulletin Recently posted data,
upcoming events, and
news.

quarterly

Phone Join CBMP Ongoing
Experts database Know who to contact July-

ongoing
Website Your information is being

communicated
Newsletter (bi-yearly) Status of biodiversity in

Arctic
Dec 08

Stories generated CBMP is trusted source of
knowledge

Aug-Sept 08

Network coordination You are the CBMP
scientist network

Ongoing

Translations Appropriate
communications

As needed
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Communication Objective:

1. The CBMP is the recognized source of unbiased, easy to understand and quality
knowledge on Arctic Biodiversity for policy makers.

Channels:

- Print
- Off-line applications
- Expert contacts
- Website
- Face to face meetings/one on one direct communications
- Field trips

Knowledge, Attitude, Behaviour:

- Policy makers have limited knowledge and limited time for scientific information
- Biodiversity information is useful to policy makers if accompanied by

recommendations for action
- Politicians respond to public pressure, industry pressure and media attention
- Government agencies appreciate easily accessible sources for information
- Fast response time to requests is critical

Key Messages:

- The CBMP is your source for understandable, high quality information on the Arctic.
- The public is concerned about the state of Arctic biodiversity. The CBMP can assist

you in making sound decisions on conservation and development in the Arctic.
- The CBMP helps countries deliver on international commitments.

Materials and Activities:

- Research and relationship building with policy makers on their needs and
channels for influencing decision making including country level research and
appropriate planning for each

- Website section/help desk for policy makers which connects them to experts,
research and other contacts.

- Mapping / modeling section of CBMP
- 1 - 2 Pilot projects communicated that demonstrate usefulness of CBMP to policy

makers
- Print material for distribution (brochure, poster, etc)
- Canned PowerPoint presentation

Summary Action / Table:

Communication material Message Timing
Research and Relationships Needs and influence ongoing
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e. Communications for Industry
Issue:

Industrial activity is increasing dramatically in the Arctic as resources of this region are
being accessed and new technology is being developed. Industry has a need for the best
biodiversity information available to minimize impacts. They need expert knowledge on
Arctic biodiversity and ecosystems in order to develop best management practices.

 Industry has shown a willingness to develop best management practices to
minimize impacts on the Arctic environment.

 Many countries have strict environmental regulations requiring the
development of sustainable methodologies. However, these practices can only
be developed if biodiversity information is readily available.

 The Arctic holds large reserves of fossil fuels (25 % of currently known
reserves) and other resources.

 Industry often gathers biodiversity information and could contribute data to
monitoring programs.

Target Groups:

- Petroleum industry
- Other resource extraction industries
- Business community in the Arctic

Communication Objective:

1. The CBMP is the recognized source of unbiased and quality knowledge on Arctic
Biodiversity for industry, particularly for the development of best management
practices.

Channels:

- Print

strategy
Pilot projects CBMP is relevant to policy

makers
July 2009

Website CBMP connects you to
knowledge and
information you need

Dec 2009

Meetings, Roundtables Use the CBMP July-Dec
2009

Experts database Know who to contact July-
ongoing

Translations Appropriate
communications

As needed
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- Website
- Offline applications
- Digital/video
- Media
- Face to face/meetings

Knowledge, Attitude and Behaviours:

- Resource industries are concerned about environmental reporting
- Industry is concerned about reputation
- Industry is concerned about their bottom line
- Industry is accountable to their shareholders
- Some extraction industries are leaders in clean technologies and have lessons to share
- Industry needs access to the best information possible to make informed decisions
- Companies often operate within an industry group or association

Key Messages:

- The CBMP is a valuable partner for industry working in the Arctic.
- The CBMP provides high quality, non-biased biodiversity information and trends.
- The CBMP is linked to experts that provide advice on best practices, community

engagement and sustainable development of Arctic resources
- Partnering with the CBMP can boost your reputation and can be advertised, as the

CBMP brings together recognized institutional authorities on environmental
management in the Arctic.

Materials and Activities:

- Research and relationship building with industry representatives on their needs
and channels for influencing best management practices

- Pilot projects communicated that demonstrate usefulness of CBMP to industry
- Print materials for distribution (i.e. posters, brochures, trade show booth)
- Canned PowerPoint presentation
- Website section on Best Management Practices
- Digital/video messages
- Media coverage

Summary Action/ Table:

Communication material Message Timing
Research and Relationships Needs and influence

strategy
2008

ongoing
Pilot projects CBMP is relevant to

industry
Dec 2009

Website CBMP provides best
management practice

Dec 2008
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f. Communications for northern communities

Issue:

While northern communities have a keen interest in Arctic Biodiversity information
much of the existing information is not in a format that is attractive or accessible to this
audience.

 Northern communities’ livelihoods are directly affected by having access to
information on Arctic Biodiversity.

 Northern communities need accessible information in plain language such as
maps that communicate change.

 Internet access and usage is low in many northern communities thereby
making web-based products less useful for them in many cases.

Target Groups:

- Schools in northern communities
- Community organizations in northern communities
- Political bodies and decision makers within northern towns and villages such as

traditional leaders and opinion leaders

Communication Objectives:

1. Arctic communities know about the CBMP and turn to it for their Arctic Biodiversity
information needs.

2. Arctic communities use the CBMP to communicate with other sectors such as
scientists, industry and policy makers.

Channels:

- Print
- Radio
- Offline applications
- Digital/video

advice
Print/offline
Communications Materials

CBMP is a trusted partner March 2009

Face to face/Meetings Partner with CBMP 2008
ongoing

Digital
communications/video

CBMP knowledge is useful
to industry

Dec 2009

Translations Appropriate
communications

As needed
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- Face to face/meetings

Knowledge, Attitude and Behaviours:

- Northern communities are concerned about the state of the Arctic environment
- Northern communities want more scientific information on the state of their

environment
- Northern communities have been collecting biodiversity information such as

traditional knowledge since time immemorial
- Northern communities view biodiversity as a livelihood resource sometimes putting

them at conflict with southerners
- Northern communities are facing tradeoffs between economic development/resource

extraction and traditional lifestyles
- Northern communities need access to the best information possible to make informed

decisions
- Northern communities have different decision making and leadership structures

which should be used for communications

Key Message:

- The CBMP is your source for reliable information on what is happening with the
Arctic Environment.

- Share your information with the CBMP to improve overall knowledge on Arctic
biodiversity

Materials and Activities:

- Research and needs assessment of northern communities to ensure key concerns will
be addressed

- Plain language summaries and reports in local languages accompanied by visuals of
major CBMP findings

- Color maps of key changes observed by the CBMP
- Drawings by artists of changes observed
- Materials for schools on major CBMP findings with training for educators on their

use
- Radio programmes and information on CBMP specific to northern communities (i.e.

hunter and trapper stations)
- Talks and presentations suitable for communities that can be given on an

opportunistic basis
- Website information available on CD-Rom (i.e. downloads twice yearly)

Summary Action/Table:

Communication material Message Timing
Research and Needs
Assessment

Understand key concerns
2008ongoing
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g. Communications for the general public: Focus on Broadcasters and
Educators as channels

Issue:

Information on Arctic change is a key global concern as climate change impacts are
predicted to be most severe in this region of the world. While many individual reports
are being released almost weekly, there is no central location where the pieces of the
story are being put together. This leaves a patchy picture for those outside of scientific
circles to get a grasp of the biodiversity situation in the north.

 International Polar Year in 2007-8 will present opportunities to raise the
profile of Arctic Biodiversity issues and create political motivation for
conservation action.

 With the potential for over saturation in the media and competition for
attention from various IPY contributors, CBMP needs to be strategic in its
approach.

Target Groups:

- Media as channel to the larger public both in Arctic countries and beyond
- Educators and young peoples programmes as channel to reach youth

Communication Objectives:

1. Aid the public in understanding the importance of monitoring and sustainable
management of Arctic Biodiversity.

2. Use opportunities to raise enthusiasm amongst the public and schools about Arctic
issues.

Channels:

Summaries CBMP is relevant to you July-
Dec2009

Maps See the change July-
Dec2009

Print/offline
Communications Materials

CBMP is a trusted partner Dec 2008

Artist drawings CBMP is a trusted partner Dec 2009
Radio programmes CBMP is relevant to you Monthly
Face to face/Meetings Partner with CBMP 2008

ongoing
Digital
communications/video

CBMP is your biodiversity
knowledge partner

Dec 2009

Translations Appropriate
communications

As needed
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- Print
- Radio
- Television
- Offline applications
- Website
- Digital/video
- Face to face/meetings
-

Knowledge, Attitude and Behaviours:

- The public is interested in polar bears, climate change and Arctic wildlife stories.
- While there is an outreach focus on remote northern communities, in most Arctic

countries, people live in urban areas with the lowest percentage being 61% in Finland
and the highest at 93% in Iceland. In general, one could say that 80% of Arctic
countries’ population is urban, and not necessarily living in the Arctic, thus requiring
different outreach tactics.

- Each country requires a different narrative. For example, Russia is different from
more democratically advanced countries. Releasing Russian data could be of interest
to Western Media as in the past it has been difficult to get a hold of.

- Taking the issue of biodiversity from the regional level to the whole of the Arctic will
be new.

- Biodiversity topics are not generally considered news but are interesting in
documentary and feature format (i.e. National Geographic, Discovery Magazine).

- To make Arctic biodiversity topics newsworthy they should be attached to releases of
data or reports. Personal stories can also be attractive when accompanied by data.

- The International Polar Year is both a tool and competitor for media attention. It is
important to move quickly with media in 2007 in order to have stories told before
over saturation.

- Events and key UN dates are important for media in developing countries who collect
AP, Reuters and other news agency stories. These are less important for northern
media.

- Schools and educators are interested in current events however they have curriculum
to follow which CBMP needs to be aware of.

- Youth have an interest in world affairs and often look for ways to contribute both on
practical and political levels.

- Many programmes exist for students and young people that could be used as outlets
for education materials.

Key Messages:

- In global climate change, Arctic change is first and most severe
- Arctic biodiversity is unique, under threat and needs to be managed carefully.
- Arctic biodiversity supports life, people and culture.
- Learn and get informed, with the help of the CBMP, about changes taking place in

the Arctic.
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Materials and Activities:

For Media:
- Research to identify target countries for media
- Research to identify target media outlets that CBMP wants to reach and form

relationships with key journalists and features editors
- Develop media strategy and protocol
- Contact list within the CBMP network of communicators or those available to

participate in a media hub (i.e. these contacts relay news releases and stories to
their networks).

- Contact lists of experts and spokespeople that media can contact on particular
subjects

- Stories, facts, figures, video footage, sounds, photos, maps, etc. developed and
made available for news and features

- Field trip arranged if funding permits

For Educators:
- Research into school curriculum and willingness of educators to include Arctic

change subjects during class time
- Research to identify educator and youth groups to target for materials (i.e. country

specific such as Canada’s Students on Ice, Circumpolar Young Leaders Program
or the United States’ Shorebird Sisters School Program and global programmes
such as Japanese ship for youth on Sustainable Development).

- Identification of needs of target groups and development of materials including
facts, photos, maps, etc. with the help of education specialists or partner
organizations

- Trainings at teacher workshops on Arctic biodiversity or a specialized event for
identified educators who could train others in their own countries (i.e. train the
trainers).

- Solicitation of experts or others willing to participate as guest speakers, web
interviewees, mentors, etc.

Summary Action/ Table:

Communication material Message Timing
Research and Needs
Assessment

Understand key concerns
of educators and media 2008ongoing

Media Strategy and Protocol Engage media based on
needs assessment

Sept ‘08

Contact list development CBMP - a source of
expertise

2008
ongoing

Media materials CBMP - news, sources, etc 2008
ongoing

Field Trip Seeing is believing 2009
Education materials Learn about Arctic change 2008

ongoing
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h. Communications for NGOs and International Organizations working on
Arctic Biodiversity Issues

Issues:

The Arctic is the largest and least fragmented of the inhabited regions on Earth: a vast
area of fjords and tundra, jagged peaks and frozen seas, glaciers and icebergs, and ice and
snow. It is home to species such as the polar bear, ringed seal, caribou, Arctic fox,
beluga whale, narwhal, sea eagle and snowy owl. It also home to indigenous peoples,
who have adapted to live in one of the harshest environments in the world. It is critical to
partner with those institutions and NGOs already working on conserving biodiversity in
the Arctic at both national and international levels.

 Several NGOs either have Arctic strategies or are working on Arctic issues in
order to reduce threats and help preserve the Arctic’s rich biodiversity in a
sustainable way. They are a channel in which to partner with to influence
treaties, conventions as well outreach to the public (i.e WWF International,
Taiga Rescue Network, IISD, etc).

 Several institutions and conventions such as the World Conservation Union
(IUCN) and the Convention on Biological Diversity (CBD) are working
toward the 2010 Biodiversity target which aims to achieve by 2010 a
significant reduction of the current rate of biodiversity loss at the global,
regional and national level as a contribution to poverty alleviation and to the
benefit of all life on earth.

Target Groups:

- National level NGOs
- International NGOs
- Conventions

Communications Objectives:

1. The CBMP can help your organization/institution achieve its conservation objectives.
2. The CBMP is a source for knowledge, expertise and outreach on Arctic biodiversity.
3. Partner with the CBMP to increase influence and impact of communication messages.

Channels:

Education training Sharing on Arctic change 2009
Translations Appropriate

communications
2008
ongoing

Website Materials adapted for web 2008
ongoing
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- Print
- Offline applications
- Face to face/meetings
- Website

Knowledge, Attitude and Behaviours:

- Conventions such as the CBD and the 2010 biodiversity target are looking for
groups to partner with and contribute to the target

- NGOs are generally strained for resources and capacity. The CBMP will need to
demonstrate it is not in direct competition with NGOs for funding but can add
value to existing programmes.

- The CBMP will need to demonstrate the added value of being a partner with
them.

- The CBMP could add credibility to NGO campaigns as well as provide access to
experts, data and government bodies

- Conventions and NGOs likely have data or stories to contribute to the CBMP
- The CBMP could learn from the experience of NGOs with regards to outreach

and communications (i.e. WWF Arctic Programme)
- There are both national and internationally relevant NGOs, Institutions and

Conventions that the CBMP can partner with

Key Messages

- The CBMP, a credible authority on biodiversity knowledge in the Arctic, is a
good partner for increasing influence, outreach and impact.

- The CBMP is working towards implementation of the 2010 Biodiversity target.
- The CBMP can help you to connect to experts, policy makers and decision

makers focused on conservation and sustainable use in the Arctic.

Materials and Activities

- Research on which NGOs are working on Arctic issues, the strengths,
weaknesses, opportunities, threats (SWOT analysis)

- Build partnerships with select NGOs and institutions to contribute to CBMP
mission and communication objectives

- Plan communications activities with partners based on identified needs and
opportunities

- Materials for meetings, events, activities during partnership building phase

Summary Action/ Table:

Communication material Message Timing
Research and SWOT Understand who is doing 2008
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Analysis what, gaps, needs ongoing
Relationships and Partners CBMP adds value 2008

ongoing
Action Plan CBMP contribution will be 2008

ongoing
Communications and
Materials

The CBMP is your source
on Arctic Knowledge

2008


