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1. Executive summary

As the Arctic continues to experience a period of intense and accelerating change, with climate change at the forefront, it

has become increasingly important to effectively and sustainably manage Arctic ecosystems. The Conservation of Arctic

Flora and Fauna (CAFF - www.caff.is), Arctic Council working group, operates at the interface between science and policy

and as such is positioned to develop common responses on issues of importance. In order to deliver informed policy advice
to decision-makers, it is important that accurate, credible and timely information on current and predicted changes in the
Arctic's ecosystems are made available. To efficiently address this information CAFF created the Circumpolar Biodiversity
Monitoring Program (CBMP — www.cbmp.is) which operates as an international network of scientists and local resource users
working together to enhance Arctic biodiversity monitoring to improve detection, understanding, prediction and reporting of
important changes facing Arctic biodiversity.

The development of the CBMP can be seen as a response to a number of Arctic Council recommendations that have called
for improved and better coordinated, long-term Arctic biodiversity monitoring. The development and implementation of
the CBMP has been further highlighted as an Arctic Council priority in the Kiruna (2013), Tromso (2009), Salekhard (2006),
Reykjavik (2004), Inari (2002), Barrow (2000) and Igaluit (1998) Declarations.

At the Arctic Environmental Ministers meeting in 2013 in Jukkasjarvi, Sweeden, the Ministers encouraged the Arctic Council
to take a leading, coordinating role in the follow-up of the Arctic Biodiversity Assessment and encouraged Arctic States to
implement its recommendations. They also stated that a targeted effort for the conservation and sustainable management of
marine, terrestrial and freshwater habitats will be needed. In this context, ministers stressed the importance of implementing
agreed biodiversity objectives in the Arctic, in particular the Strategic Plan for Biodiversity 2011-2020 and the Aichi
Biodiversity Targets, and in relation to this encouraged the development of joint work between the Arctic States, building on
existing work (Chairs statement, 2013). This plan can be regarded as a direct follow up on these recommendations.

Also in a global perspective the continued implementation of CBMP comes at a critical time. Among others the recent
Conference of the Parties to the Convention on Biological Diversity (CBD) resulted in a strong recognition of the importance of
Arctic biodiversity and of the Arctic Council work.

Enhanced coordination of Arctic biodiversity monitoring via the CBMP is yielding an improved ability to detect important
trends, link these trends to their underlying causes, predict future trends and scenarios for Arctic biodiversity, and thereby
provide more timely and credible information to support responsible decision making at multiple scales (local, regional,
national and global). It is anticipated that this increased coordination will result in reduced costs, compared to the cost of
multiple, uncoordinated approaches that stop at regional or national boundaries. While most Arctic biodiversity monitoring
networks are, and will remain, national or sub-national in scope, there is immeasurable value in establishing circumpolar
connections among monitoring networks. In addition, this coordination is resulting in more rapid uptake of new technologies
and methodologies through this increased dialogue.



http://www.caff.is

The first five-year CBMP implementation plan (Gill, et. al. 2008) focused on developing the strategy for building and
maintaining a comprehensive and cost-effective pan-Arctic biodiversity monitoring program. This next generation CBMP
strategic plan will focus on continuing to implement those strategies while allowing for greater emphasis on interpretation,
integration and communication of biodiversity information resulting from the CBMP Monitoring Plans. This plan outlines
ongoing efforts to establish and maintain steering groups to implement the monitoring plans and manage and provide that
information for ongoing and future assessments of Arctic biodiversity.

In implementing the monitoring plans it is critically important to include Arctic peoples who spend vast amounts of time in
these remote environments. Drawing on personal experience, information shared with others, knowledge handed down
through generations, and their TEK, residents of the Arctic are often able to recognize subtle changes and offer insights into
their causes.

All Arctic states, as well as a number of non-Arctic states and organizations, conduct monitoring of various elements of Arctic
biodiversity. These efforts have largely been uncoordinated and limited in their geographic, thematic and temporal scope, and
are not evenly spread across the Arctic.

In May 2013, Denmark/Greenland/Faroe Islands and the United States agreed to co-lead the CBMP after Canada’s successful
eight-year leadership. Co-leading such a high profile program comes with a few challenges, including considerable
collaboration and communication between the co-leads to ensure tasks are well coordinated and not duplicated. The co-
leads have jointly agreed with the CAFF Secretariat to coordinate program elements in a fashion that is both efficient and
economically feasible with respect to meetings and outside organizations.

Central to developing a pan-Arctic ecosystem-based understanding are the CBMP ecosystem-based Arctic biodiversity
monitoring plans [Marine (Gill, et. al. 2011), Terrestrial (Christensen, et. al. 2013), Freshwater (Culp, et. al. 2012), and Coastal
(planned)]. These umbrella monitoring plans use existing monitoring capacity and identify priority gaps in current capacity
to facilitate improved and cost-effective monitoring, data management and reporting through enhanced integration and
coordination. Although the CBMP consists of thematically developed monitoring plans, the objective of this 4-year work
implementation plan is to ensure their harmonisation using a successfully-combined, pan-Arctic ecosystem-based approach
that is incorporated into a single reporting framework.

The successful and sustainable implementation of the CBMP is dependent upon access to sufficient financial, organisational
and institutional support. In order to generate this support, significant efforts within the CBMP are employed to develop
the necessary strategic partnerships. This strategic capacity building is nested within the broader development by CAFF of a
framework involving the key international and regional organizations and institutions of relevance to Arctic biodiversity.

e




2. Introduction
2.1 The need for coordinated Arctic biodiversity monitoring

The Arctic is experiencing a period of intense and accelerating change with climate change at the forefront (CAFF, ABA 2013).
In the past century average temperatures have increased at almost twice the average global rate (IPCC 2007). Over the past
thirty years, seasonal minimal sea ice extent in the Arctic has decreased by 45,000 km?*/year (Post et. al. 2009). Along with later
freeze and earlier break-up, the extent of terrestrial snow cover in the Northern Hemisphere has decreased and is expected to
continue decreasing (Post, et. al. 2009). The magnitude of these changes are exerting major influences on Arctic ecosystems
and the biodiversity they support (Frey, et. al. 2011). For example, marine net primary production has increased by an average
of 20% across the Arctic between 1998 and 2009 and is strongly correlated with areas of summer sea-ice retreat ( Frey, et. al.
2011). In some areas, the peak of marine primary production is occurring 50 days earlier than average and this may present
challenges for species that annually migrate to Arctic seas to take advantage of this high productivity (Frey, et. al. 2011).
Furthermore, tundra biomass production has increased in many parts of the Arctic over the past thirty years and this increase
is strongly correlated with areas proximal to coastal regions experiencing significant summer sea-ice retreat (Epstein, et. al.
2012).

These, and many other changes, challenge our ability to effectively and sustainably manage Arctic ecosystems. The
Conservation of Arctic Flora and Fauna (CAFF - www.caff.is) working group operates at the interface between science and
policy and as such is well positioned to develop common responses on issues of importance. In order to deliver informed
policy advice to decision-makers, it is important that accurate, credible and timely information on current and predicted
changes in the Arctic’s ecosystems are made available. Yet current monitoring capacity in the Arctic is fragmentary and
incomplete, thereby limiting the ability to detect important trends in Arctic biodiversity (Gill, et. al. 2008). Thus, CAFF
created the Circumpolar Biodiversity Monitoring Program (CBMP; www.cbmp.is) which operates as an international network
of scientists and local resource users working together to enhance Arctic biodiversity monitoring to improve detection,
understanding, prediction and reporting of important changes facing Arctic biodiversity.

The development of the CBMP can be seen as a response to a number of Arctic Council recommendations that have called for
improved and better coordinated, long-term Arctic biodiversity monitoring [e.g. Arctic Biodiversity Assessment Report for Policy
Makers (CAFF, ABA 2013); the Oil and Gas Assessment (AMAP 2007) and the Arctic Climate Impact Assessment (ACIA 2005)]. The
development and implementation of the CBMP has been further highlighted as an Arctic Council priority in the Kiruna (2013),
Tromso (2009), Salekhard (2006), Reykjavik (2004), Inari (2002), Barrow (2000) and Igaluit (1998) Declarations.

Polar Bear. Photo: Mark Marissink
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At the Arctic Environmental Ministers meeting in Jukkasjarvi, Sweden, the Ministers encouraged the Arctic Council to take a
leading, coordinating role in the follow-up of ABA and encouraged Arctic States to implement its recommendations. Ministers
underlined that strengthened global efforts to reduce climate change, the most serious threat to Arctic biodiversity, are
essential and stressed the importance of mainstreaming biodiversity considerations in all relevant policy fields. They also
stated that an targeted effort for the conservation and sustainable management of marine, terrestrial and freshwater habi-
tats will be needed. In this context, ministers stressed the importance of implementing agreed biodiversity objectives in the
Arctic, including protected areas, in particular the Strategic Plan for Biodiversity 2011-2020 and the Aichi Biodiversity Targets,
and in relation to this encouraged the development of joint work between the Arctic States, building on existing work (Chairs
statement, 2013).

Also in a global perspective CBMP comes at a critical time. The recent Conference of the Parties to the Convention on
Biological Diversity (CBD) resulted in a strong recognition of the importance of Arctic biodiversity and of the Arctic Council
work. The Parties to the CBD, recognized that their 2010 goal to reduce the rate of loss of global biodiversity failed, established
new 2020 targets (Aichi Biodiversity Targets') to reduce the rate of loss of biodiversity by focusing efforts on the underlying
causes. In most cases, the rate of loss has not been adequately measured (Pereira, et. al. 2012)) and the Global Biodiversity
Outlook 3 (SCBD 2010) highlighted the need for increased mobilization of resources for the research and monitoring of
biodiversity to address this knowledge gap. At the same time, the Intergovernmental Panel on Climate Change (IPCC) has
concluded that climate change related to increased greenhouse gas concentrations will result in major physical, ecological,
social, and economic impacts (Pachauri, et. al. 2007). There is broad acknowledgement that the polar regions are continuing
to experience rapid and dramatic changes as a result of a changing climate (Anisimov & Fitzharris 2001). The CBMP is now
formally recognized by a number of global institutions? and agreements®. The CBD (Nagoya CoP 2010 and Hyderabad CoP
2012) has formally called upon the CBMP to deliver Arctic biodiversity status and trends information in support of tracking
the CBD’s 2020 Aichi Targets. The CBMP is also recognized as one of four regional Biodiversity Observing Networks (BONs) of
the Group on Earth Observations - Biodiversity Observations Network. The CBMP approach is being promoted and adopted
in other parts of the globe where new regional BONs are being considered. In addition, many Nations have developed Arctic
strategies specific to their geographic region that incorporate or reference the need to improve biodiversity monitoring.

2.2 The benefits of a pan-Arctic, coordinated biodiversity monitoring program

Enhanced coordination of Arctic biodiversity monitoring via the CBMP is already yielding an improved ability to detect
important trends, link these trends to their underlying causes, predict future trends and scenarios for Arctic biodiversity,
and thereby provide more timely and credible information to support responsible decision making at multiple scales (local,
regional, national and global). It is anticipated that this increased coordination will result in reduced costs, compared to the
cost of multiple, uncoordinated approaches that stop at regional or national boundaries. While most Arctic biodiversity
monitoring networks are, and will remain, national or sub-national in scope, there is immeasurable value in establishing
circumpolar connections among monitoring networks. In addition, this coordination is resulting in more rapid uptake of
new technologies and methodologies through this increased dialogue. For example, the development of the CBMP Marine
Plan has already resulted in monitoring efficiencies and reduced overlap. While acknowledging the significant gains in our
understanding of Arctic biodiversity change due to improved coordination of monitoring, coordination alone will not be
sufficient to address all needs for information; new monitoring will be required to fill priority gaps including a greater use
of remote sensing assets and modelling. Information on how the Arctic is responding to pressures such as climatic change
and human activity is urgently needed to allow decision makers, whether in local Arctic communities, regional or national
governments, or international venues, to make timely and effective decisions regarding resource management, conservation
actions, and adaptive management.

2.3 Arctic biodiversity monitoring: current status

While all Arctic states, Arctic indigenous organisations as well as a number of non-Arctic states and organizations, conduct
monitoring of various elements of Arctic biodiversity, these efforts have largely been uncoordinated, are limited in their
geographic, thematic and temporal scope and are not evenly spread across the Arctic. In particular, areas in Northern Canada,
Northern Greenland and Northern Russia have very limited biodiversity monitoring whereas areas in northern Scandinavia,
Bering Sea, Aleutian Islands and Iceland have more intense, on-going biodiversity monitoring (Eamer, et. al. 2012) and in
many cases, long-term datasets. Given that the area in question is 32 million km? comprised of largely remote and extreme
ecosystems, not surprisingly, current monitoring efforts are seen as inadequate to confidently detect and attribute important
changes in the Arctic’s ecosystems and the biodiversity they support. Indeed, recent issues regarding state finances and
priorities have made it even more difficult to sustain existing monitoring efforts.

1 www.cbd.int/sp/targets.

2 See here for detailed list of CBMP partner organisations and institutions - www.caff.is/comp-partners.

3 African-Eurasian Migratory Waterbird Agreement (AEWA), Convention on Biological Diversity (CBD), Convention on Migratory Species
(CMS), East Asia-Australasia Flyway Partnership and the Ramsar Convention on Wetlands.
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Flgure 1. Distribution of current and historical monitoring coverage.

Until recently, limited biodiversity monitoring efforts in the Arctic were largely operating at the local to national scale, focused
on answering specific questions or meeting mandates specific to a given geographic area or government jurisdiction. The
International Polar Year (IPY) (2007-08), focus on international collaborative research and monitoring received a much higher
profile with greater emphasis on key drivers of Arctic change. The CBMP’s implementation focus on coordination, coincides
well with the IPY initiatives. The CBMP is continuing to gain momentum through the implementation and development of its
pan-Arctic, biome-based monitoring plans (marine, freshwater, terrestrial and coastal).

While much work remains to truly integrate existing Arctic biodiversity monitoring, the CBMP monitoring plans are a

major step forward. These plans identify sampling schemes (locations and frequency of monitoring) using standardized or
harmonized monitoring methods, focused on a core set of focal ecosystem components and processes. These plans also
focus on rescuing existing, long-term datasets and other information sources (e.g. Traditional Ecological Knowledge (TEK) -
that is very relevant also in relation to describe current conditions; Paleoecology) to back-cast, establish historical baselines
and thereby, better understand natural change and cycles and place current rates of change in context. There are also a
great number of satellites, operating that collect immense amounts of data that could be used to better track changes in the
distribution, extent and condition of Arctic ecosystems. The CBMP monitoring plans include efforts to better utilize these
sources of information.



2.4 The Circumpolar Biodiversity Monitoring Program: past, present, future

In 2004, CAFF published a Framework Document (Petersen, et. al. 2004) whose development was led by Iceland. This
document outlined the goals and objectives for the program and an action plan for improving coordination of Arctic
biodiversity monitoring, data management and reporting. During this time, several pan-Arctic networks (Seabirds, Reindeer/
Caribou and Flora Groups) were established under the auspices of CAFF. In 2005, Canada assumed lead of the CBMP and the
program was formally launched. Over the next two years, detailed planning and promotion of the program was conducted
via a series of meetings and workshops across the Arctic. These detailed discussions led to the publication, in 2008, of the
CBMP’s Five Year Implementation Plan (Gill, et. al. 2008).

Since 2008, the CBMP Arctic Marine Biodiversity Monitoring Plan (Gill, et. al. 2011), Arctic Freshwater Biodiversity Monitoring Plan
(Culp, et. al. 2012) and Arctic Terrestrial Biodiversity Monitoring Plan (Christensen. et. al. 2013) have been published. A series of
background papers and monitoring strategies in support of these plans have also been developed4. An Arctic Biodiversity
Data Service (ABDS - www.abds.is) has been established to manage and make accessible CAFF CBMP data. A Strategy

for Facilitating and Developing Community-based Monitoring (Huntington 2008)) and A Strategy for Developing Indices and
Indicators (Gill, et. al. 2008) have also been developed and implemented. As a result, several indicators of Arctic biodiversity
change have been developed [(Arctic Species Trend Index (McRae, et. al. 2010; Eamer et al. 2012; Bohm et al. 2012; McRae et
al. 2012); Protected Areas Indicator (CAFF 2010); Linguistic Diversity Index (CAFF 2010) and a Community-based Monitoring
Handbook published (Gofman 2010)]. In addition, the CBMP, in collaboration with the U.S. National Oceanic and Atmospheric
Administration, publishes the Arctic Report Cards5 (an annual summary of recent changes in the Arctic’s physical and
biological systems). A number of strategic partnerships with other Arctic Council Working Groups, global organizations and
institutions have also been established to ensure that the outputs of the CBMP contribute to other Arctic, global and sub-
global initiatives and processes. Collectively, these CBMP initiatives and program components involve over 80 organizations
both inside and outside the Arcticé. A core technical team within the CAFF Secretariat (Program Officer, Data Manager, and
Communications Officer) manage the day to day technical operations of the CBMP. With the new co-leads, the CBMP is now
managed by a steering committee comprised of the co-Chairs from United States and Denmark/ Greenland, a Canadian
advisor and the CAFF Executive Secretary. The daily operation of the program is conducted by the CBMP Technical team
composed of the CAFF Secretariat and the support teams for the US and Danish/ Greenlandic co-Chairs (Chapter 3).

The first five-year CBMP implementation plan (Gill, et. al. 2008) focused on developing and implementing the strategy for
building and maintaining a comprehensive and cost-effective pan-Arctic monitoring program. This next generation CBMP
strategic plan will focus on further implementing those strategies while continuing to interpret, integrate and communicate
biodiversity information. Increased participation of TEK holders will be encouraged and focus on establishing greater capacity
for community-based monitoring and industry participation will-also be emphasized. This effort includes establishing or
maintaining steering groups to develop implementation plans and coordinate monitoring efforts across the Arctic. In
implementing the monitoring plans, it is critically important to include Arctic peoples (both Aboriginal and non-Aboriginal)
who spend vast amounts of time in these remote environments. Drawing on personal experience, information shared with
others and knowledge handed down through generations e.g. TEK residents of the Arctic are often able to recognize subtle
changes and offer insights into their causes. It is likewise important to include TEK holders in the development and re-working
of implementation plans as the CBMP moves forward.

To manage the resulting data output from these monitoring plans, the continued development of the Arctic Biodiversity Data
Service will also be a continued focus to ensure effective discovery, access and use of Arctic biodiversity data. (See 6).

The successful and sustainable implementation of the CBMP is dependent upon access to sufficient financial, organisational
and institutional support. In order to generate this support, significant resources within the CBMP are employed to

develop the necessary strategic partnerships. This strategic capacity building is nested within the broader development

by CAFF of a framework involving the key international and regional organizations and institutions of relevance to Arctic
biodiversity. Through Resolutions of Cooperation (RoC) established by CAFF with the relevant biodiversity related multilateral
environmental agreements7 the CBMP has been recognised as playing an important role in facilitating more rapid detection,
communication, and response to significant biodiversity related trends and pressures. Data from CBMP will aim to feed into
other reporting processes e.g. the CBD and the European Environment Agency. Such recognition has helped raised awareness
and contributes towards generating the support necessary to the CBMPs sustainable implementation Fundamental to the
continued success of the program, is the continual development and maintenance of partnerships with national and sub-
national monitoring networks with whom the CBMP’s network of network approach relies upon.

4 www.caff.is/publications/view category/23-all-monitoring-documents

5 www.arctic.noaa.gov/reportcard/index.html

6 See here for detailed list of CBMP partner organisations and institutions - www.caff.is/cbmp-partners

7 African-Eurasian Migratory Waterbirds (AEWA), Convention on Biological Diversity (CBD), Convention on Migratory Species (CMS), East
Asia-Australasia Flyway, Ramsar Convention on Wetlands
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Figure 2. CBMP takes an adaptive Integrated Ecosystem Approach to monitoring and data creation. The figure shows
relationships of the Expert/ Steering Groups to the CBMP and the networks that CBMP builds upon. Monitoring outputs (blue
arrows) feed into the assessment and decision-making processes, ultimately also feeding back into the monitoring scheme

to enable flexible and long term adaptive implementation. The CBMP follows steps required to establish an effective, efficient

and adaptive monitoring program (Lindenmayer and Likens 2010)



3. Program coordination

In May 2013, Denmark/Greenland/Faroe Islands and the United States agreed to co-lead the CBMP after Canada’s successful
eight-year leadership. Co-leading such a high profile program comes with a few challenges, including considerable
collaboration and communication between the co-leads to ensure tasks are well coordinated and not duplicated. The sharing
of duties also increases the visibility and potential funding of the CBMP through an increasing number of connections to
outside programs. The co-leads have jointly agreed with the CAFF Secretariat to coordinate program elements in a fashion
that is both efficient and economically feasible with respect to meetings and outside organizations. This includes maintaining
strategic links (through RoCs) with current organizations and initiatives and growing linkages with organisations such as the
Group on Earth Observations - Biodiversity Observation Network (GEO-BON) and the Global Biodiversity Information Facility
(GBIF).

CAFF Management Board
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Greenland/Denmark co-chair
United States co-chair
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Figure 3. CBMP organisational chart



4. Implementation of the pan-Arctic Biodiversity Monitoring Plans

The CBMP organizes its efforts around the major ecosystems of the Arctic. The Arctic’s size and complexity represents a
significant challenge in detecting and describing changes in biodiversity. This requires an integrated, pan-Arctic, ecosystem-
based approach that can effectively identify important trends in biodiversity. The CBMP has adopted an integrated ecosystem-
based, network of networks approach to long term monitoring in its program design, organization, and operation.

This ecosystem-based approach integrates information across ecosystems, species, and their interactions, and lends itself to
monitoring many aspects of an ecosystem within the Arctic region. This approach considers the integrity of entire ecosystems
and their interaction with other ecosystems. Although the complexity and scale exceed those of the single species approach,
the benefits of an ecosystem-based approach are significant. It identifies important relationships, bridging ecosystems,
habitats, and species and the impacts of stressors and drivers on ecological function. The resulting information contributes
directly to providing decision makers with the ability to more rapidly adapt to changing conditions that enable effective
conservation, mitigation, and adaptive actions appropriate to the Arctic.

Central to developing a pan-Arctic ecosystem-based understanding are the CBMP ecosystem-based Arctic biodiversity
monitoring plans [Marine (Gill, et. al. 2011), Terrestrial (Christensen, et. al. 2013), Freshwater (Culp, et. al. 2012), and Coastal
(planned)]). These umbrella monitoring plans use existing monitoring capacity and identify priority gaps in current capacity
to facilitate improved and cost-effective monitoring, data management and reporting through enhanced integration and
coordination. Although the CBMP consists of thematically developed monitoring plans, the objective of this 4-year work
implementation plan is to ensure their harmonisation using a successfully-combined, pan-Arctic ecosystem-based approach
that is incorporated into a single reporting framework. The interplay between terrestrial, freshwater, marine and coastal
systems and the way this synergy shapes Arctic ecology and the goods and services that Arctic Biodiversity provides will help
inform the decision-making process. A short review of the three existing and the fourth-planned monitoring plan, and their
expected implementation within the coming four years are described below and in table 1.

4.1 Marine Biodiversity Monitoring Plan

Development of the CBMP-Marine Plan involved creating an inventory of current Arctic marine biodiversity monitoring efforts and
datasets and producing a background paper. The plan identified eight Arctic Marine Areas (AMAs) for the purposes of reporting
and comparison, and selected Focal Ecosystem Components (FECs) to monitor at various trophic levels using specific parameters,
methodologies, indicators and sampling designs drawn from existing monitoring capacity and data. The Marine Plan represents
broad agreement across Arctic nations on how to generate better results from existing collective monitoring efforts in Arctic marine
ecosystems and is designed to provide comprehensive and timely circumpolar information for effective decision-making.

Implementation of the Marine Plan began in 2011 (Table 1). A Marine Steering Group provides overall direction, and
management; and five expert networks have been established (Sea-ice Biota, Plankton, Benthos, Marine Fish and Marine
Mammals) that are concerned with determining marine biodiversity baselines, detecting changes and trends, and discerning
the underlying reasons for such changes. CAFFs Circumpolar Seabird expert group (CBird) and the IUCN Polar Bear Specialist
Group are also linked to the Plans implementation. The participating countries (Canada, Greenland, Iceland, Faroe Islands,
Norway, Russia and US), Permanent Participants (Inuit Circumpolar Council) and other Arctic Council working groups
(Protection of Arctic Marine Environment (PAME) and the Arctic Monitoring and Assessment Programme (AMAP)) have
appointed members to the Steering Group and Expert Networks, as relevant.

All the groups have made progress against their work plans, a testament to the commitment and dedication of the experts
and countries involved, given the limited resources available to their efforts8. Early products from the groups are being
compiled as examples of pan-Arctic integration. The implementation plan for the coming four years is shown in Table 1.

4.2 Terrestrial Biodiversity Monitoring Plan

The CBMP-Terrestrial Monitoring Plan, finalized in 2013, is designed to provide a framework for the harmonization of existing
Arctic monitoring data and coordination of future, long-term terrestrial ecosystem-based biodiversity monitoring. The goal
of the plan is to improve the collective ability of Arctic Traditional Knowledge (TK) holders, communities, land managers, and
scientists to detect, understand, and report on changes in Arctic terrestrial biodiversity and ecosystems. The plan focuses on
terrestrial species and ecosystems in the high-arctic, sub-arctic, and low arctic high-latitude alpine regions adjacent to and
continuous to the Arctic Biodiversity Assessment. Four terrestrial biotic groups were selected for status and trend monitoring:
vegetation, birds, mammals and invertebrates. Best practices in monitoring design and available technology were used to
develop a framework that is efficient and practical (given the size and isolation of the Arctic), scalable from individual study
plots to regional needs, and allows for participation along a range of capacity and expertise. The plan is structured around

8 Annual performance reports with further details on the current status of implementation can be found here - www.caff.is/marine.
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a set of focal ecosystem component attributes (e.g., caribou population abundance) that serve as indicators of terrestrial
biodiversity status and trend. As with the marine and freshwater plans, a steering group will be established to develop an
implementation strategy for the terrestrial plan. Implementation will be coordinated nationally through the development of
Terrestrial Expert Networks and also via dynamic linkages to existing and potentially new site and species based networks for
monitoring and assessment. The implementation phase of the Terrestrial Plan will begin in 2013 with a State of the Terrestrial
Arctic report planned for 2017. The implementation plan for the coming four years is shown in Table 1.

4.3 Freshwater Biodiversity Monitoring Plan

The CBMP- Freshwater Plan details the rationale and framework for improvements related to the monitoring of freshwaters
of the circumpolar Arctic, including ponds, lakes, rivers and their tributaries and associated wetlands. National Freshwater
Expert Networks (and the Freshwater Steering Group) are cooperating to accumulate existing and new data on biodiversity
and a-biotic components that strongly affect biota for the purpose of undertaking circumpolar freshwater assessments. The
Freshwater Plan is composed of five projects that will be completed by the FENs and coordinated by the Freshwater Steering
Group who are seeking funding for these projects from their country authorities. Projects 1-3 will involve the collection of
existing circumpolar freshwater data. In Project 4, sampling methodology will be contrasted across the Arctic nations to
determine comparability of the freshwater data. Finally, Project 5 will involve national assessments of freshwater biodiversity,
leading to a circumpolar assessment of status and trends in Arctic freshwaters for the 2016 State of Arctic Freshwater
Biodiversity report. The implementation for the coming four years is shown in Table 1.

4.4 Coastal Biodiversity Monitoring Plan

The CBMP - Coastal Plan is the final Arctic biodiversity monitoring plan to be developed. Arctic coastal ecosystems are under
increasing pressure from climate change, resource development and pollution and determining the effects of these pressures
on coastal ecosystems will be a challenging task. The Coastal Plan will cover the area defined by the 0-30 metre depth range
including intertidal areas, river delta’s and estuaries. Creating this Plan will require development of an inventory of current
Arctic coastal biodiversity monitoring efforts and datasets, production of a background paper and a series of international
workshops to inform the Plans’ development.

Kanuti River upper wetlands. Photo: USFWS



Table 1. Major activities and deliverables for the three existing monitoring plans

Milestone

Activities and deliverables

a. Final plan endorsed by CAFF Board

Start Year
Terrestrial
Plan

Start Year
Freshwater
Plan

Start Year
Marine Plan

Start Year
Coastal
Plan

assessment of contemporary and
historical data)

and published 2013 (2012) (2011) 2016
1. Plan published
b. Promotional materials (if needed) 2013 2013 (2011) ?
2. Governing a. CBMP- Steering Group established 2014 2013 (2011) ?
structure activated
b. National and/ or other potential
?
Expert Networks established 2014 2013 (2011) ’
a. Data nodes and hosts, web-entry
and data standards established 2014/
- ?
for each network (national or 2015 2013 2012-2014 ’
Circumpolar)
3. Data management ]
b. Nodes Imkeo!toABDSandweb 2015 2013 2011 - 2013 ?
portal analysis tools developed
c. Metadata added to Polar Data 2013 2013 (2010) ?
Catalogue
a. Existing data sets identified and Started
?
aggregated gt As 2013 (2011-2013) )
4. Indicator (/
b. Existing data sets analysed to Started
?
Focal Ecosystem establish indicator baselines 2015 2014 (2011 -2013) ’
Component
Attributes)
development i
¢. Indicators updated based on 2016 2016 Started ?
performance reports (annually) (annually)
a. Recommended monitoring Started
protocol/ manuals developed Arctic 2014 2014 (2011) ?
biodiversity monitoring networks
5. Establish b. Monitoring stations selected within Started
coordinated 2015 2015 (2011- ?
each country
monitoring in each 2015+)
country
c. Arctic-based monitoring networks Started
adopt parameters and sampling 2016 2016 (2011- ?
approaches 2015+)
a. Annual performance reports and Started
o I;ns P 2014 2013 (2012- ?
P 2015+)
.R i
6 eportlng arfd b. Targeted State of the Arctic
communication Biodiversity report (initial
Y rep 2017 2016 2015+ ?




c. State of the Arctic Biodiversity
reports (update - incorporating
new monitoring data) —and
subsequently every five years

2020 2020 2020 ?

d. Selected indicator (Focal Ecosystem 2015 To be
Component (FEC) Attribute) status (first pilot) 2016 defined
reports — every two years (on ABDS). P

6. Reporting and

77 e. Scientific publications (on-going) 2014 2013 2013 ?
communication

f. Mapping anticipated outputs to
(1) the Aichi Targets and indicators;
(2) Monitoring Plan attributes to the
Essential Biodiversity Variables

2014 2014 2014 ?

g. Annual Arctic Report Cards 2014 2014 2014 ?

h. General communications 2013 2013 S(;agﬁ()j ?

a. Review of parameters, sampling
approaches, data management
approach, analysis and reporting
(second review four years after
initial review and subsequently
every five years)

2017 2016 2015+ ?

7. Program review

b. External independent review of
parameters, sampling approaches,
data management approach,
analysis, and reporting (nine years
after initial report and subsequently
every ten years)

2020 2020 2015+ ?

4.5 Community based monitoring and citizen science

Community based monitoring (CBM) and citizen science can make significant contributions to circumpolar monitoring

efforts. CBM refers to a range of observation and measurement activities that are undertaken by community members to
learn about ecological and social factors affecting a community. Citizen science is the collection of observations on the natural
world often conducted by non-professional community members following recommended protocols. Many types of CBM and
citizen science approaches exist, such as those that aim to collect baseline data, or those designed to monitor for on-going
changes (Danielsen, et al. 2009; Gofman 2010).

Community member participation and collaboration in the collection of research and monitoring data leads to greater
investment in the effort itself and a greater understanding of the results. In addition to lowering costs and increasing the
frequency of data collection and access to remote areas, recruiting and training willing volunteers to use scientific monitoring
techniques offers additional benefits, such as strengthening partnerships between communities and scientists, improving
knowledge exchange and building community awareness. Maximizing the contributions of circumpolar peoples to the CBMP
Monitoring Plans will help ensure that the program is relevant and responsive to local concerns. The CBMP includes varying
levels of complexity for data collection methods to engage participation in Arctic biodiversity monitoring across a range

of capacity levels. The CBMP will make use of the best available information on biodiversity status and change. To this end,
community-based knowledge will be incorporated into CBMP monitoring, analysis and reporting products where possible.



https://mail.google.com/mail/u/0/?shva=1#14034d99a48da71f__ENREF_63
https://mail.google.com/mail/u/0/?shva=1#14034d99a48da71f__ENREF_118

5. Traditional knowledge

Traditional knowledge (TK) is a systematic way of thinking applied to phenomena across biological, physical, cultural and

spiritual systems. It includes insights based on evidence acquired through direct and long-term experiences, and extensive and
multigenerational observations, lessons and skills. It has developed over millennia and continues to develop as a living process, and
includes knowledge acquired today and to be acquired in the future and it is passed on from generation to generation (ICC 2013).

Under this definition it is clear that Indigenous groups observe, interpret, and internalize change in their environment and
address concerns as they arise based on the analysis of those observations. This knowledge remains in the hands of the
community members. Children are taught from the beginning of life about the world around them through epistemology,
which is based on a collective body of knowledge and training with keen senses. For example, modern day observations often
note anomalies within an environment of uniquely interlinked systems.

The CBMP supports the inclusion of TK holder expertise from the inception of projects to the analysis of information gained,
and to build a strong and diverse network of experts within both science and TK. Moving forward, the CBMP will work to
ensure that knowledge from TK holders and scientists are integrated to the extent possible within CBMP. Employing a
participatory approach to research may further aid in the success of this goal. Information will be gathered from diverse
sources of knowledge and analysed together where possible.

6. Data management

CBMPs data management is focused on developing systems that facilitate improved discovery and access to existing and
current biodiversity data and their integration among disciplines. Data management plans have been developed and are
being implemented for each of the completed monitoring plans (Freshwater, Marine and Terrestrial). Over the next four years,
focus will be upon implementing these plans as well as securing a sustainable business plan for the Arctic Biodiversity Data
Service. A list of major data activities and deliverables for the three existing monitoring plans can be seen in Table 2.

Key to accessing and making these data available will be the continued development of the Arctic Biodiversity Data Service
(ABDS - www.abds.is). The ABDS framework under continual development has been launched and initial datasets/nodes
made accessible. Work is now being focused on providing access to geo-referenced information from within partner networks
and providing a common platform for data access, integration, harmonization, and delivery (Fig 4).

Users access the Groups build their
data portal using own data sites by ﬁ
the internet pulling data from the

portai via the Internet G

D

.
.
’

TrIIf I IIITTI T SESEFT AR ARRAAER AR REREN

Figure 4. lllustration depicting the ABDS and how clients can utilise the system to meet


http://www.abds.is

Table 2: Major data activities and deliverables

Milestone Activities and deliverables
ABDS business plan Board approval February 2014
ABDS business plan Implementation 2014-2015

Data discovery/rescue

« Archiving, rescue and
integration of existing datasets
(e.g. integration of ABA data)

+ Building/linking to metadata
inventories

« Develop and publish via PDC

« ABA integration completed by February
2014

« Data linking, building, rescuing will remain
on-going as resources allow/opportunities
emerge

Link to relevant portals

Identification and agreement on
data sharing (eg. EU Eye-on-Earth,
US Naval Military Arctic Portal, ArkGis
eto).

on-going as resources allow/opportunities
emerge

Distribution

« Continue/expand develop the
ABDS interoperability

« Provide access to data for offsite
integration

« Conitune to build online
streaming and downloading
capacity

on-going as resources allow/opportunities
emerge

State of the Arctic Biodiversity
reports

Integration of data from the reports

2015+
(as the reports are completed)

7. Analysis and reporting

Table 3 lists the types of outputs that CBMP will produce and outlines the reporting formats that will be used to summarize
activities related to the CBMP for each audience. Outputs and reporting types include general communications, performance
reports and chosen indicators, status reports and scientific publications. An overview of the steps involved in accessing,
integrating, analysing and presenting these products is shown in Figure 5 and the frequency with which these outputs will
be produced is presented in Table 3. In part, the frequency and direction of these reports depends upon the success of the
initial State of Arctic Biodiversity reports and results that arise from its publication. The first State of Arctic Biodiversity reports
created under the four monitoring plans will provide initial targeted assessments of Arctic ecosystems and the biodiversity

they support, and where possible with an assessment of historical trends. A subsequent State of Arctic Biodiversity report will
be developed in 2020 followed by regular reports every five years. These reports will use monitoring data obtained from the
national and international expert networks connected to the CBMP, to provide information on changes that have occurred
since the initial assessment and previous reports.

Figure 5: A simplified overview of the steps involved in accessing, integrating, analyzing and presenting biodiversity
information in an interoperable web-based data portal and an indication of the responsibilities at each step.

Collection: Aggregation: Analysis and Presentation:
synthesis:
Monitoring CBMP Expert ABDS
networks and MNetworks CBMP Metworks
and ABDS

nations |




In the period up until 2020, the CBMP will place an increased focus on integration of the products created through the
implementation of the terrestrial, freshwater, marine and coastal plans, including the manner in which these ecosystems
shape Arctic ecology and the goods and services they provide. The Arctic Biodiversity Symposium scheduled for 2014
provides an opportunity to better define this integrated reporting approach for the CBMP and CAFF in general.

7.1 The State of Arctic Biodiversity reports

The first State of Arctic Biodiversity reports are targeted for production in 2015 - 2017, two to four years after the release of
the Arctic Biodiversity Assessment (CAFF, ABA 2013). The ABA will provide the fundamental baseline in relation to described
trends and the State of Arctic Biodiversity reports will:

1. Describe where possible current and/or historical baseline conditions for chosen Indicators/ FEC Attributes and spatial
comparisons;

2. Evaluate temporal changes that have occurred since the baseline periods, and where possible historical trends;
3. Describe differences that have occurred spatially within the areas covered by each plans;
4. Analyse where possible how changes in biodiversity may be linked to human stressors; and

5. Theresults (e.g., trends, spatial differences and changes in variability) will be described and interpreted, to the extent
possible, both statistically and from a biophysical perspective.

7.2 Status of indicators/ Focal Ecosystem Component attributes

Selected biodiversity Indicators/ FEC’s used to illustrate status and trends in biodiversity will be updated bi-annually and
published on the, the ABDS (Chapter 5). This will allow users to see changes in biodiversity between State of Arctic Biodiversity
reports. This reporting has already been started by the Marine Steering Group, with the Freshwater and Terrestrial Steering
Groups scheduled to follow suitin 2016 and 2017.

7.3 Headline Indicators

Upon the developed FECs, CBMP has also 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. These type of indicators
are called “headline indicators”. CBMP will as capacity allows report on chosen headline indicators. Examples on these are:

Arctic Species Trend Index (ASTI) - this index illustrates broad trends in abundance using population data from
diverse taxa across all regions of the Arctic.

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

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

Arctic Habitat Fragmentation Index- this index will measure habitat quality by tracking changes in the degree of
habitat fragmentation across various regions and habitats.

Arctic Human Well-being Index- this index will track the integrity of ecosystems and their ability to provide
services for local communities

v v. vy

7.4 Scientific publications

Scientific publications will be used to share the results of the status reports with the broader scientific community. Additional
scientific publications are expected to follow from the status assessments and may be specific to particular Indicators/ FEC
attributes or sampling regions, or be multidisciplinary and/or multiregional in scope. These publications are intended to
address the links between changes to the biotic and abiotic Indicators/ FEC attributes and possible driving mechanisms at a
broader or more detailed scale than may be possible with the status reports.


http://www.caff.is/index.php?option=com_content&view=article&id=577&Itemid=1067

Performance reports and work plans will be submitted to the Arctic Council through CAFF on an annual basis. These reports
will detail the steps that have been made to implement the various Monitoring Plans, and outline the implementation status
of the CBMP. The work plans will outline work that is anticipated to be completed during the following year including the
budget and deliverables. This process has already been started by the Marine Steering Group, and will begin for the other
groups with the submission of a work plan.

7.5 Performance reports and work plans

7.6 Program review

Internal review and independent external review will be used to evaluate and adjust the CBMP and its four Monitoring

Plans periodically. Internal review will occur in 2015 - 2017, and again in 2020 and subsequently every five years. This will
involve the evaluation of the chosen parameters and attributes, sampling methods, data management and analysis and
reporting. The results of this review will be used to update the Monitoring Plans and make any necessary adjustments to

the outlined methodology. It is anticipated that in the start-up phase, the aggregation of existing data will help inform the
optimal sampling frequencies and intensities required and the essential variables needed to allow for effective detection in
change for indicators, ecosystem components and their services. Every decade beginning in 2020, there will be an additional
independent external review of the program.

7.7 Summaries and other communications material

Summaries and non-technical communication material will be prepared for local community residents, partners, school
children, collaborators and non-scientific audiences to make the results of the status assessments and updates accessible
(Chapter 8).

Svalbard: Photo: Mark Marissink
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8. Strategic capacity building

The successful and sustainable implementation of the CBMP is dependent upon access to sufficient financial, organisational
and institutional support. In order to generate this support, significant efforts within the CBMP are employed to develop

the necessary strategic partnerships. This strategic capacity building is nested within the broader development by CAFF of

a framework involving the key international and regional organizations and institutions of relevance to Arctic biodiversity®.
Through RoCs with the relevant biodiversity related multilateral environmental agreements'® the CBMP has been recognised
as playing an important role in facilitating more rapid detection, communication, and response to significant biodiversity
related trends and pressures. Such recognition has helped raise awareness and generate the support necessary to the CBMPs
sustainable implementation.

The effectiveness of these efforts can be seen in how in CBMP has become recognized as one of the few examples of a
multi-party biodiversity monitoring programme in an advanced stage of implementation. It has been endorsed by the
Arctic Council and the UN Convention on Biological Diversity (CBD). It is the biodiversity component of the Sustaining Arctic
Observing Networks (SAON) and the official Arctic Biodiversity Observation Network of the Group on Earth Observations
Biodiversity Observation Network (GEOBON). There is also a growing awareness of the CBMPs potential to both contribute
to and act as a model for other regional and global initiatives e.g. it is being used to model development of a terrestrial
biodiversity monitoring program for the Antarctic.

In order to build upon existing partnerships and develop new strategic partnerships, a multi-sectoral approach has been
adopted targeting the industrial, academic, public and global agreement sectors. Phase | of CBMP implementation focused
primarily on engaging with the government, academic and global agreement sectors while focus is being expanded to
address the industrial and public sectors. Additionally the majority of Arctic biodiversity monitoring networks are, and will
remain, national or sub-national in scope and therefore ensuring effective connections with them will continue as a key focus
for the CBMP.

Phase Il of implementation will:

P continue to promote support for existing monitoring while also working to promote the expansion of biodiversity
monitoring to new and existing platforms (e.g. industry, local Arctic communities, International Network for
Terrestrial Research and Monitoring in the Arctic (INTERACT), non-Arctic countries (including existing datasets) and
organizations e.g. International Council for the Exploration of the Sea (ICES).

P Based on the framework of agreements made between CAFF and biodiversity relevant conventions and bodies,
CBMP will build upon these and develop possible future partnerships as needed e.g. with the Intergovernmental
Platform on Biodiversity and Ecosystem services (IPBES - www.ipbes.net).

P Continue to employ a multi-sectoral approach.

9. Communications

The Arctic Council Communications Strategy and the CAFF Communications Plan (http:www.caff.is/communications) serve
as the umbrella documents that organize CAFF and CBMP communications and outreach activities. This section also builds
on chapter 6, where descriptions of outputs, user needs and venues have been identified in terms of CBMP assessments,
indicators and scientific publications.

9.1 Goals and target audiences
The CBMP has the following goals for their communication efforts over the next four years:

P Provide target audiences with timely, accurate, clear and complete information resulting from Arctic biodiversity
monitoring data for use in policy and scientific decision-making.

P> Increase the understanding and profile of the CBMP amongst target audiences, specifically at the international level,
and work to incorporate biodiversity conservation across various sectors.

P Expand funding base and decision maker support for the CBMP.

9 See here for detailed list of CBMP partner organisations and institutions - www.caff.is/comp-partners
10 African-Eurasian Migratory Waterbirds Agreement (AEWA), Convention on Biological Diversity (CBD), Convention on Migratory Species
(CMS), East Asia-Australasia Flyway, Ramsar Convention on Wetlands
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To achieve these goals while operating under limited resources, CBMP communications activities will actively target selected
audiences for maximum results

P Policy and decision makers that influence natural resource, land and wildlife management in the Arctic (local to
global) (Senior Arctic Officials, Ministers, Ministries/departments of natural resources, environment, international
community, Indigenous groups)

Arctic scientific community (i.e., academia)

Arctic residents with interest in biodiversity (i.e.,, monitoring volunteers, hunters, fishers/ gatherers, educators,
information providers, media)

Funders and potential funders

Industry professionals operating in the Arctic

vy VY

Messages to these audiences will vary depending on the particular project that is being communicated, but will be rooted in
science and catered to target audience needs, timing, appropriate level of knowledge, and language where possible.

9.2 Products

The CBMP will continue to contribute to the CAFF publication series with the development of; monitoring plans, state of
Arctic biodiversity assessments, newsletters, annual reports, fact sheets, posters, films, brochures, websites, handbooks,
strategies, press kits, framework documents and educational materials. In addition, the CBMP will continue to contribute to
the communications efforts of strategic partnerships including further development of the ABDS, the Arctic Report Cards and
indices/indicators.

These products will be showcased in the most appropriate and feasible venues as determined by the individual product’s
subject matter, format and targeted audience. These venues include, but are not limited to, Arctic Council meetings, Arctic
Environment Minister meetings, scientific conferences, media events, websites, workshops, presentations and partner
activities.

9.3 Coordination, roles and timeline

A communications team will conduct communications activities. The team consists of a representative from the CAFF
Secretariat and one representative from each of the Co-Chairmanship’s organizations. This team will meet as needed to
discuss on-going work and an expansion of communications activities.

10. Milestones and anticipated costs

Countries inside and outside Arctic are already spending substantial amounts on biodiversity monitoring in the Arctic.

The activities related to the CBMP’s Five Year Implementation Plan (Gill, et. al. 2008), including the CBMP Marine (Gill, et. al.
2011), Freshwater (Culp, et. al. 2012) and Terrestrial Plans (Christensen, et. al. 2013), and a series of background papers and
monitoring strategies in support of these plans have contributed to a better coordination of existing efforts. Also on the data
side, the Arctic Biodiversity Data Service (ABDS - www.abds.is) started the effort to gain a better accessibility to CAFF CBMP
data that will be relevant for the future reporting to Arctic Council and relevant users of the data.

However a continued focus on better coordination of monitoring and integration and harmonization of collected datasets is
needed to increase the value of the monitoring and the collected data. And future investments in such efforts are still needed
to fill priority gaps and to to ensure that an increasing amount of the collected information will reach decision makers, local
stakeholders, communities, and the interested public.

As table 4 outlines an average annual investment in CBMP over the next four years could continue to increase the value of the
data collected.
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Table 4. Major Milestones, description of activities, costs and investments.

Milestone

Description of
Activities and

Estimated
Annual Cost (USD)

Current
Investment

Additional
Investment

1. Program Office
(Shared between

Deliverables

Manage and coordinate
overall program activities,

420K (Salary)

Denmark: $ 150k
(for the first two

Needed

2013 -2015: 20k
per year

d) Develop coastal Plan, and
following implementation (see
table 1)

2017:To be defines

d) 180K (Salary)
+ 120K (O&M)
per year for 2
years — includes
travel, meeting,
workshop and
admin costs

2016 -2017:To be
defined

1 (Programme
office)

d) Some costs
related to
CAFF/CBMP are
covered under
1 (Programme
office

CAFF secretariat, | including communication +80K Travel and years — salary +
North Slope to CAFF board, technical administration travels) 2015 -2017: 200K
Science Initiative | program deliveries, general costs per year
& Aarhus communication (not U.S.: $110k (for
University) development projects) and first year)
some reporting, general Data
Management (not development CAFF Secr: App.
projects) and Web-based Portal. 270k per year
The activities relates to table (salary + travels &
1-3. admin costs)
Specific Components:
Co-chairs, CAFF Executive
Secretary,
Two Programme Officers,
Communication Officer, Data
Manager (on-going).
2. Expert a) Implementation of Marine a) a) Some costs a) 61K per country
Monitoring pan - (including activation 2013:341K related to per year
Plans of steering group governing 2014:231K CAFF/CBMP are
structure (see table 1) 2015: 281K covered under
2016: 261K 1 (Programme
2017:336 K office)
b) Implementation of Terrestrial b) b)Some costs
pan - (including activation 2013: 50K related to b) 60K per year per
of steering group governing 2014: 450K CAFF/CBMP are | country
structure (see table 1) 2015: 450K covered under
2016:450K 1 (Programme
2017:To be defined office)
2014: App: 80K for
Implementation
from NM
c) Implementation of Freshwater | c) 2013: 350K ) Some costs €) 65K per year per
pan - (including activation 2014: 450K related to country
of steering group governing 2015:450K CAFF/CBMP are
structure (see table 1) 2016: 450K covered under

d) 180K (Salary) +
120K (O&M)




Description of Estimated Current Additional

Milestone Activities and Investment
Deliverables Annual Cost (USD) Investment Needed
3. The Arctic Establishment of Data 20K (O&M) 20K per year
Biodiversity Management System and Arctic
Data Service Biodiversity Data Service
4, Headline Continue to maintain and develop | 50K (average) 25K (2013/14) 2014: 25K
indicators new indicators as possible 2015 +: 40K
5. Communications | Reports, Maintain website, 50K (O&M) 50K

translations, plain language
outreach, collateral materialsin a
number of languages (ongoing)
printing costs etc.

6. Community- To continue implementation of 35K (one-time cost) 2014: 35K
based the CBM Strategy, there is a need
Monitoring to develop a Community-based
Strategy Monitoring Registry (10K) and

Implementation | Community-based Monitoring
Methodology Manual (25K)
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