Arctic Freshwater Biodiversity Monitoring Plan
Integrated circumpolar monitoring to improve detection, understanding
and response to changes in Arctic river and lake ecosystems
Introduction
»» Arctic freshwater biodiversity is under growing
pressure from climate change and resource
development, yet established monitoring
programs remain largely uncoordinated, lacking
the ability to effectively monitor, understand and
predict biodiversity trends at the circumpolar scale.
»» To meet these challenges the Freshwater Expert
Monitoring Group (FEMG) of the Circumpolar
Biodiversity Monitoring Program (CBMP) is
working to harmonize and enhance long-term
Arctic biodiversity monitoring efforts to facilitate
detection, communication and response to
significant ecological trends related to the
pressures of human-induced stressors.
»» The FEMG includes scientific experts from all Arctic
countries who are designing optimal sampling
schemes, common parameters and standardized
monitoring protocols for application across
circumpolar Arctic freshwaters.

What does the Arctic Freshwater Biodiversity
Monitoring Plan identify?

»» What is the current status of freshwater
biodiversity in the Arctic?
»» Can biodiversity status be measured through
simple variables and indicators and, if so, what
suite of these should we apply?
»» Is biodiversity changing and, if so, are species
increasing, declining, moving or disappearing?
»» What are the primary environmental and
anthropogenic drivers causing this change?
»» Are boundaries of the Arctic and sub-Arctic
ecosystems shifting?

»» Important scientific questions and user needs;
»» Specific monitoring and management objectives;
»» Focal ecosystem components and indicators for circumpolar
implementation;
»» Key abiotic parameters that need to be monitored;
»» Existing monitoring capacity and information (scientific,
community-based, Traditional Knowledge);
»» Gaps in monitoring coverage (elemental, spatial & temporal);
»» Core set of standardized protocols; and
»» Means for implementation of long-term monitoring plan.
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What is the CBMP?
»» The CBMP is an international network of scientists,
government agencies, Indigenous organizations
and conservation groups working together to
harmonize and integrate efforts to monitor the
Arctic’s living resources. It is the cornerstone
program of the Arctic Council’s Conservation of
Arctic Flora and Fauna (CAFF) Working Group.
The CBMP has been endorsed by the Arctic
Council, and is the biodiversity component of the
Sustaining Arctic Observing Networks and the
Group on Earth Observations. It is an information
provider to the UN Convention on Biological
Diversity.

Key questions

Workshop Approach
»» Arctic Freshwater Biodiversity Monitoring Plan developed
by experts at workshops in Sweden and Canada. Workshops
focussed on identifying Focal Ecosystem Components, impact
hypothesis statements, indicators and data availability.
Participants attended from Canada, Denmark, Finland, Iceland,
Norway, Russia, Sweden, and USA.

Used Adaptive Environmental Assessment and Management
approach to:
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Benefits
»» Report on the state of Arctic freshwater biodiversity
»» Input to national/international management decisions and reporting
»» Information for effective management (e.g., stressors, conservation)
»» International status and trends summary and improved scientific understanding
»» Influence national and international program direction for biomonitoring of the Arctic
»» Opportunity to use the 2013 Arctic Biodiversity Assessment to benefit FEMG
implementation

»» Identify key Focal Ecosystem Components (FECs) of importance
to ecosystems (or humans);
»» Identify key drivers affecting FECs and develop impact
hypotheses;
»» Determine key variables that should be monitored for
production of indices and/or metrics;
»» Determine focal areas for monitoring based on data
availability, sensitivity to change, importance to humans, etc;
»» Produce a conceptual framework for the Freshwater Plan.
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More information:
Impact Hypotheses
Example Driver

»» The potential effect of environmental
drivers on key lake and riverine FECs
was established through a set of impact
hypotheses that describe the expected
response relationships of the FECs to
various drivers. Fifteen impact hypotheses
were identified for lakes and rivers.

Lake Example Impact Hypothesis

Shift in nutrient regime from permafrost Nutrient enrichment  increased nutrient availability and decreased light  changes in food availability and quality  shift in relative importance of
degradation
benthic and pelagic processes, microbial food web changes, shift in community composition and functional diversity, change in productivity
Example Driver

www.cbmp.is/freshwater
www.caff.is

River Exmaple Impact Hypothesis

Shift in sediment regime from permafrost Increased turbidity, shift in substrate composition towards fine particles, increased embeddedness  decreased light, loss of substrate diversity, shifts in
degradation
habitat and delta sedimentation processes  changes in photosynthesis/respiration balance  shift in community composition and functional diversity,
change in productivity
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