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Preamble

The Arctic has experienced substantial climate change and during recent decades Arctic climate
change and effects thereof have accelerated. This has led to profound effects and impacts on
the physical, chemical and biological conditions of the Arctic and is expected to lead to
fundamental changes across the Arctic.
Climate change and primary and higher-order effects of climate change are a main driver of
Arctic change, but it is not the only driver. Other factors (drivers of change) such as, for
example, global resource demands, tourism, global transport, fisheries, and economic
development also drive change in the Arctic. The different drivers of change are often
interrelated and interlinked.
Recent work (such as SWIPA, ABA, AOA, ARR, EBM) carried out under the auspices of the Arctic
Council have all pointed to the need to take all drivers of change into account when addressing
adaptation actions for climate change, as climate change has far-reaching and cascading effects
on Arctic ecosystems and on human living conditions and because adaptation actions need to
address the combined effects of all drivers of change.
Similarly, it is recognized that management of the resources in the region needs to build on an
ecosystem-based approach and that impacts of all drivers of change should be taken into
account and that building of resilience to cope with impacts of change also requires an
integrated approach.
In 2011 the Arctic Council directed the SAOs “to review the need for an integrated assessment
of multiple drivers of Arctic change as a tool for Indigenous Peoples, Arctic residents,
governments and industry to prepare for the future, ………” and in response to the request the
SAOs and PPs at their meeting in March 2012 endorsed the project “Adaptation Actions for a
Changing Arctic” (AACA) and forwarded it to the Deputy Ministers for their approval, which they
did at their meeting in May 2012.
The overall objective of the AACA is to enable more informed, timely and responsive policy and
decision making in a rapidly changing Arctic; the project consists of three separate activities.
AACA-A was led by SDWG and is a compilation of assessments and reports prepared by Arctic
Council working groups over the past ten year with findings and recommendations that could
inform adaptation options and actions. All together 65 assessments, reports, etc., were
identified.
AACA-B was led by Canada and Russia and focuses on the adaptation activities that are being
implemented by Arctic Council member states on a national, sub-national, regional and local
level. Many of the reported activities involved infrastructure issues.
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The third activity, AACA-C aims to consider Arctic-focused climate and integrated environmental
frameworks/models that can improve predictions of climate change and other relevant drivers
of Arctic change. In May 2013 the Arctic Council decided to continue its work on the AACA
initiative and requested the AMAP WG to “produce information to assist local decision-makers
and stakeholders in three pilot regions in developing adaptation tools and strategies to better
deal with climate change and other pertinent environmental stressors”.
In response to the request from SAOs, the AMAP WG has outlined principles for the further
development of the AACA-C activities. This is a draft implementation plan for AACA-C.
Key points of the implementation plan are:


















AACA-C activities will take a regional approach in which national, regional and local
authorities and other stakeholders, which are the main end users, will define key
sectors of interest in terms of needs for integrated assessments of impacts and
adaptation actions.
Local and indigenous peoples (permanent participants) will be heavily involved in the
work as some of the main end users.
AACA-C activities will target three Arctic regions, namely: 1) The Barents Region, 2) the
Baffin Bay/Davis Strait Region and 3) the Bering/Chukchi/Beaufort Seas Region where
AACA-C activities will produce targeted integrated assessments to inform adaptation
actions. Regions will include both sea and land areas.
There will be built-in flexibility for how to approach AACA-C in each pilot region
AACA-C activities will build on previous and ongoing work under the auspices of the
Arctic Council and other relevant sources of information including traditional
knowledge.
Regional integrated assessments will need to agree on a common set of
preconditions/scenarios and timelines with regard to the projection of relevant drivers
of change.
Building on regional integrated assessments, the project will produce an integrated panArctic assessment by 2017 which will address actions of adaptation as they relate to key
drivers of change in the Arctic.
Regional AACA-C activities will be implemented by Regional Implementation Teams
(RIT) led by regional integrated assessment chairs.
Cross-regional coordination will be guided by an overall AACA-C Integration Team (INT)
consisting of the chairs of the regional integrated assessments and representatives of
involved WGs, organizations and stakeholders.
The INT will guide the production of a pan-Arctic integrated assessment due in 2017.
The AMAP Secretariat will support the production of all AACA-C deliverables.

The AMAP WG will guide the process.
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1. Goal
The overarching goal of the Adaptation Actions for a Changing Arctic (AACA) is:


To enable more informed, timely and responsive policy- and decision-making
related to adaptation actions in a rapidly changing Arctic

The specific goal of AACA-C is to:


consider Arctic-focused climate and integrated environmental frameworks or
models that can improve predictions of climate change and other relevant
drivers of Arctic change

This goal of AACA-C will be achieved by:
 Working with relevant, recognized scientific organizations and other Arctic
Council working groups;
 Arranging regional workshops for each of the three pilot regions to identify
specific work within each region;
 Identifying the linkages between the environment, socio-economics and
ecosystem services of the region;
 Identifying the drivers of change in the Arctic, and predicting how these
drivers on a short-term and long-term basis may change the Arctic
environment, ecosystem services, livelihoods of local and indigenous peoples
and industrial development;
 Assessing the changes based on projected futures using acknowledged
projections and models;
 Assessing changes in the short term (2030) and long term (2080);
 Identifying the changes that may occur in response to interactions among
some of the most significant drivers;
 Identifying possible measures and actions for how to adapt to the identified
changes;
 Providing useful and reliable information to the governments, organizations
and peoples of the Arctic region in order to support policy-making processes
for adaptation to the identified changes;
 Consulting stakeholders to document the key issues and questions that
stakeholders would want to see addressed for policy relevance and decisionmaking purposes.
The work will include environmental, human health, industrial and socio-economic
impacts and inform potential adaptation actions to cope with anticipated effects of the
changes identified.
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The AACA-C will build on an analysis of existing and forthcoming assessments and other work
under the auspices of the Arctic Council and other relevant information including peer-reviewed
publications, indigenous and local knowledge, and other documented information and data.
The AACA-C process will be guided by a list of questions to amplify the intent, such as:


Climate change will continue in the Arctic. Climate predictions indicate that the Arctic seas
will be ice-free in the summer in the future. How will this affect industrial development,
tourism, migration of animal species and humans, local and indigenous peoples, the
ecosystems and ecosystem services?



There are a number of other key drivers in addition to climate change. Many of these
drivers are global drivers such as demand for natural resources, economic development and
technology development. How will these key drivers affect Arctic changes, both as primary
and secondary drivers?



How will climate change and other key drivers interact on a short-term (2030) and longterm (2080) basis regarding human health and lifestyles of the local and indigenous
peoples, terrestrial and marine ecosystems and ecosystem services, infrastructure, working
conditions, local societies and on different sectors of economic activities, industry
development and business?



What are the challenges and options for adaptation actions for anticipated short- (2030)
and long-term (2080) combined effects of climate change and other key drivers of change
for the particular region?



What are the gaps and uncertainties to be addressed by future research,
observational/monitoring, and data/informational capabilities for the Arctic region that can
better prepare the region and policy-makers to reach informed decisions related to Arctic
change?

2. Rationale
Several factors speak for an integrated report on adaptations to a changing Arctic. These
include:
Climate Change Will Have a Huge Impact in the Arctic
The Arctic is one of the geographical areas in the world where climate change and the effects of
climate change are most profound. The melting of snow and ice and other climate-related
changes will most probably have a huge impact on the physics and chemistry of seawater, the
marine and terrestrial ecosystems, and human well-being..
There Are Several Key Drivers Which Are Important
There are several key drivers of change to take into consideration for adaptations to a changing
Arctic. Climate change is the principal driver of changes seen in the Arctic, but there are several
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other key drivers like economic development, demand for natural resources such as oil and gas
and minerals, tourism, transport and general industrial development.
There Are Several Assessments Dealing With One Topic Only
Finalized and ongoing Arctic Council work such as the Arctic Climate Impact Assessment, the
Arctic Human Development Report, Arctic Marine Shipping Assessment, the Arctic Biodiversity
Assessment, the Arctic Resilience Report, and the Ecosystem Based Management Report will
form an important basis for the AACA-C activities and ultimately for an integrated assessment.
There is a Need to Assess Interactions between Different Drivers
The Arctic Council has acknowledged the need to perform integrated assessments to look at
how the different drivers interact. AACA-C will focus, at the regional scale, on an integration of
the effects of the different key drivers with climate change as the backbone. Some drivers of
Arctic change may be regional and not uniform across the Arctic region.
Policy-Makers Seek Regional-Scale Understanding
The three AACA-C pilot regions have some common outlooks, but also their own specific
outlooks because of differences in, e.g., natural resources and infrastructure. This means one
region can face consequences of and needs for adaptation to oil and gas exploitation while in
other regions, e.g., shipping and the associated infrastructure might be the main driver of
adaptation needs. Policy-makers should be informed about options for adaptation actions for
different geographical regions in addition to common recommendations.
The regional AACA-C integrated reports, as well as the overall integrated report, need to
document: (i) the state of scientific knowledge and understanding of future climatic processes
across the region; (ii) the consequences of these changes across social and economic sectors
relevant to the region as well as effects on ecosystems, biodiversity, human health, industrial
development, infrastructure, transport and tourism; and (iii) the foundations upon which
nations and peoples of the regions can adapt, adjust, cope with and/or take constructive
advantage of the opportunities afforded by the changes.

3. Benefits
Integrated reports on outlooks of key drivers of change in the Arctic will lead to important
information for the nations of the Arctic and Arctic people about how key drivers will interact
and impact the Arctic on short-term and long-term scales. The reports will create the basis for
informing decision processes on adaptation actions in the Arctic.
Examples include, inter alia:



Providing scenarios on Arctic climate change and how people of the north, industry and
others best can adapt to the projected changes



Describing how key drivers, in addition to climate change, will impact human health,
ecosystems and ecosystem services including biodiversity, and food and water resources in
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the three pilot regions



Assessing how the different key drivers act together and are interdependent



Evaluating how local and regional administrations, indigenous and local peoples, the
economy, and industry best can adapt to the projected changes



Working in close relation with the Artic Resilience project and assessing how resilient Arctic
ecosystems are to the anticipated changes and how this will impact, e.g., future fisheries,
biodiversity changes, reindeer herding and industrial development



Identifying gaps in basic knowledge and fundamental data that need to be acquired in order
to better understand climate variability and change at a range of scales



Identifying key strategies for future monitoring programs (parameters, measurement
precision and frequency) related to climate change, POPs, biodiversity and other fields



Offering guidance and science-based policy-relevant recommendations with respect to
national and international policy on issues relevant to key drivers of change including the
combined impacts of these drivers

The global society will feel the impacts of Arctic change and the adaptations to these changes.
Especially areas such as oil and gas exploitation, mining, and shipping will have a huge impact
on global socio-economics.

4. Organization
The project core groups are the Regional Implementation Teams (RIT) and the core deliverables
are the Regional Integrated reports produced by each RIT. The Integration team will produce
the overall Integrated report and coordinate the work between RITs and the AMAP WG. Each
RIT has flexibility regarding how to organize the work and which organizations and stakeholders
should participate in the broader advisory team.


There will be one Regional Implementation Team (RIT) for each of the three pilot
regions. The Regional Implementation Teams will be the core element of the AACA-C
project. RITs will have the main responsibility for progress and deliverables in their
region. The RITs are organized in a two-tier level: A core group and an extended
advisory board. The core group consists of two or three co-chairs, national members
from the region, permanent participants and lead scientists and experts involved in the
work. The extended advisory team consists in addition of, AC WGs representatives,
international organizations and other stakeholders. The number of stakeholders will be
decided by each RIT. The RITs will report to the INT. See the terms of reference (ToR)
for RITs for more details.
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An overall Integration Team (INT) will provide oversight and general guidance to the
process. The Integration Team will coordinate work between the three Regional
Implementation Teams and produce the overall integrated report to the AC Ministerial
Meeting in 2017. Ultimately the AMAP WG will be responsible for the final products.
The Integration Team is organized on a two-tier level: A core group (executive body)
and an extended advisory team.
The core group will be led by two co-chairs, and include the co-chairs of the Regional
Implementation Teams, one or two representatives from PPs and lead authors.
The extended advisory team will in addition include representatives from relevant AC
WGs, representatives from cooperating organizations and projects and other
stakeholders.
Members, and especially co-chairs, of the Integration Team should have experience in
conducting broad, integrated assessments, which take into consideration multiple
stressors or drivers of change, and be experienced in project management work.
Members of the INT should preferably complement one another in terms of
professional skills and fields of expertise, nationalities, and affiliations. The INT will
report to AMAP HoDs and WG meetings. It is the INT responsibility to maintain the
partnerships with other organizations, programs and groups regarding the overall
AACA-C work. See the terms of reference (ToR) for INT for more details



Sectors. Depending on regional priorities one or more sector-specific workshops may be
set up in order to discuss sector-specific issues, including common approaches and
assumptions for sectorial contributions to an overall integrated assessment by 2017.



The AMAP Secretariat will support the Regional Implementation Teams and the
Integration Team to implement the project, e.g. arrange workshops, and prepare
meetings as needed.

Relevant international organizations such as IASC, IASSA, and ICES/PICES, WMO, etc., may be
invited to participate in the project.
Industrial and business organizations, environmental organizations, and other NGOs may be
involved at different levels.







Co-chair of RITs are appointed by the AMAP WG based on national nomination from the
nations of three pilot regions;
Scientist and experts to participate in the work should be nominated in an open
nomination process, and the AMAP Secretariat shall establish a “pool of experts” from
which lead authors and experts can be selected.
Selection of leading scientist/experts for the regional activities shall be done by the cochairs for the RITs, in consultation with the AMAP WG. The selection shall be based on
proven excellence in research, breadth of understanding of the subject, and
demonstrated independence from major political or organizational interests.
A Lead Author Strategy will guide the preparation of reports and other deliverables
from Regional Implementation Teams. The strategy will be developed to ensure that
contributing authors work according to one common template.

9











The overall implementation of AACA-C will be coordinated by the INT. The chair of INT
will report progress to the AMAP WG The project is designed to serve the interests of
the people and governments of the Arctic region through the auspices of the Arctic
Council and its subsidiary bodies.
AACA-C will be conducted by scientific experts in close partnership with all affected
stakeholders and draw from existing national, bilateral, multilateral and regional
projects and programs.
The AACA-C activities will be conducted on the basis of scientifically acknowledged
principles and be based on evidence based knowledge, scientific peer-review processes,
transparency, traceability and full referencing.
Workshops and meetings will be held to plan the AACA-C in detail and thereafter to
conduct the project to ensure cross-fertilization between relevant scientific areas and
disciplines, and stakeholders.
Workshops will be hosted by participating countries on a voluntary basis. It will be the
responsibility of the Integration Team to plan these workshops and encourage
participation of stakeholders and the best expertise available.

Figure 1. Proposed organogram for the AACA-C organization and showing the connection
between the Integration Team, Regional Implementation Teams and AMAP WG

5. Sectors
The following is an overview of potential sectors to be included in AACA-C. Each RIT has
flexibility on which sector to be included, how the sector work should be organized and what
type of deliverable is needed from the sector. Note that a sector can be a driver on ecosystem
change but also an impact of climate change.


Mining
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An increased global demand for minerals is anticipated. Several rare earth minerals are
abundant in the Arctic, but also other mineral are common.


Industrialization/oil and gas/energy
The exploitation of oil and gas resources is widespread and it is anticipated that a huge
amount of the world’s oil and gas reserves are to be found in the Arctic. This sector
could easily include a heavy work load and it is necessary to discuss what should be
included and whether it is necessary to divide this into two or more sector groups.



Fisheries
The Barents region, as one of the three pilot regions in AACA-C, is one of the world’s
most important commercial fishing areas and the fisheries of the Baffin Bay/Dais strait
Area is the backbone of the economy of the region.



Tourism
Arctic tourism has increased in recent years and a further increase in the Arctic is
expected. Tourism creates important income for local residents, but it is important that
tourists do not disturb wildlife, especially in the breeding season. Tourism in AACA-C
will be seen in cooperation with PAMEs sustainable tourism initiative.



Transportation including shipping
There have been increased shipping activities in the Arctic over the past few years,
mainly cargo and oil and gas tankers. This trend is expected to continue to increase. We
can foresee both a larger number of ships, bigger tankers (VLCC/ULCC) and an extended
season for shipping and other transportation. Ballast water and introduced species
might be important. Several other AACA-C sectors will implicitly involve shipping and
transportation activity. But there are also other factors than sea-ice cover that will have
an impact on Arctic shipping. With increased temperatures we can expect a change in
land transport as well as shipping. Thawing of the permafrost might have an impact on
land transport and this need to be evaluated in AACA-C.



Marine and terrestrial ecosystems
While the abovementioned sectors can be both drivers of and impacted by climate
change, the effects on ecosystems are impacts only. Ecosystems will change in a
changing Arctic. Migration of species further north has already been observed. This can
affect ecosystems and thereby the people dependent on the ecosystem services. There
is a need to decide how to work with changes and adaptations to these ecosystems.
Reindeer herding is one example of a topic to be included in AACA-C.

The AMAP assessments on POPs, human health, ocean acidification, SWIPA, and radioactivity
will be updated in 2013-2015 and deliver products to be included in the AACA-C regional
integrated reports and the overall report. The work on the update of the assessments will not
demand additional personnel resources.
At the St. Petersburg workshop in April 2013, draft templates for one of the pilot regions were
developed; see Appendix 1.
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Ecosystem services was discussed at the St. Petersburg workshop and identified as an
important concept for AACA-C. Ecosystem services can be provisioning, regulating,
cultural and supporting services. Ecosystem services will need to be taken into account
by all groups. It is suggested that ecosystem services be integrated into each sector
team’s work rather than having a specific group looking at ecosystem services.
Determining how to integrate ecosystem services could be a task for the co-chairs’
workshop in early October to work further with and give guidance to RITs and regional
workshops.



Socio-economics and cultural sciences are other topics important to be considered by
all groups. It is proposed that the economy should be an integral part of the regional
assessments, possibly with a pool of economists to serve all groups.

6. Deliverables
The regional integrated reports are the core deliverables in AACA-C. These reports will
recognize that there are differences between the regions regarding, e.g., ecosystems,
inhabitants, industrialization and socio-economy. This means the RITs have a degree of
flexibility in terms of the type of reports to deliver and what their delivery will look like. Finally,
the availability of existing data may vary greatly between the regions. The overall integrated
report should include all three pilot regions and synthesize the overall perspectives. Integration
is an instrument to make science more relevant to decision makers.
Climate projections and downscaling them to the three pilot regions is an important early
deliverable. The AMAP climate expert group has delivered pan-Arctic projections on the short
and long term, but downscaling is a challenge to work further with.
Deliverables should include one overall integrated report for the three regions (responsibility of
the Regional Implementation Teams), an integrated, overall report (produced by the Integration
Team) and a document for policy-makers.
Other deliverables from the project like fact sheets, internet portals, scientific papers, workshop
reports, web-pages etc., will be defined by the RITs and the overall integration team depending
on regional and circumarctic needs.
The integrated regional assessment reports will provide a review of the state of knowledge
about how key drivers impact future changes in the Arctic and as such they will create the basis
for informing decision processes on adaptation actions for anticipated short- and long-term
changes within the Arctic and thus an informed basis for adaption actions.



Integrated reports. Altogether there should be four integrated reports: One overall
report to cover all three pilot regions and individual integrated reports for each of the
three regions. These reports should lead to an integrated understanding of the
adaptation actions for a changing Arctic region. The intention is that the scientific
reports will be fully referenced, and will be composed of detailed scientific and
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technical information describing current understanding of how key drivers might
change the Arctic and how to adapt to the changes. The content of the scientific
integrated reports will be the responsibility of the Integration Team and the Regional
Implementation Teams giving detailed guidance to lead authors and regional and sector
experts.



Layman’s report (max. 20 pages, excluding tables and figures). Layman’s style
summaries of the regional scientific reports may be produced for each of the three pilot
regions and translated into the region’s languages. In addition, a comprehensive
summary that synthesizes the main findings of the overall integrated report and places
in a policy-makers’ framework the state of our knowledge concerning the consequences
and impacts of key drivers over the Arctic region may be produced



Policy-makers report. A summary for policy-makers should be produced based on the
integrated reports. This report will summarize the key findings and implications of the
regional assessments.



Inputs from AC follow up activities: It is anticipated that the importance, the
development and the impacts from different sectors will differ within and among the
three pilot regions, but overall similarities are also to be expected. Therefore, it may
prove beneficial to make sector-specific products that can feed into the integrated
regional reports and the overall integrated report. It is expected that targeted updates
of previous work carried out under the auspices of the Arctic Council may be needed in
relation to updates of key climate and cryosphere parameters such as sea ice,
permafrost, the Greenland Ice Sheet, Ice-caps and mountain glacier, but also overall
updates on shipping activities, tourism, oil and gas activities, etc., and follow up
activities to for instance the Arctic Biodiversity Assessment, The Arctic Marine Shipping
Assessment etc. could benefit the regional assessments as well as the overall integrated
assessment. The AACA-C activities will seek to coordinate its work with other relevant
ongoing and planned activities under the auspices of the AC.

The content of the integrated reports and how to integrate results from the different sectors
will have to be discussed in detail. Some key drivers are global and others might be more
regional in their character. This calls for a matrix of possibilities.
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7. Timeframe and process
This timeframe is currently our best estimate. The numbers of meetings and the venue and
dates have to be confirmed as the work progresses. Phase 1 (shaded) has been finalized.

2013
Phase 1
21-23
January

Meetings and major activities

Deliverables/outcome

AMAP HoDs meeting

AMAP HoDs decided on
priority issues and
geographical pilot areas

19-21 March

Nomination of experts for 2nd workshop
on climate scenarios and modeling.
Finalized workshop programme
Call for Lead countries for the
geographical areas
SAO meeting in Stockholm

Norway decided to co-chair
Barents region
Status of AACA part C.

22-24 April

2nd AACA workshop in St. Petersburg

ca. 45 participants.

23-24 April

SAO meeting in Stockholm

Plan for Phase 2.

15 May

Arctic Council Ministerial Meeting, Kiruna

AACA-C 2013-2017
approved by Ministers

Phase 2
AugustSeptember

Identification of additional stressors
Nominations for co-chairs for the
Integration Team and Regional
Implementation Teams

16-18
September

AMAP WG meeting. Decide on
Implementation plan and give guidance
on further work.

8-9 October

1st meeting of the co-chairs of the Overall
Integration Team and Regional
Implementation Teams, Quebec City,
Canada. Planning of the integration work
to be done by 2017.

Winter

March-April

Who/Responsible

Chairmanships of Regional National AMAP
Implementation Teams and HoDs
Integration Team
Discuss implementation
plan and terms of
reference, discuss Regional
Implementation Teams and
Integration Team,
organization of project
work, deliverables.
Follow-up guidance from
AMAP WG, methodology,
conceptual framework,
coordinate work between
teams, regional vs. overall
integrated reports,
guidance to authors, draft
table of contents

AMAP WG

Canada, AMAP
Secretariat,
identified chairs
Integration and
Regional
Implementation
teams.
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19-21
November

Barents regional workshop, Tromsø,
Norway.
Participation by national experts,
stakeholders, management, local and
regional administration, etc
Preliminary Baffin Bay/Davis Strait
workshop, Halifax, Canada

Regional priorities, ToR for
sector work, decide region
borders, identify regional
gaps

Barents
Implementation
Team

Coordinate scientific data
and information related to
the region

Nomination and selection of regional
lead authors. Open nomination process.

Establish regional author
teams

Davis Strait/Baffin
bay team in
association with
Arctic Net Annual
Meeting
Chairs of RITs in
consultation with
the AMAP WG.

Winter

Work in progress, regional workshops
Bering and Davis Strait, Regional
Implementation Teams meetings, sector
work, etc.
Sector workshops

Regional priorities, ToR for
sector work, decide region
borders, identify regional
gaps
First report on sector
outcome. Identify possible
further sector work

Spring

AMAP HoDs meeting

Spring

Further detailed planning of the
integration work 2015- 2017
Possible overall Integration Team
meeting and a cross-fertilization meeting
– invite all Regional Implementation
Teams/expert groups.
AMAP HoDs meeting

Status and overview.
Feedback from
autumn/winter workshops.
Draft plan

The week 913
December

Autumn
2013 –
winter 2014
2014
Winter

Early
summer

Spring
Autumn
Winter
2015
Winter/
spring
Winter/
spring
Winter/
spring
Spring
Phase 3

Regional
Implementation
Teams
Regional
Implementation
teams, AMAP
Secretariat
Progress report by
INT chairs.
Integration Team

All three region workshops
have to be finalized and
sector work/lead authors
identified.
Verify work or adjust as
necessary
Progress reports
Circulation of draft report

Integration Team

Work in progress, QA/QC, etc.

Updated reports

AMAP HoDs meeting

Approve deliverables to
the Ministerial meeting
Report

Integration Team,
Regional Teams
AMAP HoDs

AMAP WG meeting and Integration Team
Prepare report to the Ministerial meeting
in 2015

Prepare progress report to Ministerial
Meeting
Ministerial meeting in Canada

Phase 2 progress report
presented

AMAP HoDs
Integration Team

AMAP Chair

Integration
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Spring 2015

Autumn/
winter
Autumn/
winter
2016
Winter

Winter/
spring
Autumn
Autumn/
winter
Winter
2017
Winter
Winter/
spring
April/May

Overall integration work.
Possible meeting between Integration
Team and Regional Implementation
Teams.
Work in progress

Continue finalization of
regional reports

AMAP WG meeting

Progress reports

Finalize Regional Integrated reports

Prepare/draft the overall integrated
report
QA/QC and peer review of reports
AMAP WG meeting and Overall
Integration Team
Finalizing the report

Integration team
and RiTs
Time of delivery
may vary between
RITs

Review reports

AMAP HoDs meeting
Finalizing and printing of reports

Approve the reports

Presentation to the Ministerial meeting

Overall integrated report
and regional reports

8. Methodology and Strategic Framework
A common methodology and strategic framework to be used by all three Regional
Implementation Teams building on the following principles:







The science report utilizes up-to-date science results from multiple disciplines
The analyses must utilize standardized approaches (methodologies must be defined - TBD)
multiple ways of knowing must be utilized (i.e., traditional and local knowledge, scientific
information)
Report in written in an acceptable style for non-specialists
Results and recommendations must be formulated and integrated so they address issues of
regional (including decision makers) and stakeholder identified concerns and needs
Provides a synthesis of findings to inform possible adaptation options of use to decisionmakers

A common approach in methodology and baseline conditions and expectations to global
developments will be applied for the regional integrated studies.
Stakeholders and regional and local administrations shall be involved in the regional work at an
early stage. To secure this, a round of stakeholder consultations and analyses will be conducted
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targeting the three pilot regions. These consultations will be organized by the Regional
Implementation Teams. The purpose would be to document the key issues and questions that
stakeholders would want to see addressed for policy relevance and decision-making purposes.
By asking the different stakeholders, e.g., industry organizations, local government,
communities/municipalities, and local peoples, to indicate their most pressing and important
issues, a matrix would be produced that identifies the overlaps and the types of analyses of
multiple stressors required to fill the knowledge gaps that would feed into the decision-making
process.

9. Guiding Principles
A set of general principles guides AMAP projects. The principles address matters of strategy,
content, venue, participation, and communication. Their implementation suggests an
assessment that is (i) characterized by partnerships among governmental, public and private
entities, (ii) focused on specific questions and information needed by policymakers/stakeholders who are positioned to implement long-term coping strategies, and (iii)
characterized by scientific excellence, openness, full participation, transparency, relevance to
decision-making, and adequate communication processes.
The project deliverables should be strictly scientific and include the consideration of all
observational evidence of past and ongoing changes that is available. Only in that way will the
necessary credibility of the project be established and maintained.
The guiding principles are:


Breadth of Participation. The process should be characterized by openness, inclusiveness,
and broad participation by natural and social scientists, traditional knowledge, stakeholders
and others with substantive knowledge and insights on the issue. Importantly, project
activities should include participants from across all appropriate sectors;



Credibility of a Scientific project/Open Review Process. The process should be open and
transparent. The project is best served by subjecting the products of the assessment to a
review, comments, and suggestions by a broad audience of interested individuals, parties,
stakeholders and organizations;



Uncertainty. The degree of uncertainty of the conclusions, due to imperfect theoretical
models, insufficient data for model validation, and the nature of the assessment, should be
made clear;



Communicating the Process, the Results and the Final Products. It is necessary to
communicate the content and progress of the project. Communication should be broad and
continuous during the project. We suggest using the AMAP website as the major tool for
general communication. AMAP should also seek to communicate the project by, e.g.,
presentations at conferences, seminars, etc. Articles in newspapers, social media
(Facebook, Twitter, etc.) can be considered.
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Scientific Integrity and Independence of the Process: Political and commercial pressures
must be resisted so that the scientific integrity and independence of the assessment body is
assured, it is especially needed to keep scientific integrity in those sectors heavily involved
with commercial stakeholders; and



Language: The use of simple, jargon-free language in reports meant for policy-makers and
the broader public is essential. Journalists and science writers can play a significant role in
the integrated assessment process; their involvement at an early stage is highly desirable
and we should build on experiences from past assessments.

10. Communication and outreach Strategy
Communication and outreach are an essential part of AACA. It will be the responsibility of the
Integration Team chair, the Regional Implementation Team co-chairs and the AMAP Secretariat
to arrange for regular two-way communication with interested parties and media.
Communication and outreach are not only about information on results, but also about the
project itself, its content, progress and future deliverables.
A “Communications and Outreach Strategy” for the AACA-C needs to be developed in close
relationship with the co-chairs of INT and the RITs. The strategy should include
(i) The development of ways and means for maintaining open and two-way dialogue
during the project (e.g., web-sites, published schedules of meetings and workshops,
circulation of documents, mechanisms for review, etc.);
(ii) The plans for the published reports and other deliverables (e.g., film, press kits),
including plans before the Ministerial meeting;
(iii) Publication policies and procedures, and;
(iv) Other matters that will implement the policies of openness, inclusiveness, and broad
participation, and maintain a process that subjects the products of AACA-C to open
review and comment.

11. Linkages with Other Assessments and AC WGs
The connections between AACA-C and several related international and national/regional
assessments will be considered and specific recommendations for cooperation, where
appropriate, will be developed. AMAP will seek cooperation with Arctic Council WGs to make
use of results and expertise from their projects. Most AC WGs mentioned AACA in their
overview of cross-cutting projects for 2013-2015.
Both Parts A and B of AACA have produced results and documentation to be taken onboard for
Part C. There is a wealth of valuable information in the 65 assessments and reports listed in
AACA-A. The adaptation activities listed in AACA-B represent a range of different adaptation
activities occurring in the Arctic. This overview is a very good background and tool for AACA-C.
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AMAP has initiated several updates of our own assessments in the next two years. Updates of
human health, POPs, radioactivity and ocean acidification assessments will take place from now
until the end of 2015. These expert groups will be given specific tasks to deliver to AACA-C
regional reports. Further guidance on deliverables and outcomes from the expert groups can be
given by Regional Implementation Teams.
The 2013 Arctic Biodiversity Assessment from CAFF and the upcoming implementation plan for
the ABA recommendations includes/will include valuable information on biodiversity to be used
by AACA. The ongoing Circumpolar Biodiversity Monitoring Programme (CBMP) produces
results which are valuable for AACA-C and the implementation of completed monitoring plans
can provide useful data for the project. The report “Life linked to ice” focuses on the
consequences for biodiversity of the rapidly changing sea-ice conditions and this is a core
element in AACA-C.
ACAP will undertake a project on short-lived climate forcers (SLCF) affecting the Arctic region
which will address black carbon reduction from different sources; several of these sources are
also currently included in AACA-C and cross-cutting projects are anticipated. ACAP also have
projects to reduce SLCF emissions in Northern Russia, smelter mercury reductions, and coalfired power plant projects and we believe they can be valuable contributions to AACA-C work
on industry and energy.
PAME has delivered much useful work which can be taken onboard in AACA-C. The Arctic
Marine Shipping Assessment (AMSA) is an important contribution to the project’s work on
shipping and the follow-up work with AMSA II(d) will certainly also be a resource. PAME’s work
plan 2013-2015 lists several AMSA follow-up projects that all have something to contribute to
AACA-C. The same is valid for the sustainable tourism initiative.
The oil and gas sector is one of the sectors identified in AACA. Of the projects listed on the EPPR
work plan, we note the relevance of, e.g., a GIS tool for oil-spill response rescue and logistics,
the Arctic guide for emergency prevention preparedness and response and a guide for
operational safety and health of Arctic oil-spill response workers.
SDWG has several projects over the next years which feed very well into AACA-C. The “Arctic
Human Development Report” as well as the Inuit response to AMSA include, e.g., living
conditions, use of sea ice, and human adaptability in the Arctic, which are important parts of
AACA-C. Reindeer herding will be included in AACA-C and SDWG’s project on sustainable
reindeer husbandry and youth as well as the food and water security project will be valuable
contributions. There are also the follow-up projects on AACA-A and B.
The Integrated Regional Impact Studies (IRIS) under the Canadian ArcticNet climate change
research network represents an important project on region-specific recommendations for
adaptation measures. Regional Implementation Teams can learn from and take advantage of
IRIS in the AACA work.
The Arctic Resilience Report (ARR) will deliver its phase II report in 2015. The AMAP Secretariat
has established a connection with ARR in order to develop coordination between the two
projects.
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There are many relevant international research projects which can be mentioned as useful
background for AACA-C. Regional Implementation Teams, with the help of the AMAP
Secretariat, will have to look further into assessment and research products to be used in their
region.

12. Resources and financial considerations
Implementing the AACA-C as outlined above will require dedicated financial resources. The
following guidelines are proposed concerning the development and allocation of resources:


In-Kind Contributions. All the expenses for the lead authors, scientific experts, and those
serving as government observers (e.g., non-Arctic countries) should be covered by
participating countries. Data provided by each of the Arctic countries should be financed
and delivered by the countries. This “distributed funding” strategy should enable the AACAC to be supported by participating governments without the need to fund a substantial
centralized budget.



Common Costs. Some central funding will be required for coordination efforts; supporting
authors or scientists with special needs for support (both from within the region and
countries outside, including permanent participants); and preparing and publishing the
reports. The AMAP Secretariat will apply for funding from, e.g., the Nordic Council of
Ministers and other sources for specific tasks in AACA-C.

13. Data and research needs
The project is founded on the results from existing scientific research, data and analysis. New
results and data available during the project period will be taken onboard.
Phase 2 of AACA-C is named “Identification of additional stressors” and is focused “on filling
gaps in our basic documentation and understanding of how the stressors are and will continue
to impact various Arctic societal benefit areas, and a description of related ongoing and planned
activities that will address and respond to impacts in these selected societal benefit areas” (WG
26/2.4/1).
In the report “Strategic review of priorities and emerging issues for the AMAP work plan 20132015”; document WG26/2.4/2, several gaps were identified. Many of these gaps require huge
resources to fulfill, e.g., increased environmental monitoring, and we suggest that the AMAP
WG should provide guidance to the Integration Team on how to best take care of this in the
process.
It is hoped that relevant national research and monitoring programs will link to the AACA
process and provide new data for the assessment as soon as they become available.
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Appendix 1 – Map of pilot regions
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Appendix 2 – Templates developed at St. Petersburg workshop
2a - Adaptation Options Template

AACA-C
DAVIS STRAIT – BAFFIN BAY REGION
Adaptation Options Template
Food and Water
Security & Human
Health

Sustainable
Communities

Culture /
Heritage

Socio-Economic
Opportunities

Marine /
Terrestrial /
Freshwater

Indicators of Human
Health

Resilience
Infrastructure
Population Flux
Education
Local Capacity
Building
Urbanization

Cultural Change
Traditional
Practices

Tourism
Leisure Activities
New Businesses

Ecological Resilience
Metrics
Biodiversity Metrics
Contaminant levels in
Biota

Contaminant Levels in Humans
Contaminant Levels in Country
Foods
Changes in Lifestyle
(including mental health)
Incidence / Frequency of
Disease

Drinking Water (supply
/ quality)
Air Quality
Waste Treatment
Schools, Hospitals
Social Services

Food Security
(reindeer herding /
subsistence harvesting)
Landuse change
Changes in Cultural
Practices

Changes in service, supply, and
professional sectors

Ecosystem
Health/Integrity

Response Components

Indicators
DRIVERS OF
CHANGE
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Projected
trends to 2030
and 2080 time
slices
What are the
regionally important
ecosystem components
and services and how
are they affected by the
projected climate
change?

What key attributes related
to human health are
projected to change and
what adaptation options are
available to mitigate
projected effects?

Are present
conservation and
protected areas
placement and
practices adequate for
ensuring the
protection of valued
ecosystem components
and resilient
ecosystems under
projected scenarios?

CLIMATE CHANGE AND
VARIABILITY

Are present
regulatory and
environmental
management
frameworks suitable
or adequate?
What ecosystem
components are going
to remain regionally
viable and important?

OIL & GAS

Activities by subsectors – Marine
and Land-based

What are the regionally
important ecosystem
services and how are
they affected by oil and
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gas activities under
future climatic regimes?
Are present conservation
and protected areas
placement and practices
adequate for ensuring
the protection of valued
ecosystem components
and resilient ecosystems
under projected
scenarios?
Are present regulatory
and environmental
management
frameworks suitable or
adequate?
What ecosystem
components are going to
remain regionally viable
and important?

What are the regionally
important ecosystem
services and how are
they affected by mining
activities under future
climatic regimes?

MINING

Activities by subsectors

Are present conservation
and protected areas
placement and practices
adequate for ensuring
the protection of valued
ecosystem components
and resilient ecosystems
under projected
scenarios?
Are present regulatory
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and environmental
management
frameworks suitable or
adequate?
What ecosystem
components are going to
remain regionally viable
and important?

What are the regionally
important ecosystem
services and how are
they affected by
projected fisheries
activities under future
climatic regimes?

Activities by subsectors:
FISHERIES
Marine
Freshwater

Are present conservation
and protected areas
placement and practices
adequate for ensuring
the protection of valued
ecosystem components
and resilient ecosystems
under projected
scenarios?
Are present regulatory
and environmental
management
frameworks suitable or
adequate?
What ecosystem
components are going to
remain regionally viable
and important?

LARGE SCALE INDUSTRY

Activities by sub-

What are the regionally
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(HYDRO) / RENEWABLE
ENERGY

sectors

important ecosystem
services and how are
they affected by largescale industrial activities
under future climatic
regimes?
Are present conservation
and protected areas
placement and practices
adequate for ensuring
the protection of valued
ecosystem components
and resilient ecosystems
under projected
scenarios?
Are present regulatory
and environmental
management
frameworks suitable or
adequate?
What ecosystem
components are going to
remain regionally viable
and important?

TRANSPORT

Marine and
Terrestrial

What are the regionally
important ecosystem
services and how are
they affected by
transport-related
activities under future
climatic regimes?
Are present conservation
and protected areas
placement and practices
adequate for ensuring
the protection of valued
ecosystem components
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and resilient ecosystems
under projected
scenarios?
Are present regulatory
and environmental
management
frameworks suitable or
adequate?
What ecosystem
components are going to
remain regionally viable
and important?
What are the
cumulative impacts
and interactions and
associated
environmental
protection and
conservation response
options?

INTERACTIONS /
CUMULATIVE EFFECTS

Spatial and
temporal overlay of
projected activities
(GIS based) cumulative
implications

Are there possible
abrupt changes caused
by interacting
pressures/drivers?
Are present
management and
regulatory frameworks
adequate for
addressing multiple
stressor effects in a
rapidly changing
environment ?
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2b - Impacts template

AACA-C
DAVIS STRAIT – BAFFIN BAY REGION
Impact Projection and Synthesis Template
Food and Water
Security & Human
Health

Sustainable
Communities

Culture /
Heritage

Socio-Economic
Opportunities

Marine /
Terrestrial /
Freshwater

Indicators of Human
Health

Resilience
Infrastructure
Population Flux
Education
Local Capacity
Building
Urbanization

Cultural Change
Traditional
Practices

Tourism
Leisure Activities
New Businesses

Ecological Resilience
Metrics
Biodiversity Metrics
Contaminant levels in
Biota

Contaminant Levels in Humans
Contaminant Levels in Country
Foods
Changes in Lifestyle
(including mental health)
Incidence / Frequency of
Disease

Drinking Water (supply
/ quality)
Air Quality
Waste Treatment
Schools, Hospitals
Social Services

Traditional Practices
(reindeer herding /
subsistence harvesting)
Landuse change

Changes in service, supply, and
professional sectors
Sport harversting

Ecosystem
Health/Integrity

Response Components

Indicators
DRIVERS OF
CHANGE
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Projected
trends to 2030
and 2080 time
slices
CORE MODELS: CIMP5
VARIABLES: temp, extremes,
magnitude/timing of precip
and runoff; Cryosphere - sea
and land ice, permafrost, iceberg calving, snow cover.
New global and regional
models outputs available derived relevant data
products need to be
produced to inform response
variables and priority issues
of interest

CLIMATE CHANGE AND
VARIABILITY

Foundational Studies: ACIA 2005,
SWIPA 2012, ABA 2013, AOA 2013,
IRISs 2011,12.
Other regional impacts projects
need to be identified
Analysis need to be performed
using new model projections /
scenarios.
New model output derivatives need
to be identified to inform
analyses/synthesis

Foundational Studies:
Mercury Assessment 2012,
Human Health Assessment
2013, Inuit Health Study
2009.
Other regional impacts
projects need to be
identified.
Analysis need to be
performed using new
model projections /
scenarios.
New model output
derivatives need to be
identified to inform
analyses/synthesis

Foundational Studies: Arctic
Resilience Report 2013,
Human Arctic Development
Report 2013, Megatrends
Study 2011, National Arctic
Strategies and Regional
Planning documents.
Other regional impacts
projects need to be
identified.
Analysis need to be
performed using new model
projections / scenarios.

Foundational Studies: ACIA 2005,
SWIPA 2012, ABA 2013, IRIS's 201112, ARR 2013.
Other regional impacts projects
need to be identified.
Analysis need to be performed
using new model projections /
scenarios.
New model output derivatives need
to be identified to inform
analyses/synthesis.

New model output
derivatives need to be
identified to inform
analyses/synthesis

What is the projected
change in oil and gas
development in relation
to the two time slices?
OIL & GAS

Activities by subsectors – Marine
and Land-based

MINING

Activities by subsectors

What are the projected
impacts of these
developments on
ecosystems and
valued/important
species?
What is the projected
change in mining
development in
relation to the two
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time slices?
What are the projected
impacts of these
developments on
ecosystems (sourced
from regional,
strategic, and projectspecific EIAs) and
valued/important
species?
What is the projected
change in oil and gas
development in relation
to the two time slices?
Activities by subsectors:
FISHERIES
Marine
Freshwater

What are the projected
impacts of projected
fisheries practices
(magnitudes, geographic
scope) on marine
ecosystems and
valued/important
species?
What is the projected
change in industrial
development in relation
to the two time slices?

LARGE SCALE INDUSTRY
(HYDRO) / RENEWABLE
ENERGY

Activities by subsectors

What are the projected
impacts of scope and
magnitudes of these
developments on
ecosystems and
valued/important
species?

TRANSPORT

Marine and
Terrestrial

What is the projected
change in types,
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geographic scope and
magnitudes of transport
in relation to the two
time slices?
What are the projected
impacts of these
developments on
ecosystems and
valued/important
species?

INTERACTIONS /
CUMULATIVE EFFECTS

Spatial and
temporal overlay of
projected activities
(GIS based) cumulative
implications

What, where, and are the
magnitude of cumulative
impacts affecting
ecosystem resilience,
structure and function?
What attributes of
ecosystem function and
related ecological
services projected to
change?
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Appendix 3 –Draft outline integrated reports and strategic framework
AACA TEMPLATE
_________________________________
Over-Arching Questions
–

What short-term actions can be taken to respond effectively to climate change and
other environmental/sectoral/socio-economic drivers?

–

What promising long-term strategies, investments, and opportunities could be
pursued to respond to projected change?

–

What are the major scientific and technological, cultural advances needed to better
understand and respond to change?

–

What are the major impediments (e.g., practical, institutional, economic, societal, intergenerational, etc.) to responding effectively to change, and what can be done to
overcome these impediments?

The Process:
The planning process is envisioned to incorporate the following steps:
1) Identify current and future climate changes and other drivers (i.e., environmental,
sectoral, socio-economic) relevant to the system;
2) Assess the vulnerabilities and risk to the system;
3) Develop an adaptation strategy using risk-based prioritization schemes;
4) Identify opportunities for co-benefits and synergies across sectors;
5) Implement adaptation options; and
6) Monitor and reevaluate implemented adaptation options.
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3) Develop an adaptation strategy using risk-based prioritization schemes;
4) Identify opportunities for co-benefits and synergies across sectors;
5) Implement adaptation options; and
6) Monitor and reevaluate implemented adaptation options.

Diagrammatically

Proposed Generic Table of Contents
AACA-C Assessments

General Principles:
Robert W. Corell









E-mail: global@dmv.com

Cell Phone Number: +1-443-994-3643

The science report utilizes up-to-date science results from multiple disciplines
The analyses must utilize standardized approaches (methodologies must be defined - TBD)
multiple ways of knowing must be utilized (i.e., traditional and local knowledge, scientific
information)
Report in written in an acceptable style for non-specialists
Results and recommendations must be formulated and integrated so they address issues of
regional (including decision makers) and stakeholder identified concerns and needs
Provides a synthesis of findings to inform possible adaptation options of use to decisionmakers

i) INTRODUCTION – Objectives/goals
ii) SUMMARY OF KEY FINDINGS

Chapter 1. General Description Region X
1.1 Introduction
1.2 The communities in their natural environment
1.3 Socio-economic context
1.4 Regional Management Plans (e.g., Land use, etc.)
1.5 Potential industrial development and conservation
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1.6 Summary

Chapter 2. Climate variability and change in

Region X

2.1 Introduction
2.2 Climate observations and information (historical to present)
2.3 Climate change projections (2030 / 2080 time slices)
- new model outputs/scenarios
2.4 Summary

Chapter 3. Other Environmental/Sectoral/Socio-Economic Drivers of Regional Change
3.1… Examples of Drivers: Mining, Oil & Gas, Transport (marine, land), Large-scale industries
(hydro,
renewable energy), Fisheries, etc.)
[Scenarios of changes in Drivers included - - new model outputs/scenarios]
3.x Summary

Chapter 4. Assessing the Vulnerabilities and Risks (Resilience)
4.1….Impact assessment by Driver of change (Region specific see Table 1a)
Examples of Non-Climate Drivers: Mining, Oil & Gas, Transport (marine, land), Large-scale
industries (hydro, renewable energy), Fisheries, etc.)
Vulnerabilities/Risks associated:
–
–
–
–
–

Ecosystem Health / Services
Human Health
Sustainable Communities/Infrastructure
Heritage / Culture
Socio-economic Opportunities
[Development of Indicators of resilience, related monitoring…]

4…

Projected interactions/cumulative impacts
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4…

Summary

Chapter 5. Adaptation Options/Actions
5.1….Adaptation options/actions by Driver of change (Region specific see Table 1b)
Examples of Drivers: Climate Change, Mining, Oil & Gas, Transport (marine, land), Large-scale
industries (hydro, renewable energy), Fisheries, etc.)
Adaptation Options related to:
–
–
–
–
–

Ecosystem Health / Services
Human Health
Sustainable Communities
Heritage / Culture
Socio-economic Opportunities

Develop adaptation strategies using risk-based prioritization schemes

5…. Summary

Chapter 6. Co-benefits and Synergies
Integrated adaptation options that address multiple outcomes.
Identify opportunities for co-benefits and synergies across sectors

References

Appendices (methodologies used, stakeholder consultation processes, etc..)
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