Climate readiness synthesis: Knowledge base overview
DRAFT TEXT
1.0 Introduction
1.1 Chapter contents
This chapter focuses on the knowledge bases which inform climate readiness and adaptation measures.  The next section of the chapter (2.x) is devoted to the current status of these knowledge bases, and the ways in which they inform such readiness and measures.  The final section of the chapter (3.x) analyzes gaps in the utilization of such knowledge bases and offers suggestions with regard to how such sources can be more effectively used in the NPFMC process moving forward to assist with climate readiness, flexibility, and adaptation.
1.2 Definition of climate readiness and climate adaptation
[Recommend climate readiness synthesis contain a discussion of readiness, resilience, and adaptation using our working docs, such that this section can be avoided in this and other chapters of the readiness review.]
Climate readiness is taken here to constitute the efficacy of the system to be resilient to climate-related changes, including the key ability to be adaptive. The understandings of climate readiness, resilience, and adaptation which the Taskforce is working with are thus important, and reproduced below:
Climate readiness
[Section still in development]
[definition/bullet points here?  From the working docs?]
· Identify policy variables and performance metrics that are sensitive to climate change.
· Identify harvest control rules that are robust to non-stationarity in stock productivity.
· Develop a suite of alternative management responses to climate change.
· Etc.
Climate resilience
As with ‘adaptation’, the CCTF will work collaboratively with stakeholders to develop a working definition of the important and linked concept of ‘resilience.’  What is offered herein is a starting point for that work. Community resilience has numerous interconnected aspects, including the epistemic (e.g. access to information, rich involvement in scientific-management-policy activities, etc.), the individual (e.g. mental and physical health), and the sociocultural (e.g. social cohesion, self-determination, integration of community with natural resources, thriving intergenerational relationships, community sustainability and vibrancy, food security, economic diversity, adaptability to change, etc.).  The biological resilience of marine resources likewise spans a wide array of considerations including genetic diversity, healthy habitats and populations, adequate resources, and sustained recruitment., and a balanced trophic structure. Finally, resilience must be considered at the nexus of multiple objectives these two domains that jointly address, i.e. coupled social-biological-economiclogical systems. This includes, for example: sustained strong connections between harvest species and humans and the economic viability and well-being of communities that rely on them; management that is capable of being adaptive and flexible while also sustaining ecosystems and livelihoods; strengthened resource management through co-management, community engagement, and co-production of knowledge; alignment of knowledge, management, and policy to challenges of variability and unpredictability; and strong information-based decision making that includes diverse knowledge sources and perspectives in order to ensure inclusive and just assessment of risks, impacts and tradeoffs. 
Climate adaptation
The IPCC defines adaptation as “the process of adjustment to actual or expected climate change and its effects” (IPCC 2014, p. 5). In the context of Bering Sea fisheries, adaptation to support climate resilient social-ecological systems includes ecosystem-based management policies that embrace uncertainty, adjust at a rate that is consistent with observed changes (e.g., allows communities and fisheries to adapt in a proactive rather than a solely reactive manner), are inclusive of diverse knowledge sources and information that may change and evolve over time, and consider both direct and indirect impacts and interactions with other species, sectors, and stakeholders and the environment. The latter relies on understanding and considering biological trajectories of change as well as the social, cultural and economic implications and scope of adaptation in the intricately coupled social-ecological Bering Sea ecosystem. Co-production of knowledge is essential for understanding changes as well as identifying, understanding and promoting pathways of adaptation in both fisheries and fishing communities. Some social and ecological changes could help promote adaptation, but others might intensify negative impacts of climate-driven change. Adaptation can include reactive responses as well as proactive, anticipatory planning and prevention. Adaptation is separate from, but can be synergistic with (i.e., have co-benefits for), “carbon mitigation” measures, which are actions at global or regional scales that aim to reduce or recapture atmospheric CO2. Climate adaptation planning is a multi-step and iterative process that includes evaluation of key risks and needs, assessment of available potential tools and approaches, understanding of institutional capacity and feasibility for adaptation planning and implementation (and evolving limits and constraints to adaptation), and interactive inclusive discussions regarding realized costs, trade offs, and benefits of adaptation measures (Meredith et al. 2019). This evolving definition will serve as the basis for ongoing climate-biological-social-economic evaluations of management actions that address climate-driven impacts, utilize novel opportunities, and identify and promote equitable adaptive pathways. 
2.0 Summary and evaluation of knowledge bases feeding into current climate readiness and  adaptation measures in Bering Sea fisheries
This section is divided into three parts, illustrating three knowledge bases which contribute to Bering Sea fisheries climate readiness and adaptation measures.  These three subsections are: Community, Agency, and Industry.
2.1 “Community” knowledge base: Indigenous marine stewardship, subsistence, and co-management contributes to current climate readiness and adaptation
Three existing “community”-based elements of the climate readiness knowledge base are discussed here.  The first (2.1.1) is the knowledge and epistemic tools (e.g. stewardship practices, principles of relationships to the environment, harvest flexibility, etc.) that Bering Sea Indigenous communities have, as well as the documentation and application of that knowledge (e.g. through applied social science).  The second (2.1.2) is the knowledge base that comes from co-management arrangements which has applications to climate readiness and adaptation.  A third source of knowledge used in climate readiness that relates to communities is deferred to section 2.2 below, and that is the community knowledge which is inputted or integrated into the existing NPFMC and NMFS management system.  As the first two elements of this knowledge base (outlined in 2.1.1 and 2.1.2) are extant but may or may not be inputted into the NPFMC/NMFS management system, they are outlined here as part of the existing climate readiness/adaptation knowledge base.  To the extent that their utility may be potentially utilized in the future for NPFMC/NMFS management to increase climate readiness and adaptation but are not (or not fully) currently, they may be noted further below in section 3 with regard to gap analysis and suggestions.
2.1.1 Bering Sea Indigenous community climate resilience and adaptation knowledge base
Two main categories of community knowledge regarding climate resilience can be identified: 1) those pertaining to observations, perspectives and interpretation of changes and impacts resulting from changes, and 2) resilience tools (e.g. practices, values, systems, strategies, responses to changes and impacts, etc.).  
The sources of data informing these categories can be largely broken down into three categories: 1) raw observations, 2) documentation and analysis of community knowledge, and, lastly, 3) community knowledge shared within and between communities but that is not ‘documented’ (for lack of a better word) elsewhere. The first kind of data can be found in places like the Indigenous Sentinels Network (ISN) and the Skipper Science Partnership, Alaska Arctic Observing and Knowledge Hub (AAOKH), Indigenous Observers Network (ION), Exchange for Local Observations and Knowledge of the Arctic (ELOKA) and the Local Environmental Observer (LEO) Network.
The second kind of data (documentation and analysis of community knowledge) mainly comes from Tribal, non-profit, academic, agency, and private sources.  This work may be in the form of collaborative or co-productive work, planning and policy documents, other scientific work that doesn’t fit into those categories, or other types of products.  The third kind of data is community knowledge shared within and between communities but not ‘documented’ elsewhere; this likely forms the vast majority of community knowledge pertaining to the climate resilience and adaptation knowledge base, and as such can be one key area where management structures may look to enhance and develop mechanisms to bring this knowledge into their processes to maximize systemic resilience.
· Observations, Perspectives, and Interpretation of Changes and Impacts from Changes
The first main category of community knowledge regarding climate resilience to be discussed here is that which pertains to community observations and interpretations of changes and their impacts.  Impacts include environmental, social, and interlinked changes. There is a wealth of data describing these changes and their impacts, coming from a variety of sources (as noted earlier) (e.g. Krupnik and Jolly 2002, Raymond-Yakoubian 2009, 2013, Aronson 2013, Kawerak 2013a, 2013b, 2014, 2021b, Fall et al. 2013, Johnson and Gray 2014, Gadamus and Raymond-Yakoubian 2015, Brinkman et al. 2016, Huntington et al. 2017, 2021, Raymond-Yakoubian and Raymond-Yakoubian 2016, Jantarasami et al. 2018, Raymond-Yakoubian and Daniel 2018, Slats et al. 2019, Igiugig Village Council 2020, Mustonen and Van Dam 2021).  These include, but are not limited to:
· Changing weather, including winds, rain, and storms
· Changes to sea and river ice
· Sea level rise and storm surges
· Increase in wildfire risk
· Increase in flooding events
· Changing abundance, distribution, health, behavior, and presence of bird, fish and animal species
· Air and water temperature changes
· Landscape changes, such as erosion, drying up of lakes, and melting permafrost
· Overall ecosystem sustainability
· Changes to water quality (e.g. algal blooms, siltification, loss of potable water sources)
· Changes to vegetation
· Damage to infrastructure and potential needs for protection, mitigation, and relocation
· Contamination and pollution
· Changes to access to subsistence resources
· Changes in industrial activity (e.g. increases in shipping and vessel traffic)
· Changes in subsistence activities
· Other and wide-ranging social and cultural changes and impacts (e.g. relationships with animals, participation in exchange activities, intergenerational knowledge transmission, etc.)
· Economic changes
· Health and well-being (e.g. psychological health, access to preferred dietary resources, etc.)
· Regulatory changes
· Changes with regard to research activities
· Cumulative and interlinked changes
~~~
	Critically examining climate change, impacts, and adaptation

Critical understanding of the concepts of climate change, impacts, and adaptation are key.  It has been argued that there is a need for an indigenization of climate change, along the lines of Sahlin’s theorization of the indigenization of modernity, wherein understandings of climate change are not seen in hegemonic terms (and thus understandings of it in relationship to communities are framed simply in terms of ‘effects’ on communities) but rather a focus is placed on understanding how this phenomena is situated contextually and made real through various cross-cutting lived discourses of various kinds (Raymond-Yakoubian and Raymond-Yakoubian 2015, Sahlins 1993).  Another critical perspective on the relationship between changes, impacts, and adaptation comes from Herman-Mercer et al. (2016), who notes the importance of examining generational differences as pertains to observations of changes and impacts and their relationship to developing adaptation strategies.  The adaptation concept itself is also in need of constant critical analysis and interrogation; Thorton and Manasfi (2010) have noted the importance of such a critical approach, and that “human adaptation is not a single strategy but rather a set of diverse, intersecting processes that may evolve autonomously or through planning in response to the panoply of climatic and non-climatic stressors.”



~~~
· Resilience Tools
The second main category of community knowledge regarding climate resilience that will be noted here is that which can be broadly characterized as knowledge relating to resilience ‘tools’.  The term ‘tools’ is meant to be taken in a broad sense here from what might be characterized as the more tangible (e.g. knowledge about and use of technologies) to the more abstract (e.g. values).  A wide variety of tools are utilized by communities which can or already do contribute to their climate resilience.  The knowledge base pertaining to these tools spans from the information developed within communities and shared between generations and other communities of various kinds, to the documentation and analysis of these tools and their application in a variety of settings (e.g. policy-setting).  The following list encapsulates some of these main resilience tools identified within this part of the knowledge base, as well as provides some information on the pertinent epistemic contexts:
· Knowledge itself can and should be considered a resilience tool.  This includes research as well as non-research activities.  Forms of Indigenous Knowledge (e.g. Traditional Knowledge) are one such example; these knowledge systems do and can underpin and enhance climate resilience across individual, social, and ecological domains, and contain “information, values and understandings of resource and environmental management, governance structures” and other assets which can contribute to the climate resilience of subsistence practitioners, communities as a whole, broader society, and ecosystems - as can the employment of Indigenous methodologies, and the use of Indigenous evidence-bases for policy-making (Huntington and Noongwook 2013, Pearce et al. 2014, Raymond-Yakoubian and Daniel 2018, Gadamus et al. 2015). Additionally, integrative, Indigenous-informed (including Indigenous research priority-focused), collaborative and co-productive research, management, and policy-making can be a valuable epistemic resilience tool, enhancing understandings of the environment and approaches to various challenges (e.g. Raymond-Yakoubian and Raymond-Yakoubian 2015, Raymond-Yakoubian et al. 2017, Raymond-Yakoubian and Daniel 2018, Igiugig Village Council 2020, Kawerak 2021b, Huntington et al. 2021, Ellam Yua et al. 2022).
· Traditional values, such as those pertaining to the ecosystem, health and well-being, economics, and culture, are a strong backbone for community climate resilience (Huntington et al. 2017, Kettle et al. 2017, Raymond-Yakoubian and Daniel 2018, Mustonen and Van Dam 2021).
· A variety of attitudes and skills (and knowledge which is generative and supportive of them) can function as climate resilience tools.  This includes, for example, being aware, prepared and safe; persistence; innovation; flexibility, adaptability, and the ability to adjust; experimentation; and respect (Berkes 2002, Raymond-Yakoubian 2013, Kawerak 2013a, 2013b, 2015, Pearce et al. 2014, Gadamus and Raymond-Yakoubian 2015, Kettle et al. 2017, Igiugig Village Council 2020, Huntington et al. 2021).
· A variety of actions, practices, strategies, and institutions can and do operate as climate resilience tools.   (There is considerable overlap here with attitudes and skills noted above.) This includes supporting and increasing local autonomy and self-determination; adjusting harvest strategies (such as timing, space, resource use) as well as harvest use and processing strategies; sharing, collaboration, and cooperation (including as pertains to research activities); stewardship (such as respect-based frameworks for natural resource management) and management; revitalization; cultural resilience in language, storytelling, and knowledge-sharing; increasing local capacity, funding, and support (e.g. for mitigation, relocation, etc.); supporting subsistence; and the utilization of a wide variety of resources and technologies in a wide variety of ways (Raymond-Yakoubian 2009, 2013, 2016, Aronson 2013, Thornton and Manasfi 2010, Huntington et al. 2017, 2021, Jantarasami et al. 2018, Carothers et al. 2021, Igiugig Village Council 2021, Kawerak 2021, 2022, Ellam Yua et al. 2022).  Indigenous leadership can also constitute a valuable tool in climate resilience, such as in sharing leadership with policymakers in crafting responses to climate change (Raymond-Yakoubian and Daniel 2018, Huntington et al. 2021).  Decolonization processes also hold the promise of increasing the climate resilience of communities and ecosystems, as well as consideration of climate change in and alongside the context of other challenges (Mustonen and Van Dam 2021, Huntington et al. 2019).
· Planning and visioning activities at the oceans, regional, and community levels are also a strong source of community-based climate resilience.  Ocean and regional -scale planning that is inclusive and equitable, accounts for Indigenous priorities, and includes the possibility for conservation, can and has functioned to bolster community resilience in the face of climate change (Kawerak 2014, Raymond-Yakoubian 2016, Raymond-Yakoubian and Daniel 2018).  A number of communities and groups of communities have also developed their own climate resilience-related plans (see e.g. Murray et al. 2013, Johnson and Gray 2014, Kettle et al. 2017, Igiugig Village Council 2020, Steffen et al. 2021).
2.1.2 The climate-relevant knowledge base from co-management activities
This section discusses the knowledge base created from the formal relationships of the co-management of specific resources.
[Section needs further development, e.g.: general discussion or examples of knowledge base that co-management relationships offer which are related to climate readiness/resilience/adaptation, connection to climate-relevant issues of community resilience (e.g. tribal sovereignty), etc.]
Cooperative management, or co-management, is an evolving concept. Broadly speaking, the term co-management has come to mean a process of shared responsibility and authority for management of a natural resource or resources. This is typically realized between a formal designated government entity and specific resource users, with each co-manager having defined and specific rights and responsibilities relating to information gathering and decision-making (i.e., Pomeroy and Berkes 1997; Sen and Nielsen 1996). Definitions and examples of co-management structures are wide ranging and it is important for all parties involved to clearly define and mutually agree upon the goal and objectives of the co-management structure.
There are a variety of co-management examples in the U.S. where federal lands are concerned, but we must look internationally for examples of co-managed marine areas, especially those that include local or Indigenous co-management. Tribal co-management differs from other types of collaborative management of federal lands in that a sovereign Tribal Nation enters into the agreement of shared management responsibilities with another government entity and thus governance is upon basic principles of American Indian law (Washburn 2022). Tribal co-management is commonly confused with stakeholder cooperation or public-private partnerships, but is unique in that it is the practice of two (or more) sovereigns working together to address and solve matters of critical concern to each (Goodman 2000). Further, Goodman (2000) states, “Co-management is not a demand for a tribal veto power over federal projects, but rather a call for an end to federal unilateralism in decision making affecting tribal rights and resources. It is a call for a process that would incorporate, in a constructive manner, the policy and technical expertise of each sovereign in a mutual, participatory framework.”
The most advanced co-management models exist in the context of fish and wildlife management, which is especially true in Alaska partially because of the unique situation resulting from the Alaska Native Claims Settlement Act, the Alaska National Interest Land Conservation Act and related legislation (Washburn 2022). One tribal co-management example can be found in the co-management of marine mammals between Alaska Native Organizations (ANOs) and either NOAA NMFS or USFWS (polar bears, walrus). During a recent Marine Mammal Co-Management Review conducted by the Marine Mammal Commission together with a Steering Committee comprised of ANO representatives, the group came to a mutually agreed upon definition of co-management: “A partnership based on trust and respect, established between an Alaska Native Organization, as defined by the Marine Mammal Protection Act, and either NMFS or USFWS, with shared responsibilities for the conservation of marine mammals and their sustainable subsistence use by Alaska Natives” (Malek and Cornish 2019). The group also provided guidance on improving co-management relationships, which included: Co-management partners should clearly define and mutually agree upon their respective roles, responsibilities, and accountability mechanisms, and should be more transparent regarding partner limitations; and, Co-management partners and stakeholders should work cooperatively to strengthen communications, trust, and respect within and among partners.

Examples of knowledge that result from existing co-management frameworks in Alaska as related to fisheries management include, but are not limited to:
· Weather conditions, including anomalous, abnormal and changing conditions
· Changes to sea ice, including in the quality (e.g. rotten, solid), thickness, duration, extent, and safety
· Animal behaviors, including changes in prey or diet, shifting distributions, strange or anomalous behaviors (e.g., due to harmful algal bloom or contaminants exposure), interactions with other species
· Presence/Absence, levels of (i.e., counts, estimates) and changes in abundance
· Presence/Absence of diseases or parasites
· Animal health (blubber thickness, quality, texture, meat quality)
· Timing of arrival and departure
· Regulatory changes
· Levels of subsistence harvests (number of animals taken, age and sex class, animal behavior and quality) 
· Entangled, wounded and stranded animals
· Biosampling and archiving of animal tissues (e.g., blubber, vibrissae or whiskers; which can be retrospectively tested for changes in diets, exposure to contaminants, etc.)
In the case of marine mammal co-management in Alaska, semi-annual and annual reports are produced and provided to the federal managing agency and made publicly available. Data from these reports are included in the Alaska marine mammal stock assessment reports (e.g. Muto et al. 2021). Scientific reports and publications are also available as scientific research projects are collaboratively undertaken and completed. Additionally, information regarding entangled, wounded and stranded animals are provided through standardized reporting and also made publicly available. However, there is a wealth of knowledge that is shared between co-managers formally and informally that is not currently considered into any potentially relevant Council processes. 

Related to, but fundamentally different from co-management is the process to create cooperative management plans. Cooperative  management plans consider the concerns of Federal, State, Tribal, and other stakeholders through a highly cooperative planning process, even though at the completion of the plan, stakeholders are not granted regulation enforcement status. If the Fishery Management Plans under the purview of the Council should be altered to become cooperative management plans, diverse community knowledge may be incorporated in many diverse ways, as the process is flexible and adaptable to the participating parties. 

2.1.3. NPFMC- and NMFS-related processes which include community knowledge
As noted above, discussion of the topic of the extant community knowledge base which is captured in the NPFMC and NMFS management system is deferred to section 2.2, below (with the exception of co-management activities, which are already noted above).
2.2 “Agency” knowledge base: Climate readiness and adaptation knowledge currently integrated into the NPFMC and NMFS management process
2.2.1 Council bodies and activities
A number of Council bodies, activities and processes have substantively worked on issues in a way which can be seen as constituting part of the knowledge base pertaining to climate resilience and adaptation.
· BS FEP Team
The Bering Sea FEP Team led the development of the Bering Sea Fishery Ecosystem Plan, adopted by the Council in 2018 (NPFMC 2019).  A key Action Module proposed by the Plan (and later fully effectuated by the Council through the establishment of the Climate Change Taskforce) entailed evaluating “short- and long-term effects of climate change on fish and fisheries, and develop[ing] management recommendations.”  Several of the key ecosystem objectives identified in the plan, particularly those under Ecosystem Goal 6 (“Provide a legacy of healthy ecosystems for future generations”), are considered to be within the purview of the CCTF.  This includes Objectives 15-17, which pertain to both Ecosystem Goals 5 and 6, and which are described as follows:
15. Establish appropriate thresholds to minimize risk of crossing ecosystem tipping points caused by fishery or other human activity.
16. Encourage responsible parties to minimize adverse impacts to fish and other wildlife associated with changes in shipping activity, tourism, energy, and other types of development.
17. Ensure that fishery management is sufficiently adaptive to account for the effects of climate change or other ecosystem changes, including loss of sea ice and ocean acidification.
One of the Council’s identified benefits for the creation of a BS FEP is as follows: “Build resiliency of Council management strategies, and options for responding to changing circumstances (e.g., climate change-driven changes to fish distribution and abundance, changes in shipping patterns, etc.).”
· BS FEP LK, TK, and Subsistence Taskforce
The Bering Sea FEP identified development of an Action Module pertaining to Local Knowledge (LK), Traditional Knowledge (TK), and subsistence as a potential future Council action (NPFMC 2019); the Council fully effectuated this through the creation of the LK, TK, and Subsistence Taskforce.  The original scope for the taskforce was to “develop protocols for using LK and TK in management and understanding impacts of Council decisions on subsistence use” (ibid.).  The Taskforce’s workplan notes that “Finding pathways to incorporate LK, TK, and subsistence information into the Council's existing processes can provide an opportunity for the Council to be more responsive to ecosystem-based fishery management (EBFM) and climate change impacts throughout the Bering Sea region” (NPFMC 2020). Through achievement of its Goal 1 to identify sources of LK, TK and the social science thereof to support use of the best scientific information available in Council decision-making and responsiveness to National Standards 2 and 8, the Taskforce’s work “will provide a more complete picture of the human dimensions of the Bering Sea region to support EBFM, and a better understanding the effects of climate change on the Bering Sea ecosystem” (ibid.)
· Ecosystem Workshop
Providing a forum for discussion on climate change as it relates to the North Pacific was a key focus of the 2018 NPFMC Ecosystem Workshop held in Seattle.  This included discussion of the impacts of climate change, management challenges associated with resource changes, key scientific efforts providing tools for dealing with challenges presented by environmental change, and consideration of next steps (NPFMC 2018).
With regard to the potential contribution of future ecosystem workshops to the climate readiness knowledge base, see further below in section 3.0 regarding gap analysis and suggestions.
· Ecosystem Committee
The Council‘s Ecosystem Committee (EC)  was formed in 1996  to provide advice to the Council, to serve as an educational forum on ecosystem-wide issues, to interact with the Council’s Plan Teams, and to provide direction and feedback for specific ecosystem-related research projects. The EC provides advice on specific Council analyses, considers North Pacific management in the light of national ecosystem discussions, and suggests new ways for the Council to engage in ecosystem-based management (EBM) based on the approved Bering Sea Fishery Ecosystem Plan (BS FEP).
· Community Engagement Committee
The Community Engagement Committee (CEC) was authorized and formed by the Council in June 2018 to identify and recommend strategies for the Council to provide effective community engagement with rural and Alaska Native communities. The composition of the CEC included rural and tribal representatives with the necessary expertise to accomplish the CEC’s goals of assisting the Council in developing successful  engagement  and  outreach  tools  and  processes. In the Final Report from the CEC (NPFMC 2021), recommendations were put forth to the Council that resulted  from a series of  meetings  where ideas were generated and  discussed  with  input  from  the  public. Here we present the specific recommendations that were put forth by the CEC that are relevant or contribute to the current state of climate readiness in the Bering Sea [still need to do]. 
The  CEC  encourages  the  Council, throughout  its  process,  to consider  Tribes  as  sovereign governments  that  have  government-to-government  relationships with  the National  Marine Fisheries Service  and other  branches  of  the  U.S. Federal  government. The  committee  further  encouraged  the Council  to  consider  treating  Tribes  equally  to  the  States  of  Alaska,  Washington,  and Oregon  in  its proceedings. [Etc.]
· Science and Statistical Committee
[Section still in development, e.g. research priorities setting, climate-informed assessments, etc.]
· Various processes, e.g. EIS development, etc.
[Section still in development]
· Etc…
[Section still in development]

2.2.2 NMFS
Community knowledge which pertains to climate resilience and adaptation is summarized at the agency level in three categories: work at the Alaska Fisheries Science Center (AFSC), knowledge from co-management activities, and other work in the NMFS.
[Section still in development]
· AFSC activities
· Climate Fisheries Initiative
· ACLIM
· GOA-CLIM
· AFSC Social Science work pertinent to climate: AFSC is in the process of developing a 1-pager on this; summarize and cite here when available
· Knowledge from co-management activities. Discussed above in 2.1.2.
· Other NMFS
2.3 “Industry” - Fleet-Based, SeaState, AKFIN, etc.
[Section still in development]
The commercial and recreational fishing industries are subject to annual catch limitations that are determined by a well defined analytical stock assessment process that integrates fisheries dependent and fisheries independent data using the best available scientific information. With respect to readiness, resilience, and adaptation to climate change the fishing industry has to respond to: changes in annual TAC’s associated with changes in stock size, changing market conditions, changing fishing conditions, avoiding prohibited species, changes in stock distribution, and changes in stock productivity and capacity.
Climate Readiness
The large industrial commercial sectors rely primarily on high-volume, low-value, species.  The smaller fixed-gear sectors tend to focus on low-volume, high-value species. There are two major industry concerns from a readiness perspective: changes in fish distribution and changes in species composition.  Recent shifts in the Bering Sea pollock and cod stocks associated with the warm water events of 2018-2019, resulted in major changes in the fishing grounds. Also, there have been notable historical shifts in species-compositions in temperate Marine ecosystems (e.g., shift from invertebrate fisheries to cod in the Gulf of Alaska) that are of concern.  The combined effects of changes in species composition and the location of where the fisheries are prosecuted have a number of impacts on fishing cost, quality, and vessel safety. Fishing operations have now moved sufficiently far north that US Coast Guards search and rescue operations require additional logistical support outside of its normal operations. Shoreside processing capacity is becoming further from the fishing grounds, increasing transit time, reducing product quality, and increasing the risk of accidents.
Climate Resilience
The primary management objective is to prevent overfishing and the Council’s Tier harvest control system is designed to ensure that annual catch limits will prevent overfishing and allow overfished stocks to rebuild.  Specifically, annual catch limits vary from year-to-year, to reflect the underlying changes in stock productivity or changes in adult survival rate. This annual variability in catch limits trades-off with the socio-economic objectives of minimizing catch variability that leads to community and economic stability. Climate resilience from the fishing industry's perspective is measured by how quickly climate effects can be detected in the stock assessment, and how robust the harvest control rule (e.g., a fixed harvest rate) is to model mis-specification and uncertainty about climate effects.  
Climate Adaptation
[Section still in development]
3.0 Gap analysis and suggestions
[Section still in development]
Based on the review above of the extant climate-relevant knowledge base pertaining to Bering Sea fisheries, several key gaps can be identified in the NPFMC and NMFS management system knowledge base which could be addressed to enhance climate resilience and adaptation.  These are as follows (and are discussed in greater detail in subsections below):
· 3.1: Greater uptake, utilization, and support in the NPFMC/NMFS system of the diverse body of existing climate-relevant knowledge, methodologies, and tools identified in 2.1 above that is not currently incorporated into the system
· 3.2: Implementation of Community Engagement Committee recommendations which are climate-relevant
· 3.3: Marine planning and protections that are equitable and inclusive of a diverse set of communities, people, knowledges, methodologies, and values
· 3.4: Collaborations and co-production in marine climate-related knowledge, policy, and management processes
· 3.5: Exploration of novel concepts and processes in EBFM
· 3.6: Development of partnerships and collaborations
· 3.7: Climate Change Taskforce Climate Briefings
· Etc.
3.1: Greater uptake of knowledge base not (or not fully) integrated into the NPFMC/NMFS system
[Section still in development]
· LKTKS Taskforce recommendations and on-ramps (forthcoming)
· Participation at e.g. formal co-management meetings (i.e., Ice Seal Committee is about to have their annual meeting, St. Paul has two formal meetings a year, IPCoMM has formal meetings where Council staff could come and observe)
· Etc.

3.2 CEC Recommendations which have not yet been implemented
Some of the recommendations put forth in the Final Report of the NPFMC’s CEC included knowledge-based recommendations that could further enhance the community-based knowledge feeding into Council processes (NPFMC 2021). These include:
· Co-presentation  from  Tribal  representatives on  all  agenda items
· Standing  Community  Engagement or  Tribal  Advisory  Committee 
· Tribal  Consultation:  a.  The Council  form  a  working  group to  address  the  issue  of  Tribal  Consultation inputs  into their process  and  request  that  NMFS  staff  participate in  those efforts.  This  should  include recommending  a  process for ensuring  that  Tribal  Consultation  is used  to  the  best,  highest, and intended effect  and is  regularly  and  meaningfully  included in  the  Council  process. b.  The Council  request  that  NMFS engage  in Tribal  Consultation on  issues  related to  the Council  in  a regular  and  ongoing fashion. c.  Council  staff  participate  in relevant  NMFS Tribal  Consultation meetings. 
· Council  travel  to  rural  communities: a)  Continue  holding  Council  meetings  in  rural  and Alaska  Native  communities. b)  Encourage Council  members to  visit  rural  and  Alaska  Native communities. 
· Outreach Recommendation:  The  committee  recommends  that  the Council  continue  current  outreach practices  and  improve them  to  include information  delivery  and  strategies to  foster two-way engagement. 
· Co-Production  of knowledge 
· Additional  positions  at  NMFS: a)  Establish a  dedicated Tribal  Liaison position at  NMFS. b)  Recommend that  AFSC  increase  non-economic  social  science staff,  particularly  with expertise  working  with  Alaska  native  communities  and  their  knowledges. 
· Indigenous  inclusion  in  Council  advisory  bodies Recommendation:  The  committee  recommends  that  the  Council  include  indigenous  representation from  each  region  (GOA,  BS,  Arctic)  on  the AP,  and  indigenous  representation  on  every  Council body  (SSC,  AP,  etc.).
3.3 Marine planning and protections that are equitable and inclusive of a diverse set of communities, people, knowledges, methodologies, and values
[Section still in development]
3.4 Collaborations and co-production in marine climate-related knowledge, policy, and management processes
[Section still in development]
3.5 EBFM processes
EBFM can be a valuable tool in climate-ready management.  Ecosystem-based principles are already to varying degrees embedded in and associated with NPFMC and NOAA processes (NPFMC 2019).  Application of such principles often entails the utilization of various sources of knowledge.
Development of further EBFM-based concepts and tools related to climate change may assist the Council in meeting objectives of climate readiness and adaptation.  One such example presented to the CCTF is noted below.
· The Alaska Longline Fishermen’s Association, Alaska Marine Conservation Council, Central Bering Sea Fishermen’s Association, Aleut Community of St. Paul Island, Kawerak Inc., the Pew Charitable Trusts and Ocean Conservancy presented a stakeholder-developed conceptual tool to the NPFMC which “provides an example management tool or onramp to identify target fisheries for which ecosystem or climate status may warrant additional consideration in Total Allowable Catch (TAC) setting” (OC et al. 2022).  The Matrix utilizes diverse knowledge sources leading to indicators and representative community data on key categories (including predator indicator species, bycatch indicator species, subsistence impacts, community impacts, habitat impacts, and climate considerations) to enable a multi-faceted EBFM approach to TAC-setting considerations.  At its February 2022 meeting, the Council directed the Climate Change Taskforce to evaluate the Matrix for its value as an example tool that could be used.  The Climate Change Taskforce received a presentation on this Matrix and discussed it at their March 2022  meeting (on March 16, 2022).  There was support for the idea as a concept, such as in its collaboratively-developed approach to providing an EBFM tool relevant to climate change adaptation.  Concerns and challenges were also noted, including connections between elements of the matrix, data selection methodology, the range of potential outcomes, how such a tool would be applied, the need to be management-relevant without being prescriptive, finding fit with the Taskforce’s goal of suggesting process that can be handed off, and ensuring issues of ownership, certainty/uncertainty quantification, and traceability are addressed.
3.6 Partnerships, CPK, etc. (including knowledge from co-management activities)
[Section still in development]
3.7 CCTF Climate Briefings
[Section still in development]
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