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CCVA Report For 2024-07 (Cetaceans)

Executive Summary

The Climate Change Vulnerability Assessment (CCVA) for CMM 2024-07 (Cetaceans) reveals a
HIGH overall climate risk rating, driven by high hazard, exposure, and sensitivity ratings
combined with medium adaptive capacity.

This finding aligns with global scientific literature showing that 72% of marine mammal stocks
are highly vulnerable to climate change. The assessment indicates that cetaceans face
significant climate-related threats including ocean warming, acidification, and altered prey
distribution that may compromise the effectiveness of current protection measures.

Priority actions within WCPFC'’s scope could include: enhanced monitoring of cetacean
populations, review of fishing pressure as an adaptable stressor to reduce cumulative impacts,
strengthened spatial management informed by better interaction data, and incorporation of
expert input to refine future assessments

Introduction

Conservation and Management Measure (CMM) 2024-07 relates to the protection of cetaceans
from purse seine and longline fishing operations across the entire Western and Central Pacific
Fisheries Commission (WCPFC) Convention Area. The principal aim of this measure is to
minimize impacts on the sustainability of cetaceans from fishing activities. Key provisions of
CMM 2024-07 include the prohibition of intentionally setting a net on cetaceans and
requirements for safe release procedures in cases of accidental encirclement.

Climate change poses multifaceted threats to cetacean populations through direct impacts
such as ocean warming, acidification, and sea-level rise, as well as indirect effects including
altered prey distribution, changed migration patterns, and increased disease susceptibility.
These climate-driven changes may affect the assumptions underlying current management
measures and potentially compromise their effectiveness in protecting cetacean sustainability.

This assessment aims to evaluate the climate change vulnerability of CMM 2024-07 using the
WCPFC Climate Change Vulnerability Assessment (CCVA) Framework, providing evidence-
based insights to support adaptive management and enhance the climate resilience of
cetacean protection measures in the Western and Central Pacific Ocean.

Method

The climate change vulnerability assessment for CMM 2024-07 was conducted using the
WCPFC Climate Change Vulnerability Assessment (CCVA) Framework, an Excel based
assessment tool. The assessment followed the approach and methodology outlined in the
CCVA Framework guidance and information document.
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Each of the four climate risk components (Hazard, Exposure, Sensitivity, and Adaptive
Capacity) was evaluated using specific indicators grouped by theme. Indicators were scored
using a five-point scale (High, Medium, Low, Unknown, N/A) based on available evidence.

For each indicator, supporting rationale was documented to justify scoring decisions and to
identify information gaps. Where data were insufficient or uncertain, indicators were scored as
"Unknown" to highlight areas requiring further research or assessment.

The assessment employed the standard five-year time horizon provided in the framework to
evaluate potential climate change impacts and management responses within a policy-
relevant timeframe.

Data Sources and Approach

Given that WCPFC does not typically hold comprehensive biological and ecological data on
cetacean populations, the majority of data for this assessment was obtained through desktop
review of peer-reviewed scientific articles. Data sources included:

o Published literature on cetacean biology, ecology, and climate change impacts

e Global and regional climate vulnerability assessments for marine mammals

e Scientific reports on cetacean-fishery interactions and bycatch patterns

e Climate change projections and oceanographic data relevant to the WCPFC Convention
Area

e WCPFC technical reports and meeting documents related to cetacean interactions

Scope and Limitations

The assessment scope encompasses the entire WCPFC Convention Area and all cetacean
species potentially affected by purse seine and longline fishing operations covered under CMM
2024-07. The five-year assessment timeframe focuses on near-term climate change impacts
and management responses, recognizing that longer-term climate projections carry greater
uncertainty and are generally not available.

Key limitations include reliance on published literature rather than region-specific data, limited
spatial resolution of available information on cetacean-fishery interactions, and uncertainty
regarding member-specific institutional capacity and governance arrangements that could
influence adaptive capacity ratings.

Results
Climate Risk Assessment

The CCVAvyielded a HIGH overall climate risk rating for CMM 2024-07 (Cetaceans), determined
by the combination of:

e Hazard: High(42% High indicators, 33% Medium, 25% Low)
e Exposure: High(83% High indicators, 17% Medium, 0% Low; 2 Unknown)
e Sensitivity: High(30% High indicators, 43% Medium, 26% Low; 1 Unknown)
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o Adaptive Capacity: Medium (50% High indicators, 83% Medium, 42% Low, 9 Unknown)
o Vulnerability: High(combination of Medium sensitivity and High adaptive capacity)

Component Analysis

Hazard (High Rating) — The high hazard rating reflects significant climate-related threats that
are highly applicable to cetacean populations in the WCPFC Convention Area. Key hazards
scoring as "High" include temperature extremes, increased sea surface temperature, ocean
acidification, deoxygenation, and current changes. These represent major environmental
stressors that directly affect cetacean habitat quality, prey distribution, and physiological stress
levels. Ocean warming forces cetaceans to make longer, deeper, and more frequent dives to
find food, resulting in increased energetic costs that can reduce reproductive success.
Additionally, hazards related to extreme weather events such as storms and cyclones scored
highly, as these can disrupt migration patterns and increase mortality risk for air-breathing
marine mammals.

Exposure (High Rating) — The high exposure rating indicates that cetacean populations across
the WCPFC Convention Area frequently encounter identified climate hazards. This reflects the
wide-ranging nature of many cetacean species that traverse areas experiencing significant
oceanographic changes, including warming waters, altered current patterns, and changing prey
distributions. Cetaceans' reliance on specific oceanographic features for feeding and breeding
makes them particularly exposed to climate-driven environmental changes. The assessment
found substantial exposure across multiple themes, including biological and ecological
systems (habitat and food web changes), operations and infrastructure (affecting research and
monitoring capabilities), and management systems (spatial boundaries and scientific
assumptions underlying current protection measures).

Sensitivity (High Rating) — The high sensitivity rating reflects cetaceans' significant
susceptibility to climate-related changes. While some cetacean species demonstrate
adaptability, many exhibit characteristics that increase their sensitivity to environmental
changes, including long generation times, specific habitat requirements, and specialized
feeding behaviors. Key sensitivity factors include dependence on environmental cues for
reproduction and migration timing, specific thermal ranges and prey dependencies, and
relatively low productivity with extended maternal care periods. The assessment identified
particular sensitivity in reproduction (with climate change affecting breeding timing and
success), prey availability (as climate change alters marine food webs), and habitat suitability
(with changing oceanographic conditions affecting critical feeding and breeding areas).

Adaptive Capacity (Medium Rating) - The medium adaptive capacity rating reflects a mixed
picture of biological and management-related factors affecting cetaceans' ability to respond to
climate change. While some cetacean species show high mobility and broad distributions that
provide natural adaptive capacity, others have more limited ranges or specialized habitat
requirements. The rating acknowledges that WCPFC has institutional frameworks for monitoring
and management, but also recognizes significant limitations in cetacean-specific data
collection, research capacity, and targeted management measures. Factors contributing to
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medium rather than high adaptive capacity include limited observer coverage for cetacean
interactions, insufficient spatial data on cetacean-fishery overlap patterns, and uncertainty
about member-specific institutional capacity for cetacean conservation measures. The
assessment highlighted that many adaptive capacity indicators required information about
individual member countries' capabilities and resources that was not readily accessible to
external assessors.

Discussion
Interpretation of Climate Risk Assessment Results

The Climate Change Vulnerability Assessment (CCVA) for CMM 2024-07 (Cetaceans) yielded a
HIGH overall climate risk rating, driven by high ratings for hazard, exposure, and sensitivity,
combined with medium adaptive capacity. This finding is strongly supported by the growing
body of scientific literature documenting the vulnerability of whales and dolphins to climate
change impacts across global marine ecosystems.

Concordance with Scientific Literature

The high climate risk assessment for cetaceans aligns closely with recent global vulnerability
assessments. For example, a comprehensive study of U.S.-managed marine mammals found
that 72% of cetacean and pinniped stocks are highly or very highly vulnerable to climate
change, with 44% receiving "very high" vulnerability scores (Lettrich et al., 2023). Similarly, trait-
based vulnerability assessments have identified fin whales, sperm whales, bottlenose
dolphins, and Bryde's whales as among the most vulnerable species to climate change, many
of which occur within the WCPFC Convention Area. Scientific literature formed the basis of
most assessment scores, and reference are noted in the assessment framework sheet.

The high hazard rating identified in this assessment reflects well-documented climate stressors
affecting cetaceans globally. Rising sea surface temperatures and reducing sea ice extent have
been observed to cause poleward shifts in cetacean distributions, alterations in migration
timing, and increased extinction risk for some species. Ocean warming is causing
unprecedented changes that affect cetacean foraging behaviour, with some species requiring
longer, deeper, and more frequent dives to find food, resulting in increased stress that can
reduce reproductive success.

The high exposure rating is consistent with evidence that cetacean species with limited habitat
usage face greater challenges in coping with temperature changes, particularly as they
approach their thermal threshold (at higher temperatures), while even adaptable species face
ecosystem-wide repercussions from habitat shifts

The high sensitivity rating reflects the cascading effects of climate change through marine food
webs. Climate change affects cetacean distribution patterns, migration timing and ranges, and
reproductive ability, with some populations potentially unable to adapt quickly enough to
survive. Changes in group behaviour have been documented in response to climate variability,
with smaller groups observed during periods of lower prey availability.
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Assessment Limitations and Data Gaps

While the overall high climate risk rating is supported by available evidence, several important
limitations in the assessment should be acknowledged that may have influenced the precision
of component ratings.

Hazard Applicability and Extent

There is uncertainty about the specific applicability and spatial extent of various climate
hazards to cetacean populations within the WCPFC Convention Area. The assessment
framework required evaluating the relevance of hazards such as ocean acidification,
deoxygenation, and changing current patterns to cetaceans, but available data was not specific
to the WCPO. This uncertainty may have led to conservative scoring approaches that could
either underestimate or overestimate actual hazard levels for specific cetacean populations or
species within different areas of the Convention Area.

The temporal dimension of hazard exposure also presented challenges, as the five-year
assessment timeframe may not capture the full scope of long-term climate trends that are
most relevant to long-lived cetacean species. Climate change impacts on cetaceans are
expected to be diverse and mediated in various ways, with some direct impacts occurring
through distributional shifts, while indirect impacts include increased disease susceptibility
and altered prey availability.

Member-Specific Adaptive Capacity Information

The moderate rating for adaptive capacity (Medium) may not fully reflect the actual institutional
and management capacity available within the WCPFC. Many adaptive capacity indicators
were specific to individual Member countries' capabilities, resources, and governance
structures—information that was not accessible to the external assessor but would be readily
available to WCPFC Members themselves. For example, indicators relating to:

o Diversification of economic interests in response to required changes to reduce risk to
the focus species

e Diversification of livelihood reliance away from the focus species if required

¢ Relative ability for WCPFC members to ensure food security should the focus species
require changes to current food supply associated with the fisheries

Members conducting their own assessments would likely have access to detailed information
about their institutional capacity, potentially resulting in more nuanced and possibly higher
adaptive capacity ratings. This suggests that the current Medium rating may represent a
conservative baseline that could be improved through Member-led assessments incorporating
country-specific institutional knowledge.

Spatial Data Gaps in Interaction Patterns

There was no spatial data available to the assessor about cetacean-fishery interactions across
the Convention Area, which limited the assessment. Furthermore, given longline observer
coverage is inadequate, available data may not capture the full extent of interactions.
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This creates uncertainty about:

o Seasonal and spatial patterns of cetacean-fishery overlap

e Areas of highest interaction risk requiring priority attention

o Effectiveness of current spatial management measures

e Opportunities for adaptive spatial management approaches

The absence of comprehensive spatial interaction data directly impacts adaptive capacity
scoring, particularly for indicators related to spatial management flexibility, targeted mitigation
measures, and area-based conservation strategies. While WCPFC maintains bycatch
databases for key species groups, the spatial resolution and taxonomic detail may not be
sufficient to support fine-scale adaptive management for cetaceans.

Strengthening Future Assessments

The current assessment could be significantly strengthened through the incorporation of expert
input from cetacean specialists, marine mammal biologists, and regional ecosystem experts.

WCPFC's Role in a Broader Conservation Context

Itis important to recognize that WCPFC is not the primary organization responsible for global
cetacean conservation, but rather one component of a broader international governance
framework. Organizations such as the International Whaling Commission (IWC) and the
Secretariat of the Pacific Regional Environment Programme (SPREP) have explicit mandates for
cetacean conservation and protection. However, WCPFC has a critical responsibility for
managing the impact of tuna fisheries on cetacean sustainability, which becomes increasingly
important under climate change scenarios.

While cetacean conservation requires coordinated action across multiple international bodies,
WCPFC's unique position as manager of the world's largest tuna fishery gives it significant
influence over a major anthropogenic stressor affecting cetacean populations in the Pacific.

Management Implications - Fishing Pressure as an Adaptable Stressor

Although the CCVA framework focuses specifically on climate-related stressors, it is crucial to
acknowledge that fishing pressure represents a significant non-climate stressor that interacts
with climate vulnerability. Unlike climate change impacts, which are largely external to fisheries
management control, fishing pressure is a stressor that can be directly adjusted through
management intervention. This creates important opportunities for adaptive management
responses.

Given the HIGH climate vulnerability identified for cetaceans and their reduced adaptive
capacity to respond to climate stressors, there may be compelling reasons to examine more
comprehensively the cumulative impact that fishing pressure is having on these species. When
species have limited capacity to adapt to climate change, reducing other anthropogenic
stressors becomes a critical conservation strategy. The economic and cultural importance of
cetaceans to Pacific Island communities, combined with their ecological significance as apex
predators and ecosystem engineers, further supports the case for examining potential
adjustments to fishing management.
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Specific areas to improve cross-stressor management might include:

Enhanced spatial and temporal fishing restrictions in critical cetacean habitats
Strengthened bycatch mitigation measures, particularly for highly vulnerable species
Adaptive management triggers based on cetacean population status and climate

indicators
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