Climate im acts to SARS
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Climate Change Ecology
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Climate influences can lead us to get the
assessment wrong

* Range and distribution shifts may masquerade as increases or
decreases in abundance in a fixed study area (like an EEZ)

Climate and ecosystem changes may exacerbate
or greatly exceed other human-caused impacts

* Habitat compression increased humpback entanglements in crab pots

* Prey limitations resulted in large scale die-offs of gray whales, far
exceeding typical human-caused mortality



Representation of climate impacts in
current SARs

* Climate, or ‘environmental change’ is commonly discussed in the
Habitat Issues section for migratory large whales, ice-associated
cetaceans and for several stocks of pinnipeds

* Marine heat waves are implicated in changes in abundance and
production rates for Stellar sea lions and Hawai'i humpback whales.

* The (forthcoming) eastern gray whale SAR will incorporate an
integrated population model linking climate-associated changes to
changes in population abundance and vital rates, including annually
varying carrying capacity.

* Most of these populations have population-specific monitoring
programs that have persisted for many decades.



. We are responSIbIe for prowdmg assessments for hundreds of
marine mammal populations with different life histories, ecologies,
and with large variability in amount and quality of data available

: * We can look to the Climate Vulnerability Assessments to prioritize,
- but should not ignore those that are data poor

———* We need to expand our assessment toolbox




Guiding Questions...

1. How can we adjust our assessment surveys to increase the
kelihood of detecting range shifts?

2. How can we adjust our assessment analyses to detect and
incorporate climate impacts?

3. How can we apply new technologies or tools to better measure
ecosystem relationships and detect distribution changes?

4. Are there alternative assessment metrics we should explore that
will make it easier to detect climate influences (or other adverse

Impacts)



Multiscale relationships between humpback whales and

How do we adjust our
assessment surveys? e s s

Karin A. Forney®” ©® | Jeff E. Moore®

Fiscal reality - Adding ship days or
conducting more surveys isn't really an
option for most stocks.

Passive acoustic monitoring can provide the
temporal (and maybe even spatial)
coverage needed to augment survey efforts
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* Make the most of our survey opportunities

* To include prey and environmental sampling,
eDNA surveillance of food webs, etc.
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How can we adjust our assessment analyses
to detect and incorporate climate impacts?

* Density surface models have been developed for many Pacific and
Atlantic stocks, but aren’t universally used to inform stock
assessments

* Additional marine mammal detection data could improve model
precision and enable development of density models for data poor
stocks



Density surface models predict distribution
changes under anomalous conditions
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Density surface models predict distribution

changes under anomalous conditions

A well-parameterized model captured
3-fold increase in density for common
dolphins in 2014.

When species-habitat relationships
are not well understood (or are
dynamic), the model does poorly.
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distribution models can reveal important
demographic and behavior differences
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Non-Foraging Whale Groups

Examining distribution patterns
of foraging and non-foraging

sperm whales in Hawaiian waters
using visual and passive acoustic
data
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New opportunities to detect and integrate
climate-induced changes in stock
assessments

* Leveraging NOAA's Climate, Ecosystems, and
Fisheries Initiative (CEFI)

* Developing survey designs that employ UMS

* Advancing analysis approaches to incorporate
diverse datasets
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Speaes forecasts & pro;ectlons

Goal- operationalize regional ocean models
with corresponding “decision support teams” of H |

physical oceanographer, ecosystem experts, E=°svstem A f°recists& Prwectw"s
economists, and social scientists.

Tipping points & thresholds

aN %"

* Regional ocean models at 4-8km resolution including ocean physical parameters
and lower-trophic-level ecosystem parameters (biogeochemistry, phytoplankton,
and zooplankton).

* Species distribution maps and foodweb forecasts can be incorporated into modeled
density and distribution and can drive survey location and focus
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1. Multiple platform testing to inform
hardware selection for future surveys

2. Validation during 2 upcoming large-scale

multi-species surveys off the US west coast
and Hawaii




Data Integration to Improve Assessments







