Scales of whales:

Using nowcasts, forecasts, and projections
to predict climate impacts on the California Current Ecosystem
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Our climate impacts whale distributions across multiple timescales

ENSO cycles !
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Whale conservation and management decision-making also
occurs across multiple timescales
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Thus, accurate predictions of whale distributions across
multiple time-scales can support climate-ready decision-
making

Three California Current case-studies:
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The northeast Pacific is an ideal testbed: Anomaly (°C)

Many recent heatwaves

Welch et al 2023.
Nat Comms



The northeast Pacific is an ideal testbed:

Four marine heatwaves Blue whale tagging data

Results are
inferences
from models

as opposed to
direct
observations
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Marine heatwave impacts on blue whales are surprisingly diverse
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Marine heatwave impacts on blue whales are surprisingly diverse
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Marine heatwave impacts on blue whales are surprisingly diverse
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Marine heatwave impacts on blue whales are surprisingly diverse
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Marine heatwave impacts on blue whales are surprisingly diverse
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Can’t assume future However, marine heatwave .
And we can predict

Marine heatwave impacts are marine heatwaves will impacts are highly . . .
surprisingly diverse have the same impact as predictable in modeling impacts in real-time as
marine heatwaves unfold
past events space
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Nowcasts:
Real-time information
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Forecasts:

Forward-looking information
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The Habitat Compression Index (HCI)
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The Habitat Compression Index (HCI)
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Seasonal forecasts of the HCI
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Accurate predictions across multiple time-scales are
needed to support climate-ready decision-making

Three California Current case-studies:
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Background

Species Distribution Model outputs

Three high-resolution (~10 km)
downscaled ocean models under
the high emissions scenario
(RCP8.5)
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1. Project blue whale distribution
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1. Project blue whale distribution
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1. Project humpback whale distribution
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1. Project humpback whale distribution
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A) HABITAT LOSS B) CLIMATE REFUGIA C) UNSUITABLE HABITAT D) BRIGHT SPOT
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Marine Spatial Planning
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D concusions >

We can build an integrated portfolio across scales to improve
our ability to assess climate variability & change.
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D concusions >

We can build an integrated portfolio across scales to improve
our ability to assess climate variability & change.
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Climate, Ecosystems, and Fisheries Initiative (CEFI): forecasts in support

of fisheries management and adaptation strategies

® Provide a national capacity for sustained provision of regional ocean and climate

information across LMR management time scales.

Ocean Predictions Decision Support Teams
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