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Study description

Research sample

Sampling strategy

Data collection

Timing and spatial scale

Global SST forecasts can be accessed at the North American Multi-Model Ensemble (http://iridl.ldeo.columbia.edu/SOURCES/.Models/.NMME/). Output from the
UCSC CCS reanalysis is available from https://oceanmodeling.ucsc.edu. The downscaled SST forecasts and forecasts of HCI and TOTAL generated in this study have
been deposited in dryad (DOI: 10.5061/dryad.z08kprrjr). Source data are provided with this paper. The real-time HCI (https://oceanview.pfeg.noaa.gov/
whale_indices/) and TOTAL (https://coastwatc h.pfeg.noaa.gov/loggerheads/index.html) management tools are publicly accessible.
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We use two case studies to explore the potential for transitioning existing management tools from nowcast application to forecasting
application using downscaled (~10 km resolution) and global (~100 km resolution) model forecasts with 1-12 months lead time.We
first conducted a retrospective forecast using global forecasts (73 ensemble members) across the full historically available period
(1981-2020) – termed the Global model. We then compared the performance of three forecast configurations: First, we used global
forecasts (73 ensemble members) across a reduced historical period (1981-2010) - termed the Global Full Ensemble. Second, we
used forecasts regionally downscaled (3 ensemble members) to the CCE for the same reduced historical period (1981-2010) - termed
the Downscaled Ensemble. Third, we used a reduced subset of the global forecasts (3 ensemble members) for the same reduced
historical period (1981-2010) - termed the Global Reduced Ensemble. All forecasts are compared to SST observations, extracted from
a CCE regional reanalysis. This reanalysis is based on the Regional Ocean Modeling System (ROMS) and covers the west coast of the
U.S. (30-48!N, 134-115.5!W) with 0.1 degree (~10 km) horizontal resolution and 42 terrain-following vertical levels.

We use existing ecological indicators designed to mitigate whale entanglements and sea turtle bycatch in the California Current
System. The ecological indicators are based on ocean temperatures, and we use global sea surface temperature forecasts from the
the North American Multi-Model Ensemble (NMME).

We use a retrospective forecast from 1981-2020 to test the accuracy of our forecasts. We use 6 global sea surface temperature
forecast models. These six models were chosen as they have multidecadal retrospective forecasts with which we can assess skill and
are currently active in the North American Multi-Model Ensemble (NMME).

Global sea surface temperature (SST) forecasts are served by the North American Multi-Model Ensemble (NMME); downscaled SST
forecasts were produced by paper authors; observed SST were from a data-assimilative regional ocean modeling system (ROMS).

Global SST forecasts: monthly means, 1981-2020, 1 degree resolution.

Downscaled SST forecasts: monthly means, 1981-2010. Forecasts not produced for years >2010. Forecasts cover the west coast of




