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CCSRA GLORYS

Produced by UC Santa Cruz Mercator Ocean

Domain US West Coast Global

Resolution 1/10˚ (~10 km) 1/12˚ (~8 km)

Time period 1980-2010, 
2011-present 1993-present

Use of ocean reanalyses in fisheries applications is increasing rapidly

Two products are currently used most 
in west coast fisheries applications:

Other reanalyses have been used intermittently or indirectly (e.g., as forcing for regional ocean models)
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Near-real-time monitoring: Impacts of El Niño

Jacox et al. (2016)



oceanview.pfeg.noaa.gov/products/upwelling 
Jacox et al. (2018)

Coastal Upwelling Transport Index (CUTI): Upwelling strength

Biologically Effective Upwelling Transport Index (BEUTI): Nutrient supply

Near-real-time monitoring: Upwelling indices



Amaya et al. (2022)

Near-real-time monitoring: Coastal trapped wave index



Species	tracking	and	observer	data Species	Distribution	Models

Environmental	data	from	ocean	models

Ecological modeling: Species distributions



Species	tracking	and	observer	data

Environmental	data	from	ocean	models

Brodie et al. (2018)

Ecological modeling: Species distributions

Brunt-Vaisala frequency

Isothermal layer depth



Becker et al. (2019)

Hazen et al. (2018) 
Welch et al. (2019)

Ecological modeling: Species distributions

Muhling et al. (2019)



Tolimieri et al. (2018)

Ecological modeling: Groundfish recruitment

Hypothesized	environmental	drivers

Sablefish	recruitment	estimates

Time	series	from	reanalysis



Boundary conditions for regional ocean models

Ocean
Sea surface height 
Temperature (3D) 
Salinity (3D) 
u and v currents (3D) 

Atmosphere
Near-surface temperature 
Near-surface winds 
Sea level pressure 
Humidity 
Shortwave radiation 
Longwave radiation 

Many different ocean and atmospheric reanalyses 
have been used for regional downscaling

Courtesy Andrew Ross



Observed Forecast Spread Forecast Mean

Forecast initialization and verification



SST

no skill

significant skill

Forecast initialization and verification

Jacox et al. (in prep)



SST

Bottom temp

SSH

Buoyancy frequency
(stratification)

Forecast initialization and verification

Jacox et al. (in prep)



Amaya et al. (2022)
r = 0.74-0.84 (daily)           r = 0.84-0.91 (monthly)

To what extent can reanalyses be treated as observations?
GLORYS
ObservationsSea surface height anomaly (cm)



r = 0.7-0.9

r > 0.9

r > 0.9

r = 0.4-0.7

r = 0.4-0.5

r = 0.4-0.7

Bottom 
temperature 
anomaly (˚C)

Surface 
temperature 
anomaly (˚C)

Stonewall Bank (44.7˚N)

Farallon Islands (37.7˚N)

Newport Beach (33.6˚N)

Newport Line (44.7˚N)

Line 66.7 (36.8˚N)

Line 80 (34.5˚N)

GLORYS
CCSRA
Observations

Amaya et al. (submitted)

To what extent can reanalyses be treated as observations?



Fidelity to nature: which variables can we 
trust, and where 

Discontinuities/inconsistencies 
between historical products or between 
delayed time and near real time products 

Reliable delivery, especially for near real 
time applications 

Dynamical consistency is less of a concern 
at present, but there is interest in e.g., heat 
budgets during marine heatwaves

Concerns
Resolution: daily, O(10 km) or better 

Multi-decadal historical coverage 

Near-real-time availability 

Ocean variables for physical and ecological 
applications (e.g., 3D temperature, SSH, mixed 
layer depth, upper ocean stratification) 

Atmosphere and ocean variables for regional 
model boundary conditions 

Biogeochemistry

Desires

Considerations for future reanalyses: A marine ecosystems perspective


