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Tommasi et al. 
(2017)
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Smith et al. (2021)

Marine heatwaves
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https://www.cpc.ncep.noaa.gov/products/NMME/

Leveraging forecasts in the North American Multimodel Ensemble…
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Built on output from the North 
American Multi-model Ensemble

>70-member ensemble, using six 
global climate models

Forecasts issued monthly

Lead times up to one year

Current and past forecasts online

Forecast methods and skill 
described in Jacox et al. (2022) 

https://psl.noaa.gov/marine-heatwaves

Global Monthly Forecasts
…to create  seasonal marine  heatwave  forecasts

https://psl.noaa.gov/marine-heatwaves


M. Jacox                 |                    Leveraging the NMME for Marine Ecosystem Prediction                   |        June 21, 2023

OBSERVATIONS

GLOBAL MODEL ECOSYSTEM MODEL

Physical Forecast Ecological Forecast

Dynamical

REGIONAL MODEL

Forecast tools and methods

Statistical



M. Jacox                 |                    Leveraging the NMME for Marine Ecosystem Prediction                   |        June 21, 2023

Global climate forecasts

Regional ocean forecasts

Regional forecasts for the California Current 
System
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Global climate forecasts

Regional ocean forecasts

Regional forecasts for the California Current 
System

Forecast configuration

Forcing from global climate model (CanCM4)

ROMS California Current domain (0.1˚ resolution; ~10 km)

Forecasts initialized twice per year (January and July)

1982 to 2010

12-month forecasts

Three ensemble members
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No skill

Significant skill

Regional forecasts for the California Current 
System

Jacox et al. (in review)

Global climate forecasts

Regional ocean forecasts

SST
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Regional forecasts for the California Current 
System

Jacox et al. (in review)

Global climate forecasts

Regional ocean forecasts

SST

Bottom temp

SSH

Buoyancy frequency
(stratification)
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SST

Bottom temp

SSH

Buoyancy frequency
(stratification)

Mixed layer depth

Eastward current

Northward current

Eastward wind stress

Northward wind stress

Wind stress curl

Regional forecasts for the California Current 
System

Jacox et al. (in review)

Global climate forecasts

Regional ocean forecasts
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Global climate forecasts

Regional ocean forecasts

Connecting physical forecasts to ecological forecasts

Turtle bycatch

Whale ship strikes

Whale entanglement

Bird and marine mammal populations

Turtle and marine mammal bycatch

Fish distributions
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Turtle bycatch

Temperature observations to avoid loggerheads (TOTAL) tool 
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Welch et al. (2018)
https://coastwatch.pfeg.noaa.gov/loggerheads/

Temperature observations to avoid loggerheads (TOTAL) tool 
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Observed
Forecast

TOTAL Tool (6-month 
forecast)

Moving TOTAL from nowcast to 
forecast

Closures were enacted in the summers of 2015 and 2016.
These closures could have been predicted 6 months in advance.

Brodie et al. (in prep)
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Comparing global and regional forecasts

Brodie et al. (in prep)

Downscaled
(3 members)

Full Global
(73 members)

Reduced Global
(3 members)

TOTAL Tool (all lead 
times)
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Downscaling improves skill, BUT global forecasts  are also skillful and 
can even be better due to availability of much larger ensembles.
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Summary
Current Uses
Derived products (e.g., MHW forecasts)
Direct forcing of ecological models (SST only)
Forcing regional ocean models (historical only, 
select models)

Helpful additional information from existing runs
Output of more ocean variables (e.g., SSH, MLD)
Guidance on climatology adjustments
Output variables for regional downscaling

Helpful forecast extensions/additions
Year 2
Biogeochemistry
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