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US Navy ESPC Global Coupled System

•Navy ESPC-E (Ensemble) v1 became operational at Fleet Numerical Meteorology and Oceanography Center (FNMOC)  in 
August 2020

•Used by Joint Typhoon Warning Center for tropical cyclone genesis prediction

•Used by National Ice Center for polar exercise and resupply mission planning

•Navy ESPC-D (Deterministic) v2 became operational in August 2024

•Navy ESPC-E v2 validation test report is completed, operational transition underway



Navy ESPC v2 Upgrades (FY24-FY25)
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Navy ESPC Evolution

Very high-resolution ocean and sea ice reflects US Navy interests.
v2 includes higher NAVGEM resolution and model top, internal tides, land-fast Arctic sea-ice, radiative impact of climatological aerosols, and 

1-way coupling to waves.

1 Horizontal resolution at the equator, 2 Horizontal resolution at the North Pole, 3One-way coupling to waves.



     Uniqueness of US Navy ESPC:
 High Resolution Ocean and Sea Ice



Why High Resolution? - Internal Tides



Example of Ice Fractures in CICE Component
1.75 km Resolution at the Pole (ESPC-D)

Example of Ice Fractures in CICE Component

1.75 km Resolution at the Pole (ESPC-D)



Navy ESPC-D v2  vs. Stand-alone Systems



Navy ESPC-E v1 vs. v2 - Atmospheric CRPS



Navy ESPC-E v1 vs. v2  Madden-Julian Oscillation



Navy ESPC-E v1 vs. v2 – Preliminary Results



Navy ESPC-E v1 vs. v2 Arctic Sea Ice Drift



Navy ESPC-E v1 vs. v2: Integrated Ice Edge Error



Large-Scale Tropical Environment Products



Navy ESPC Outreach and Products

Product dissemination to Fleet users:
•MJO and tropical anomaly graphics used by JTWC for 2-3 week TC genesis forecasts
•Naval Information Warfighting Development Center using MJO graphics to train students for warfare tactics
•Naval Air Warfare Center Aircraft Division pulling ESPC ensemble data for ASW planning
•US National Ice Center (USNIC) uses ESPC forecasts to assist biennial Ice Exercise (ICEX) and other 
missions.
•FNMOC Stennis produces several products related to acoustics



Summary  and Future Plans
Navy ESPC-E v1 - Operational at FNMOC in August 2020; weekly 16-member 45-day ensembles

•Used by Joint Typhoon Warning Center for tropical cyclone genesis forecasts

•Used by National Ice Center for resupply mission and field experiment planning

Navy ESPC v2 - Upgrades include ocean waves; middle atmosphere; internal tides; land-fast ice

•ESPC-D v2 operational in August 2024 - comparable or better than stand-alone systems for most (not all) metrics

•ESPC-E v2 validation nearly complete, transition to operations underway -  comparable or better than v1 for most 
metrics (worse for some sea ice metrics)

Navy ESPC v2.1 (2026)

• Improved ensemble design, minor component upgrades

•

Navy ESPC v3 (2028)

•NEPTUNE1 will allow km-scale atmosphere-ocean coupled forecasts


