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The Hybrid-GODAS system (Penny et al., 2015) combines the operational 

3DVar-GODAS (Behringer and Xue, 2004) with a newly developed Local 

Ensemble Transform Kalman Filter (LETKF; Hunt et al., 2007) based data 

assimilation system for the ocean (Penny et al., 2013). 

MODEL 

Model: GFDL MOM4p1 

Resolution: 1/2ºx1/2º with refinement to 1/2ºx1/4º in the tropics (matches the 

NCEP Climate Forecast System operational resolution) 

Surface Forcing: NCEP/DOE Reanalysis 2 (Kanamitsu et al., 2002), with 

perturbations from the 20th Century Reanalysis (Compo et al., 2011) 

Surface Relaxation: To Reynolds OI Sea Surface Temperature (SST) analysis 

(10-day timescale) and Sea Surface Salinity (SSS) climatology (30-day 

timescale) 

River Runoff: Climatology 

OBSERVATIONS 

Observations: Temperature and Salinity Profiles (XBT/CTD/Argo, etc.), as used 

operationally 

DATA ASSIMILATION 

Methods: The Hybrid-Gain method (Penny, 2014) is used to form a 3DVar/

LETKF hybrid ocean data assimilation system 

Ensemble Size: 56 Members 

Model Prognostic Fields updated: Temperature, Salinity, U, V 

Observation error: estimated based on the vertical temperature gradient, as 

used operationally 

Horizontal Localization: 720km sigma-radius at the equator reducing linearly 

to 200m at the poles 

Vertical Localization: none  
 
Hybrid-Gain data assimilation has shown success in simple systems (Penny 

2014), and in operational scale atmospheric (Hamrud et al., 2014; Bonavita et 

al., 2015) and oceanic applications (Penny et al., 2015).   
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