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Motivation S2S Version 3: Models and Assimilation

NASA/GSFC’s Global Modeling and Assimilation Office Model

(GMAO) uses coupled Earth-System models and analyses, in e AGCM: Post MERRA-2 generation, cubed sphere grid at ~0.5°% 72
conjunction with satellite and in situ observations, to study and hybrid sigma/pressure levels; GOCART interactive aerosol model, cloud
predict phenomena that evolve on seasonal to decadal indirect effect (2-moment cloud microphysics); MERRA-2 generation

. R : : : cryosphere; Glacier runoff to proper location in ocean
timescales. A central motivation for GMAO is the innovative e OGCM: MOMS5. ~0.25°. 50 levels

use of NASA satellite data to impr.ove forgcast skill. | e Sea lce: CICE-4.0

GMAQO’s GEOS S2S system Version 3 will be released in late

2019, and will be used for MERRA-2 Ocean, a weakly coupled Coupled Ocean Data Assimilation System

reanalysis spanning 1982 to present. e atmosphere is “replayed” to “"FPIT" (like MERRA-2); precipitation

correction over land; “Dual Ocean” during assimilation
e NCEP-like LETKF code/system
e Forecasts: initialized from MERRA2-Ocean ODAS

GMAO Coupled Ocean/Atmosphere DAS e Ensemble perturbations from analysis differences
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analysis.

New GEOS-S2S-3 Ensemble Strategy

Motivation for Change in Ensemble Strategy: GEOS-S2S Tropical Pacific SST was found to be under-dispersive early in the forecast and over-
dispersive later (Molod et al., 2019). This prompted the change in the ensemble perturbation strategy. Extratropical skill was lower than other state-of-the-
art systems because of the small ensemble size. This prompted the change in ensemble size and the new approach to the number of ensembles.
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From: Schubert et al., 2019

Impact of Satellite Sea Surface “Dual Ocean”
Salinity Observations on Motivation for Change: During Atmospheric DA the lower atmosphere “saw” a different SST

S than is predicted in coupled model
G MAO E N S o P red I Ctl O n S » pGEOS SZS-Z MERRA-2 LEl)tent Heat GEOS SZS-Z WOA Surface Sallnlty

Assimilation satellite sea surface salinity (SSS) from Aquarius (V5) and SMAP (V4.0) improves the
near-surface density and the mixed layer depth (MLD) and modulates the Kelvin waves associated g
with ENSO. The deeper MLD (left) acts to dampen the ENSO Kelvin signal resulting in improved 30N |
forecasts for the 2015 EI Nifio (right).
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wind forcing on a relatively deeper MLD.
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