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MOVE/MRI.COM-G3: current operational system
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MOVE/MRI.COM-G3 (since Feb. 2022)

G3A (4DVAR analysis) G3F (initialization of fcst.)

Horizontal resolution 1.0° (lon)× 0.3-0.5° (lat) 0.25°

Vertical layers 60 + Bottom Boundary Layer 60

Temperature/
salinity analysis

4DVAR+IAU
Downscales G3A

with IAU ("replay")

Sea ice 
concentration 

analysis
3DVAR+IAU 3DVAR+IAU

Assimilated 
observations

In-situ T/S
MGDSST (JMA-GHRSST, L4)

CMEMS SLA (L3)
Sea Ice Conc. (L4) Sea Ice Conc. (L4)

Atmospheric forcings JRA-3Q (delayed) and Global Analysis (early)

Assimilation window
(Analysis interval)

5 days

G3A
1× 0.3-0.5 deg. 4DVAR analysis

G3F
0.25× 0.25 deg. ocean model

G3A temperature/salinity fields 
are dynamically downscaled

CPS3 coupled model for seasonal forecast

Ocean & sea ice initial conditions

GEPS atmospheric model

for extended/subseasonal forecast

SST as boundary condition

Fujii et al. (2023) DOI:10.3389/fclim.2022.1019673



Issue of G3: effective resolution(surface current on Dec 1, 2017)
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G3A (1.0°x 0.5° 4DVAR)

G3F (downscaling to 0.25°)

OSCAR (0.25° objective anl.)

31-day forecast (0.25° model)

MOVE-NPR (0.1° regional 4DVAR)

The midlatitude eddies in G3F 
are only as active as in G3A. 
Their activity is even lower than 
the model's nature (forecast).

Check posters on our regional 4DVAR!
- Monday: OSE of KaRIn/SWOT
- Wednesday: 60-year reanalysis
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5 days

G3A (1.0°x 0.5° )

G3F (0.25° )

, 

4DVAR analysis

Run G3F model as-is

Increment (for 5-Řŀȅ ƳŜŀƴ ¢κ{ύ Ґ Dо! ҍ 

Run G3F model again, adding the increment

Previous cycle

Minor modification tested:
Increment filtering in G3F downscaling
Downscaling procedure

ÅWith small-scale features represented in 
G3F background but not in G3A analysis, 
such features are dumped by the increment, 
resulting in over-smoothed downscaling.

ҦWe test applying spatial filters on G3A 
analysis and G3F background when 
calculating an increment (). 
We expect that small-scale features in G3F 
background are retained and we can avoid 
over-smoothing.

* Increment is first calculated on the G3A grid, and then interpolated 
to the G3F grid.



Minor modification tested:
Increment filtering in G3F downscaling
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SST
[K]

JOceanic activity increases and is closer to the nature.

LWith more unconstrained small-scale features, 
analysis RMSE and ACC slightly degrade almost 
everywhere (when verified with independent in-situ 
observations, not shown).

ҦUltimately, we should constrain small-scale features 
by observations to overcome this trade-off.

Zonal SSH spectra in 
Kuroshio Extension region
averaged over 25 days

G3A (low-res 4DVAR)
G3F, no filter
G3F, 1-grid-scale filter
G3F, 2-grid-scale filter

Wavelength      500km   200km

Surface
current
[m/s]

G3F, no filter
G3F with Gaussian filter 
(scale = 2x G3A grid spacing)

Jan 1, 2021


