Mesoscale and submesoscale variability in the Luzon Strait:
A data-assimilative two-way nested modeling approach
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Figure 1. Positions of six moorings at the entrance to Luzon Strait (red dots), Aviso sea level anomaly (SLA) (color shading), and Aviso sur-
face current anomaly (vectors) on {a) 10 May 2013 and (b} 5 June 2013, Velocity reference scale of 05 m s~ is labeled in Figure Ta. Two

eddies leading to Kumshio transport anomaly events 7 and 8 are labeled in Figure 1h. Blue curves northeast of Luzon represent Seaglider
tracks, Figure Tc shows the map of absolute dynamic topography (MADT) and Aviso surface current.






The combination of the Kuroshio Current, westward
propagating eddies from the Pacific ocean, the monsoon,
ong tides, and the dramatic topography of the Luzon Strai

rich physical forcing environment that is




Objective: Explore to what extent the remotely-sensed observations
can help to constrain the meso and submesoscale variability in the
Luzon Strait region.

- The SSH variability in the Luzon Strait is anisotropic with shorter
length and time scales due to the interaction of westward propagating
eddies with the Kuroshio current.

- Large eddies are sampled by satellite altimeters and gridded
Tproducts, but the shorter scales not.

altimetry and satellite SST with vari
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- Regional Ocean Modeling System
(ROMS) configured for the South China
Sea and Kuroshio vicinity
- 7 km resolution

- 1-day HYCOM boundary forcing
- Sponge and nudging (T and S) buffe
zones at the boundaries |

- Tides from TPXO (E

Erofeeva,2
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Data assimilation in the parent model

* Incremental, Strong-constrain 4-Dimensional
Variational (IS4DVAR) data assimilation

Satellite observations assimilated: Along-track Jason-2

data and gridded OSTIA SST

Model for the seasonal background covariance
tained from the anomalies of the 9 years of




How to assimilate along—track data?

ROMS assimilates total ssh, defined as the sum of MDT, the tides, and
the SSH anomaly. We want to fit the anomalies, therefore the MDT is
defined as the long term mean of the forward model, and the
observations area adjusted to include the model tide.

Our approach:

® Run 1-year ROMS (no assimilation) forced by boundary
TPXO global tidal solution (Egbert and Erofeeva, 2002) and compute ROMS

tidal harmonics at each grid point.

® de-tide along-track altimetry
® add ROMS tides to de-tided altimeter data
® thus the observations are adjusted to include model tide

® assimilate — high frequency mismatch of model and
altimeter is minimized and cost function is, presumably,

dominated by sub-inertial frequency dynamics
11



How to assimilate along—track data?

The adjoint model can erroneously accommodate too much of the SLA
model-data misfit in the barotropic mode, sending gravity waves that
match the alon-track SLA at the observation time.

Our approach:

® Repeat (duplicate) the altimeter SLA observations at ¢ = z0bs-2 lyour, il
ind ¢t = 0bs+6 hour but with appropriate time lags in the a
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Data assimilation in the parent model. Example

ROMS SST 01-May-201: OSTIA SST 01-May-201:

.




The two-way nested model: Parent model 7 km
resolution, child model 2 km resolution

Salt at 50 m, 07-May-2013
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Similar approaches presented in this conference: Pascual, Zhijin Li




The two-way nested model: Parent model 7 km
resolution, child model 2 km resolution

Salt at 50 m, 07-May-2013




The two-way nested model: Parent model 7 km
resolution, child model 2 km resolution

Salt at 50 m, 07-May-2013
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Summary and future work
® Work in progress.

® We presented a data-assimilative two-way nested model application based
on the Regional Ocean Modeling System (ROMS), designed to study

mesoscale and submesoscale variability in the Luzon Strait.

® The parent model of the nested application is constrained by satellite
(SSH and SST) using variational data assimilation.

® The information content of the assimilated observations is then
propagated to the scales not resolved by the parent model using a two-
way nested approach.

® The performance of the system needs to be validated with in-situ
observations, with specially emphasis to those resolving sub-mesoscale.
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