NATIONAL o T
/\C/\DEMI ES Med__i*cine : ’ . —

GULF RESEARCH PROGRAM

OSEs in the Gulf of
Mexico: Impact of
adaptive observations

Eric Chassignet
Center for Ocean-Atmospheric Predictions Studies
Florida State University

APRIL 29. 2026



Statistics from AVISO 25 km gridded maps from (1993-2022)
Sea level anomaly composites during detachment events
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Statistics from AVISO 25 km gridded maps from (1993-2022)
Sea level anomaly composites during detachment events

Reattachments involve:
« Cyclonic eddies only to the
east of the Loop Current

Separations involve:
« Cyclonic eddies both to the
east and west of the Loop
Current
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Question

Can a better positioning of the cyclonic eddies around the Loop
Current improve eddy separation predictions?

NATIONAL Sierees

Engineering

ACA D E M | ES Medicine
GULF RESEARCH PROGRAM



v-velocity, Date: 2020-01-22:00
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eddies downstream of Cozumel in the 1 km HYCOM configuration

Courtesy N. Ntaganou



AVISO

interpolated Nadir
altimeters

o
23°N e SN

-

b) AVISO + SWOT;

22°N

21°N o

87°W 86°W 87°W 86°W

Geostrophic velocities

-0.2

-0.4

Absolute dynamic topography (m)

SWOT



Small cyclonic eddies (~10km) at the western side of the Yucatan Channel
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GRand Adaptive Sampling Experiment (GRASE) adaptive sampling targets

Goal: Assess the value of adaptively sampled observations for improving forecasts of
the Gulf of Mexico Loop Current System

Cyclonic eddies associated with LC meanders and the Tortugas Eddy

Yucatan Current structure and eddies
The so-called barrier eddy, a cyclonic feature that forms between a retracted LC and

recently shed LCE

o =

Value of adaptively sampled observations (gliders and floats) and SWOT to be assessed
through ocean model Observing System Experiments (OSE) — data withholding
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Observing system experiments (OSEs)

Steps:

* Perform hindcast with usual observations (SLA, SST, ARGO etc...) from
April 1st 2025 to the end of September 2025.

* Perform hindcast with usual observations + GRASE gliders (8) and
profiling floats (6) from April 1st, 2025 to the end of September 2025.

* Perform 3-month forecasts every week between April 15th, 2025 and end of
September 2025, with initial conditions from hindcast with GRASE
observations

* Perform 3-month forecasts every week between April 15th, 2025 and end of
September 2025, with initial conditions from hindcast without GRASE
observations
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Hindcasts: GRASE NoGRASE GRASE-NoGRASE
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indcasts:

ssimilation of gliders in
YCOM

Difference between HYCOM
and gliders profiles closer
after assimilation
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Forecasts Metrics: RMSD vs SWOT 1 day and AVISO
1 kmvs. 4 km

Mean and std dev. RMSD from SWOT 1d - all forecasts 1km and 4km 2025 SSH (cm)
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Metrics: Modified Hausdorff Distance (MHD)

Modified Hausdorff Distance (MHD):

» Measures shape similarity: Quantifies similarity between 25.5°N
contours by computing distances between corresponding

points.

* Uses mean nearest-neighbor distances: For each point
in one contour, finds the distance to the nearest point in

the other contour, then takes the mean.

 Symmetric metric. Computes distances

Loop Current & Mean LCE Contours - 06/03/2025
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Forecasts Metrics: MHD 1 km
and 4 km (92W-81,21N-29N)
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Forecasts Metrics: LCE detachment distribution vs. AVISO (92W-81W;21N-29N)

* Northernmost LC extension
latitudes are obtained

A drop of at least 2° indicates
an LCE detachment

Distribution of the timing of the
first LCE detachment in HYCOM :

» Positive values indicate that
AVISO LC detaches first

* Negative values indicate that
HYCOM LC detaches first

* Value 0: both HYCOM and
AVISO LC detach at the same
time
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Summary

* Assimilation of GRASE measurements has a positive impact
on eddy separation, slightly better in the 1km configuration.

* In progress, quantification of the impact of assimilating the
SWOT SLAs on hindcasts and forecasts

RMSD from SWOT1d new interp (3days obs) Hindcasts 202504-202509 SSH (cm)
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MHD from AVISO

MHD Loop Current position vs AVISO 202504-202509 (km)
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