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Overview:

Positions of all UGOS Argo Float profiles: 2019-present Positions of 34 Active Argo Floats

NASEM GRP UGOS observations are critical to understanding and forecasting the evolution of the Loop Current and Loop Current

Eddies. Since the initial release of 20 UGOS-funded temperature-salinity (T-S) profiling (Argo-equivalent) floats in 2019, we have 20°NF 020"
maintained a fleet of these floats in the eastern Gulf of Mexico by periodically re-seeding floats to replace those that escape from the 7 v e | ° 2021
eastern Gulf, ground on shallow bathymetry, or reach end of life. NPl T end s g R Y\ oo 2Nl

A total of 53 UGOS-funded floats have been deployed 1n the eastern Gulf (east of 90W) since June 2019. As of September 2024,
8,790 vertical profiles of salinity and temperature from 0-2000dbar have been collected (Figures 1, 2). Profile density 1s highest 1n the
deep eastern Gulf, but some floats have escaped into the western Gulf. Others have exited through Florida Straits or grounded
themselves on the continental slope (where they still continue to profile). Figure 3 shows the number of profiles per month since 2019.
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The UGOS-funded floats are the overwhelmingly dominant source of deep (>1000 m) T-S profiles in the Gulf of Mexico (International 2N RLY SN 4 : | | 2N |y . l T N N
Argo does not sample marginal seas). The profile data are publicly accessible 1in near-real-time from global Argo data assembly S9BTW 93'W 90w 87°W 84TW B1PW TEW o 9W 93w W 8TW BaW B1IW TE'W
centers, and delayed-mode, quality-controlled (DMQC) data are made available about 6-12 months after collection. The float data are Figure 1: map of 1/5 profile positions collected by UGOS-funded Argo Figure 2: Mmap of Argo Float Positions as of September 10, 2024, with
. .y . . . . . . . floats from June 2019 — September 2024, color coded by year. The gray lines Absolute Dynamic Topography. The gray lines are bathymetry contours
being utilized in numerous UGOS and other research and operational applications, e.g., to refine vertical projection of remotely sensed are bathymetry contours [500m, 1000m, 2000m, 3000m]. [500m, 1000m, 2000m, 3000m].
surface observations, to improve estimates of upper-ocean heat content for hurricane forecasting, to develop methods for assimilating
deep velocity observations, and to correct salinity biases in some operational ocean models. Deployment Cruises
R v v v v
The floats drift at 1500 m for five days between profiles, resulting in more than 8000 deep velocity measurements so far. Preliminary 220 ' ) o ' '
maps of mean velocity and eddy kinetic energy (EKE) derived from the profiling float velocity observations show similar patterns to 200 || NUmber of T-S Profiles Callected Each Month Ny ol -
equivalent maps constructed with 2011-2015 RAFOS float data (Figure 4, 5). For example, narrow deep boundary currents over the 180 L urficans Sampling: .- .
Sigsbee Escarpment and West Florida slope, and a tripole structure in the deep eastern Gulf, are evident for both time periods. The 8 1 s i o ety ' )
pattern of EKE 1s similar in both, but the magnitude 1s two times higher 1n the earlier time period because RAFOS float trajectories are E L Q o
much higher resolution (8-hour positions versus 5-day for profiling floats). s 400 S o
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Flgu re 3: Time series of number of profiles collected by UGOS-funded Argo floats in the Gulf of Mexico from July 2019-August
2024. The red dots represent total profiles collected throughout the Gulf, the green dots represent number of profiles collected within
the eastern Gulf only (between 93W and 81W), and the blue dots represent number of profiles collected within the eastern Gulf in
water deeper than 2000 m.

The profiling floats are used in the following UGOS 2024 presentations:
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> Empirical methods to vertically project surface information to produce 3D thermohaline fields
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Flgu re 4: (upper) Preliminary results for mean June 2019 — present velocity derived from Flgu re 5: (upper) Preliminary EKE results from the mean June 2019 — present velocity derived > Observations and Forecasts of Hurricane Interactions with the LOOp Current: Hurricane Idalia
5-day, 1590-dbar drift depth UGOS proﬁ!mg float displacements. Velocity was binned f)n a frc?m 5-day,1500-dbar drift depth profiling float displacements. Velocity was blonned on a regular by NASEM GRP UGOS WG—C, NOAA/NCZVJ/ Hurricane Glider Team, JOOS Hurricane Model/Data
regular grid of 0.5 x 0.5 degree overlapping boxes, centered on a 0.25 x 0.25 degree grid. Black grid of 0.5 x 0.5 degree overlapping boxes, centered on a 0.25 x 0.25 degree grid. Black contours .
contours show the 1000-, 2000-, 3000-, 3500-m isobaths. (lower) The same, but for 8-hourly, shows the 1000-, 2000-, 3000-, 3500-m isobaths. (lower) The same, but for 8-hourly, 1500-dbar COWlpCZI’lSOI/l Team
1500-dbar RAFOS floats (adapted from Perez-Brunius et al., 2018). Planetary potential vorticity RAFOS floats (adapted from Perez-Brunius et al., 2018). Planetary vorticity (f/H) contours as in . . . . .
(f/H) contours in gray ([1.52:0.2:3.5] x 10A8 m-1 s-1), where f is the local Coriolis parameter Figure 4. > Ocean and Coupled Observing System Experiments for Tropical Cyclone Applications (Uses RTOFS)

and H is the bottom depth. Closed f/H contour 1.61 x 10-8 m-1 s-1 shown with a thick gray line.
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