Partial decoupling of volume and salt transport in the Florida Current
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1. Motivation 4. Mean volume transport: which water masses contribute to AMOC?
What sets tluxes of salt (or freshwater) in the 22 4o+ 4- o The Florida Current carries the upper AMOC branch (17 Sv) plus most of the wind-
subtropical North Atlantic? g 37 driven gyre (Johns et al., 2002). Which water masses are most likely to leave the sub-
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Previous studies of the Florida Cur- i’;" P 7 = 36.6 __
rent (Schmitz and Richardson,1991) - / T 04| 2 SW: not likely, as surface layer water stays in the subtropics (Foukal and Lozier, 2016)
identified fresher water masses from > 36.2 ~ IWW: highly likely, because it is west of the PV front
the southern hemisphere as carrying %G%‘} > e c_% AAIW: possible, because unconstrained by PV
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the Florida Current support this? R Lumokin NOAA/AOML € S The probable sources are insufficient IWW+AAIW = 8.6 Sv), requiring some contri-
I . i 1354 bution from IWE or SW.
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2. Data >, e AAIW 4.6 Sv Sallnlty .35 Thus, water classes with North Atlantic signatures appear necessary to constitute
ok [ oy o oW o AMOC transport in the Florida Current.
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largest northward cur-
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repeat stations. - 5. Decadal salinity changes: what processes influence water properties?
1982-1986 Transects o
with CTDs (N=9-11) Rl 35 — : (left) Well-defined water masses 20 0.3
anclPegasus Velocity Temperatu re'SaI I nlty PrOfI IeS have become saltier. Subtropical
(N=65) 30! Sz sti> stné North Atlantic water masses o3 | 0.2
2000-2014 CTD/ %) — (SMW and EDW) reflect in- a2 =
LADCP transects by = 23 SMW d f; hile salti = 2
NOAA/AOML (N=51) Z © o5/ ) creased evaporation, while saltier g 5, 01 5
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where S is the area-averaged constant across 26N . T J' AAIW' o4 dots indicating common densitigs) 1 1is increased total salinity og | | \9ray areas indicate decreasing significance) 0.3
(S,=35. 338 o kg!. McDonagh et al., 2015). Confidence in- 35 355 36 365 37 375 38 anomaly transport by 3%. 79.8°W  79.6°W  79.4°W  79.2°W
tervals are from Welch’s T-test at 95% confidence. absolute salinity (g kg™')
3. Water Mass Structure 6. Conclusions
Average sections from 2000-2014 (below), show 4 water classes: surface water (SW, ¢ < 24), Antarctic Intermediate Water * Waters with subtropical North Atlantic signatures contribute substantially to
(AAIW, ¢ > 27), and Intermediate water (IW, 24 < ¢ <27) divided into east (IWE) and west IWW). A front of Ertel’s the AMOC fraction carried by the Florida Current.
p(?tential vorticity separates IWE, which contaiI}S two North A.tlantic wgte.r masses (Salinity Maximum Water, SMW, and » Decadal salinification of all subsurface waters is explained easiest by diffu-
Eighteen Degree Water, EDW), from IWW, which has an ambiguous origin. AAIW is the from the Southern Hemisphere. sive transport of salt from increased subtropical evaporation, even for fresh
stn: " V=15 10 05 water from the southern hemisphere.
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o Our results suggest that, 1n the subtropics, local mixing significantly modifies
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500 > = 00 36.6 — water flowing along overturning pathways. As a result, advective fluxes asso-
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2 > ciated with overturning are influenced by subtropical air-sea exchange, and
% 20 Eéi ‘g 362 =2 volumetric and advetive pathways are partially decoupled.
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