Dan(i) Jones', Shenjie Zhou'!, Maike Sonnewald2:3.4, [sabella Rosso®, Lars Boehme®b CF ShipLr ST

0OS15D-1016

(1) Introduction ) (3) Subdividing the Weddell Gyre class (top 1000 m) \ ( 4) Exploring the shelf (10-300m)

j The Weddell Gyre region is important for water mass formation and heat " l Different classification models may be suitable for different regions and depth ranges. The results of GMM It we insteac.i classify the top 10-300m, we arrive at a slightly ditferent
| transport (e.g. to the undersides of ice shelves). Here we examine the | | depend on the dataset that it 1s trained on. Here we examine the Weddell gyre class substructure by sub- strufcizlture, with a somewhat clearer separation beteen gyre, ACC, and shelf
| climatological structure of the Weddell Gyre (approximate location | classitying class 2 from the previous section. PrOTEs

shown by black oval) as revealed by a newly-curated dataset (credit EU
SO-CHIC project).
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Fig. 1. Profile locations in the new SO-CHIC merged dataset.

Fig. 7. I-metric values for the three

'»i . e a . classes derived from the 10-300m
- 2) Method: unsupervised classification depth range.
. We use unsupervised classification to identify possible “profile types" , N ,
] ] . ] : { Fig.4. The Weddell Gyre class from part (2) can be sub-divided further into the above four profile Unlikely to be Omo Very likely to
and define r CEZ101S 11 4 robust, data-driven fashion ! { types. Shown are the I-metric values for each of the four classes. mPoURdEy g L Se ROl
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| 200\: \ o N o Fig.5. The temperature and salinity properties of the profiles. Solid lines indicate
\ | { ‘.: the class means, and dashed lines indicate +/- one standard deviation. The classes
200 - 200 - \ | ; } o i w00, 200, 400, can be described as follows:
g g S o > ) ) Class 1: Central Gyre. Especially cold and fresh at the surface, relatively | ‘ e e
% g . . . uniform T/S over the subsurface. Located in the “core” of the Weddell Gyre. ~ T o 1| ol |1
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. Temperature . Salinity 1000k ——————1 1000 L 10001 1000555 Class 2: Antarctic Circumpolar Current (ACC) and Circumpolar Deep water i a V]
(CDW). Consistent with the circulation of ACC and the entry of CDW into the = 150/ o]\ \ ol | | Fig. 8. Mean (solid line) and +/- one
o o | - - - - Weddell Gyre along its eastern boundary. 8 | | \ \ || | standard deviation (dashed lines) of the
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c 2004 2004 2004 Class 3: ACC. The northernmost edge of the salt stratified class, contained largely — § b 20 250, ! 250 1 | 1 depth range classification model. The gyre
Fig. 2. Selection of conservative temperature (left) and absolute salinity (right) profiles. We use Gaussian : 00, 00, 00} 00} in the ACC. Relatively warm throughout the water column. : 300L e e L profiles (class 1) fezftu.re in.creasing
mixture modeling (GMM) to identify profile types (e.g. Maze et al. 2017, Jones et al. 2019, Rosso et al. . , temperature and salinity with depth. The
2020, Boehme and Rosso, 2021). : E oo 300 800 300 Class 4: CDW and mixture. Contains near-costal profiles and those along the N N N “ \ “ mean ACC profile (class 2) features a
| ; Salinity boundary of ACC and gyre waters. | Y subsurface temperature minimum. The mean
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: E . . ) || uniform, with relatively high salt values
o - i near the surface.
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= (class 2, see blue arrow). It is the . g ' |
W only class that 1s salt stratified in the g g S
S near-surface layers. " - , i
e s il v 3 ig.6. The classes as shown 1n ,
L “EI;;M“:;" s © Shadine is the I-metric. indicat z temperature/salinity space. In the left { Refe rences
= | | S ading 15 the f-metric, mdicating i 1 - . . s | four panels, each T/S value is shaded by :
e the probability that a profileisata | | 7 s o L B depth. A single profile contributes a | Thomas et al. (2021), https://doi.org/10.5194/0s-17-1545-2021
e lass boundary (Th tal.2021). § | . 2 - - :
class boundary (Thomas et al. 2021) ¥ g . number of points to this plot. In the i Boehme and Rosso (2021), https://doi.org/10.1029/2020GI1.089412
Z R e The clas§ label map is shown in the ; right-most panel, we plot the mean class " . ~
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