Contribution of mesoscale eddies to Black Sea ventilation

Context Approach

Our objective is to characterize the role of persistent and semi-permanent meso-scale structures
in the diapycnal transport of biogeochemical tracers, in particular oxygen.
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First, we characterize the vertical anomalies recurrently associated with meso-scale eddies.
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§ o Helodine L ST S This methodology is applied on satellite altimetry, and outputs from the GHER-BHAMBI model.

For satellite-derived eddies, we evaluate the potential to use Argo profiles to characterize a
corresponding recurrent vertical anomaly.
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For model-derived eddies, we use the outputs of the biogeochemical model to identify recurrent
anomalies associate with meso-scale eddies [3].
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1. The Black Sea vertical structure induces permanent anoxia over
a large part of the water column (~2000 m).

3. Oxygen penetration depth (on a density References
54 ) o (OvA vertical scale) suggest the occurrence of

e R lmerA Vo oo diapycnal ventilation along the basin periphery. 1 Capet, Arthur et al, "Decline of the Black Sea oxygen inventory", Biogeosciences,2016

g o A At ey 104 This area is know to be populated with : " . :

8w T i 102] < 20 B o . . 2 Kubryakov, A. A., and S. V. Stanichny. "Mesoscale eddies in the Black Sea from satellite

Trends recurrent and semi-permanent eddies [2]. .
1960 1970 1980 1990 2000 2010 — 0.8 mpyr altlmetry data.", Oceanalogy’ZO‘IS
2. Recent study revealed that the limit of oxygen penetration has 3 Mason, Evan, et al. "Subregional characterization of mesoscale eddies across the
shoaled substantively during the past decades [1]. Brazil-Malvinas Confluence." Journal of Geophysical Research: Oceans, 2017
Results: Composite Eddies from model outputs Results: Composite Eddies from observations

Black Sea (1996-1997)

Anticyclonic (red) and cyclonic (blue) eddies, — Black Sea (2006-2007)

Anticyclonic (red) and cyclonic (blue) eddies, — detected on the basis of satellite atlimetry:.

detected on the basis of model outputs.

Anticyclonic eddies along the northwestern depicts

' ' ' iviti rs over the shelf :
High antlcyclf)nlc activities occurs over the she longer tracks than in the current model results.
break separating the northwestern shelf from the L . L
b Basin-wide cover might be due to noise in the
open basin. . .
P altimetry gridded products or over-smoothed model
results. o o °
' ‘ ' «— Persistent anomalies associated with
J 19.64 1 1 [40.1 antiCYCIOniC eddieS alOl"lg the . 513matches'.::ithﬂntic*,fclunes . BEEmatchesTvith{?yclunes H MatCheS between ARGO (blue) and
northwestern shelf break. 02, e 031 o Bio-Argo (rlid) :SCI(S and dztec;tedd |
11892 0.6} R A D 2T 0.6+ R . . _ . .
. e Salinity mean field shows the N s A Al LT eddies, in the eddy-centered cylindrica
s . A so-haline curvature « Genter i reference frame (2010-2016)
18.20 . . -0.2 C or ", - -, " +.‘ . ".- . ) 0t CoTer Team ® L. . . . . .
NW Shelf Break (n=382) 5150 m rl\iWShelfBreak(n=382)02,m,,,,,150m Chlorophy” anomaly evidence the -0.2¢ . ._.- s T R -0.2¢ o o There IS pOtentlaI fOr CompOSIte anaIYSIS
215 NW Shelf Break (n=382) Ghlunon 150 M 050 ‘ ' ' 04l JHE 04l . L. .- * - .: ) . .‘ . .
- ' | _ ' - meso-scale eddies structuring of -00) 13 ey 368 —ll1—1herglng sate:lte ﬁld Ar;cgofdata.f
19 ~0.8} 0.8t , : . . .
: : L IS approach will benefit from tor
[ 1 [ {oooo [ 1 11° blogeOChemlcal processes‘ s 0.5 0 0.5 1 15 R “05 0 0.5 i 15 pp .
Oxygen anomaly, visible down to 150 enhanced coastal altimetry products
1-0.025 | 4 (1715 p)
o5 | | . o SWOT).
V... .l m, suggests associated ventilation. ( )

Arthur Capet (1), Evan Mason (2), Ananda Pascual (2), and Marilaure Grégoire (1)

acapet@ulg.ac.be

% * LIEGE
(1) MAST, ULg, Liege, Belgium , (2) IMEDEA, Baleares, Spain M A & université




