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Introduction This supplementary information contains additional details of the auto-

matic vortex detection scheme that we designed to isolate DSO features. We include a
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step-by-step description of the algorithm (Text S1), and we show the unfiltered locations

of the vortices detected (Figure S1).

Text S1. We designed an automatic vortex detection scheme based on the Okubo-Weiss

parameter (OW; Okubo, 1970; Weiss, 1991) to isolate DSO mesoscale features:

OW = S2
n + S2

s − ζ2. (1)

Sn, Ss, and ζ are, respectively, the normal component of the strain, the shear component

of the strain, and the relative vorticity of the horizontal velocity field:

Ss =
∂v

∂x
+
∂u

∂y
,

Sn =
∂u

∂x
− ∂v

∂y
,

ζ =
∂v

∂x
− ∂u

∂y
. (2)

Several methods have been used in previous studies to detect mesoscale features (Lian

et al., 2019). Most of them are based on sea surface fields. The following arguments

motivated our choice to use the OW parameter: (i) Strain and relative vorticity can

be computed from the velocity field in the middle of the water column (Equation 1),

where the signal of DSO cyclones is strongest (von Appen et al., 2014); (ii) DSO cyclones

are characterized by high relative vorticity, and the Okubo-Weiss scheme allows one to

discern vorticity-dominated features (OW < 0) from the background state; (iii) The

typical magnitude of the OW parameter does not vary significantly in the water column,

and we can define a depth-independent threshold to detect DSO cyclones along terrain-

following levels.

Dense overflows are known to vary in their proximity to the seafloor (Shapiro et al.,

2003). Therefore, the detection algorithm operates on three terrain-following levels (σ-
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levels). We extracted the σ-levels using a nearest-neighbor vertical interpolation. Defining

H as the seafloor depth, the uppermost level is located at a depth of H/2 (where measure-

ments show the strongest signal of DSO cyclones; von Appen et al., 2014), the deepest

level is located at 3H/4 (in proximity to the DSO interface), and the mid-level is halfway

between the top and bottom levels. Unless otherwise specified, the results shown and

discussed hereafter refer to the mid-level (5H/8).

Our detection algorithm includes several filters to overcome the sensitivity to noise of

OW (Souza et al., 2011). In line with most of the Okubo-Weiss schemes designed to detect

ocean eddies (e.g., Isern-Fontanet et al., 2006), the first step of the algorithm locates

vorticity dominated regions with OW < −0.2σOW , where σOW is the spatial standard

deviation of OW calculated at each snapshot and σ-level. For each of the terrain-following

levels, closed contours bounding these regions have been deemed as vortices and fit to

ellipses. A size filter excludes features with semi-minor axis smaller than 7.8 km, which

is the mean radius of DSO cyclones measured by von Appen et al. (2014) at the Spill

Jet section. Furthermore, ellipses with area larger than 4π2L2
D, which tend not to be

mesoscale features, are excluded (Klocker & Abernathey, 2014; Mart́ınez-Moreno et al.,

2019), where LD = 7.7 km is the nearest first-baroclinic Rossby radius of deformation

computed by Chelton, deSzoeke, Schlax, El Naggar, and Siwertz (1998) (note that the

observational radius is consistent with the theoretical radius). More permissive size filters

mainly affect the number of vortices detected near the Spill Jet section, where the vortices

are smaller, but do not impact the results discussed in this study. Furthermore, because of

the model horizontal resolution, the mean properties of vortices with axes lower than the
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threshold chosen might be significantly impacted by noise. Finally, in order to exclude

potential DSO cyclones without vertical coherence, the algorithm only retains features

with a signal in the entire lower half of the water column (overlapping ellipses in all

σ-levels).

Figure S1 shows the location of the centers of the mesoscale vortices detected. The ma-

jority of the cyclones (f−1ζ > 0; overlined quantities correspond to spatial averages in the

regions occupied by the vortices and f is the vertical component of the Coriolis parameter)

are located in proximity to the DSO path and move southward along the continental slope

(Figure S1a). By contrast, most of the anticyclones (f−1ζ < 0) are located over Dohrn

Bank and on the western side of the Denmark Strait trough (Figure S1b). These anticy-

clones move southwestward following the edge of the East Greenland shelf. We applied a

set of additional filters to exclude features unrelated to the DSO. Only mesoscale features

covering regions with H̄ greater than 450 m are retained. This threshold excludes the

vortices on the East Greenland shelf that do not interact with the DSO. Furthermore, we

applied a distance threshold to exclude the cyclones far from the DSO path. Downstream

of station #04, where the DSO moves along the continental slope, we excluded vortices

with centers located farther than 20 km from the DSO path. Specifically, this filter ex-

cludes the cyclones in the Kangerdlugssuaq Trough and the anticyclones on the edge of

the East Greenland shelf. Upstream of station #05, where the isobaths are far apart, we

applied the same spatial filter exclusively to the vortices detected on the southeast side

of the DSO path. This filter retains the anticyclones that cross Denmark Strait on the
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western side of the trough, which are related to a fraction of DSO cyclones observed at

the Spill Jet section (von Appen et al., 2017).
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Figure S1. Unfiltered locations of the centers of the detected cyclones (a) and anticyclones

(b). The color code indicates the mean nondimensional relative vorticity (f−1ζ) of the vortices.

ζ has been extracted along the σ-level at a depth of 5H/8. Black contours show the seafloor

depth in meters.
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