Eddy-Driven Offshore Transport in the EBUS: Implications of Refined Altimetry
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The higher mesoscale activity matches with in situ observations Using the revised altimetry reveals more eddies, with smaller radii

EBUS.

The Eastern Boundary Upwelling Systems: highly productive regions of the Atlantic and Pacific

oceans supporting about 20% of the world fish catch. It is therefore essential to know about the 110 - 110 ; ’ California Canary
processes and fluxes that affect the productivity in these regions [Chavez and Messié, 2009]. < 100 California < 100 Canary 120 010 0
; n T 100+ 1" 100f | 17
Eddy-Driven Offshore Transport. o Sw o oW | e
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The revised AVISO altimeter dataset depicts higher mesoscale activity X X « This increase is mostly marked near = N . b _:z o alll Bl zg
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After 20 years of observations the AVISO center went through a complete reprocessing of the Diatance rom const — (km Diotance fram const - [kl = | J REIEEEN (NN o) {20
Ssalto/Duacs sea Iev_ellanomaly dataset. _We compare the former gridded products DT10 to t_he e ;50 0 s o0 2o aw a0 s o
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fved from D14 (absolute dynamic topog- 8 °7 Sharper gradients in DT14 — Eddy @ ggl N\ DT14
raphy) with those interpreted from in-situ @ ®7 . tracking identifies more small eddies 2 DT10
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nearshore regions of the EBUS T e The revised altimetry products enhance the description of mesoscale activ-
a) Pistance from coast — k| et L ity in the nearshore regions of EBUS , which appeals for a reassessment of the
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relationship between mesoscale activity and primary production in the EBUS.
AMS /o — \/ ( — DT10)?) 250N Eddy tracking and offshore transport estimates Smaller eddy radii obtained from AVISO 2014 altimetry leads to smaller
\/<( — 1)2) transport estimates, despite the fact that more eddies were identified. The
The root mean square difference between  * (R correlation length scales used in the mapping of along track altimery affects global
DT1O a.nd §hows where the reviged The py-eddy-tracker algorithm [Mason et al., eddy transport estimates.
altimetric processing has had the most Im- as{ 2014] uses altimetry to provide tracks and sizes |5 | Rough estimates of net eddy-driven offshore transport from the EBUS 300 km coastal band can
pact. Normalizing it by the STD shown of drifting eddies. To quantify the resulting export = " /-2 be obtained by considering semi-ellipsoidal eddies with vertical extents of 200-600 m.
above evidences the relative increase of P & (in terms of water volume), we simply sum the
SLA variations. o individual volumes (V) of westward-moving ed- o California  Canary Humboldt Benguela Average
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EKE — . EKE;. = 10 Estimating individual eddy volumes requires information about their vertical structure that can’t be
| obtained from satellite. However, if we assume at eddy volume has axial symmetry, an
2 EKE1o btained f tellite. H f (1) that eddy volume h | t d (2)

U’ and v/ are the geostrophic velocities de-
rived from sea level anomalies. The Eddy
Kinetic Energy (EKE) therefore represents
the kinetic energy contained in mesoscale
motions, Iin opposition to the mean kinetic
energy contained in large-scale circulation
features. Because it resolves finer scales,
provides higher EKE values.
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that the vertical shape can be estimated independently from the radial extent, we can estimate (3)
the relative increase in Q resulting from the use of

(1)
(2)

V=r / [R(2)]?dz
R(z) = r.H(z)

R(z): distance, at depth z, between the
outer limit of the eddy core and the central
axis.

J

altimetry.

(3)

. number of eddies and specific radi

estimated using

H(z): an independent function giving the 10, 10,/ number of eddies and specific radii

vertical shape of the eddy core.

estimated using DT10
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