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Seasonal variability of wind stress and wind
stress curl
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Dynamics of eastern boundary currents
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Philander & Yoon [1982]: Poleward
undercurrent (PUC) beneath downwind,
equatorward jet

McCreary & Chao [1985]: Observed strength
of PUC only matched when wind stress curl is
introduced
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Model Streamfunction [Sv]
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McCreary et al. [1987]: PUC largely driven by
curl; equatorward surface flow can exceed PUC
»  Marchesiello et al. [2003]: Good quantitative
agreement between ROMS transport and
Sverdrup from local wind stress curl
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Fennel et al. [2012]: Zonal structure of wind
stress curl sets the structure of the surface flow
Junker et al. [2015]: Flow variability directly
corresponds to seasonal variability of wind
stress curl
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Previous observations of the Mauritanian \&
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eastern boundary circulation GEOMAR 10 THE ATMOSPHERE
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» Pervious studies have been limited to single-cruise data or short-term
moored observations that did not resolve seasonal variability
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Shipboard velocity and hydrography RV Poseidon Mar - Apr 2005
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Velocity sections at 18°N
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Geostropic velocities
from satellite altimetry 2oom|’
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Watermasses:

upper Central Water
(UCW) 25.8<6,<26.8

lower Central Water
(ICW) 26.8<0,<27.1
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Upwelling season: 100m
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Seasonal mean Ve|OCIty SeCtIOI‘lS at 180N GEOMAR TO THE ATMOSPHERE
upwelling (Jan - Mar) relaxation (May - Jul)
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Upwelling season: Classical eastern boundary circulation exhibiting an
equatorial jet and poleward flow in the uCW layer below;

Relaxation season: Poleward flow thoughout the upper water column
surface + uCW layer;

ICW layer: Equatorward flow at the boundary, elevated during relaxation.
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Seasonal mean Ve|OCIty SeCtIOI‘lS at 180N GEOMAR TO THE ATMOSPHERE
upwelling (Jan - Mar) relaxation (May - Jul)
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relaxation season.

HELMHOLTZ 5558 s



Boundary current transport variability
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Average seasonal wind stress curl variability and
individual section transports (0-500m)
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» Boundary current transport is increased when wind stress curl is increased
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Wind stress curl variability and individual \&
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Linear correlation of
alongshore individual ship
section transport and
Sverdrup transport calculated
from weekly-averages of the
scatterometer winds

» Elevated correlation at a
lag of 7 days (99%
confidence)!

Correlation Coefficient r

+ Rapid ocean adjustment to 02 | | | | |
wind stress curl variability 0 7 14 21 28
must be accomplished by Lag [days]
coastally trapped waves.
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Observed transport vs. Sverdrup \&
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Streamfunctions ([Sv]) of Sverdrup transport 7-days prior to observations and
ship-based transports between 20-500 m water depth integrated westwards
from the first available satellite grid point.

» Sverdrup transport and observed transports agree very well, particularly
close to the eastern boundary.
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» First multi-year, multi-cruise description of the .
seasonal eastern boundary circulation of .
Mauritania, o
» Variability of the boundary current structure, P X
g el N

[-wN] (2)una

direction and its transport is predominately
related to variability in the wind stress curl;

» Ocean adjustment to wind stress curl variability
occurs at short temporal scales (within 7 days),
and thus must be accomplished by coastally
trapped waves; RN

» The boundary current transport is in close
agreement to Sverdrup transport. = | S
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