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Coastal Upwelling

Ekman (1874 — 1954)

Upwelling-Favorable
Winds



https://oceanexplorer.noaa.gov/facts/upwelling.html
https://oceanservice.noaa.gov/education/tutorial_currents/media/supp_cur04e.html
https://en.wikipedia.org/wiki/Vagn_Walfrid_Ekman
https://doi.org/10.5670/oceanog.2008.04
https://doi.org/10.5670/oceanog.2008.04
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UAveiro/CESAM ROMS - CROCO

Domain HW1 ~ 1.3 a 1.5Km
Domain HW2 ~460a 475 m

9-09-11, lat = 40.4
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Upwelling separation!
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Upwelling-Favorable
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e The key to optimal phytoplankton growth is a series of
upwelling-relaxation cycles;

e The size of the bloom is more or less proportional to
the intensity of upwelling and the length of the
relaxation phase.

Longitude


https://doi.org/10.5670/oceanog.2008.04

Journal of Marine Research, 66, 589-616, 2008

Cross-shelf structure of coastal upwelling: A two —
dimensional extension of Ekman’s theory and a mechanism
for inner shelf upwelling shut down

40.7

by Philippe Estrade', Patrick Marchesiello?, Alain Colin De Verdiére®,
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and Claude Roy* &
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Figure 5. Conceptual scheme of the mechanism of upwelling separation from the coast.
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Interaction between the Ekman layers at
shallow depths;

The upwelling cell is found in a transition
zone between two regimes.


https://drive.google.com/file/d/17xPqujpp7b0NXupv5RmVWB5DPIEAlNWq/view?usp=sharing

Journal of Marine Research, 66, 589-616, 2008

Cross-shelf structure of coastal upwelling: A two —
dimensional extension of Ekman’s theory and a mechanism
for inner shelf upwelling shut down

by Philippe Estrade', Patrick Marchesiello?, Alain Colin De Verdiére®,
and Claude Roy*
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https://drive.google.com/file/d/17xPqujpp7b0NXupv5RmVWB5DPIEAlNWq/view?usp=sharing

OK, UPWELLING...

... but watch out for the “Depth of wind current” (Ekman depth)
and friction

OK, Enhanced productivity...

... out watch out for the vertical mixing
and coastal (innershelf) dynamics
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