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DESCRIPTION
Ekman transport, a phenomenon wherein surface waters travel to 
the right of (i.e., perpendicular to) the wind as it blows parallel to 
the shore, can lead to coastal upwelling. Surface water flows away 
from the beach and to the right of the wind on the Oregon coast 
under conditions that are suitable for upwelling. When these 
circumstances exist, deep water upwells to the surface and 
replaces the water that is already migrating offshore.

A interruption causes the water's horizontal motion to become a 
vertical flux in order to maintain the mass balance. Depending 
on whether the water is moving uphill or downward, this vertical 
water flow along the coast is referred to as coastal upwelling or 
down welling. One of the main causes of coastal upwelling and 
down welling is wind-generated water surface current and how 
the shore interrupts it. For this, many of these phenomena have 
seasonal timelines, while others depend on specific events. When 
the water column is thermally stratified, coastal upwelling, which 
is accompanied with primary production and an abundance of 
fish resources, pulls cooler subsurface water to the surface. The 
phenomena have significant economic relevance since it 
influences many things including fisheries, weather, and ocean 
currents. Phytoplankton development is fueled by coastal 
upwelling, which transports cold, nutrient-rich water from the 
deep ocean to the sunlit surface layers, laying the groundwork for 
prosperous coastal ecosystems. On the eastern edge of marine 
basins, coastal upwelling regions are frequently placed with 
highly productive fisheries.

Beyond the off-shore Ekman transport caused by the alongshore 
wind that propels the Eastern Boundary Upwelling Systems 
(EBUS), there are several other mechanisms that have an impact 
on coastal upwelling. Ekman pumping, which is caused by wind 
curl, interactions of coastal currents with the topography of the 
coast and shelf, occasionally through coastal cyclonic eddies, 
eddy-induced shoreward flux through the upwelling density

front, coastal Kelvin waves, and cross-shore geostrophic flow, can 
all control or modulate coastal upwelling.

There have also been reports of dynamic interactions between 
river plume and coastal upwelling. If the wind is not strong 
enough to break the haline stratification, the plume may stop the 
upwelling. Although this surface-level action does not influence 
the intensity of the upwelling, stratification may also change the 
circulation of the wind-driven upwelling by weakening and 
strengthening both the offshore transport inside the plume and 
the onshore transport underneath it. Low-salinity river plumes 
provide lateral pressure gradients that, in the northern 
hemisphere, cause surface geostrophic currents to project 
onshore at the coast, to the right of the estuary. Therefore, 
although it hasn't yet been shown, the geostrophic restriction of 
coastal upwelling is plausible in areas where the phenomena 
occur close to a sizable river plume.

Summer (July-August-September) sees coastal upwelling along the 
northern Gulf of Guinea coast. Even while it has been 
successively attributed to a number of the aforementioned 
processes, most recent studies indicate that in its western and 
eastern halves, respectively, Ekman transport and separation of a 
coastal current behind a cape are what really govern it.

Retention zones play an important role in the ecology because 
they may gather and hold populations of coastal planktonic 
organisms that would otherwise be carried offshore by wind. 
While the effects of these zones on plankton recruitment and 
retention have been studied, less is known about how effectively 
they hold onto plankton during upwelling that varies in strength.

According to environmental and biological evidence, unusually 
high upwelling can significantly reduce resident plankton 
populations in the upwelling shadow. The wind-driven 
circulation can exceed levels that permit accumulation and 
retention of plankton populations, which is necessary for primary 
production and the establishment of retention zones.
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