Building an integrated understanding of
physical and biogeochemical dynamics
in the north-central Red Sea.
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1.3 Ocean Processes (IOP) group
Oservational and technical aches
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2.1 Red Sea Circulation - Topography

Red Sea is a semi-enclosed basin
(Size ~250 x 2000 km &
Max Depth<2800m)
Two smaller Gulfs
* QGulf of Suez
(Max Depth<100m)
* QGulf of Agaba
(Max Depth<1800m)
connected by Strait of Tiran
(Max Depth<260m)
Gulf of Aden links to the Arabian
Sea via Strait of Babel Mandeb
(25 km width and 160m depth)
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2.1 Red Sea Circulation

Two important factors control
the water circulation in the Red
Sea. )

1. Winds: govern the mainly
horizontal circulation in the
upper layer (Patzert, 1974a3;

Ahmad & Sultan, 1987). :

2. Thermohaline forces:
Overturning circulation - .
air-sea heat and mass
exchanges (Wyrtki, 1974).
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2.2 Mesoscale Eddies
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Figure: a) Eddy Frequency b) Sea Level Anomaly (Zhan et al.,2014).



2.2 Red Sea - Chla Distribution
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3. Approach

2013 cruise
ESS project

Gliders & mooring efforts

North Central Red Sea
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North Central Red Sea Cruise - April 2013

4.1. Mesoscale Eddy Variability
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4.1. Mesoscale Eddy Variability
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Map ESS 2014/04

4.1. Mesoscale Eddy Variability

2014 April Cruise
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4.1. Mesoscale Eddy Variability
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4.2 GAW Intrusion During the Spring Summer Propagation
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4.3 Boundary Currents
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4.3 Boundary Currents
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4.3 Boundary Currents
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4.4 Biological Process During the Winter Time (Dec-Mar)
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5. Conclusions

v

Both AE and CE present.
Explanation of the relationships between eddies + phyto biomass is not straight forward.

The anticyclonic eddy in March 2013 had an along basin diameter of 150 km, penetrated vertically less
than 200m and elevated near surface chlorophyll concentrations appeared along its outer boundary.

Increase of stratification and decreased mixed layer thickness during April-June 2013.
Shallowing and increased biomass for the deep chlorophyll maximum during April-June 2013.
Evidence of Gulf of Aden water during the spring-summer progression of the system (Apr-Jun 2013)

Both types of eddies are expected to transport deeper nutrient-rich waters into the upper ocean,
enhancing the primary productivity.

Concurrent CE and AE eddies.

Boundary currents cause instability and might be create the necessary preconditions for the genesis of
an eddy.

During the cooling period we showed diel processes in localized regions.

Cyclonic eddies penetrate more that 250 m the water column during winter (Dec-Mar 2014-2015).



