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- Approximately 2000 km long, 200-300 km wide, maximum depth >2500 m

- Wind pattern (NNW during summer and SSE during the winter over the
southern part

- Winds modulated by monsoonal dynamics



(

Background

Red Sea
Circulation

Red Sea Circulation

Water exchange

Evaporation

 _ piaas
wia T —

o o

o o

Northern gulfs OAO oo OOAO OO O Bab-al-Mandab

RSOW Cell

RSDW Cell

GAIW: Gulf of Aden Intermediate Water
RSOW: Red Sea Outflow water

RSDW: Red Sea Deep Water

Source: Sofianos and Johns, 2015



G

Background

Red Sea
Circulation

Red Sea Circulation- Northern Red Sea

e Results from numerical

modeling suggests a 28

mean cyclonic

circulation in the
northern Red Sea 24
Yao et al. 2014b JGR 119:2263-2289.
e Processes: 22
— Winter g 20
mixing/convection g
Yao et al., 2014 18
Sofianos and Johns 2003

— Cyclonic circulation
Papadopoulos et al. 2015
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* Anticyclonic eddy Gulf of Suze

Yao et al., 2014

The region is spatially
dynamic
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Study Objectives
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 Understand the temporal variability and

Background .
processes that drive the water mass

transformation in the northern Red Sea.

objectives o [pvestigate the biogeochemical response to

the physical dynamics in the Red Sea.
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Transect 1 — Northern Red Sea
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- Preconditioning phase: Cyclonic eddy
Cyclonic Phase

- Subduction
Upper boundary of the nutricline penetrates the
surface
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Transect 1 - Central Red Sea
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6/2/2019 to 10/2/2019
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- Warmer and lower salinity water from the south.
Cyclonic Phase

- Stratified water column with shallow mixed layer.
- The 28 kg/m? below 150 m.
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Wintertime satellite images
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4/2/2019 to 10/2/2019
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Transect 2 - Northern Red Sea

18/2/2019 to 22/2/2019
Mixing Phase
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- Mixing phase: homogenous distribution of the
- vertical thermohaline characteristics

e e - Redistribution of the Chl-a above the 28 kg/m?
- Higher O, comparing with the previous transect

Depth (m)
I8 ]
o

[
g
"

0.05

60 50 40 30 20 10 60 50 40 30 20 10
Distance (km) Distance (km)



G

Results

Mixing Phase

Transect 2 -
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- Cooler and saltier water from the north.
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-  Weaker Chl-a offshore .
- The 28 kg/m?> below 120-150 m (becomes
shallower).
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Wintertime satellite images
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Results

Anticyclonic
Circulation

Transect 3- DUBA Line

1/3/2019 to 6/3/2019
. Anticyclonic Circulation
alinity

5 5 Potential temperature (°C)

24
/
23.5

123
E.
= 22,5
Q.
Q@
o)

122
-250

- Changes in the Polarity of the eddy
(changes from cyclone to anticyclone)
- Onshore upwelling.

- Very strong eddy activity.
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Wintertime satellite images
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Results

Atmospheric
Forcing

Atmospheric forcing- DUBA Line

The dates are the same of the glider transects
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Summary

Summary

North:

Change in eddy polarity
Deep winter mixing/ water
mass formation (RSOW)
Water column ventilation
Subduction supported by
deep O, and Chl-a
signatures.

28 kg /m?3 isopycnal
breaks the surface

Water advection from the
south (warmer, lower
salinity)

- Strong stratification

Subsurface Chl-a maximum.
28 kg/m?3 isopycnal deeper

than 125-175m (below the
euphotic zone)
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