
Rapid Red Sea Deep Water renewals caused by
volcanic eruptions and the North Atlantic Oscillation

Item Type Article

Authors Yao, Fengchao; Hoteit, Ibrahim

Citation Yao F, Hoteit I (2018) Rapid Red Sea Deep Water renewals caused
by volcanic eruptions and the North Atlantic Oscillation. Science
Advances 4: eaar5637. Available: http://dx.doi.org/10.1126/
sciadv.aar5637.

Eprint version Publisher's Version/PDF

DOI 10.1126/sciadv.aar5637

Publisher American Association for the Advancement of Science (AAAS)

Journal Science Advances

Rights This is an open-access article distributed under the terms of the
Creative Commons Attribution-NonCommercial license, which
permits use, distribution, and reproduction in any medium, so
long as the resultant use is not for commercial advantage and
provided the original work is properly cited.

Download date 24/05/2023 20:39:30

Item License http://creativecommons.org/licenses/by-nc/4.0/

Link to Item http://hdl.handle.net/10754/628399

http://dx.doi.org/10.1126/sciadv.aar5637
http://creativecommons.org/licenses/by-nc/4.0/
http://hdl.handle.net/10754/628399


 
 

advances.sciencemag.org/cgi/content/full/4/6/eaar5637/DC1 
 

 

Supplementary Materials for 
 

Rapid Red Sea Deep Water renewals caused by volcanic eruptions and 

the North Atlantic Oscillation 
 

Fengchao Yao and Ibrahim Hoteit 

 

Published 27 June 2018, Sci. Adv. 4, eaar5637 (2018) 

DOI: 10.1126/sciadv.aar5637 

 

This PDF file includes: 

 

 fig. S1. The bathymetry of the Red Sea. 

 fig. S2. Sections of salinity along the central axis in the Red Sea collected in 

1982, 1983, 1987, 1995, 2001, and 2011. 

 fig. S3. Time series of modeled vertical salinity profiles in the northern Red Sea. 

 fig. S4. Axial potential temperature sections plotted from the model results for 

comparing with the corresponding observed sections in Fig. 1. 

 fig. S5. Schematic of deep water formation in the northern Red Sea from three 

different sources. 
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fig. S1. The bathymetry of the Red Sea. The line indicates the location of the section in Fig. 
5, and the square indicates the location for the temperature and salinity profiles in Fig. 3A 
and fig. S3, and the surface air temperature anomalies in Fig. 3D. 



  

 
 
fig. S2. Sections of salinity along the central axis in the Red Sea collected in 1982, 1983, 
1987, 1995, 2001, and 2011. The dotted vertical lines mark the locations of the CTD profiles 
and regions without observations are left blank. The color map in the range 40.4 – 40.7 is 
chosen to highlight the salinity changes in the deep water and values less than 40.4 are left 
blank as well. 
 
 
 
 
 

 
 

fig. S3. Time series of modeled vertical salinity profiles in the northern Red Sea (34.6E, 

27.2N, see fig. S1 for the locations). 



  

 
 

fig. S4. Axial potential temperature sections plotted from the model results for comparing 
with the corresponding observed sections in Fig. 1. 
 
  



  

 
 
 

fig. S5. Schematic of deep water formation in the northern Red Sea from three different 
sources, including the outflows from the Gulfs of Suez (yellow arrow) and Aqaba (cyan 
arrow) and open ocean deep convection (purple and blue arrows) in the interior of the basin.  


