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This talk will present:

1. Upper ocean dynamics and its forcing

I. What we know.

II. Possible improvement of knowledge gaps.  

Introduction

About...

2. Some specific mesoscales features



IEO Monitoring Programs in the southern Bay of Biscay. 

Position of the VACLAN/COVACLAN projects sections (white dots); Santander standard section 
(black dots); and AGL buoy (red dot) in the Bay of Biscay and Eastern Atlantic margin.

www.seriestemporales-
ieo.net

www.boya_agl.st.ieo.es/

Radiales Program

AGL Buoy

VACLAN/COVACLAN 
Projects



Experimental deployement of Slocum glider. 14 to 16 December.  



I. Upper ocean dynamics and its forcing. What we know.

Qstrg 
≈ 

Q0 + Qmix

Sstrg  
>

 10 · Sair-sea(a) Heat storage (Qstrg), net heat flux (Q0) and entrainment term (Qmix) 
calculated at the Santander section from 1996 to 2009. (b) Salt storage 

(Sstrg) and entrainment term (Smix). (c) Idem for fresh water flux (Sair-
sea).

Clear seasonal cycle on heat 
balance terms not observed 

in salt balance terms

Correspondence 
between 

Sstrg  and Smix 



I. Upper ocean dynamics and its forcing. What we know.

Qo  governs SST 
and MLD variability

Through this control on mixing, indirectly 
Qo  also governs SSS seasonal cycle 

Sair-sea and Smix responsible for  
seasonal cycle SSS variability 

Somavilla et al. submitted to JMS



I. Upper ocean dynamics and its forcing. Improvement of knowledge gaps.

Incapacity to reproduce 
phytoplankton variability at 

all timescales 

Shorter scales of variability 
account for a large portion of 

sea surface variability

The missing of these temporal scales 
of variability can lead to important 

errors when the contribution of 
upper ocean processes on the Earth 

climate system is considered at 
global scales.

What about 
subsurface variability?

Drastical reduction of the 
estimation of the whole 
spring phytoplankton 
biomass 

????

A proper characterization of the 
upper layer vertical structure is still 
an open task due to the scarcity of 
continuos profiles of subsurface 

data.

Somavilla et al. 2009; González-Pola et al., 2007; Somavilla et al. accepted in Ocean Dynamics 
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I. Upper ocean dynamics and its forcing. Improvement of knowledge gaps.
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II. Mesoscale features in the southern Bay of Biscay. What we know.
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The poleward current

Signals of IPC intrusions on upper water temperature and salinity over 
the slope  (anomalies of 0.2ºC  and 0.15 respectively) 

Also observed with lower signal in sea 
surface at AGL position

II. Mesoscale features in the southern Bay of Biscay. What we know.



II. Mesoscale features in the southern Bay of Biscay. Improvement of knowledge gaps.

The poleward current IPC at salinity 
subsurface 
maximum 

Increase of salinity at 
depth indicating the 

influence of 
Mediterranean Water

High current velocities caused 
the glider drift to the east!



II. Mesoscale features in the southern Bay of Biscay. Improvement of knowledge gaps.

The poleward current



II. Mesoscale features in the southern Bay of Biscay. Improvement of knowledge gaps.

Frontal structures

Fluorescence

Density (Kg·m)

Salinity



Many thanks for your attention
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