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SOCIB: A new multi-platform integrated 
ocean observatory  

In order to increase forecast 
skill, link physical process to 
ecosystem response and 
detect the impact of climatic 
change. 
 
The Mediterranean: a complex 
system, changing and under-
sampled  
 
 

Implications and challenges Using glider insight to unravel the model 

Implications: 
If LIW is not well represented, modelling deep water 
formation will be compromised and the basin circulation 
poorly driven 

 

If southwards transport is low, the net flow through the IC 
is positive and the model representation of the basin scale 
circulation is flawed  

 

Challenges: 
Gliders show that WMOP is able to reproduce complex 
processes such as WIW formation, however specific 
challenges remain in forcing, circulation and model 
parameters 

 
 
 
 
 
 
 

Seasonal cycles are represented by dashed lines, glider (magenta) and 
WMOP (blue), plotted with the per transect transport values by month, 
gliders (dots) and model (stars), to give a view of the high variability (also 
see 4.1). Seasonal cycles derived from mean glider/WMOP transects per 
month, with a 3-month moving average applied. 

Ibiza Channel transports Seasonal Cycle 

Simulation 

WMOP 2009 - 2013: 

Forcing: 

Transport through the Ibiza 
Channel (IC) provides  a method of 
comparing circulation and water 
mass exchange. Glider to model 
can see clear similarities and 
differences. 
 

 

WMOP ‘gets right’: 

•  Seasonal cycle in southward 
flow present, strongest in 
winter 

•  WIW is present in winter 

•  AW inflows represented 

 

WMOP key differences: 

•  LIW is not always present 

•  Southward transport low 

Water masses 2011 and 2013 

Geostrophic transport by water mass in the IC, from glider (above) 
and WMOP (below). Each bar represents the water mass transport 
for a single (2-day) transect of the deep (central) part of the IC. Total 
bar height is the total volume of water transported, water masses 
are in colour. 

The comparisons highlight specific issues; no LIW and low 
southward flow in the IC 
 

LIW in WMOP: 

•  LIW is geographically limited in this configuration of WMOP, 
not reaching the NW of the Western Mediterranean, it 
should be ubiquitous throughout 

•  At this stage, this limitation appears to be, at least in part, a 
function of the forcing from MFS. The role of circulation and 
model parameters is not yet fully understood (on going 
work) 

 
High frequency, high resolution 
observations from gliders provide 
the detail required to compare 
observations and model, across 
timescales of days to years.  
 
The differences identified at this 
‘choke’ point provide meaningful 
insight into how to improve model 
dynamics. 

An innovative approach: 

Glider monitoring of the  
Ibiza Channel ‘choke’ point 

SOCIB Observing Facilities 
 

Comparing repeated high resolution glider transects with model equivalent	  
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SOCIB Modelling Facility 
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•  Narrow ‘choke’ point in the basin scale 
circulation  

•  Governs important north/south exchange 
of water mass 

•  Gliders capture variability on days, to 
weeks, to annual timescales 

•  Initial and boundary conditions 
from MFS, MyOcean 

•  Atmospheric forcing: Hirlam (3h 
1/20º) 

•  River runoff: daily averaged  for 
Var, Rhône, Aude, Hérault, Ebro 
and Júcar 

•  Regional configuration of the 
Regional Ocean Modelling System  

•  Spatial coverage: Gibraltar to 
Sardinia 

•  Spatial resolution: 1.8 to 2.2km 
•  Vertical grid: 32 sigma levels 
•  Bottom topography: 30” 

Key findings: 
 
•  High frequency variability in the water 

mass exchange 
•  Changes of the same magnitude as 

seasonal cycle 
•  Caused by WIW, eddies and AW inflows 
•  Seasonal cycle in southward flow (NC) 
•  Inflows have no cycle, fresher AW 

inflows driven from south 

General surface circulation WMOP 2011-2013 
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•  WMOP shows seasonality in southward transport 
– BUT volume of flow clearly underestimated 

 

•  WMOP shows a similar order of magnitude for 
northward transport, suggesting mean inflows 
are reasonably well represented  

Θ/S for glider (magenta) and WMOP (blue) in the IC for two 
missions canalesFeb2011 (02/2011) and canalesMar2013 
(03/2013), glider and WMOP simulated. 
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•  Feb 2011 no LIW is present in the model, deep 
waters mix to WIW and then to the surface 

•  Mar 2013 the waters with LIW characteristics are 
not typical LIW, there is no temperature and salinity 
maximum ‘elbow’ as in observations 
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Transport through the Ibiza Channel from gliders 

Transport through the Ibiza Channel from WMOP 

In WMOP the location and depth of salinity maximum 
with LIW characteristics, mean for Mar 2013, a 
method of showing the extent of LIW 

WMOP Circulation: 

•  Low southward transport is, at least 
partly, due to a re-circulatory flow pattern 
in the NC to the north of the Balearic basin 

•  To be quantified (work on going), this 
effect maybe greater in the surface layer 
than at depth 

WMOP mean velocity for March 2013 at 0 and 400 m    
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WMOP does 
not show the 
presence of 
LIW in the 
Ibiza Channel 

Key: 
NC: Northern Current 
BC: Balearic Current 
AW: Atlantic Water 
WIW: Winter 
Intermediate Water 
LIW: Levantine 
Intermediate Water 

See poster by Mourre et al. for 
further details.  

Carl Wunsh 2010: “We need data, … models are becoming untestable” 

SOCIB Mission: to characterize ocean state and ocean variability.  

Research vessel HF Radar Gliders 

Lagrangian platforms Fixed stations Beach monitoring 

Currents (ROMS) 

Waves (SWAN) 


