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 SeaWiFS Ocean color Project 
1998-2008  



FLEET SITMA/ULPGC Min. Economy & Competititveness 

2 Glider G2 TWR 

1 AUV G- 500 500m 
1ASV SITMA  

CTD + Fluorometry + DVL + 
Turbidometer + O2 + MR 
turbulence 
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Lagrangian path planning for the first Autonomous Underwater Vehicles in 
transoceanic missions: The new boundaries of operational oceanography. 
 
A.G. RAMOS(1), V.J GARCÍA-GARRIDO(2), S.GLENN(3), J.KOHUT(3), O.SCHOFIELD(3), D.K. ARAGON(3), N. 
STRANDSKOV(3), A.M. MANCHO(2), S. WIGGINS(2),  J.COCA(1).   SITMA-ULPGC, ICMAT, RUTGERS. 

SILBO, NW Atlantic, June 2016 



AUV (Autonomous Underwater Vehicle) 
 
Slocum Glider, 2.41 m, 72 kg 



CHALLENGER MISSION 

- > 2008 
- 10 missions 
- > 50 months/sea 
- > 45,000 km 

http://www.i-cool.org/?cat=77  

             RU-17  Slocum. Across the Pond. (May – Oct 08) 
 
 
 
 

RU-27  Slocum. Atlantic Crossing. (Apr – Dec 09) 
Silbo   Slocum. Challenger 1 (Apr11–Aug13    ) 
RU-29  Slocum. Challenger 1 (Jan13 –March16) 
 

http://www.i-cool.org/?cat=77
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“…. She was at sea for 221 days. She was alone, often in dangerous places, 
and usually out of touch. Her predecessor had disappeared in October 2008 
on a similar trip,, probably killed by a shark…”  

The Washington Post          Dec 2009 

Scarlet Knight  RU-27 challenge  
Science and History and Magic … 
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 14th November 2009, 7274 km 
8.05 am. Saturday  
Scarlet flies spaniards waters 
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FIGURE 3. PINZON HEADING ERROR DIAGNOSTIC. 
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Glider speed: 0.2 m/s 

Bearing (      )  

Resultant way (       ) 

Clockwise eddy 

FIGURE 4. PINZON PATH PLANNER AT SCHOOL. LEARNING THE MOST EFFICIENT 
ROUTE TO TRAVERSE AN EDDY. ON A STATIC NCOM CURRENT FIELD.  

NUMBERS !!! 
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 ESEOAT 

- 32 Sigma Levels  
- (T,S,D, SSHa, Termoc, U,V,w, (1h, +72 h) 
- 3D / 24 h (+72 h) 

REGIONAL OCEAN MODEL. ESEOO domain. Data Sets. 
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RU27 
SPEED  
 

0.1 

      - - - 0 CURRENT 
NO HEADING ERROR 

 - - - 0 CURRENT 
HEADING ERROR 

m/s 

HEADING ERROR 18 º  
CURRENT SPEED 0.15 m/s 
8 hrs forecast  



10 HRS 

26 HRS 

43 HRS 

65 HRS 

ESEOO SSHa.  24-27 NOV 2009 



21 -23 Nov 2009. CURRENT FIELD USING HOURLY DATA FROM ESEOO  ON THE RGIHT THE COMPASS 
PLOT AT THE NE OF RU27 POSITION. (the 3 days in different colors)= (42N, 13W). 
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FIGURE 7. PINZON PATH PLAN ON 24 NOV 09 TO LEAVETHE INERTIAL OSCILLATION. 
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VIDEO 



FIGURE 1. LA PINTA OF PINZON (     ) AND LA NIÑA OF COLUMBUS (    ) FROM MID 
FEBRUARY  TO MID MARCH OF 1493. PICTURE EXPOSED ON THE BAIONA TOWN. 
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Cabo Sileiro buoy 

R/V El Investigador (47 m) 

Spain AIS 
(Automatic Id. System) 

RU COOL 
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4th December 2009. 9.05 am, Costa da Morte, NW Spain 
221 days, 7409 km 
11000 yos 8000 CTD casts, 1000 sat coms 
Energía = ½ litter of gas 
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4th December 2009 9.45 am 
Costa da Morte, SPAIN  

Barco: “The bear is in the igloo…” 
Centro de Control: BZ 
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Hall of  human Origins 

Ocean Hall 
Entrance 

Museo Casa de la Navegación de Baiona, Vigo-SPAIN 
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CHALLENGER MISSION 

- > 2008 
- 10 missions 
- > 50 months/sea 
- > 45,000 km 

http://www.i-cool.org/?cat=77  

             RU-17  Slocum. Across the Pond. (May – Oct 08) 
 
 
 
 

RU-27  Slocum. Atlantic Crossing. (Apr – Dec 09) 
Silbo   Slocum. Challenger 1 (Apr11–Aug13    ) 
RU-29  Slocum. Challenger 1 (Jan13 –March16) 
 

http://www.i-cool.org/?cat=77
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 2.- Silbo,s job 
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http://www.i-cool.org/?p=5874 
http://www.i-cool.org/?p=5982 
http://www.i-cool.org/?p=6007  
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12000 km 
610 days/sea  

Temperatura 0-1000m 

Salinidad 0-1000m 

>6000 CTD cast 
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EEZ 
BRAZIL aborts 

17400km 760 days 
1st Circumnavigation Jan 2013 – Mar 2016 
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The bear is in the igloo 
Cape of Good hope . R/V Algoa 31 March 2016 
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EEZ 
BRAZIL leaks 



RETROFLECTION 

MECANO 1 

MECANO 2 

SALINITY FIELD 260m depth. 8th February 2016 
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EEZ 
BRAZIL 
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AFTER MORDOR…. 
 



MYOCEAN (800m-1000m) 11 mar 2014 
 (800m-1000m), 0.3 m/s 

BRAZIL 



EEZ 
BRAZIL 

 
MYOCEAN (800m-1000m) 13 , 14 mar 2014 

 A DEEP WARM EDDY >800m, 0.25 m/s 
 



THE NEXT 

WP1:  23ºS, 37ºW   
Friday 14th Mar p.m. 

WP2:  23º15´S, 36º00´ W  
16th Mar (Sunday, pm)   



http://www.i-cool.org/?cat=77  



 
THE LORD OF THE RINGS…… 

SALINITY FIELD  (430m. Copernicus/MyOcean, 30july 2015) 
Solar System (cold eddy + warm eddies).  





WARM 
EDDY 

WARM 
EDDY 

COLD 
EDDY 

SALINITY Transect (red path) Copernicus/MyOcean, 30 July 2015) 



RETROFLECTION 

MECANO 1 

MECANO 2 

SALINITY FIELD 260m depth. 8th February 2016 

RU 29  
Surrounding the warm eddy southern 









MECANO 2 

Hyperbolic points 

Stable manifolds 

Unestable manifolds 



RETROFLECTIO  

MECANO 1 

MECANO 2 

Hyperbolic points 

Stable manifold 

Unestable manifold 



RETROFLECTION 

MECANO 1 

MECANO 2 

Hyperbolic points 

Stable manifold 

Unestable manifold 



W CURRENTS 
E CURRENTS 

NEW WP 
35ºS, 13º30´E 

M. LAGRANGIAN FUNCTION 23 MARCH 2016 





EEZ 
BRAZIL aborts 

 
>5000 CTD profiles   

TO WEST  TO EAST  
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SILBO APRIL 2016----  THE NEXT 



Salinity field COPERNICUS (540m depth).  
Solar System. 20-25 May 2016. 



Current field COPERNICUS (0m).  
Hyperbolic Saddle point. 30 May 2016. 



Salinity field COPERNICUS.  
Hyperbolic points 1-5. 20-25 May 2016. 

Stable converging hyperbolic manifolds 

Unstable diverging hyperbolic manifolds 



COPERNICUS zonal U current component (z=540m) (8-12 Jun 2016) 

New wp  
38º30`N, 50º00´W 



New wp  
38º30`N, 50º00´W 

Saddle hyperbolic point 

COPERNICUS zonal U Current Component (z=540m) (8-12 Jun 2016) 



COPERNICUS zonal U Current Component (z=540m) (8-12 Jun 2016) 

Unstable diverging  
hyperbolic manifolds 

Stable converging  
hyperbolic manifolds 



M Function 450m. Tau 5. 18-22 June 2016.  

Silbo 
50N 

35N 
55W 40W 

Retroflection 

Wall 



 Hyperbolic points 

Stable converging manifolds 
Unstable  diverging manifolds 

Silbo 
50N 

35N 
55W 40W 



SPEED RECORD : 1 m/s 
Usain SIL-BOlt  
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Cape of Good Hope . R/V Algoa. 28 March 2016 
 
FORCE, WIND, SEA AND HONOR ALL 
THANK YOU  
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