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In the Endurance (Figure 1: northeast Pacifi c) and Pioneer (Figure 2: northwest             
Atlantic) Arrays, gliders will be used to resolve mesoscale features over the shelf and 
slope between and afi eld from fi xed platforms. 

The Endurance Array                                                                               

Gliders will provide an extended spatial 
footprint that encompasses a prototypical 
eastern boundary current . The integrated 
infrastructure bridges processes from the 
coastal zone, through the ocean basin inte-
rior, and outward to the pelagic North Pa-
cifi c (Station Papa). 

In order to provide synoptic, multi-scale 
observations of the eastern boundary cur-
rent regime, fi xed sites are supplemented 
by six gliders. Twelve Endurance gliders will 
be purchased to make possible nearly con-
tinuous coverage.

The Pioneer Array                                                                               

Six gliders (Figure 2: white box) will sur-
vey the outer shelf and the slope waters 
offshore of the moored array (yellow box). 
Six cross-shore lines of ~150 km with 25-
30 km spacing between lines will be occu-
pied within the white box. The lines will be 
repeated at intervals of approximately 2 weeks.  Twelve Pioneer gliders will be pur-
chased to make possible nearly continuous coverage.

The NSF-funded Ocean Observatories Initiative (OOI) will make use of ocean              
gliders for a variety of roles within its coastal and global scale nodes.  OOI gliders 
will be used to make repeated transects to resolve mesoscale variability on seasonal 
and climatological time scales, for adaptive sampling and process studies, and even to 
relay data from subsurface moorings via acoustic modem.  

For coastal scale nodes, gliders will carry a multidisciplinary suite including CTD, chl-
a and CDOM fl uorescence, optical backscatter, DO2, PAR, and ADCP water velocity 
sensors.  Coastal gliders will maintain a continuous presence on both the re-locatable 
Pioneer array (initially over the New England/New Jersey shelf and slope) and the 
permanent Endurance array off the Oregon and Washington coasts.  We plan to begin 
operational deployment of gliders on the coastal scale OOI arrays in June 2012.

The science payload and operational strategies place strenuous requirements on the 
OOI glider design.  The three month mission and heavy science payload stretch the 
battery capacity of available glider platforms.  Biofouling mitigation is also a necessity 
for these missions.  OOI is now testing the Teledyne Webb Slocum G2 confi gured to 
fulfi ll these requirements.  

This poster describes the roles of coastal gliders in OOI, reports on the testing         
progress and updates the plans for operational deployments in the coastal scale       
arrays of OOI.

INTRODUCTION

To fulfi ll the glider science roles, the 
OOI selected the Teledyne Webb       
Research (TWR) Slocum G2 after a 
rigorous RFP process.

The Slocum G2 is commercial off the 
shelf (COTS) design. Modular com-
ponents are confi gured to meet OOI 
requirements including sensor suites, 
performance depths (versions with 
200 m and 1000 m buoyancy pumps 
will be purchased) and mission endurance (Lithium batteries will be used). 

The gliders will carry a multidisciplinary suite including CTD, chl-a and CDOM                               
fl uorescence, optical backscatter, DO2, PAR, and ADCP water velocity sensors. Where 
possible, sensors previously integrated into the Slocum G2 have been used to meet OOI 
requirements. This has reduced technical and schedule risk. 

The OOI confi guration of the Slocum G2 was approved at the critical design review held 
in June 2011.
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Figure 1: Plan view of the Endurance Array 
showing the 6 proposed glider line as well 
as the mooring lines off Newport, OR and 
Grays Harbor, WA.

Figure 2: Plan view of the Pioneer Array showing the 
3 sub-arrays, the meso-scale array (white box), the            
adaptive array (red box) and the frontal array (yellow 
box).

COASTAL GLIDER DESIGN
TWR Slocum G2 Glider Confi gured for OOI The OOI test article coastal glider (s/n 247) was 

constructed by TWR in September 2011 and de-
livered to WHOI in October 2011. 

The glider was delivered with both the 200 m 
buoyancy pump and the 1000 m buoyancy pump 
for testing and evaluation.

The OOI test article coastal glider on deployment 
cart (right) during fi nal assembly at TWR.  The 
PAR sensor (white sphere) is aft of the pick point 
on the main science bay (black section).  The CTD 
is on the port side of the science bay  below the 
wing rail (wings are not attached while in the lab) 
The oxygen optode and burn weight are visible 
on the tail.

TEST ARTICLE MANUFACTURE

Sensors in the main OOI science bay in-
clude a pumped SeaBird glider payload 
CTD, WET Labs triplet (chl-a, CDOM, 
and optical backscatter) as well as the 
PAR sensor. To allow expansion, there 
is one unoccupied science port on the 
ventral side of the science bay.

Main Science Bay

The scalar PAR sensor integration 
is new for the Slocum G2.  The PAR      
sensor is on the dorsal side of the 
glider.  After consultation with OOI 
and external scientists, we requested 
Teledyne Webb integrate a Biospheri-
cal model 2150 scalar PAR sensor.  The 
sensor is located so as to minimize ob-
struction of its fi eld of view.

PAR Sensor Placement

The phased array Teledyne RDI DVL 
ADCP has been integrated into a half-
size bay forward of the main science 
bay.  A CAD model of the  OOI ADCP       
integration is shown right.  

In contrast to earlier integrations, the 
OOI integration employs smaller OEM 
packaging making possible the use of a 
half size science bay and reducing glider 
volume by 4 liters.

ADCP Sensor Integration

OOI requirements are for a three month mission                          
endurance.

This mission endurance is set by operational constraints 
(minimizing deployment and recovery operations, espe-
cially in winter).

Li batteries provide the energy to meet the requirements 
imposed by the  mission endurance and extensive science 
instrument suite. 

Li Batteries

When the gliders are deployed                
operationally, data will be transferred 
to the OOI cyberinfrastructure (CI) 
in near-real time.

The process of data management 
is concerned with the entire data            
collection pathway from a glider to a 
shore station and CI. The graphic to 
the right illustrates the pathway for 
glider communications and the data 
fl ow for near-real time communica-
tions.

The Dock Server, Data Server and In-
ternet Server are shown as separate 
machines, but there is no requirement 
for this confi guration. Separating the 
Internet Server from the Dock Server 
and Data Server can help to serve as 
a “barrier” between glider DAS and 
access to the data from outside.

DATA DELIVERY TO CI

February 29, 2012 - Complete Endurance area testing• 

March 13, 2012 - Production Readiness Review• 

April 30, 2012 - Begin production (11 additional gliders for Endurance, 12 for Pioneer) • 
at a rate of two gliders per month

2 gliders per month beginning one month after production start • 

June 2012 - initial Endurance deployments• 

September 2012 - initial Pioneer deployments• 

NEAR TERM SCHEDULE

Ventral view of Glider 247’s science 
bays (right).The CTD is visible on the 
port side of the science bay. The ADCP 
transducer (red) is on the forward 
ADCP science bay.  The WET Labs puck 
is on the starboard ventral side (not vis-
ible).There is a blank instrument port 
on the ventral side of the science bay 
(black disk).

The test article was deployed in early                         
November from the WHOI R/V Tioga (right). 
The deployment took place south of New  
England in the Pioneer array area.

The test deployment was designed to verify 
the glider design meets OOI operational re-
quirements.

The glider was recovered in late November 
2011. During recovery, we utilized the nose 
recovery spool available on the Slocum G2.  
The nose recovery spool enabled successful 
recovery in 6-9’ seas and 20+ knot winds. 

Since the Pioneer test recovery, the glider has 
been shipped to Oregon State University for testing in the Endurance array area.  Testing 
has continued in January and February 2012.

PIONEER TEST DEPLOYMENT AND RECOVERY
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For more information see http://www.oceanobservatories.org/2012/ocean-observatories-initiative-conducts-coastal-glider-sea-trials/


