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Capabilities: submesoscale processes
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Important processes driven by dynamics on: 
-horizontal scales of less than 10km 

- temporal scales of hours

Swart et al., 2023 Uchida et al., 2020; Nicholson et al., 2019

Few observations exist for such a complex system!
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Observational needs: submesoscale processes
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Gille et al., 2022 (https://doi.org/10.1016/b978-0-12-821512-8.00019-0)
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Example of fine-scale observations during storms
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Slocum G2 
+ Rockland 
MicroRider

20
km



11

Capabilities of underwater gliders

Autonomous instruments in oceanography, 10-14 February 2025, Università degli Studi di Napoli Parthenope



12

Example of Zooplankton classification 
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Underwater Vision Profiler

• Designed for large (>80 µm) particles 
and zooplankton (> 700µm)

• Real time processing of images

• Compatible with ECOTAXA and ECOPART

https://www.jasco.com/oceanobserver-slocum-glider
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Acoustic capabilities 

Autonomous instruments in oceanography, 10-14 February 2025, Università degli Studi di Napoli Parthenope

https://www.mdpi.com/2076-3417/9/18/3860
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Mammal monitoring & tracking 
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Passive Acoustic Monitoring: 
-WHOI DMON Sensor
-JASCO Ocean Observer
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Hurricane observations and forecasting
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Capabilities of underwater gliders
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Polar missions: Multi-glider survey in 2024 with 3 different gliders covering ~700 km



Polar missions: Multi-glider survey in 2024 with insight into key water mass properties on the continental shelf 

HSSW

HSSW

~760 km in strategic areas of the Ross Sea continental 
shelf

• HSSW in its formation and export areas 
• ISW flowing out of the ice shelf cavity vs. locally produced 
• Inflowing ASW at the eastern gate
• mCDW at the eastern slope break edge & in both throughs

ISW

ISW



Polar missions: At ice shelf fronts

Friedrichs et al. (2022)

Microstructure turbulence at the Nansen Ice Shelf calving 
front

Rockland Scientific MicroRider



Polar missions: Under icebergs

Zhou et al. (2018) off the coast of Newfoundland, Canada

Integration of a mechanical scanning sonar (Tritech 
Micron)

+ 
multivehicle surface crafts



Team of Karen Heywood, University of East Anglia, UK

An unauthorized 3-day expedition underneath the Ross Ice Shelf

© Esther Portela

Polar missions: Underneath ice shelves (unplanned) 



Polar missions: In MIZ and underneath ice shelves (planned)

The University of Washington’s Applied Physics Laboratory

Luc Rainville/University of Washington

Lee et al. (2024)
Seagliders in Davis Strait (2010-

2020)
& 

Dotson Ice Shelf (2018-2019)

with a range of acoustic 
communication and navigation 

sources

10 kHz: short-range com. and localization
260 Hz, 780 Hz: Fixed sources, geolocation
900 Hz: Fixed and mobile sources, geolocation, limited com.
35 Hz: Fixed sources, long-range geolocation
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Step-changer in ocean observing capabilities
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Polar front profiling the Antarctic Circumpolar Current at 2-4km 
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Preparations & 
mission planning
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Preparations & practices for a succesful mission
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Before you get even close to the water… do all the test you possibly can on land !

1. Ballasting and compass calibration

2. Functional tests and checks 

3. Mission preparation based on area of interest 

4. Plan deployment & recovery

5. Pre-deployment tests

6. Maintenance
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Before the deployment
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PLOCAN University of Las Palmas de Gran Canaria 
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Before the deployment
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1) Ballasting before compass calibration

https://drive.google.com/drive/folders/1boaKJy6UGxLf74Q6v5ZBxqU19ooIjSCs?zx=avlgu68vc27l

• Fresh or saltwater tank
• External weights or syntactic foam for a neutral buoyancy in the
• targeted water density sea surface
• Find the linear position for a neutral pitch
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1) Ballasting before compass calibration

https://drive.google.com/drive/folders/1boaKJy6UGxLf74Q6v5ZBxqU19ooIjSCs?zx=avlgu68vc27l

• Fresh or saltwater tank
• External weights or syntactic foam for a neutral buoyancy in the
• targeted water density sea surface
• Find the linear position for a neutral pitch

Why?
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Before the deployment
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2) Compass Calibration

• Non-magnetic environment
• Show different headings to the compass

Every time there is a change in the configuration
of the glider or a change of mission location!

https://drive.google.com/drive/folders/1boaKJy6UGxLf74Q6v5ZBxqU19ooIjSCs?zx=avlgu68vc27l
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Before the deployment
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3) Functional tests and checks 

• Set up the configuration files of the navigation and payload
• Test actuators and navigation sensors (pressure, voltage…) 

using tester mode
• Run a simulation with actuators and check data
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Mission planning
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What is the most important thing that we need to know 
to prepare a safe mission plan ?

We are going to deploy a glider

4) Mission preparation based on area of interest 
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Mission planning factors
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Ocean currents Ocean density

Ocean bathymetry Marine traffic
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Mission planning factors in polar regions
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What about polar regions?
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Mission planning factors in polar regions
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Wind

Sea ice

Bathymetry profile

HR Bathymetry

Iridium coverage
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Mission Planning Tools
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Mission Planning Tools
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Mission planning 
with the GLIMPSE 
simulation software 
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Mission planning & simulation
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https://doi.org/10.1016/j.oceaneng.2022.113514

Prepare a mission (offline mode) 
& 

during the execution of the mission (online mode) 

Environmental data from the Global Marine 
Copernicus Forecast 8 days ahead

Output of high level path planning algorithms (i.e. 
Hamiltonian path Rahman and Kaykobad, 2005)
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Mission planning & simulation
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https://doi.org/10.1016/j.oceaneng.2022.113514

4D time-varying environment

• Mission duration prediction
• Glider trajectory simulation
• Distance estimation
• Battery estimation
• Fleet coordination
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Mission planning & simulation video
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New mission planning & simulation tools
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Automatisaton to remove/reduce human error
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Take-home messsage
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Only trained personnel should operate and maintain a glider !
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Glider Training 
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In-field testing and deployment
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5) Plan deployment 30m dive with rope and buoy when possible
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In-field testing and deployment
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5) Plan recovery

• Handle at the back of the glider and telescopic pole
• LARS (Launch and Recovery System)
• Rinsing the glider
• Download full data with Ethernet
• Cleaning the sensors 
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Deployment & recovery years ago
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Questions?
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Quiz 3
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https://www.menti.com/al2pkzjuc8vg
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Offline quiz
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What factors must be considered when planning an underwater glider mission? 
Select all correct answers.

a) High-resolution bathymetry to plan profiling depths conservatively

b) Ocean density profiles to optimize buoyancy adjustments

c) Potential sea ice coverage for navigation and surfacing considerations

d) Daily diver availability to adjust sensors during the mission

e) Vessel traffic to avoid collisions during surfacing and to ensure operational safety

f) Ocean currents to plan the glider’s trajectory and energy efficiency

g) Exact locations of marine mammals to avoid collisions
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