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Challenges
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Biofouling
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Challenges
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Biofouling: Barnacles  Prevention

https://youtu.be/eSDRiJgWxos?t=441
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Biofouling: Algae and particles 

(c) Nikolaos Zarokanellos
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Biofouling: Algae and particles  Prevention
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Bio-interference
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Specific disadvantages and ongoing progress
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What about complex manouvers in shallow coastal areas ?



Seaglider C2 Specifications 

-more maneuverable glider
-capable of high speeds
-fore & aft wet payload bays
+two 10 V battery packs 
-from fresh water to seawater

 shallow water
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What about low density surface layers?
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Specific disadvantages and ongoing progress
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Low speed and difficulty in strong currents or density gradients
Buoyancy-driven propulsion with limited speed (1 kts) & power limitations with demanding maneuvers (17 MJ)

Integrated thrusters
burst speeds to 3.5 knots

Increased buoyancy
4 L buoyancy engine

Enhanced battery
23kWh  82.8 MJ

Increased sensor capabilities
23kWh (>2 years)
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New capabilities
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Teledyne Webb Research Lab
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New capabilites
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Sentinel Mission 

56 460 km
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Insights into the Sentinel Mission
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Insights into the Sentinel Mission
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Popularity  Accessibility
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https://youtu.be/WVg47-5Skjs

Open-source 

https://cad.onshape.com/documents/23c169f94c57ba9867aa3c3f/w/
62170f6efac11f679de9c4fe/e/8302463fee19e14abe453dcc

mixture of 3D printed components and commodity parts (such as the Blue 
Robotics tubing/end-caps/serial communication boards).

The model is viewable on the Onshape online platform here (requires webGL)



SeaExplorer X2 Specifications 

Salinity, Temperature, Pressure
Dissolved oxygen
Chlorophyll
Turbidity

CDOM
Hydrocarbons
Methane
Acoustic recordings

+Custom 
Solutions



Slocum G3 Specifications 

Acoustic Doppler Current Profiler
Acoustic Modem
Acoustic Mammal Detection
Beam Attenuation Meter
CTD Pumped or Unpumped
Echosounder
Fish Tag Detection
Hydrophones
Nitrate
Optical Backscatter Options
Optical Attenuation Options
Optical Fluorometry Options
Oxygen Options
PAR
Radiometer
Spectrophotometer
Turbulence

+Custom Solutions

-propeller option
-high speed 
-complex maneuver 



Slocum Sentinel Specifications 

Acoustic Doppler Current 
Profiler
Acoustic Modem
Acoustic Mammal Detection
Beam Attenuation Meter
CTD Pumped or Unpumped
Echosounder
Fish Tag Detection
Hydrophones
Nitrate
Optical Backscatter Options
Optical Attenuation Options
Optical Fluorometry Options
Oxygen Options
PAR
Radiometer
Spectrophotometer
Turbulence

+Custom Solutions

-thruster option
-high speed 
-complex maneuver
-ultra-long endurance
-wide range of sensors



Seaglider Specifications 



Seaglider C2 Specifications 

-more maneuverable glider
-capable of high speeds
-fore & aft wet payload bays
+two 10 V battery packs 
-from fresh water to seawater

 shallow water
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Future directions
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Maximum Depth: 6000 meters
Maximum Range/Duration
10,000 km (250 dives to 6000m depth)
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Future directions: multi-glider missions
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With Backseat driver !                                                                                 Tracking of mammals, eddies etc
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Future directions: multi-platform campaigns
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Future directions: bridging the communication gap
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Future directions
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Future directions
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Polar glider community feedback, lessons learnt and future plans ? 

Challenges in polar regions  lessons learnt and community needs   

© Lee Freitag

Task Team for Polar 
Regions



Year-round “grounded” Argo floats that require geolocation estimations: example in the Ross Sea

8 months  under the RIS 



Year-round “grounded” Argo floats that require geolocation estimations: example in the Ross Sea

8 months  under the RIS 

Falco et al. (2024) 

Falco et al. (2024) 



Long-term mooring observatory as an opportunistic application: example in the Ross Sea 

Moorings

*1 Based on: Orsi & Wiederwohl (2009); Jendersie et al. (2018); Rivaro et al. (2022)
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Future directions
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Future (past?) directions: harnessing energy from ocean thermal gradients
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Harnessing energy from ocean thermal gradients
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Seatrec’s solution is based on technology from NASA’s Jet Propulsion Laboratory and an 
idea first developed in 1989 by oceanographer Henry Stommel.

The idea is to take advantage of materials called “phase change materials.” These change 
physical states when they are heated or cooled — think how water expands as it’s heated. 

And JPL/Seatrec team filed a patent in 2011 to use PCMs to convert the energy 
associated with the temperature differential into electricity.

https://youtu.be/QmDVzcD1aCc
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Harnessing energy from ocean thermal gradients
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Thermal Gradients
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Future directions

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



40

Questions?
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Quiz 5
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https://www.menti.com/al2pkzjuc8vg
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Offline quiz
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What are some challenges associated with using underwater gliders? 
Select all correct answers.

a) Navigating under ice where satellite communication is not available  

b) Their inability to operate in dynamic conditions like boundary currents and extreme weather 

c) Potential biofouling on sensors during long missions  

d) Communication delays in remote or polar regions with limited satellite coverage 

e) High energy consumption limits mission duration to a few days with basic payload 

f) High operational costs because of the constant need for ship operation close-by  
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What are some challenges associated with using underwater gliders? 
Select all correct answers.

a) Navigating under ice where satellite communication is not available  

b) Their inability to operate in dynamic conditions like boundary currents and extreme weather 

c) Potential biofouling on sensors during long missions  

d) Communication delays in remote or polar regions with limited satellite coverage 

e) High energy consumption limits mission duration to a few days with basic payload 

f) High operational costs because of the constant need for ship operation close-by  
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Take-home message
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There is no one-size-fits-all instrument for diverse scientific objectives

What advancements in technology will enable 
alternate methods of gathering data for the most 
remote areas of the ocean? 

What technology being developed in the next 5-10 
years will dominate the scientific community in the 
2050s?
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https://youtu.be/gd4_mMBvTaM?list=PL1cuUQt6PgLS9_7tAGS-r5xj8HXHF6SrS
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THANKS!
Thank you! © Lana Young 

(ASP/NIWA)


