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 Underwater Glider Pedigree

 Working depth: 

200m/1000m/1500m

4000m/11000m

 Weight:70kg/100kg

/150kg/250kg

 AUV

 Light-weight AUV

 Middle-weight AUV

 Large-weight AUV
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• CTD/Dissolved oxygen 
sensor
• Microstructure     
turbulence profiler
• ADCP
•Hydrophone
• Underwater acoustic 
communication set
• Turbidity meter
• Chlorophyll fluorimeter 
• γ-ray sensor/radiometer
• Optical backscatter sensor
• Phycobilin sensor
• Electromagnetic sensor
• ……
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Data Highlights

Currently, Petrel gliders have completed more than 50,000
profiles in total, with a total voyage of more than 150,000 km.

 In July 2020, Petrel-X PLUS glider dove to 10,619m and
created a new world record;

 Since May 2019, Petrel gliders have performed large-scale network observation
of the ocean phenomena in South China Sea, including mesoscale eddies and
typhoons;

Petrel Underwater Glider1

 Till May 2020, Petrel-L long-endurance underwater glider
had operated for duration of more than 300 days and
endurance of more than 4,000km ；

 During June-July 2017, 7 Petrel gliders formed a network and completed the
world’s first underwater-glider-based typhoon observation.



New World 
Record (2020)

“Petrel-X PLUS” Glider

Glider-1 Glider-2

In July 2020,“Petrel-X PLUS” glider performed a comprehensive survey
and dove to 10,245m, 10,347m, and 10,619m in three profiles, breaking the
world record for deepest dive by underwater glider.
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velocity:1 knot
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Petrel-L long-endurance glider 

Salinity

Temperature
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In 2020, Petrel-L travelled in South China Sea for 301 continuous days,
completing 1250 profiles and a voyage of 4435 km.



Application in environmental 
observation (network)

The 10th Chinese National 
Arctic Research Expedition

On August 25, 2019, the Petrel glider fleet carried out temperature,
salinity and dissolved oxygen observation in the Bering Sea.

2



Sixth segment of China's first global 
ocean comprehensive scientific 
expedition, IODP Expedition 46

In April 2018, the Petrel gliders performed mission of the Sixth segment of
China's first global ocean comprehensive scientific expedition, and conducted
ocean turbulence observation for the first time.

Application in environmental 
observation (network)2



Performed 

Three-dimensional analysis result of mesoscale eddy based on network observation data 
obtained by underwater gliders

(a) Potential temperature anomaly above 900 m; (b) Potential temperature anomaly above 350 
m; (c) Density anomaly above 900 m; (d) Density anomaly above 300 m

Application in environmental 
observation (network)2

In July 2017, Petrel gliders performed observation of the mesoscale eddy
in the South China Sea, and the 3D structure analysis of the eddy was made
based on the data obtained.



Vertical distribution of chlorophyll, 
colored dissolved organic matter, and 

dissolved oxygen concentration
(a) Chlorophyll concentration;

(b) Chlorophyll concentration above 
200m;

(c) Colored dissolved organic matter 
concentration;

(d) Dissolved oxygen concentration。
The black and grey contour lines denote 

the potential density. 

Application in environmental 
observation (network)2

In 2017, Petrel glider performed biochemical observation in South China Sea.



Fluctuations of temperature, potential density 
fields observed by underwater gliders

Application in environmental 
observation (network)2

During the survey in SCS, the Petrel glider captured the internal solitary
waves (ISWs) and the thermohaline fluctuation is verified to be caused by
the ISWs, according to the analysis of a MODIS true-color image.

The ISW identified by a MODIS image 



In 2017, Petrel made the first typhoon
observation in South China Sea.

A fleet of 7 underwater gliders conducted the
observation of typhoons “Hato” and “Pakhar”,
and obtained continuous observation data of the
sea area where the typhoons passed by.

Application in environmental 
observation (network)2



 We can provide
1) Gilder platforms, including multiple gilders of different working
depths (1000m, 1500m, 4000m, etc.);
2) Sensors to acquire marine environment parameters, involving CTD,
biochemistry, turbulence, optics, etc.;
3) Cooperation and exchange on glider technology, maintenance, data
processing, etc.;
4) Data sharing: data obtained are shared by both parties.

Possible future cooperation3

 We may need:
1) Communication on the observation scheme, equipment required, etc.,
based on the specific observation task;
2) Ship support, for the deployment and recovery of glider;
3) Workshop support, for set-up of gliders and on-site communication.
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Thank you！
Welcome to cooperate.

Email: wei.ma@tju.edu.cn
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