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Glider survey characteristic :

• Gulf of Lions

• February 2011 - April 2011

• Deployment of Slocum Glider (G2)

• Equipped with : 

• CTD sensor (currents)

• Optical sensor (turbidity)

Bourrin et al., 2015

Aim :

• Measurement of currents and 
turbidity in coastal area 

• Assess the impact of flood and 
storms events
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Indirect current measurement from CTD 
sensor :

• Drift of glider between two surfacing (DAC)

• Geostrophic current estimation from (u): 
• gravity field
• density gradient
• Coriolis effect

Bourrin et al., 2015

During a storm and flood event

(1)
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Indirect current measurement from CTD 
sensor :

• Drift of glider between two surfacing (DAC)

• Geostrophic current estimation from (u): 
• gravity field
• density gradient
• Coriolis effect

• Absolute currents :

• Adjustment of geostrophic velocities 

Bourrin et al., 2015

During a storm and flood event

Uabs = u + DAC (2)

An adcp is used to improve the estimation of the vertical structure of currents

(1)
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Glider Survey of the Rhône river mouth

Characteristic :

• February 2017 - March 2017

• Deployment of Slocum Glider (G2)

• Equipped with : 

• DVL : 600 kHz

• Optical sensor : 2 wavelength 
(532/880 nm)

• CTD sensor 

Wetlab ECO puck
RDI DVL (Dopler Velocity 

Log) Explorer Un-pumped CTD
SBE-41CP
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Glider operation

Tilt of the ADCP (11° forward)

Downcasts Upcasts

b)

ADCP data (a and b) :
• Acoustically derived relative velocities (u,v,w,BT)
• Acoustically derived suspended particle matter (SPM)

c)

a)

Downcasts only

CTD, ECO Puck and Navigation data (c) :
• Depth average Current 
• Surface Drift
• Geostrophic component
• Optically derived SPM (BB, CHL)

Downcasts/Upcasts

ADCP data (a and b) :
• Acoustically derived relative velocities (u,v,w,BT)
• Acoustically derived suspended particle matter (SPM) Downcasts only
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Reconstruction of relative velocity profiles

Correlation threshold (64 counts) Filtered northward velocity (m.s-1) Northward relative velocity
(m.s-1)

Many et al., in progress 

Application of a quality threshold:
• Reduce the range of ADCP by 2

Stack of data (Fisher and Visbeck., 1992):
• Using a median on overlapping profiles

in black solide line is the median
in dotted red line : quantile (25)
in dotted black line : quantile (75)
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Uncertainties on relative velocity profiles

Many et al., in progress 

Number of 
overlapping data

Uncertainties on 
relative water 

velocities (m.s-1)

• Uncertainties is : 0.07/sqrt(N) with N : number of overlapping data

Configuration:
• 1 ping = 1 profile ~ 10s
• Cell size : 1m
• Instrument error : 0.07 m s-1
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Glider Underwater Motion (GuwM)

Many et al., in progress 

• GuwM : Using Dead reckoning (using Woithe et al., 2011 method) and Bottom track

𝑼𝒂𝒅𝒄𝒑(𝒛,𝒕) = 𝑼𝒈𝒍𝒊𝒅𝒆𝒓 𝒛,𝒕 + 𝑼𝒐𝒄𝒆𝒂𝒏 𝒛,𝒕

(4)

(5)

(6)

Components of velocities : 

(3)

𝑢𝑔𝑐𝑜𝑟𝑟(𝑧,𝑡) = 𝑎 𝑢𝑔 𝑧,𝑡 + b (7)
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Many et al., in progress 

𝑼𝒂𝒅𝒄𝒑(𝒛,𝒕) = 𝑼𝒈𝒍𝒊𝒅𝒆𝒓 𝒛,𝒕 + 𝑼𝒐𝒄𝒆𝒂𝒏 𝒛,𝒕

Components of velocities : 

Absolute velocities of currents:

Glider Underwater Motion (GuwM)

• GuwM : Using Dead reckoning (using Woithe et al., 2011 method) and Bottom track

𝑢𝑔𝑐𝑜𝑟𝑟(𝑧,𝑡) = 𝑎 𝑢𝑔 𝑧,𝑡 + b (7)

(3)

𝒖𝒐𝒄𝒆𝒂𝒏(𝒛,𝒕) = 𝒖𝒂𝒅𝒄𝒑 𝒛,𝒕 - 𝒖𝒈𝒄𝒐𝒓𝒓 𝒛,𝒕 (8)

(6)
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Many et al., in progress 

Absolute Water Velocities Method Comparison
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Conclusion and outlook

• Estimation of currents with an uncertainty about 0.04 m.s-1 and 
0.1 m.s-1 with a simple flight plan 

→ This can represent until 50% of the absolute velocities in 
some cases 

• Ongoing : 

• Comparison with a flight model more complex 
(Merckelbach et al,. 2010)

• Contribution of inverse solution (Visbeck,. 2002)

• Comparison with other fixed platforms and model

• Coupling with turbidity estimation (ADCP) for fluxes calculation
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