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History
2013 – 2021 Researcher @ GEOMAR, Germany

2022 – Now Researcher @ Ghent University, Belgium

2025 – Now hydroacoustic consultant

Focus:

Constrainable uncertainties

Water column methods:

Publications 2023, 2025, 

Ongoing with UGent and VLIZ (subm.)

Ongoing with TNO, NIOZ (2027?)



• You know it

• Here it is (example)

• Not widely used
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• Relativelyt little attention
• To the usefulness

• To the progress currently made

• Aim
• Change this

• Demonstrate advanced 

quantitative capabilities 

• Use example
• Gas bubbles, starts drawing 

some attention

• Best developed subtopic

• My research focus

• Report on some recent 

breakthroguh

MBES WATER COLUMN DATA
B u b b l e  s t r e a m  i n v e s t i g a t i o n

© TNO/NIOZ/Utrecht U.

Look! A bubble stream!

How much gas is released?
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MARINE GAS RELEASE
B u b b l e  s t r e a m  i n v e s t i g a t i o n

© TNO/NIOZ/Utrecht U.

Look! A bubble stream!

• Some scientific interest

• Greenhouse gas

• Used to be natural seepage sits 

for me

• Recently moved more to 

monitoring antropgenic source

• Is there any leakage

• Is it relevant

• Do I need to fix it?

• Bubbles

• Highest potential to reach 

the atmosphere

• Well detectible

© GEOMAR © GEOMAR

Typically Methane or CO2

Emission reporting

Natural emissions

Abandoned wells

Pipelines

CCS sites
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WHY ACOUSTICS?
B u b b l e  s t r e a m  i n v e s t i g a t i o n

Look! A bubble stream!

How much gas is released?

Scaling / Operational effort

Smaller vessels

Combine detection with quantification

Tradeoff

More theoretical complexity

Uncertainty in modeling



Summed 𝜎𝐵𝑆

Acoustics (MBES/SBES)

Acoustic layer 𝐶𝐶𝑎𝑙𝑖𝑏 𝐶𝐼𝑛𝑣 Gas flow

Inversion

Inversion parameters:
Frequency
Bubble sizes
Bubble shape
Bubble dissolution
…

Coverage!

Modeling      or Field calib.

B u b b l e  s t r e a m  m e a s u r e m e n t s

𝜎𝐵𝑆

MEASUREMEMENT 
PRINCIPLE
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WHY MBES
B u b b l e  s t r e a m  m e a s u r e m e n t s

SBES

Small ☺

Calibration ☺

Broadband ☺

Misses bubble streams …

MBES

Coverage! ☺

Availability ☺

Calibration?



ECHO GRID INTEGRATION
B u b b l e  s t r e a m  m e a s u r e m e n t s

MBES based quantification

Theoretical foundation published 2023

Sum over echo grid

Validated using simulation

Simulations

How to get 𝜎𝐵𝑆? 

Urban et al. 2023
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𝜎𝐵𝑆



Can a real MBES measure this?



TWO EXPERIMENTS
V e r i f i c a t i o n  e x p e r i m e n t s

1: R/V Meteor, 2017 (Published 2025)

Black sea shelf, 120m water depth

Kongsberg EM710

Calibrate against Simrad EK80 ES38

Urban et al. 2023

Van der Marel et al. In prep

© TNO/NIOZ/Utrecht U.
2: R/V Pelagia, 2025  

North sea, 25m water depth

Kongsberg EM2040

Calibrate against synthetic bubble source
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MEASUREMENT CONSISTENCY
V e r i f i c a t i o n  e x p e r i m e n t s
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Repeatable results!

Weak plumes show 

more variation

Are measurements 

repeatable?

Over time ☺

Over beam angle ☺
Backscatter vs Beam angle



VS SBES
V e r i f i c a t i o n  e x p e r i m e n t s
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MBES vs SBES?

Same quality ☺

Sees more ☺

Can be cross-calibrated ☺

MBES vs SBES



QUANTIFICATION 
RESULTS

V e r i f i c a t i o n  e x p e r i m e n t s

© Urban et. al 2025 

CC-BY-3.0

260-780 T/Year



VS SYNTHETIC SOURCE
V e r i f i c a t i o n  e x p e r i m e n t s
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~2.5 mL/min

~350 mL/min

© TNO/NIOZ/Utrecht U.



AGAINST SYNTHETIC SOURCE
V e r i f i c a t i o n  e x p e r i m e n t s
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MBES results

Directly proportional ☺

Less variation than against 

SBES ☺

Bubble sizes ☺

~2.5 mL/min ~375 mL/min
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No sparger

(large bubbles)
Sparger

(small bubbles)

©Images: TNO/NIOZ/UU/Ugent/Urcoustics all rights reserved

BUBBLE SIZES
V e r i f i c a t i o n  e x p e r i m e n t s



Lessons learned and outlook



MBESS ARE QUANTITATIVE DEVICES
S u m m a r y  a n d  l e s s o n s  l e a r n e d

Beam and nearfield 

correction

Near field

Far field

Near field

Far field



DATA SIZE?
S u m m a r y  a n d  l e s s o n s  l e a r n e d

Adapt to your task:

Correct / appropriate ping rate

When to record what in which settings

Lossy compression

Processing strategy

Workflow / tooling!

 Github.com/themachinethatgoesping

ca 580 GB



DETECTION LIMITS
S u m m a r y  a n d  l e s s o n s  l e a r n e d



MBES WORKFLOW
S u m m a r y  a n d  l e s s o n s  l e a r n e d
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Calibrate against e.g. 
synthethic bubble source

MBES survey planning 
Parallel lines, ping density, 
overlap adapted to depth

Robust ☺

Repeated surveying
Only to generate time serias

High effort 

MBES detection
Are a measurement

Low effort ☺

Decrease uncertainties ☺



THANK YOU!

peter.urban@ugent.be
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