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The context: what do we use MBES backscatter for? 
Sand extraction

on the Belgian part of the North Sea

Industry 
3 millions m³/year 

Beach maintenance
Up to now 2 million m³/ year
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To monitor
the impact of 

sand extraction

Near field impact
Bathymetry
Bottom BS

Tillin et al. 2011

Monitoring the impact of sand extraction = National and EU legal obligation

The context: what do we use MBES backscatter for? 

Far field impact
Water Column BS



The context: what do we use MBES backscatter for? 
In monitoring areas :

 BS time series = proxy for seabed evolution

e.g. 

KBMA area
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(m LAT)

250 m

10

20

RV Belgica EM1002 100 kHz RV Belgica EM3002D 300 kHz
New RV Belgica

EM2040 DUAL RX 



To present our results and our expectations in FEMME... 
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The context: what do we use MBES backscatter for? 



2000 2010 2020

MBES past and future RV Belgica A962

EM2040 DUAL RX

EM1002

EM2040 DUAL RX

EM3002 DUAL

EM2040 DUAL SWATH

New RV Belgica

RV Simon Stevin

HV 
Sirius

Optimal sharing of BS data 
≠ MBES
≠ Acquisition mode
For integration in seabed 
sediment mapping and 
monitoring
 Calibration

See poster!

http://www.vliz.be/NL/HOME


A plea for MBES BS calibration:

• A key point for any objective use of BS

• Only absolute calibration gives access to the sediment properties

• Calibration is applied uniformly and without problems for:
• Satellite-radar BS measurements of the Earth
• Fisheries acoustics, biomass monitoring
• Bathymetry measurements done by the same echosounders!

• Actually, sensor calibration does not raise question in any scientific 
measurement activity - why is it still a problem with sediment BS?

Xavier Lurton, BSWG II Workshop - Halifax, NS, 25 Oct 2022



Things are moving in the right direction:
• See T. I. Birkenes Lønmo, J. H. Clarke and R. Fezzani & L. Berger FEMME 2023 contributions

• Ifremer's pioneering work over the last two decades (e.g. Eleftherakis et al., 2018)

• Recent expressions of interest from IHO, NOAA, SHOM

• Backscatter Working Group II - Calibration Branch

For users, cross-calibration on a reference area provides a 
pragmatic solution for BS calibration 



The Kwinte reference area:
• 17 km from the coast between two 

sandbanks

• Length: 1 km; width: 440 m
Depth: 23 to 26 m LAT

• Sediment : sandy gravel with shells

• Defined in the Belgian Marine Spatial 
Plan 2020-2026 as a reference area for 
the calibration and quality evaluation of 
measuring devices where seabed 
disturbing activities are prohibited

www.afdelingkust.be/en/acoustic-reference-area-kwinte

• Open to everyone to validate bathymetry 
and backscatter strength data

• Calculation in subarea
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Stability of the Kwinte reference area
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Stability of the Kwinte reference area

Bathymetry and BS 
are stable

No significant trend 
is observed



From Carré-Renard reference area  Kwinte @ 300 kHz ≈ 12 dB!

0 100 km

Carré Renard

Reference area for
• bathymetry 
• backscatter
RV Belgica EM3002 dual 300 kHz
• 2010
• 2015

On Carré-Renard, ±[30°,50°]:
Bias RV Belgica EM3002D – EK80 = 5.5 dB



From Carré Renard reference area  Kwinte @ 300 kHz ≈ 12 dB!

0 100 km

Carré Renard

Kwinte

Reference area for
• bathymetry 
• backscatter
RV Belgica EM3002 dual 300 kHz
• 2010
• 2015

On Kwinte, ±[30°,50°], RV Belgica EM3002D time series:
Mean BS level = -17.6 dB

On Carré-Renard, ±[30°,50°]:
Bias RV Belgica EM3002D – EK80 = 5.5 dB

“calibrated” Kwinte area reference backscatter level in 
±[30°,50°] @ 300 kHz = -12 dB



Based on -12 dB: KM BS corrections for RV Belgica EM2040 dual RX

Torgrim Eldevik 
February/March 2022

-12 dB 
reference 

level

Before After

• BS corrs for 18 runtime settings
(3 frequencies, 2 sector modes , 3 pulse lengths)

• Based on recordings on Kwinte area

• Assuming a BS mean level of -12 dB

± [20°, 50°]



Backscatter reference level on Kwinte area (22-25 May 2023):
HV Sirius

EK80 with Pan&Tilt device

ES70

ES200

ES333

1. Installation on the 
moon-pool of the HV 
Sirius

2. EK80 calibration using a 
25mm sphere

3. EK80 data acquisition on 
Kwinte area on a 
reference track:
•  50 to 440 kHz
• -10° to 75° step 5°
• 18 round-trip lines / F

Reference angular reponse

-11.6 dB
@ 

300 kHz

Cross Calibration
EM1002, EM3002, EM2040

RVs Belgica, Simon Stevin, HV Sirius



ping

beam

dB

Calibrated BS
+ beam pattern correction

 Seabed classification
based on angular response

Calibrated BS
+ beam pattern correction

+ flattening – angular compensation

RV Belgica EM2040 cross calibration:
Raw BS

“La Belle Image”
The one geologists want!
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300 kHz – normal mode – medium pulse length



EM2040 BS – Sea water temperature relationship 

• BS variation correlated with sea water temperature
• As high as 4.5 dB on the port sector between “cold” and “warm” water  
• Reversed trend between outer and central sectors in normal mode
• Similar reverse trend in single-sector mode

?



EM2040 BS – Sea water temperature relationship 



EM2040 BS – Sea water temperature relationship 



BS – T°  using the same BS corr is not possible!



BS – T°  using the same BS corr is not possible!

∆Bscorrs = 4 dB
@ 60°



All these sources of BS variation... 
And now to top it all off, it changes 
with temperature...
 It's getting nightmarish!

Farewell to
real-time

BScorr use?

And what about 
water column BS 

data?

EK80
stability?



The solution:
Mandatory survey of the Kwinte calculation area during each campaign
 Using the usual monitoring mode (300 kHz, normal mode, medium pulse length)

500 m



The solution:
Mandatory survey of the Kwinte calculation area during each campaign
 BScorr per campaign based on EK80 measurements from May 2023

C2205
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https://erddap.naturalsciences.be/



The solution :
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Mandatory survey of the Kwinte calculation area during each campaign
 BScorr per campaign based on EK80 measurements from May 2023



Thank you for your attention!
Takk for oppmerks omheten!

Uncalibrated BS  map of the Wes thinder and Noordhinder s andbanks  area 
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