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The context: what do we use MBES backscatter for?

Sand extraction
on the Belgian part of the North Sea

United
Kingdom

Netherlands

Industry
3 millions m*/year

] Aggregate extraction zones
[ZJ Exploration zone
Bathymetry (m LAT)

Beach maintenance
Up to now 2 million m®/ year
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Source: Bathymetric model of the Belgian part of the North Sea (Flemish Hydrography and Continental Shelf Service)
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The context: what do we use MBES backscatter for?

Direct and indirect impacts To monitor

1. Increased turbidity 5. Seabed sediment veneers 9. Seabed removal: bathymetric change .

2. Far field changes in tides and currents 6. Deposition from sediment plumes 10. Draghead noise t h € Impa ct Of
3. 'Passive’ sediment plume 7. ‘Active overflow plume 11. ‘Active’ screening plume .

4. Plume dispersal 8. Ship/Machinery noise 12. Base of deposit sand extraction

Tidal Residual e

- Near field impact
Y . Bathymetry
2. 20 Bottom BS

: Far field impact
150 e Water Column BS
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I Resource - sand and gravel B Bedrock  ---- Licence boundary

0

[ | Water column

Tillin et al. 2011

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




The context: what do we use MBES backscatter for?

Uncalibrated
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Backscatter
mean * std in £[30°,50°]

Source: Bathymetric model of the Belgian part of the North Sea (Flemish Hydrography and Continental Shelf Service)

e.g.
e KBMA area
[ Aggregate extraction zones
[ MBES monitoring zone
Bathymetry (m LAT)
250 m

In monitoring areas :
BS time series = proxy for seabed evolution
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The context: what do we use MBES backscatter for?
To present our results and our expectations in FEMME...
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MBES past and future

RV Belgica A962

[ A New RV Belgica
Optimal sharing of BS data ~ See poster!
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# Acquisition mode EM2040 DUAL RX

For integration in seabed g [ Simontevin
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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

e Calibration is applied uniformly and without problems for:
e 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 Il Workshop - Halifax, NS, 25 Oct 2022



Things are moving in the right direction:

 SeeT. |. Birkenes Loanmo, 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 Il - Calibration Branch

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

Reference angular Derived MBES BS
Reference area . :
response based on correction file
calibrated SBES data (= Kongsberg ‘BSCorr’)
® Per mode
2 -10 » Sector
measured with: D 1 f X : Frequency
calibrated SBES Pulse length

-20

MBES to calibrate O ngle deg - Calibrated MBES




The Kwinte reference area:

e 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

e (Calculation in subarea

* Open to everyone to validate bathymetry
and backscatter strength data

www.afdelingkust.be/en/acoustic-reference-area-kwinte
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Stability of the Kwinte reference area

Raw Uncalibrated BS
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Stability of the Kwinte reference area
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From Carre Renard reference area =2 Kwinte @ 300 kHz= 12 dB!

Reference area for 7~
* bathymetry SH M
i ba Ckscatte r L'océan en référence

RV Belgica EM3002 dual 300 kHz
e 2010
e 2015

Backscatter dB

= EK80 = RV Belgica EM3002 average 2015 - 2019

-22 . - T - T - . - . : .
-60 -40 -20 0 20 40

Incidence angle

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

60



From Carre Renard reference area =2 Kwinte @ 300 kHz= 12 dB!

= EK80 = RV Belgica EM3002 average 2015 - 2019 +5.5dB

Backscatter dB

_22 I i | ! | ! | ! | T T T T

.60 -40 20 0 20 40 60
Incidence angle
Reference area for 7\ - On Carré-Renard, +[30°,50°]:
* bathymetry SH M R emer Bias RV Belgica EM3002D — EK80 = 5.5 dB
* backscatter LRSS P On Kwinte, +[30°,50°], RV Belgica EM3002D time series:
RV Belgica EM3002 dual 300 kHz Mean BS level = -17.6 dB
e 2010 “calibrated” Kwinte area reference backscatter level in

e 2015 £[30°,50°] @ 300 kHz = -12 dB




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

Version 2.16

% EM-BScorr _— BS corrs for 18 runtime settings
(3 frequencies, 2 sector modes, 3 pulse lengths)

Setup

[FRRRREI] 15LCIcAC2315KwiteZ31510_RAV_TIOE_DRAUGHT AC_DATA\ I scect o fes e Based on recordings on Kwinte area

EM model detected:
Input files. 4 file(s) selected

M Scale corrections by sound velocity

gt ) 10| * Assuming a BS mean level of -12 dB

MABS_TS_KW_EM2040\12_KW2318\KM_NORMALISATION\

Reprocessing line 4 of 4 lines 0003_20230922_180908_Belgica.all

suedere

=t Torgrim Eldevik
Calib file used EM 2040, made 02-Mar-2022 11:48:51 w gﬁ February/March 2022

KONGSBERG

Before After

BS average across (deg) from 18 line(s), all swaths (red,g.byellow)

-12 dB
reference
level




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

HV Sirius Reference angular reponse
1 1. Installation on the

moon-pool of the HV 0 ( — 200 kHz )
Sirius -4
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RV Belgica EM2040 cross calibration:

Raw BS Calibrated BS Calibrated BS
i + beam pattern correction
0004_20220204_052559_Belgica.all + beam pattern CorreCtlon . p .
300 kHz — normal mode — medium pulse length + flattenlng - angular Compensatlon

S

_’%5

beam

== RAW BS = EK80 == BScorr
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EM?2040 BS — Sea water temperature relationship

Backscatter dB

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

?

RV Belgica - Kwinte area - 2022-2023 Line color = RV Belgica - Kwinte area - 2022-2023
300 kHz, normal mode, medium pulse length Seawater °C 300 kHz, single sector mode, long pulse length
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EM?2040 BS — Sea water temperature relationship

RV Belgica - Kwinte area - 2022-2023

300 kHz, normal mode, medium pulse length
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EM?2040 BS — Sea water temperature relationship
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BS — T° = using the same BS corr is not possible!

RV Belgica - Kwinte area
300 kHz, normal mode, medium pulse length
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BS — T° = using the same BS corr is not possible!

Backscatter dB
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RV Belgica - Kwinte area
300 kHz, normal mode, medium pulse length
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" Farewell to-

) _real-time .
\_BScorr use? .

" EK80

b

stability?
i

All these sources of BS variation. ..

And now to top it all off, it changes
with temperature. ..

It's getting nightmarish!

~—And what about )
7 water column BS
- data?




The solution:
Mandatory survey of the Kwinte calculation area during each campaign

— Using the usual monitoring mode (300 kHz, normal mode, medium pulse length)




The solution:
Mandatory survey of the Kwinte calculation area during each campaign

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

— BScorr per campaign based on EK80 measurements from May 2023

Calibrated Backscatter dB

0

[EEY
o

N
o

|

w
o
|

40

500 m

Calibrated Backscatter dB

& [S)

—

Calibrated Béckscatter dB

) o

N e N
S S

N
a

20 40

60

& o

Calibrated Backscatter dB

-60 -40 -20 0 20 40 60

Incidence angle

Calibfated Backsc;tter dB

)
%]

o o

N =
S 1S)

)

[
S

-60 -40 -20 0
Incidence angle

20 40 60

C2205

26/02/2022
04/03/2022

EM2040 Dual RX
300 kHz

\

normal mode
medium PL

Midde

Belgian
part of

North Sea

Wk -

https://erddap.naturalsciences.be/



/1 ..‘.r ";- .!i'-r

r ’“”J" »/JJ bf Jolrattantionis
df foroppr NErKsSOmMAetent

A ]

- 8 '
«W o
it o Iy"
7 T y ' Hyy
)’J " v /4




	EM2040 backscatter cross-calibration on the Kwinte reference area (Belgian part of the North Sea): principles, results and prospects.
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	A plea for MBES BS calibration:
	Things are moving in the right direction:
	Slide Number 9
	Stability of the Kwinte reference area
	Stability of the Kwinte reference area
	From Carré-Renard reference area  Kwinte @ 300 kHz ≈ 12 dB!
	From Carré Renard reference area  Kwinte @ 300 kHz ≈ 12 dB!
	Based on -12 dB: KM BS corrections for RV Belgica EM2040 dual RX
	Backscatter reference level on Kwinte area (22-25 May 2023):
	RV Belgica EM2040 cross calibration:
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	The solution:
	The solution:
	The solution :
	Slide Number 26

