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Prediction	of	acoustic	pollution	in	Arctic	fjords:	 
the	importance	of	3-D	acoustic	propagation	modeling.
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The	Arctic	is	warming	rapidlyBackground


Sea-ice	covering	declines	drastically,	 
with	a	potential	ice-free	summer	predicted	by	2040:	

Unprecedented	access	to	the	Arctic	for	
anthropogenic	activities	:


Increasing	anthropogenic	noise	in	a	nearly	
pristine	acoustic	environment


Scott	Duncan



Increasing	noise	pollution	?

Underwater	passive	acoustic	research	in	Ny	Alesund	:	

➢ Describe	soundscape	(biophony,	geophony,	anthropophony);	

➢ Monitor	changes	over	time;

➢ Assess	impact	of	anthropogenic	noise	on	marine	fauna.

Context
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=>	Risk	of	masking



What	is	noise	pollution	?Issue

	(Katy	Heise)

TL	~	20log(d)	,		with	d	distance	(source-receiver)

d



How	to	predict	noise	pollution	?Issue

Acoustic	propagation	modeling	to	predict	noise	pollution

⇒ spatial	acoustic	propagation	is	often	simplified	in	several	(N)	plans	(2D)


Is	a	traditional	N	x	2D	propagation	model	

sufficient	in	Arctic	fjords?
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Aulanier	et	al	(2017)

10	km

Ray	propagation	in	a	plan	(2D:	depth	x	range)
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Objectives Footprint	estimation	via	3D	propagation	model

Propagation	model	considering	the	Fjord	bathymetry	and	geography	in	3D	(Bellhop	3D)

➢ Comparison	propagation	model	nx2D	vs	3D



SLvessel=190dB

RLtone=100dB	at	500Hz

	=>	caller	at	~	500m	to	1km	


➢ Comparison	propagation	model	3D	vs	nx2D

Propagation	model	considering	the	Fjord	bathymethry	and	geography	in	3D	(Bellhop	3D)

Results Footprint	estimation	via	3D	propagation	model

Signal	Excess	estimation:

SE	=SL-TL-NL

A	‘pessimist’	scenario:

SL	~		value	of	nosiest	vessel	from	literature	
SL=190	dB 
ex:	Cargo	(~100m)



➢ At	a	spatial	scale:	mapping	acoustic	footprint	where	2D	propagation	models	can’t	propagate	
sounds


➢ Improvement	of	sound	exposure	level	estimation	:	highlighting	higher	acoustic	exposure	to	
shipping	noise	to	marine	species	than	2D	propagation	models


➢ Perspectives	:	predict	acoustic	footprint	in	the	fjords.
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Discussion Impact	for	management	

Toward	a	better	qualification	and	quantification	of		anthropophony	impacts	 
for	marine	spatial	planning	through	a	3D	propagation	model



Workshop	SERENADE

Juin	2022

Thank	you	for	your	attention 
Any	question	?

richard.somme@orange.fr


https://seaobs-somme.fr/	
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Le	Courtois	et	al	(2016),Veirs	et	al.	(2016),	Farcas	et	al	(2020)

How	to	predict	noise	pollution	?Issue

Acoustic	propagation	modeling	to	predict	noise	pollution
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