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1)	Ambient	seismic	noise	is	widely	used	to	image	and	
monitor	the	Earth’s	surface	and	interior	

Weaver	&	Lobkis	(2002);	Campillo	&	Paul	(2003)	

Correlation	yields	the	Greens	
function	between	the	detectors	
as	if	one	was	a	source	
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Relative	Velocity	Change	are	observed	with	Coda	Wave	Interferometry	
[Poupinet	et	al.(1984)	;		Snieder	et	al,	Science	(2002)]	

Structural	changes	are	observed	with	Coda	Wave	Decorrelation		
[Cowan	(2002);	Larose	et	al.	(2010)]	
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2)	Diffuse	waves	are	highly	sensitive	to	small	perturbations	
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We	expect	:	
-  a	decrease	of	apparent	velocity	in	the	coda	
-  a	decorrelation	of	the	waveforms	

QUESTION	1	:	what	is	the	effet	of	water	infiltration	or	
fluid	injection	in		granular	or	porous	materials	?	

QUESTION	2	:	which	effect	is	dominating	?	
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Laboratory	test:	
Water	injection	in	sand	(active	experiment)	

For	the	sake	of	simplicity	:	we	
use	one	active	source	and	one	
receiver	(no	ambient	noise	
correlation	at	first).	This	is	a	
standard	Coda	Wave	
Deccorelation	experiment.	
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Laboratory	test:	
Water	injection	in	sand	(active	experiment)	

Example	of	changes	in	the	
late	coda,	including	
decorrelation	(change	of	
waveform)	and	relative	
velocity	change	(phase	
shift).	
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Laboratory	test:	
Water	injection	in	sand	(active	experiment)	

•  CCL	:	Coda	Wave	Decorrelation	is	more	sensitive	to	water	injection	
in	porous	sand	than	Coda	Wave	Interferometry	

Coda	Wave	
Decorrelation	

Coda	Wave	
Interferometry	
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Application	1:	moisture	migration	in	concrete	

•  Moisture	modifies	
concrete	strength	
and	aging.	

•  Ultrasound	and	
electromagnetism	
are	complementary	
technis	
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Application	1:	moisture	migration	in	concrete	

CCL	:	Coda	Wave	Decorrelation	is	more	sensitive	to	moisture	
migration	in	concrete	than	Coda	Wave	Interferometry	

CWI	versus	CWD	:	laboratory	and	field	experiments	



2700	m	

N	3200	m	

1500m	d’altitude	

Ice	

Rock+sand	

Rock+sand	

bedrock	

Application	2:	the	Rock	Glacier	«	Gugla	»	
Wallis	(CH)	

•  The	unstable	slope	
threatens	the	
Herbriggen	village	
1000m	above	

•  Rockslides	occur	
during	the	melting	
season	

•  Water	is	interpreted	
as	the	key	factor	

Together	with	:	
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Together	with	:	

CCL	:	Coda	Wave	Decorrelation	is	more	sensitive	to	water	
infiltration	than	Coda	Wave	Interferometry	

Application	2:	the	Rock	Glacier	«	Gugla	»	

•  Water	saturation	
•  Risk	of	slope	destabilisation	

See	also	:		
Guillemot	et	al,	GJI		(2020)	
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Thank	you	for	your	attention	!	
And	please,	read	our	paper	:		
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