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Long-term	morphodynamics	of	muddy	backbarrier basins:	Fill	in	or	Empty	out?
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Back-barrier	basins

Basin	filling	without	waves

Marsh	retreat	vs	marsh	drowning

• Mud	vs	Sand:	different	ability	to	fill	a	backbarrier basin
• External	sediment	input	reduces	– and	in	some	cases	prevents	–
marsh	edge	retreat	by	wave	erosion
• Sea	level	rise	increases	the	net	rate	of	marsh	retreat	even	if	
marshes	do	not	drown
• Predicting	marsh	loss	requires	to	account	for	both	internal	
sediment	recycling	and	external	sediment	inputs

Conclusions

Basin	Emptying

Delft3D	+	Module	for	marsh	edge	erosion

Basin	filling	with	waves

Increase	in	sea	level	rise	rate

Drop	in	external	sediment	

(For	all	simulations	co =	0)“filled” “empty” Marsh	edge	erosion?vs

Georgia Virginia

Erosion	
rate

Erodability Wave	
power

Empirical	formula

co	 =	imposed	SSC	at	inlet	(simulates	“external	sediment	availability”)

Tidal	range	=	2	m

Mud	is	mobile	=	can	fill	a	basin

SAND MUD

Waves	oppose	
basin	infilling	by	
eroding	the	marsh	
edge…

…	but	a	large	input	
of	mud	can	
overcome	erosion	
and	promote	
marsh	
progradation

Sediment	recycling	prevent	marsh	drowning

Marsh	erosion	
starts	by	widening	
of	large	(>	1	km)	
channels
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It	is	waves	
erosion…

Marsh	retreats	faster	for	high	RSLR=

…	not	current	
erosion


