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Ltop = Qsfr (1+r0) / [C0(σ+H)]

Delta Mass Balance Model = balance between sea-level rise + subsidence 
vs deposition of sediment and organic matter sequestration:
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Fig. 2 Topography and bathymetry: 1890, 
1930, 2010, and 2110
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Maximum of maximum 
(MOM) water surface 
elevations at Lafitte, 
Louisiana. Gray boxes: 
average cost per person in 
2010 USD for protection 
from Hurricane Isaac 
storm surge for each 
storm surge model mesh 
year 1930-2110. GMSL 
rise of 2 mm/year 1930-
2010 and GMSL rise of 5.1 
mm/year 2010-2110 
included



The Gulf of Mexico (GOM) migrated 7.4 km 
inland within the Louisiana Barataria coastal 
basin between 1973 and 2010. 

For each person in Lafitte, flood defense costs 
increased approximately (2010 USD) $19,000 per 
person per kilometer inland migration of the 
GOM from 1973 to 2010. 

The methodology developed in this case study 
effectively connects wetland loss with increased 
flood defense costs and can be applied to 
communities with similar challenges.

Approximate costs per person are also calculated 
(2010 USD): 
$49,500 (1930), 
$41,400 (1970), 
$37,500 (1990), 
$181,600 (2010), 
$223,600 (2030), 
$247,800 (2050), 
$269,900 (2070), 
$290,100 (2090), and 
$309,800 (2110). 



Mean maximums of maximums (MOM) 
water surface elevations difference (m, 
NAVD88) for 14 hurricanes simulated as 
follows: 

YEARS           Sea Level Rise
a) 1850-1890, 0.5 mm/yr
b) 1890-1930, 1.0 mm/yr
c) 1930-2010, 2.0 mm/yr
d) 2010-2110, 5.1 mm/yr
e) 1850-2110. 

Simulation results for 1850 and 
1890 demonstrate minimal change 
in storm surge characteristics 
along the Louisiana coast. 



Mean maximums of maximums (MOM) water 
surface elevations difference (m, NAVD88) for 
14 hurricanes simulated as follows: 

YEARS           Sea Level Rise
a) 1850-1890, 0.5 mm/yr
b) 1890-1930, 1.0 mm/yr
c) 1930-2010, 2.0 mm/yr
d) 2010-2110, 5.1 mm/yr
e) 1850-2110. 

A mean maximum storm surge 
height increase of 0.26 m from 
1930 to 2010 is quantified within 
the sediment-abundant 
Atchafalaya-Vermilion coastal 
basin, while increases of 0.34 m 
and 0.41 m are quantified within 
sediment-starved Terrebonne and 
Barataria, respectively. 



Mean maximums of maximums (MOM) 
water surface elevations difference (m, 
NAVD88) for 14 hurricanes simulated as 
follows: 

YEARS           Sea Level Rise
a) 1850-1890, 0.5 mm/yr
b) 1890-1930, 1.0 mm/yr
c) 1930-2010, 2.0 mm/yr
d) 2010-2110, 5.1 mm/yr
e) 1850-2110. 

Future mean maximum storm 
surge heights increase across 
these three coastal basins by 0.67 
m, 0.55 m, and 0.75 m, indicating 
negligible differences from 2010 to 
2110, regardless of sediment 
availability. 



1. A mean maximum storm surge height increase of 0.26 m from 1930 to 2010 is quantified 
within the sediment-abundant Atchafalaya-Vermilion coastal basin, while increases of 0.34 
m and 0.41 m are quantified within sediment-starved Terrebonne and Barataria, 
respectively. 

2. Future mean maximum storm surge heights increase across these three coastal basins by 
0.67 m, 0.55 m, and 0.75 m, indicating negligible differences from 2010 to 2110, regardless 
of sediment availability. 

3. Results indicate that past changes in the Louisiana coastal landscape and storm surge were 
a consequence of local land and river management decisions while future changes are 
dominated by relative (subsidence and eustatic) sea level rise. 
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Questions?



Ltop = Qsfr (1+r0) / [C0(σ+H)]
Ltop the area of the delta top where :
Qs total volumetric sediment supply,
fr the fraction retained in the delta top, 
and
rorg the rate of storage of organic matter 
in soil of delta top, 
H is eustatic sea level,
σ spatially averaged subsidence rate

Delta Mass Balance Model = 
balance between sea-level rise + 
subsidence vs deposition of 
sediment and organic matter 
sequestration

Paola, C., R.R. Twilley, D. Edmunds, 
W. Kim, et al. (2011). "Natural 
Processes in Delta Restoration: 
Application to the Mississippi Delta." 
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Louisiana 2017 Coastal 
Master Plan

Coastal Protection and 
Restoration Authority



Distributary System – sediment 
delivery to coastal deltaic floodplain
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Does this hold true at different scales?
Does a territory have same use of boundary as a home?

Persac, 1858, "Norman's Chart of the Lower Mississippi River"
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MR&T Flood Control Act of 1928 (1941)

Project Design Flood 


