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Coastal Louisiana



Vulnerable from the North and South

New Orleans – the Crescent City





Sacramento-San Joaquin Delta

Vulnerable from North and South



Water Levels change….



Protection systems fail…

McCormick-Williamson 1986

Montegut, LA



Flooding…..



Things 

get moved…



We fix things up 

and move on….



Fundamental Changes in 

Plumbing
• Upriver

• Within Delta



Upriver changes → sediment load 

to Delta decreased by 50%



1947 Fisk Map of the river’s historic course 1958 River Flood Capacity Diagram



1947 Fisk Map
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All large rivers 

are dammed



19th Century Delta Landscape:

1400-km2 wetland 

Complex habitat mosaic

Gradients of residence time

Diversity of ecosystem functions

Very high productivity

400  g C/m2-y

Atwater et al. (1979)





Consequences



These analyses show that coastal Louisiana has 

undergone a net change in land area of about -1,883 

square miles (mi2) from 1932 to 2010. This net 

change in land area amounts to a decrease of about 

25 percent of the 1932 land area. ….Trend analyses 

from 1985 to 2010 show a wetland loss rate of 16.57 

mi2 per year. 
Couvillion et al. (2011)



Sommer et al., 2007





Managing the River Flow for a 

Better Future

• Water?

• Sediment?

• Or both…….





Fresh

LSZ

LSZ

Flow moves Low-Salinity Zone

X2

Salty

100 m3 s-1

1000 m3 s-1

The salinity 

response to 

flow is “stiff” 

– i.e., it takes 

a lot of flow 

to change X2

Source:

Monismith et al. 2002
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Fall 2011 - Outflow experiments



Current river management stops 

sediment load getting to coastal 

wetlands and limits new delta growth





Continuing Current Management



Achieving Sustainability





How much is enough?

Gated or Open?



Managing the Flood

in Louisiana
36

Morganza –

1st time since 1973

Bonnet Carre Spillway - ~ 1 yr in 10



Flood of 2011

• Operation of structures not seen in > a 

generation

• Routing of floodwaters into lakes and bays

• Effective management of water

• Sediment management = dredging

• Delta plain largely isolated from flood 

water and sediment
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Managing a Flood to 

Maximize Land Building?

Wax Lake Delta 



A New Approach to 
River Management 
for the 21st Century



World’s Apart?



Working systems



Ecosystem and water supply

- co-equal goals

http://www.tunneltalk.com/images/California-water/Underground-all-the-way-is-.jpg


Navigation, flood risk 

management and ecosystem?




