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how effective iS levee-only flooD pRotection? 
Much of the population of southern Louisiana is threatened by flooding, from both hurricanes and the river. Many residents 
want that protection to be provided by levees or flood walls. Given recent trends, we examined whether such structures 
alone, as opposed to levees operating in conjunction with wetland buffers, could offer the kind of protection Louisiana 
residents need.

ouR analySiS
We considered an array of flood protection needs in south Louisiana. In terms of areas needing protection from river 
and hurricane flooding, we considered the heavily populated river corridor south of Baton Rouge and areas south of the 
Atchafalaya Basin. We also examined communities inside the Atchafalaya Basin that must deal with river flooding. Our 
analysis assumed that almost the entire area south of I-10 and I-12 is subject to potentially catastrophic hurricane flooding. 

When defining the terms of our analysis, it was important to clarify what protection means. In our view, no system of flood 
control can provide a guarantee of safety. This reality is reflected in the State of Louisiana’s 2012 Coastal Master Plan, which 
explicitly states that its flood protection measures only cover risk to property and do not address the need to protect human 
life. In addition, the U.S. Army Corps of Engineers now uses the term “risk reduction” to describe the aim of its levee building 
efforts. Given the scope of what can be achieved, we use the term “protection” to mean introducing a lower flood risk level 
without eliminating the chance of flooding altogether.

what the Science SayS
Our analysis endorses the multiple lines of defense approach to flood management. This approach assumes that many 
different landscape  and structural features can work together to provide as much or more protection than a single 
structure. The first lines of defense are barrier islands, marshes, forested wetlands, and natural and constructed ridges. 
The next lines of defense are man made, such as levees or elevated and floodproofed buildings. This approach creates a 
more redundant system of protection, each component of which reinforces the whole.  
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The multiple lines of defense approach is particularly 
important given what we have learned from the last decade 
of storms in south Louisiana. The failures of the levees 
and floodwalls around New Orleans in the aftermath of 
Hurricane Katrina demonstrate how vulnerable structural 
flood protection measures can be, particularly when they are 
improperly constructed and there are no wetland buffers to 
help reduce storm surge. Some levees in St. Bernard Parish 
survived intact despite being overtopped, while others were 
completely washed away. These levees were built of materials 
with a high clay content, which made the structures stronger. 
The levees also had extensive wetlands in front of them. By 
contrast, levees adjacent to the expanded Mississippi River 
Gulf Outlet were poorly constructed, not properly maintained, 
and did not have wetland buffers. These levees were destroyed 
by waves before they were overtopped. 

Some may suggest that we simply build higher, stronger 
levees and then pay every decade or so to lift them as 
they sink. But doing so is extremely expensive, and federal 
funding for this course of action may not be available in the 
future. Engineering limits on levee and floodwall reliability 
also come into play as we seek to build these structures 
ever higher. The soft soils found in much of Louisiana’s coast 
make it impossible to build levees past a certain height 
without using wall structures buttressed by very expensive, 
deep pile-supported foundations. 

Linear flood control structures can also impound wetlands, 
which the plants cannot survive. At a minimum, these 
structures reduce the sustainability of wetlands by changing 
water flow and preventing storms from depositing sediments 
where the wetlands can use them. Even relatively low levees 
can have this effect, as is the case for the LaBranche wetlands. 
A railroad embankment six feet high has significantly reduced 
sediment input and helped further impound a deteriorating 
marsh area. This has occurred even though channels under 
the railroad allow water and sediment to flow into the 
wetlands. This railroad embankment could be viewed as 
an example of a “leaky levee” that does not provide flood 
protection but still causes wetland deterioration. Other 
leaky levee concepts could provide more resilient flood 
protection, and this concept merits further exploration. 
However, achieving beneficial outcomes will require ongoing 
and in-depth management practices using the participation 
of both life scientists and engineers.

iMplicationS foR policy MakeRS
It will not be possible to provide levee protection to all 
outlying coastal communities. By themselves, even well 
constructed levees cannot provide the protection that 
Louisiana residents seek. In addition, by damaging nearby 
wetlands or encouraging unwise development in enclosed 
areas that require pumps to remain dry, levees can actually 
increase exposure to flood risks. As a result, levees should 
be one of several lines of defense and should not be 
operated as solitary structures. 

Levees put areas at risk from more extreme events 
in exchange for protection from more frequent and 
moderate events.  

By helping to degrade adjacent wetlands, levees 
themselves may become increasingly exposed to 
damage by waves, increasing the flood risk in areas 
they are intended to protect. 

Arguments for levee expansion can be persuasive in 
the short term, but the long term effects of unsafe 
development can be devastating, as we have seen 
throughout the coast in the last decade.

Levees do not remove flood risk. Even with the $14 
billion system currently being completed around the 
New Orleans area, the risk of catastrophic flooding 
is greater than zero in any year and approaches 100 
percent at time scales of 50 years or more. The U.S. 
Army Corps of Engineers has stated that the improved 
levees should not be overtopped by a storm with a 1 
percent chance of occurring in any given year. This is 
the minimum protection criterion for the sale of federal 
flood insurance. However, even this level of protection 
translates into a 26 percent likelihood that the property 
will flood during a standard 30 year mortgage. 

Climate change will make building and maintaining levees 
more difficult. For example, structural measures will sink 
and deteriorate over time, while sea level rise will require 
more frequent use of floodgates and other structures. All 
of these factors will drive up maintenance costs.  

Some restoration measures, such as river diversions, have 
large upfront construction costs but become increasingly 
effective over time, relying on gravity to transport fresh 
water and sediment rather than fossil energy. Building 
land in this way could lead to higher levels of protection 
for the coastal communities of the future. 
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