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What is the Problem?
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What processes are at 

work? – Coastal Deltaic 

Floodplain



There were hundreds of crevasses along the lower Mississippi River since 1700. 

A number occurred in the first part of the 20th century.



The Transformation of the River:  
Multiple Outlets vs Levees



What processes are at work? –

Coastal Deltaic Floodplain



Landscape Response to River Management: 
Levees rather than Multiple Outlets



Landscape Response to River Management: 
Levees rather than Multiple Outlets
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Riparian Lands of the Mississippi 

River: Preface by Frank Tompkins, 

1901



• Charles Ellet, in 1852, suggested that human 

endeavors—upstream development and levees that 

climbed ever skyward—exacerbated the flood menace. 

• He offered a multi-tiered alternative: 

• more levee improvements; 

• building outlets or spillways to shunt floodwater 

from the river; 

• and constructing massive reservoirs, artificial 

wetlands, to soak up excess rain before it ran off 

into the Mississippi. 



Report of the Commission of Engineers

Investigate and Report a Permanent Plan for 

RECLAMATION OF THE ALLUVIAL BASIN of the 

MISSISSIPPI RIVER Subject to Inundation, 1875

• Plan Recommended continued (page 33)

• The plan to consist, first, in keeping open the 

Atchafalaya and the La Fourche, and it borings shall 

show it to be safe, in re-opening the Plaquemine; 

second, in a general levee system extending from the 

head of the alluvial region to the Gulf, including the 

valleys of the tributary streams.  

• Also recommendation of connecting river to Lake 

Borgne at English Turn



Societal Debate in 1897

“even given subsidence and 
reduction of sediment delivery…the great 
benefit to the present and two or three 
following generations…far outweighs the 
disadvantages to future generations…”

National Geographic, 1897







Report of the Commission of Engineers

Investigate and Report a Permanent Plan for 

RECLAMATION OF THE ALLUVIAL BASIN of the 

MISSISSIPPI RIVER Subject to Inundation, 1875

Levee Report from Louisiana (Commission P.O. Hebert)

• With ruined finances and an iimpoverished people, the 

State of Louisiana cannot protect herself against her 

remorseless enemy, the Mississippi, at its annual high 

floods.  The General Government must come to the 

rescue; otherwise, the fairest and most fertile portion 

of the Valley of the Mississippi must be abandoned and 

become depopulated.  There is no illusion in this.  It is 

a simple fact.  
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River abandonment caused by 
levees along the Mississippi 
River, reducing sediment 
delivery to wetlands (see 
sediment plumes in satellite 
image), has caused a shift from 
prograding to transgressive 
processes to dominate along the 
deltaic coast. 

LAND





* Mitigation through freshwater and sediment diversion 
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Wetland Loss vs

Biological 

Productivity?
Delta Cycle

Regressive Transgressive



Sand - Silt – Salt - Nitrate
Tradeoffs of Rebuilding Deltaic Coasts

Salinity

LAND

Nutrients



Parish – State -- Federal

Calibrating Coastal Processes associated with 

Engineering Design relative to SCALE of Coastal 

Landscape Issues

(constraint is normally $$$$)

(Boesch et al. 1994)





*

Evolution of scaling solution to 
nature of the problem; degree of 
integrating wetland restoration and 
reducing risk to human settlement



Biogeochemistry of 

Coastal Deltaic 

Floodplains

Delta Cycle
Regressive Transgressive

Capturing chronosequence of 
delta development



Biogeochemistry of Coastal 
Deltaic Floodplains

Compared to Concepts Developed 
for Alluvial Floodplains

1. Spatial pathways of hydrologic 
connectivity



Louisiana’s 2012 Coastal Master Plan 
- Sediment capture diversions for 

land building

- 10 diversions on Mississippi and 
Atchafalaya Rivers

- Wax Lake Outlet: 900 to 8800 m3 

s-1

- Maximum discharge size 
categories:

- 141.6 m3s-1 (5,000 cfs)

- 1416 m3s-1  (50,000 cfs)

- 7080 m3s-1  (250,000 cfs)

Morganza
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1: The Atchafalaya Floodway represents 

major section of flood control system

Roberts et al. 19971912 1930 1960 1975
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1995 2002

Coastal Deltaic 

Floodplain



Forecasting Deltaic Processes:
(Ecosystem Forecasting) 

(1) Linking Physical Processes (the 
River and the Shelf);  

(2) Geomorphic Features:
(3) Ecological Succession (habitat 

utilization):



PinPoint X Modem @ 

MIKE1 “MASTER BOX”

Cellular

Network

CDMA

LSU laptop with 

LoggerNet

Cell phone

tower

Telemetry System - WLD

MIKE1- MASTER BOX

MIKE2

MIKE4

MIKE5

MIKE6

MIKE3

Creek

Mike Island

0 km

1.5 km

CDMA (Code Division Multiple Access) is a 

radio network technology used by many 

cellular providers across the globe

Telemetry: tele = remote; metron = measure



Instrumentation set up

OBS-500
Turbidity

Pressure
transducer

Temperature/
Conductivity

SUNA-V2
Nitrate sensor

Argonaut-ADV
2D side-looking
probe



Water Quality Survey - Mike and Pintail Islands

- Intensive grid (150 x 250 m) 
sampling in the upper section of 
Mike Island and whole Pintail 
Island (30 and 34 stations, 
respectively).

- Monthly sampling from March 
to August 2013 to capture 
variability during peak spring-
summer flood season. 

- Variables: water column TN, TP, 
inorganic nutrients, temp, 
salinity, conductivity, water 
velocity and direction.
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Funding Sources and Collaborations

Louisiana Board 
of Regents

Kelly Henry, Ph.D., 2012.  Linking nitrogen biogeochemistry to 
different stages of wetland soil development in the Mississippi River 
delta, Louisiana 

Ben Branoff, M.S., 2012. Nitrogen biogeochemistry in a restored 
Mississippi River delta: A modeling approach. 

Henry and Twilley 2013. Ecosystems DOI: 10.1007/s10021-013-9727-3
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