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ABSTRACT 

This paper presents the highlights of coastal graduation projects conducted in New Orleans after Hurricane Katrina from students of 
universities in The Netherlands (Delft, Twente, Groningen, Amsterdam, Wageningen) and Louisiana (LSU, UNO). The intent is to 
show good examples of how knowledge and modeling tools in the field of coastal engineering, typical to the Netherlands, is applied in 
an international context. Three illustrative examples are summarized. The first example is the development of an innovative forecasting 
tool for predicting storm surge in the Louisiana coastal zone. This tool has successfully been applied during training exercises and real-
life applications in New Orleans. Second, an in-depth study has been carried out to increase the understanding of the effectiveness of 
diversions to restore wetlands. Practical recommendations were provided for the choice of location and size of diversions in the Lower 
Mississippi. A third example is the long-term morphological modeling of the Wax Lake Delta. Various characteristics of this delta 
development were reproduced by the model, but also limitations of the predictive performance of the model were detected. This paper 
will close with an outlook on further collaboration between Louisiana and The Netherlands. 

 

INTRODUCTION 

In 2005 Hurricane Katrina showed the Gulf Coast’s extreme 
vulnerability to coastal flooding. After the first landfall in Florida, 
Hurricane Katrina intensified to a Category 5 hurricane in the Gulf 
of Mexico. The second landfall took place near Buras in 
Louisiana. It generated storm surge levels at the coast with a 
maximum water level of 9m+MSL near Biloxi (Mississippi). Over 
50 breaches in the levee system around New Orleans resulted in 
major flooding of the city. With a total property damage estimated 
at $81 billion (2005), it was the costliest natural disaster in US 
history, and 1836 people lost their lives in this tragedy. 

The coastal flooding during Katrina has initiated various federal 
and state programs to reduce flood risk in this area. The US Army 
Corps of Engineers has been responsible for executing a program 
to improve the levee system around New Orleans to the 100-yr 
design standard. This 6-year program was focusing on flood risk 
reduction in the short term and has resulted in a $15 billion  
investment program in levees, pump stations and storm surge 
barriers to provide the necessary level of protection. 

The Louisiana Coastal Protection and Restoration Project 
(LACPR) from the US Army Corps of Engineers and Louisiana’s 
Comprehensive Master Plan for a Sustainable Coast from the State 
of Louisiana have been focusing on the long-term flood risk 
reduction. A range of measures were evaluated for different levels 
of protection. These measures included structural measures such 
as the further raising of levees and barriers but also a range of 
non-structural measures such as wetland restoration, evacuation 
and changing building codes to further reduce flood risk. Both 
projects have resulted in various flood risk reduction strategies for 
coastal Louisiana. 

According to the authors, these programs have provided a 
unique opportunity for students to experience how people in this 
delta gain their livelihoods from the resources of the coast and 

how they are dependent on manmade flood protection 
infrastructure and the natural coastal habitat that protect their 
homes and business from storm flooding. About 20 graduation 
projects have been initiated with Dutch and US students on 
various coastal engineering topics in and around New Orleans and 
in the Mississippi River Delta. These students originated from 
various universities in The Netherlands (Delft, Twente, 
Groningen, Amsterdam, Wageningen) and Louisiana (UNO, 
LSU).  

This paper shows highlights of coastal graduation projects in 
Louisiana. Three illustrative examples are summarized from the 
coastal graduation projects on how knowledge and modeling tools 
in the field of coastal engineering, typical to the Netherlands, are 
applied in an international context. These examples are focusing 
on two central coastal challenges in Louisiana: hurricane storm 
surge and wetland restoration. This paper will close with a 
discussion of coastal research topics for further collaboration 
between Louisiana and The Netherlands. 

 

HURRICANE SURGE FORECASTING 

As a coastal city, New Orleans is threatened by tropical storms 
or hurricanes every year. Both intense hurricane force winds and 
associated high water levels (storm surges) threaten this city. After 
Hurricane Katrina flooded the majority of the city in 2005, there 
has been a keen interest to obtain better insight into the storm 
surges produced by tropical systems.  In order to adequately 
protect and prepare the city of New Orleans, forecasted surge 
levels for an approaching storm could provide a crucial piece of 
information. Forecasted surge levels are necessary to make 
decisions about safety measures, distribution of information to the 
public, evacuation of residents and emergency sandbag placement.  

To predict these surge levels, the U.S. Army Corps of Engineers  
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OUTLOOK 

In the aftermath of Hurricane Katrina, New Orleans and the 
Mississippi River Delta Region has invested more money than any 
time in history of the State of Louisiana in rebuilding levees and 
wetlands. This investment has nourished world class science, 
research and engineering expertise in which the Dutch Coastal 
Engineering community and its students have taken part. This 
paper has shown three examples of graduation projects after 
Katrina by Dutch and US students. The projects have been 
welcomed with high interest by local stakeholders because of the 
high quality and innovative ideas. 

Now is the time to use this momentum to continue the exchange 
of students and build upon academic and scientific relationships. 
Especially in light of the just published Louisiana’s Master Plan 
for a sustainable Coast (State of Louisiana, 2012), this is a solid 
foundation on which the State plans to continue building 
Louisiana’s Coastal Program. Within the plan, structural and non-
structural projects and programs are proposed, many of which 
have been conceptually studied by the Dutch students with a few 
selected for more in depth study (e.g. river diversions).  

As Louisiana moves forward with the implementation of the 
Master Plan and associated in-depth research of feasibility of the 
proposed projects within the plan, the exchange of Dutch and US 
students should be continued in our view. Potential topics for 
further collaboration are: 
 System interaction between river and marshes. Long-term 

strategies for the coast of Louisiana include marsh 
restoration and its interaction with the Mississippi River 
and its tributaries. Balancing the needs for redistribution of 
fresh water and sediments through diversions should be 
weighed against other important (economical) functions of 
the Mississippi River. Dutch expertise in River 
Management and supporting modeling tools can support 
weighing of various interests and alternatives. 

 Long-term morphology of the Louisiana Coast. The 
morphology of the coastline is governed by various marine 
and alluvial processes which are complex in nature. The 
impact of human interventions of any sort need to be 
studied for optimization of any coastal strategy. The Dutch 
knowledge and experience in both short-term and long-
term coastal modeling can play a key role in evaluating and 
optimizing these interventions. 

 Hurricane surge prediction. Emergency Management will 
be a major subject in the overall flood protection strategy 
of the Southern Louisiana coastal region, in which accurate 
prediction will highly impact the effectiveness of any 
emergency measure. The Dutch knowledge in modeling of 
storm surges and the experience in operational flood 
forecasting can be shared with the Louisiana coastal 
community to improve emergency management 

Climate change and the challenges it poses to society are 
making newspaper headlines in not only The Netherlands and 
Louisiana, but in many coastal communities. With increasing 
globalization of research and consultancy services students should 
be part of the international dialogue in an early stage to familiarize 
and offer them a global perspective on the international coastal 
engineering community. 

 

ACKNOWLEDGEMENT 

The editors thank the students for their enormous enthusiasm 
and motivation shown during their projects. It has been rewarding 
to work with high-talented and very motivated students during 
their projects in New Orleans. The students hosted in New Orleans 
projects were (in alphabetical order): Marcel van de Berg, Anja 
Bos, Tjeerd Driessen, Kevin Hanegan, Sanne van de Heuvel, 
Marten Hillen, Freek Kranen, Jos Kuilboer, ChuHui Lin, Alissa 
Miller, Pieter Nordbeck, Tom Smits, Roald Treffers, Mats Vosse 
and Marcel van der Waart. The US Army Corps of Engineers in 
New Orleans is highly acknowledged for hosting the Dutch 
students. The discussions at the New Orleans District have been 
very fruitful and enriched the projects to a large extent. The 
financial and logistical support from Royal Haskoning is highly 
appreciated. 

 

REFERENCES 

Hanegan, K., Modeling the evolution of the Wax Lake Delta in 
Atchafalaya Bay, Louisiana, Erasmus Mundus Msc Programme, 
Coastal and Marine Engineering and Management (CoMeM), 
2011. 

Hillen, M., Kuilboer, J., Nordbeck, P., Treffers, R. The effects of a 
diversion in the Mississippi River near Port Sulphur on the 
long-term safety of New Orleans, Delft University of 
Technology, 2007. 

Lin, C. The future in seconds: eSURF, University of Twente, 
2009. 

Resio, D.T., and J.J. Westerink, "Modeling the physics of storm 
surges", Physics Today, September 2008, pp. 33-38. 

Smits, T., Internship Report - Internship at Royal Haskoning in 
New Orleans, Delft University of Technology, 2009. 

State of Louisiana, Louisiana’s Master Plan for a sustainable 
Coast (draft), http://www.coastalmasterplan.louisiana.gov/2012-
master-plan/draft-2012-master-plan/, 2012. 

US Army Corps of Engineers, US Army Engineer District, New 
Orleans, Interim Survey Report, Morgan City, Louisiana and 
Vicinity, serial no. 63, US Army Engineer District, New 
Orleans, LA (November 1963). 

Van Den Berg, M. A predictive model for hurricane surge levels 
in New Orleans, University of Twente, 2008. 

Westerink, J. J., J. C. Feyen, J. H. Atkinson, H. J. Roberts, E. J. 
Kubatko, R. A. Luettich, C. Dawson, M. D. Powell, J. P. 
Dunion, and H. Pourtuheri (2008), A basin- to channel-scale 
unstructured grid hurricane storm surge model applied to 
southern Louisiana, Mon. Weather Rev., 136, 833–864, 
doi:10.1175/2007MWR1946.1. 

 

 
 

   


