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Abstract 

 

The goal of this project was to set standard criteria for evaluating the execution of a 

disaster response at the local, State, and Federal Government levels. This evaluation, which was 

based on the disaster responses to Hurricanes Katrina and Gustav, focused on improvements in 

decision making. This projectôs procedure consisted of developing a model of decisions made 

and analyzing them. It was determined that there is a need for competent leadership, conducting 

rehearsals, and more initiative at all government levels.  
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1.0) Introduction:  

 

Disaster management encompasses overseeing and controlling the planning, preparation, 

execution and recovery of a disaster that occurs. Depending on the type of event, there may or 

may not be advanced warning. Certain events are deliberately or accidentally caused by humans 

dealing with developed technology, while others are caused naturally by the environment.  

Natural disasters are caused by a natural hazard, such as a hurricane or earthquake, but 

the magnitude of their damage can be mitigated by the ability of the populace and government to 

prepare for and control the situation, thus limiting the consequences of the destruction. How to 

prepare is a significant undertaking that requires interactions amongst government officials at all 

levels to be successful. A lack of planning, improper management, insufficient financial support, 

and miscommunication are only a few things that can be improperly managed and therefore 

result in higher civil and human loss.  

 The general policy for disaster planning and response within the United States has relied 

heavily on the ability of the local government to first act without support. Then, when the 

situation became too large to manage or their resources were depleted, they are able to request 

the assistance from their state and Federal government (Federal 2006).The way in which any 

level of government responds to a disaster is basic in principle: first deploy first responders in to 

the disaster area to rescue any victims of the disaster, then stabilize the area from additional 

damage while addressing the level of initial damage. While the concept is simple, the execution 

brings with it many problems and concerns that may not be immediately apparent. For example 

the response requires a tremendous amount of manpower, the organization of which can be 

overwhelming. Yet an unforeseen problem that may arise is the ability to provide nourishment 

and housing for all those who are displaced as well as the rescuers in a disaster area. Many of the 
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actions and decisions that occur after a disaster need to occur rapidly or loss of life and property 

can increase exponentially. Understanding how the emergency response system set in place by 

local, state, and Federal governments works can be a daunting task. While the first responders 

from the fire, police, and medical services along with the help from the National Guard may be 

the most visible in rescuing and securing the victims, there are many layers to it that run in the 

background, invisible to the public eye but equally important to its operation. After being 

removed from physical harm the victims need support of a different kind. Organizations involved 

such as the Red Cross and the Adventist Community Service provide clothing, bedding, and food 

as well as temporary housing, while other volunteers give money and provide counseling to help 

the victims deal with the financial loss and emotional damage.  

 This goal of this project is to define a standard model that can be followed for evaluating a 

successful disaster response assuming the role of local, state, and Federal governments. To 

accomplish this goal the project takes into account the following criteria:  

Á The decisions made at the local, state, and federal government levels as well as the 

criteria for those decisions 

Á The use and management of available resources and their capabilities 

Á The escalation command, authority, and responsibility of all leadership entities 

Á Interaction between government entities as well as their interactions with the private 

sector.  

 In order to complete this analysis, the model evaluates disaster management in two 

different groups. These groups include the planning group, which is comprised of the actions to 

take place in preparation for a disaster, as well as the government group, consisting of the 

leadership and their decisions during and after the disaster. Overall a successful disaster 
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management policy will reduce the potential losses from hazards, assure prompt and appropriate 

assistance to victims of disaster, and achieve rapid and effective recovery. In the end this model 

will assist in understanding and assessing the actions that have been taken in response to past 

disasters to better prepare and adapt for the future. 
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2.0) Background: 

2.1) Hurricanes  

 

Hurricanes are described as an oceanic cyclone that develops over the warm tropical 

water with sustained winds exceeding 74 miles per hour (Barry, 2001). They are born from 

complexes of thunderstorms and grow to hurricane strength under the right conditions between 

the ocean and the atmosphere. There are generally six favorable conditions that need to be met 

for a Hurricane to form: 

Á Warm water of at least 80̄F to about 50m depth 

Á An atmosphere that cools considerably with height 

Á Moist layers of middle atmosphere for the creation and support of 

thunderstorms  

Á Be a distance of 300 mi from the equator for the Coriolis force to take 

enough of effect 

Á Low wind Shear (Landsea, 2001) 

 

The presence of the above conditions does not guarantee that a hurricane will form. 

Hurricanes require that the water be above 80 ̄F and the atmosphere to have a high humidity; it 

is this heat energy and humidity that actually drive the storm system. The Thunderstorms from 

which hurricanes form release latent heat as water evaporates, increasing the air temperature and 

causing the air to rise. As it rises, colder air rushes underneath and wind speed increases. The 

cold air rushing in will be deflected perpendicular to its velocity by the Coriolis acceleration, a 

result of the rotation of the earth that makes airflows not only flow from high to low pressure but 

easterly or westerly in direction, thus creating the spinning storm (Baum, 1997).  

From birth to death hurricanes go through an unpredictable life cycle. It can take 

anywhere from a matter of hours to days for a tropical disturbance to develop into a hurricane, if 

at all (Bramer, 1999).  Many of the storms that pass through the tropical waters of the Caribbean 

lose power before they reach land. The ones that do reach hurricane strength follow similar 
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cycles of development. The first stage occurs with the formation of an area of disturbed weather, 

also known as a tropical disturbance. As the thunderstorms gather and the storm becomes larger 

it can turn into a tropical depression, characterized by a lower pressure and organized circulation 

in the center of storms. As the wind speeds increase to between 39 mph and 74 mph, the storm 

system is given a name and becomes a tropical storm. Finally once the winds are sustained above 

74 mph, it is officially a hurricane (Brian, 2005). 

Hurricanes have a reputation for damage that comes from the various aspects of the 

storm. They deliver massive downpours of rain in a relatively short amount of time that creates 

flooding. In addition, the high wind speeds when sustained can cause structural damage to 

manmade structures as well as natural terrain features, such as trees. These winds also push 

water toward the shore, creating a drastic rise in the water levels which is referred to as the storm 

surge. The storm surge can cause even more significant flooding by raising the water level in 

coastal areas. It is the storm surge, or raise in ocean water, that has historically resulted in the 

most hurricane related damages and casualties (Shultz, 2005). 

 

 

 

 

   

 

 

 

 

 

Table 1: Saffir -Simpson Hurricane Scale 
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  Table 1 shows the various categories of hurricanes as defined by the Saffir-Simpson 

Hurricane scale developed in 1971 by Civil Engineer Herbert Saffir and meteorologist Bob 

Simpson (Williams, 2005). The chart shows the differences in speed as well as the associated 

storm surge, or rise in water level. Finally the kinds of damages to be expected under each 

category are listed.  

 

2.2) Hurricane Katrina  

 

Hurricane Katrina was the fifth hurricane of the 2005 season. It began as a tropical 

depression on Aug 23, 2005. Within a day it had progressed to a tropical storm and was on its 

way to crossing southern Florida. By August 25
th
 it had grown to full hurricane strength and 

continued on its path until finally making landfall in Louisiana, Mississippi, and Alabama on 

August 29
th 

(Knabb, 2005). Figure 1 shows the path of Hurricane Katrina. Katrina was one of the 

worst hurricanes in United States History. The storm caused severe destruction in the Gulf 

ranging from Florida to Texas, with the majority of the damage resulting from the storm surge.  

When Katrina hit, the greatest damage occurred in New Orleans, Louisiana. As only the 

half the city is located above sea level it relied heavily on floodwalls to protect it from the storms 

that were characteristic of that region, with a hurricane hitting or brushing Louisiana a little less 

than once every 4 years (Neely, 2008). Figure 2 shows a cross section of the ground New 

Orleans is built upon in relation to the oceanôs water level. After Hurricane Betsy in 1965, 

Congress passed the Flood Control Act of 1965, which gave control of the flood protection in the 

New Orleans area to the US Army Corps of Engineers. This project, which included the 

construction of control structures and concrete flood walls, was expected to take about 13 years 

to complete, but was delayed and only about 80% done at the time of Hurricane Katrina (Barge, 

http://en.wikipedia.org/wiki/Civil_engineering
http://en.wikipedia.org/wiki/Herbert_Saffir
http://en.wikipedia.org/wiki/Bob_Simpson_(meteorologist)
http://en.wikipedia.org/wiki/Bob_Simpson_(meteorologist)
http://en.wikipedia.org/wiki/Bob_Simpson_(meteorologist)
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2005). On August 29
th
, 2005 the partially completed floodwalls finally gave way, with many 

collapsing below stated thresholds. The failure of these floodwalls has been called one of the 

greatest engineering disasters of US history (Anderson, 2007).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Prior to the storm there were predictions of a possible hurricane heading towards New 

Orleans. The national weather service had been tracking the tropical depression and released a 

bulletin on August 28
th 

that stated there would be major damage to the New Orleans area, the 

Figure 1: Path of Hurricane Katrina  
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same day New Orleans Mayor Ray Nagin issued a mandatory evacuation order, stating that the 

Hurricane would likely ñ[...] topple the levee systemò( Anderson, 2007). Besides those willing 

and able to leave New Orleans, there was no plan set in place for the elderly, the infirmed or 

those without a vehicle.  

The results of the storm were massive. Katrina's storm surge led to over 50 levee 

breaches in the federally built levee system protecting New Orleans, leaving 80 percent of the 

city under water. Two thirds of that overflow was the result of these breaches in the flood 

protection system, while one third was due to the high rains of the storm (National Weather 

Service, 2006). The total damage is estimated at $81.2 billion in property damage, with reports 

of 1,464 deaths from Louisiana residents and 346 victims reported by other states (Reports, 

2006)(Sheikh, 2005). It is important to note that this amount doesnôt include the damage done to 

the economy due to the shut down and damage to oil rigs in the Gulf, the damage to the interstate 

highway structure (limiting all traffic in and out), and the loss of electricity and other natural 

resources. The environment itself was also hit hard, causing beach erosion, loss of forestry and 

breeding grounds, as well as a contaminating the water that filled the streets with sewage, 

bacteria and other toxic chemicals (Sheikh, 2005). 
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Important to this investigation was the criticism of the mismanagement of the response to 

Hurricane Katrina as well as a lack of leadership. More specifically, the delayed response to the 

flooding was investigated. Much of this frustration seems to be a result of the media portrayal of 

the visible lack of confidence in the political leaders and the pictures and videos of the damage 

and those still stranded in the flood waters without basic necessities days after the storm. Other 

critics claim that race and social standing had an effect on the rescues, including celebrity Kanye 

West. During a telethon he stated that the government was lacking in response in areas where the 

individuals being affected were of ñAfrican Americaò descent. He finished up his dialogue with 

the statement ñGeorge Bush doesnôt care about black people!ò As a result of the lack of 

leadership, delayed response, lack of confidence, and negative media attention, there was much 

turmoil in the aftermath of Katrina.  

Figure 2: Cross Section of New Orleans (Katrina) 
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2.3) Hurricane Gustav 

 

 The third hurricane of the 2008 season brought serious damage to the area of the 

Caribbean and the United States, though not nearly to the effect of Hurricane Katrina. It had 

formed as a tropical depression in the Caribbean near Haiti on August 25
th
 and continued on its 

path, rapidly strengthening to a tropical storm and then a category 4 Hurricane the following day. 

It weakened with a high wind shear, and three years and three days after the landfall of Hurricane 

Katrina in Louisiana, Hurricane Gustav made contact with the United States near Cocodrie, 

Louisiana with sustained winds of 110 mph (Cat 2 Hurricane) (Belvin, 2008). Figure 3 illustrates 

the path of Hurricane Gustav.  

 

 

 

  

 

 

 

  

 

 

 

 

Hurricane Gustav was the first major hurricane to test the preparations made after 

Figure 3: Path of Hurricane Gustav (Reuters, 2008) 
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Hurricane Katrina on a large scale. Fearing a repetition of Hurricane Katrina and the fact that the 

National Hurricane center gave a 45 percent probability that Gustav would keep its strength as a 

Category 3 Hurricane, almost two million people fled the coastal areas in danger of being hit, 

making this the largest evacuation in Louisiana History (Lyons, 2009). These evacuations began 

on August 29
th
, with contra-flow traffic lanes being used to ease the travel (all lanes reversed to 

one direction). By September 1
st
 there were estimated to only be 10,000 people, of an initial 

population of 290,000, left in the city of New Orleans, with those requiring transportation having 

it provided for them. (Braun, 2008). 

 As a result of the lack of execution and damage caused by Hurricane Katrina three years 

prior, many deficiencies were found in the disaster management process. Changes were made 

and far less damage was endured from Hurricane Gustav. Louisiana and the United States 

sustained about $4.3 billion dollars of damage and the storm was blamed for 25 fatalities in the 

U.S (Anderson, 2008). By September 4
th
, New Orleans had reopened and crews had restored 

most of the power and other services. Most of the damage from this storm had come from the 

high winds and some localized flooding caused by heavy rainfall. This time the levees and other 

flood preventative measures had worked as the high water from the storm surge had splashed 

over the floodwalls onto the splashguards, but did not compromise them (Braun, 2008).  

 Comparatively, the response to Hurricane Gustav was far quicker and more efficient than 

the response to Hurricane Katrina. There were far less complaints and physical damage. There 

was order that was maintained throughout the storm, as well as contingency plans in place for 

those who couldnôt move themselves out. Overall the government did a better job of serving the 

people than before.  

2.4) Disaster Response 
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 In order to prepare and provide an organized response at all government levels to 

disasters and emergencies the United States had developed various guidelines to follow. These 

guidelines integrated all of the available resources of the private sector as well local, state, and 

federal government into a unified structure. It also established procedures to help protect the 

public health, safety and property, while reducing the amount of environmental and mental 

anguish of victims.  

 At the time of the landfall of Hurricane Katrina the United States national plan to respond 

to emergencies such as natural disaster was the National Response Plan (NRP). It consisted of a 

few all-inclusive sections that included: a base plan, appendixes, emergency support function 

annexes, support annexes, and incident annexes (Fact, 2005). Each of these sections covered 

different parts of the overall plan from roles and responsibilities of all involved in the incident 

management process to definitions and group capabilities. Within the NRP there was an 

emphasis on local response that identified police, fire, public medical, emergency management 

and other personnel as the ones responsible for incident management at the local level (Fact, 

2005). The NRP was actually designed for incident response to be handled at the lowest possible 

jurisdictional level, while allowing for the delivery of federal support in response to catastrophic 

incidents when requested by the local government or deemed necessary by the federal 

government (Fact, 2005). In the event of large-scale disaster the United States Department of 

Homeland Security was to oversee the NRP, assuming responsibility for the preparedness at all 

levels (Preparedness, 2009). This plan was updated after the 2006 hurricane season, but 

eventually replaced by the National Response Framework in 2008.  

 The National Response Framework (NRF) was in place when Hurricane Gustav had 

formed and made landfall on the United States. Besides the new name the NRF has changed the 



Disaster Decision Making 

20 

way the nation will conduct incident response. The National Response Framework has the same 

goals as the NRP but is built on five different key principles:  

¶ Engaged Partnerships 
¶ Tiered Response  
¶ Scalable, flexible and adaptable operational capabilities 
¶ Unity of effort through unified command 
¶ Readiness to act (National, 2008) 

 

There is an expanded focus on partnerships which stresses ñlayered, mutually supporting 

capabilitiesò between the individuals, local government, and state governments (Goes Live, 

2009). While the local government is still responsible for much of the disaster management, they 

must concentrate on developing cooperative relations with surrounding areas and those in the 

private sector. The addition of a more thorough planning section also increases the readiness to 

act, allowing a more seamless transition to the execution phase. The NRF also provides clearer 

terminology, roles and responsibilities and more in depth guides for response partners, 

decreasing the chance of an error due to misinterpretation (Goes Live, 2009).  

 While the NRP and the NRF were addressed to the same leaders and have relatively the 

same data and instructions, the NRF has improved where the NRP had fallen short in the past. It 

is a streamlined document that is shorter and user-friendly, eliminating much of the bureaucratic 

red tape, and allowing the local leaders to request the help they need. This evolution came from a 

need that became apparent after the lack of response to Hurricane Katrina, it reflects the 

evolution and improvement of the national response structure.  

 

2.5) Summary 

 

 Clearly there are a number of different forces of nature that create damage that will need 

to be managed by a form of government leadership. Each type of force of nature, be it a 
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hurricane, earthquake, or volcanic eruption to name a few, have separate dangers. By researching 

the capabilities of each force of nature, it becomes possible to apply the framework for 

successful disaster management by understanding what potential impacts all levels of 

government have to plan for. This research is essential to the analysis of the disaster management 

of Hurricane Katrina and Hurricane Gustav. 
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3.0) Project Methodology: 

3.1) Introduction:  

 

In this chapter, the methods that were used during this project will be discussed in regards 

to: the development of the model, choosing the software package, the criteria for evaluating the 

material, the organization of the material, the choice to use a website to deliver the collected 

material, the subsequent development of the website, and the development of the topic abstracts. 

 Through the following sections, the reader should develop an understanding of what was done 

through this project and how it was done. 

 

3.2) Development of Model 

 

The development of a model was a key goal during the early stages of the project. The 

objective was to model an advanced warning natural disaster in a broad sense. The intended 

audience of the model was decision makers, planners, and future IQP groups. The team wanted 

to avoid narrowing in on a specific type of event or specific occurrence, but came to the 

conclusion that an event has different actions depending on whether or not information is 

available about it before the event occurs.  

For the first stage of development there were no constraints or a suggested format. 

Several models were created individually without a discussion among the team members. The 

project team then compared the individually developed models and reviewed the thought process 

outlined in each one. The models were eventually categorized into two groups based on 

coincidental correspondence.  The first grouping included the models that contained elements of 

a decision making flow chart (Figure 4) that went through the process of receiving notification 
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through the recovery effect of a natural disaster, while the second grouping modeled the effects 

that accompany a natural disaster.  

 The next stage of development involved merging the models that were in each category. 

The team members who were responsible for the initial development of the models were also 

responsible for the merging process of their individual models. The project team continued the 

project working off of the two merged models. The strategy was to retain the two models until 

the project team was able to finalize the scope and direction of the project. The project team 

tested the models against various examples during the development process by posing examples 

of disasters or following the flow of past disasters and seeing if the flow of information in their 

model corresponded. 

 To narrow the scope of the project, the project team chose to only continue with the 

government effects model as the only model because it most closely replicated the direction that 

the project was moving towards focusing on decision making. (Figure 5) This model remained 

almost the same throughout the rest of the project until the project team decided to further 

narrow down the model and cut out a portion of it.  

(To see the final model and a more detailed description of it, go to section 4.2-4-3) 
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Figure 4 - The First Sketch of the Model 
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Figure 5 - A Draft of the Model 
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3.3) Choosing Presentation Medium 

  

 The website was developed in order to convey the model and the reasoning behind it in a 

familiar, easily understood, and publishable format.   The concept of developing a website 

stemmed from a brainstorm that was intended on improving the presentation of the model.  The 

model in itself, is a series of associations between discrete states and groups of these states, it is 

then, the report's duty, to explain and add reason to the model's structure.  In creating a website, 

the intent was to present the model with the same information attached to it that the report would 

carry in a manner that can be far more readily absorbed than reading a report with a non-

interactive model centric to it.  From this, the idea of a dynamic medium came as a natural step.  

This was actualized by making the model the centerpiece of a website, the hub through which the 

user can enter, and traverse the compiled website. This was done by making the model an sort of 

selectable map, where if a user wanted to see the research behind a specific grouping or section 

the user would click on the respective group or section, and would be brought to a web page with 

the research, conclusions, and sources for that group or section.  This decision afforded several 

key advantages: the website could be readily published and reach far more people than the report 

alone; it was a format that allowed dynamic and active linking to other knowledge centers;  it 

allowed for continuous, transferable, and easily extensible work on the project past the 

completion date, and it allows for the presentation of the same material in the report but in a far 

more cognitively digestible format. 

 

3.4) Choosing Software Package 

 

Choosing the software package was an important part of the development and 

implementation of the website.  The software package filled a small, but important role in 
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creating an "image-map."  An image map is a transparent digital overlay that aligns with 

different parts of the image, creating a webpage where different areas of the picture are click-

able hyper-links to various web pages. This is a feature that would be later used to make the 

model the hub of the website.  The software package was to be able to create this in addition to 

providing intuitive model-making capabilities.  The package that was chosen was Inspiration 8. 

It contained an intuitive and basic model making interface that afforded rapid model prototyping 

and allowed for the model to be image-mapped.   

 

3.5) Website Development 

 

 The website was created by building off of the image map of our model produced by the 

Inspiration 8 software.  Using Adobe Dreamweaver, additional pages where added for each of 

the sections (ñbubblesò) present in the model.  Each of these pages contained the abstracts from 

the section as well as the value of the source.  In addition to listing the sources used, the sources 

value and the information distilled from it are listed as well.  The individual pages where then 

linked to the model and to similar pages within the model. 

 

3.6) Organization of Material ï Model 

 

  Before any material was gathered for this project, the individual subjects had to be 

determined. The group brainstormed together and decided upon two major groups for the model: 

the Planning Group and the Government Group. The members then decided to narrow the project 

down by only investigating the decisions that would be made in the Planning Group and the 

Government Group. These groups contained more specific subjects within them (Figure 4-1). 
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The Planning Group contained subjects directed at the planning that would go into an 

evacuation plan before it would be implemented. This group contained the decisions that had to 

be made well before a natural disaster would strike. This group would have information such as 

the development of evacuation plans, as well as any contingency plans that would be developed 

for an evacuation. It included any drills and rehearsals that would be done to prepare the local 

population for an evacuation. Also, it contained any protective systems that would be constructed 

to help prevent destruction in the wake of a natural disaster, like the dike and levee system in 

New Orleans that was devised to protect the city from flooding.  

The Government Group contained the different levels of the government that would be involved 

in a natural disaster and their roles. This group contained decisions that would be made by each 

level of government in the event of a natural disaster and an evacuation. This group would have 

information pertaining to all decisions that would be made by the Local Government, the State 

Government, the Federal Government, and the Military (Federalized and National Guard). 

3.7) Criteria for  Evaluating Material  

 

The group developed specific criteria for evaluating the material that had been gathered 

to be used in the model. This criterion was used by each member to determine the importance of 

each piece of material they found, and the overall importance of the source.  

 Each member was assigned a specific topic to gather information about. They would 

then read through the various articles that have been collected. In each article, any information 

that pertained to their particular topic was noted. Next, each member would decide the 

importance of the information gathered and the general theme of each article in regards to their 

topic and give it an overall rating. The materialôs importance was determined by how well it 

defended the point that was trying to be made. For instance, this study looked at the decisions 
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made during Hurricane Katrina. One decision that had to be made at multiple governmental 

levels was whether or not to evacuate. Now if the information found from the source simply 

stated that there was an evacuation, then its importance would not be very great. But if the 

information from the source stated more useful things like the time and date the evacuation was 

ordered, routes that were to be used, etc., then the informationôs importance would be much 

higher. The importance of one piece of information was only relative to the other information 

that had been gathered.  

The criteria for evaluating material included: its relevance to the decisions making 

process, its relevance to the assigned topic, and whether it pertained to Hurricane Katrina, 

Hurricane Gustav, or the accepted norm established by professionals and government agencies 

specializing in disaster management, for an evacuation. Firstly, for any information gathered to 

be deemed important, it had to be about the decision making process. Secondly, the information 

had to pertain to the topic that the individual group member was investigating. Each group 

member would read through each of the sources multiple times, each time paying attention to 

information for their specific topic at present. Lastly, the information had to pertain to a decision 

that related to Hurricane Katrina, Hurricane Gustav, or the textbook definition of an evacuation. 

This was decided because the ultimate goal of this project was to develop a model that showed 

the decision making process during Hurricane Katrina, Hurricane Gustav, and the textbook 

answer for what should happen so that the three could be compared and contrasted.  

 

3.8) Abstract Development 

 

  Throughout the project, as each team member read through and classified 

material, abstracts were developed. The main purpose of the abstracts was to establish a short 
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summary of the material for future reference and to allow other team members to get up to speed 

on the information. The abstracts differed from the published abstracts because they focused on 

the material and key points that were specific to our project.  
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4.0) Results: 

4.1) Introduction:  

 

The final model and website are presented in this section. The model is intended to be 

viewed on the website but it is presented here to allow written discussions for all the parts. The 

model is displayed along with a Legend in Figure 6. The legend defines several color-coded 

groupings. The groupings are the Planning Group, the Main Group and the Government Group. 

Each color-coded grouping from the model is then further described in an individual section. 

Graphics depicting the website will also be presented along with instructions for its use.  
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4.2) Model Diagram: 

 

Figure 6 - Decision Making Model 

 

 

 

 

 


