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Figure 25: Bayou-Auguste Plan, Biloxi 
Image: (GCCDS 2011) 

 

 

 
 
Figure 26: Pleasure Pier, Galveston 
Image:(www.pleasurepier.com 2013) 
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Figure 27: Proposed Ike Dike, Galveston 
Image:(Hamilton and Thevenot 2010) 
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CHAPTER 7 

CONCLUSIONS AND RECOMMENDATIONS 

 

 According to the NOAA, the United States is affected by an average of 1.8 

hurricanes a year, with two major hurricanes striking the United States coast 

every three years (Blake et al. 2011).  Hurricane Katrina was rated by the NHC as 

a category 3 storm,45 and caused the destruction of ninety percent of the housing 

in East Biloxi, and the storm surge from Hurricane Katrina was documented at 

twenty-four feet in parts of the city (Architecture for Humanity 2009) (Blake et al. 

2011). Hurricane Ike came ashore as a Category 2 hurricane,46 and was labeled by 

the NHC as the 2nd costliest and 3rd deadliest hurricane in United States 

history(Blake et al. 2011).  According to the NHC, Hurricane Ike was not even 

rated on the Saffir/Simpson scale as a major hurricane when it struck the Texas 

coast.  Even with a Category 2 storm, the storm surge that was produced by 

Hurricane Ike inundated the harbor side of Galveston and was measured in some 

parts of town at fourteen feet.  The cultural landscape and heritage that had grown 

over generations in Biloxi and Galveston was disrupted, leaving decaying 

structures, dying trees, or gaping holes, in the urban landscape.  In these cities the 

changed landscape is a constant reminder of the unpredictable, unstoppable, 

destructive nature of hurricanes.  

   

                                                            
45 See Table 7 
46 See Table 7 
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 The effects of climate change and increased coastal development, combined with 

outdated preparedness, recovery, and  rebuilding policies, have left many communities 

vulnerable to the destructive power of hurricanes.  These vulnerabilities are reflected in 

the loss of life, property, economic stability, and the disintegration of social fabric in 

communities post-disaster.  However, hurricanes are only one of the many risks that 

create ecological and socioeconomic vulnerability and instability within communities.  

By lowering the chronic hazards and daily risks a community has to face, we improve the 

overall resilience of that community to hurricanes and other large-scale disturbances.  By 

approaching the process of hurricane preparedness, recovery, and rebuilding from a more 

holistic, cultural landscape point of view, communities can address the daily risks such 

as; lack of access and entitlement to resources, lack of healthy and safe affordable 

housing, and lack of involvement in civil society, in order to increase the communities’ 

sustainability and resilience therefore making them less vulnerable to major storm events. 

 Through the centuries, residents of urban landscapes have become dependent on 

government-supported civic infrastructure to secure the necessary resources for daily life; 

clean water, waste removal, electricity, petroleum, and food.  The government should be 

responsible for creating viable infrastructure systems that are safe to fail, and resilient 

enough to rebound quickly and efficiently post-hurricane or other disaster. Statistically 

we know that the next major hurricane will happen.  What we cannot predict is where it 

will strike, or with what level of intensity and destruction. In order to become resilient to 

the next major storm event, all potentially affected communities must plan and design to 

become more resilient on a daily basis.   
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 Reconnecting communities to their landscape in Biloxi and Galveston has proved 

to be a complex process for both cities.  External and internal organizations involved in 

the process of response, recovery, and rebuilding are faced with complex community 

dynamics.  Despite perhaps the best intentions, many external aid organizations have 

been unable to work efficiently, or closely enough with the communities to provide for 

the immediate as well as long-term needs of reconnecting the community to landscape.  

Federal and state reimbursements have been applied slowly and erratically in Biloxi and 

Galveston.  Some communities in Biloxi waited four or more years for FEMA financial 

aid to arrive to start rebuilding. Communities in Galveston are still waiting.  In Biloxi 

some residents no longer felt they could depend on FEMA for long-term preparedness 

and post-disaster responsiveness.  Community members have been questioning whether it 

is  worth paying for flood insurance, when the monthly cost of insurance tripled for some 

homeowners after Hurricane Katrina.  If another such hurricane impacts their community, 

many people will not try to rebuild again.  In Galveston, many residents of the North of 

Broadway Neighborhood expressed distrust in the intentions of government rebuilding 

programs, and were left wondering why their community has not been rebuilt in the five 

years since Hurricane Ike. 

 Rebuilding after a disaster of any magnitude takes time, may often be blocked or 

detoured, and requires great patience. But in some cases there is no rebuilding at all, just 

stagnation.  There needs to be hope that through these slower recovery times will come 

more participatory, resilient and sustainable communities. There needs to be movement 

forward. I would argue that communities are often willing to change if there is a hope for 

a better future.  There were several times during my informal conversations in Biloxi and 
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Galveston when people said major changes(good or bad) would not have been possible 

without the storm.  Historically, disasters and other large-scale disturbances have been a 

catalyst for urban change.  Through the complete destruction of landscape, a large-scale 

redevelopment of the urban environment becomes possible.  But even after FEMA went 

through an overhaul post- hurricane Katrina, their policies still remain not very forward- 

thinking.   The money that FEMA allocates to cities to help rebuild infrastructure is very 

controlled, and is only allocated to rebuild ‘as was’, i.e., to pre-disaster specifications. 

Additional funding from the city government, grants, donations, and private investments  

are required for communities to upgrade current infrastructure and building techniques. 

State governments are left to supplement the cost for any additional improvements.  The 

same system is in place for homeowners who are often left to find funding and support to 

update and rebuild their properties.  There is often very little budget for improvements, 

and redesign attempts may be misguided because of a lack of funding, as well as the use 

of volunteers who may not be held accountable for their work.  

 The current vulnerability, and lack of preparedness, of many communities to 

hurricane events leaves them dependent on the effectiveness of the external and internal 

organizations responding during recovery, and rebuilding. If the nation is committed to 

moving toward a more sustainable future, we need to have policies and procedures that 

support sustainable design included in our disaster recovery and rebuilding policies on a 

federal, state, and local level.  There are two major actions that could be taken to further 

streamline the FEMA response to hurricane events and make recovery and response more 

efficient and effective: 

 FEMA needs to have more direct response.  Through a community-based local  
organization FEMA could provide an emergency lump sum loan, and the money 
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could then be allocated directly to the community in the form of micro loans. This 
would put money where it is needed most without having to wait for a Federal 
response to each individual community member’s level of need during recovery 
and rebuilding.  Appropriate safeguards against fraud and mismanagement would 
still be required, however. 
 

 Redevelop funding structure so that cities can upgrade while rebuilding and are 
not bound by FEMA to just replace ‘as was’ if they have a definite plan in place. 
 

 As part of FEMA’s community preparedness agenda, the agency should be 

restructured again to include groups of planners, designers, engineers and scientists who 

can investigate possible alternative design interventions that can readily be implemented 

to improve community sustainability and resilience before the next major storm event.  

Proactively incorporating landscape architects, engineers, and planners into a federal 

program licensing program , much like the system set up by the USGBC LEED program, 

could establish a group of  qualified design firms that can be certified, or licensed by 

FEMA,  as ‘disaster ready’, and able to accept and direct revolving community loans to 

jump-start the recovery process.  The partnership between the Hope Center and the 

GCCDS, which worked together to produce maps and a grid system post Katrina, serves 

as a model for organizing the recovery and response to hurricanes.  The partnership that 

was set up immediately following Hurricane Katrina helped to prevent system waste, and 

provide accountability for organizations working in the grid map system laid out by Hope 

Center and GCCDS.    

 The Hope Center and the GCCDS focuses on rebuilding resilient communities by 

keeping community residents directly involved in the design the process. The GCCDS 

also emphasizes the importance of keeping quality design in the rebuilding process, and 

encourages the use of quality materials. Building homes back using the GCCDS system 
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of individualized, thoughtful, and well-executed design, maintains an organic form of  

neighborhood that does not just repeat the same three or four cookie-cutter designs over 

and over.  During the GCCDS design and rebuilding process, homeowners met with the 

individual architects to discuss the homeowners’ particular design needs, and areas for 

improvement, enabling homeowners to create unique architecture to meet their individual 

needs.   The model set up by the GCCDS empowers community members in their daily 

as well as future choices, and offers options for their community, reinforcing their sense 

of place and connection to the landscape. Sense of place and cultural landscape are vital, 

often overlooked pieces of design.  These site-specific political, social, economic, and 

design responses from Biloxi and Galveston exemplify the importance of approaching 

each city, and even each specific community within the city, as culturally unique in their 

process of recovery and rebuilding.  Community members need to be empowered as part 

of the planning, designing, and rebuilding process, in order to reconnect or maintain their 

connection with the landscape.  It is also important for community members to have a 

stake, some ‘sweat equity’, in the rebuilding of their homes and communities, reinforcing 

a sense of place and responsibility to their landscape during the long, difficult process of 

rebuilding.  

 Disaster recovery and rebuilding, is a challenging process, often taking years, if 

not decades.  Some parts of cities are destroyed and never rebuilt, altering the cultural 

landscape permanently.  Because at this period in time scientists and engineers cannot 

control nor prevent the destructive forces of hurricanes, we need to focus on reducing 

daily risk to communities, streamlining the governmental recovery effort, and advocating 

for  innovation in design to bring urban infrastructures up to date.  Landscape architects, 
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architects, engineers, and urban planners must implement and advocate for the use of 

alternative energy, intensive stormwater management systems, designs that increase 

public health, and designs focused on strengthening the community connection to the 

landscape, to decrease daily risks and increase resilience to small-scale disturbances as 

well as the unpredictable large-scale future effects of hurricanes. 
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APPENDIX A 
 

THE TEN MELBOURNE PRINCIPLES FOR SUSTAINABLE CITIES  
(UNDEP 2002) 

 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1. Provide a long-term vision for cities based on sustainability. 

2. Empower people and foster participation and inter-generational equity. 

3. Recognize and build on the characteristics of cities including their human, cultural, 

historic and natural systems. 

4. Build on the characteristics of ecosystems 

5. Achieve long term economic and social security. 

6. Expand and enable cooperative networks to work towards a common sustainable 

future. 

7. Enable communities to minimize their ecological footprint through the 

redevelopment and operation of their urban metabolism. 

8. Enable continual improvement, accountability and transparency. 

9. Require effective demand management and appropriate use of environmentally 

sound technologies for cities 

10. Recognize the intrinsic value of biodiversity and natural ecosystems and their 

protection and restoration. 
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APPENDIX B 
 

NATIONAL REGISTER OF HISTORIC PLACES  
LISTINGS IN MISSISSIPPI AS OF DECEMBER 31, 2008 

(Mississippi Heritage Trust 2007) 
 

 
Harrison County  

** Bailey House (Holy Angels Nursery) (Biloxi MRA) (Removed 5 Nov 2008)  Biloxi 18 May 
1984  
Barq, E., Pop Factory (Biloxi MRA) Biloxi 18 May 1984  
Bass, Raymond Site (22-Hr-636) (A) Biloxi 26 Feb 1987  
Beauvoir (NHL) Biloxi 3 Sep 1971  
Benton, Thomas & Melinda, House Gulfport 9 Aug 2002  
Biloxi Downtown Historic District Biloxi 3 Sep 1998  
Biloxi Garden Center (See Old Brick House)  
Biloxi Lighthouse Biloxi 3 Oct 1973  
** Biloxi’s Tivoli Hotel (Trade Winds) (Biloxi MRA) (Removed 5 Nov 2008) Biloxi 18 May 
1984  
Bixoxi Veterans Administration Medical Center (F) Biloxi 14 Feb 2002  
Bond House (Biloxi MRA) Biloxi 18 May 1984  
**Brielmaier House (Biloxi MRA) (Removed 16 Jul 2008) Biloxi 18 May 1984  
Brunet-Fourchy House (Mary Mahoney’s) (Biloxi MRA) Biloxi 18 May 1984  
**Church Of The Redeemer (Biloxi MRA) (Removed 5 Nov 2008) Biloxi 18 May 1984  
Clemens House (Biloxi MRA) Biloxi 18 May 1984  
Dantzler, G. B., House Gulfport 1 Dec 1989  
**Fisherman’s Cottage (Biloxi MRA) (Removed 16 Jul 2008) Biloxi 9 Mar 1990  
Fort Massachusetts (Ship Island) (F) Gulfport Vicinity 21 Jun 1971  
French Warehouse (Gulf Islands NTL SS) (22-Hr-638) (A) (F) Biloxi 13 Dec 1991  
**Gillis House [Relisted - 1978] (Removed 16 Jul 2008) Biloxi 7 Jul 1978  
Grass Lawn (See Milner House)  
Gulf Coast Ctr. For The Arts (Old Library) (Biloxi MRA) Biloxi 8 May 1984  
Harbor Square Historic District Gulfport 13 Aug 1985  
**Hermann House (Biloxi MRA) (Removed 5 Nov 2008) Biloxi 18 May 1984  
Hewes Building Gulfport 7 Oct 1982  
**Hewes, Finley B., House (Removed 16 Jul 2008) Gulfport 15 Aug 2002  
Holy Angels Nursery (See Bailey House)  
**House At 121 West Water Street (Biloxi MRA) (Removed 16 Jul 2008)  
Biloxi 18 May 1984  
House At 407 E Howard Ave Biloxi 17 Jul 1986  
Josephine (Shipwreck) (22-Hr-843) Biloxi Vicinity 22 Nov 2000  
Magnolia Hotel Biloxi 14 Mar 1973  
** Margaret Emilie (Schooner) (Delisted 1989) Biloxi 1973  
Mary Mahoney's (See Brunet-Fourchy House)  
**Milner House (Grass Lawn) (Removed 16 Jul 2008) Gulfport 31 Jul 1972  
Nativity B.V.M. Cathedral (Biloxi MRA) Biloxi 18 May 1984  
Old Brick House (Biloxi Garden Center) Biloxi 3 Oct 1973  
Peoples Bank Of Biloxi (Biloxi MRA) Biloxi 18 May 1984  
Quarles, W. J., House Long Beach 16 Oct 1980  
Redding House (Biloxi MRA) Biloxi 18 May 1984  
**Reed, Pleasant, House (Reed House) (Removed 16 Jul 2008) Biloxi 11 Jan 1979  
Saenger Theater (Biloxi MRA) Biloxi 18 May 1984  
Scenic Drive Historic District Pass Christian 7 May 1979  
Scherer House (Spanish House) (Biloxi MRA) Biloxi 18 May 1984  
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Seashore Campground School (Biloxi MRA) Biloxi 18 May 1984  
Spanish House (See Scherer House)  
Suter House (Biloxi MRA) Biloxi 18 May 1984  
Swetman, Glenn, House (Biloxi MRA) Biloxi 18 May 1984  
Tivoli Hotel (See Biloxi's Tivoli Hotel)  
**Toledano/Philbrick/Tullis House (Removed 16 Jul 2008) Biloxi 5 Nov 1976  
Trade Winds (See Biloxi's Tivoli Hotel)  
Turkey Creek Community Historic District Gulfport 21 Mar 2007  
U.S. Post Office & Customhouse (F) Gulfport 19 Mar 1984  
U.S. Post Office, Courthse & Customhse/Biloxi City Hall Biloxi 30 Jan 1978  
West Beach Historic District (Biloxi Mra) Biloxi 18 May 1984  
West Central Historic District (Biloxi Mra) Biloxi 18 May 1984  
West Central Historic District (Addl Documentation)  
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APPENDIX C 

 
SIX STATUTES ENACTED BY THE 109TH CONGRESS 

(Bea 2006) 
 

November 15, 2006 
 “Six statutes enacted by the 109th Congress are notable in that they contain 
changes that apply to future federal emergency management actions.  These public laws 
include the following: 
 

 Title VI of P.L. 109-295 (H.R. 5441), the Post-Katrina 
Emergency Management Reform Act of 2006, referred to in 
this report as the Post-Katrina Act; 

 Sections   of   P.L.   109-347   (H.R.   4954),   the   Security   
and Accountability for Every Port Act of 2005, known as the 
SAFE Port Act; 

 P.L. 109-308 (H.R. 3858), the Pets Evacuation and Transportation 
Standards Act of 2006; 

 P.L. 109-63 (H.R. 3650), the Federal Judiciary Emergency Special 
Sessions Act of 2005; 

 P.L. 109-67 (H.R. 3668), the Student Grant Hurricane and Disaster 
Relief Act; and 

 Sections of P.L. 109-364 (H.R. 5122), the John Warner National 
Defense Authorization Act for Fiscal Year 2007. 

 
Most of these statutes contain relatively few changes to federal authorities related to 

emergencies and disasters. The Post-Katrina Act, however, contains many changes 

that will have long-term consequences for FEMA and other federal entities.  That 

statute reorganizes  FEMA,  expands  its  statutory  authority,  and  imposes  new 

conditions and requirements on the operations of the agency.”  
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APPENDIX D 
 

ACRONYMS 

ABFE -Advisory Base Flood Elevations 
 
BHA- Biloxi Housing Authority 
 
CATS- Center for Applied Transect Studies 
 
CNU- Congress for the New Urbanism 
  
DCF- Disaster Contingency Fund 
 
FEMA- Federal Emergency Management Agency 
 
FIRM- Flood Insurance Rate Maps 
 
GCCDS- Gulf Coast Community Design Studio 
 
GCRR- Galveston County Restore and Rebuild 
 
GHA-Galveston Housing Authority 
  
GHF- Galveston Historic Foundation 
  
HMGP- The Hazard Mitigation Grant Program  

 
HUD- Housing and Urban Development 
 
HUL-Historic Urban Landscapes 
 
IPCC- United Nations International Panel on Climate Change 
 
LEED- Leadership in Energy and Environmental Design 
 
MCOA-Mississippi Casino Operators Association 
 
MDAH- Mississippi Department of Archives & History 
  
MEMA - Mississippi Emergency Management Agency 
 
MHT- The Mississippi Heritage Trust 
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NFIP- National Flood Insurance Program 
 
NHC- National Hurricane Center 
 
NOAA- National Oceanic and Atmospheric Administration 
 
NPS- The National Park Service  

 
NWS- National Weather Service 
 
SOI- The Secretary of the Interior   
 

SFHA- Special Flood Hazard Area (the 100-year base flood plain). 

SSPEED- Severe Storm Prediction, Education and Evacuation from Disasters Center 

TEMA- Texas Emergency Management Agency 
    
ULI- Urban Land Institute 
 
UNDP- United Nations Development Programme 
 
UNEP- United Nations Environment Program, Governing Counsel IPCC 
 
UNFCCC- United Nations Framework Convention on Climate Change 
 
USGBC- United States Green Building Council 
 
 WMO- World Meteorological Organization, Executive Counsel IPCC 
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