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Based on concepts developed in the Hawaii Coastal Hazard Mitigation 
Guidebook,1 strategies are presented to help reduce the risk to life and property 
for new development and areas recovering after a natural disaster strikes.  Four 
concepts in the Guidebook are presented, and a status is given on their 
implementation in Hawaii, Indonesia after the tsunami and Louisiana after 
Hurricanes Katrina and Rita. 
 
Concept 1 - Overlapping Multi-Hazard Zones 
 
Key in the implementation of the hazard mitigation measures is the identification 
of overlapping multi-hazard zones in which different mitigation measures for 
construction and siting are created.  The zonation allows mitigation measures to 
be created to address the forces of erosion, wave action, flooding, and wind 
damage.  Many of these forces can be derived from different natural hazards, so 
addressing individual forces addresses multiple hazards.   
 
The Guidebook divides areas into four overlapping zones:  (a)  closest to the 
shoreline is the erosion zone, where structures are exposed to erosion, scour, 
wave action, flooding and wind forces; (b) farther inland is the wave zone 
(FEMA’s V-VE zones) subject to wave action, flooding and wind; (c) structures 
in the flood zone (FEMA’s A-AE-X zones) are at risk from flood and wind 
damage; (d) farthest inland, structures are subject to wind forces (Figure 1).   
 
All of the hazard zones in Hawaii, except for the erosion zone, have been 
determined indirectly by FEMA mapping associated with the National Flood 
Insurance Program.  The boundaries of FEMA’s V, VE, A, AE and X zones are 
based primarily on statistical analysis from historical tsunamis.  For the south 
facing shorelines of Kauai, inundation from Hurricanes Iwa (1982) and Iniki 
(1992) are also incorporated into the statistical analysis for historical tsunamis.    
 
The erosion zone is based on analysis of historical aerial photographs.  If data is 
not available, it is encouraged that a project applicant obtains the information  

                                                
1 The Hawaii Coastal Hazard Mitigation Guidebook was prepared for the Hawaii 
Departments of Land and Natural Resources, State Office of Planning – Coastal Zone 
Management Program, University of Hawaii Sea Grant College Program and the Pacific 
Services Center and Coastal Services Center of the National Oceanic and Atmospheric 
Administration.  
http://www.soest.hawaii.edu/SEAGRANT/communication/HCHMG/hchmg.htm   
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using a retained consultant that follows specific standards in the Guidebook.   
The zone utilizes a 70 to 100 year planning period and a 40 foot buffer, of which 
20 feet is for storms and 20 feet by design.  
 
Concept 2 - Divide the Development Process in Stages 
 
In the Hawaii Guidebook,  the development process is  divided into the 
following eight generalized stages: (1) land district classifications, (2) general 
and community planning, (3) county zoning, (4) subdivision of land, (5) 
infrastructure improvements, (6) lot transfer, (7) construction and (8) 
erosion/hazard noticed – remedial options evaluated (Figure 2).  It is necessary to 
break up the development process into stages because with each stage, there will 
be different hazard mitigation issues.   
 
Figure 2 illustrates that as a project passes through the development process, 
more time and money will be spent on the project, raising the market value of the 
property (column 1) and the investment backed expectations of the landowner 
(column 2).   With increased interest by the landowner, the community’s desire 
to keep an area open space for environmental protection or hazard mitigation 
will be given considerably less weight (column 3).   The end result is that the 
government’s options to address coastal hazards dwindle with each stage of 
development that a project passes through (column 4).  The government may be 
prevented from acquiring expensive coastal property, or promoting land swaps.  
At the later stages of development, innovative land use design or implementing 
scientifically based setbacks may no longer be possible.  For situations following 
a natural disaster, it will be possible to move up the development ladder, by 
implementing new construction standards for destroyed houses, or new siting 
measures if lots can be consolidated.   

Figure 1.  Development of a   
zonation scheme based on erosion, 
high velocity wave action, 
flooding and inland forces such as 
wind allows all hazards to be 
addressed simultaneously.  This 
will also facilitate implementation 
of hazard mitigation siting and 
construction measures.   Adapted 
from Texas Coastal and Marine 
Council 1976 & FEMA CCM. 
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In Hawaii, the land district classification stage is analogous, but separate from 
zoning at the county level, and therefore these stages were separated.   For most 
U. S. states, there will be only one layer of zoning.  Some important provisions 
in the Guidebook are provided below: 
•   For land district classifications and county zoning, it is recommended that 
especially hazardous areas remain in low density zones.  A hazard assessment 
can be conducted using standards provided in the Guidebook before there is any 
zone change to a higher density use.   Down zoning is not encouraged. 
•   For general-community planning, sample policies and objectives are provided 
that will give a landowner notice of the need for hazard mitigation design. 
•   For subdivisions, innovative land use design is recommended that allows 
flexibility in mixing lot sizes and shapes.  This will allow deeper coastal setbacks 
while the same number of lots can be created.  The use of cluster developments, 
planned unit developments, project districts, variances, or a mix is identified as 
the implementing land use tools. 
•   The chapter on infrastructure concentrates on the proper placement of roads, 
which will determine lot depth and preserving the protective coastal dune.   
•    Home Construction - Scientifically based setbacks are recommended.  This 
stage also deals with building codes and the International Building Code, which 
more adequately addresses hurricane wind and earthquakes. 
 
Concept 3- Light-Handed Flexible  
 
Approach 
 
Implementation of the hazard mitigation measures is further facilitated by the use 
of a light-handed flexible government approach utilizing planning information, 
guidance, industry standards, policy and existing authority (Figure 3).   Such an 
approach offers utmost flexibility for regulatory decisions regarding new 
development, or areas recovering from a natural disaster.  With such an 
approach, each jurisdiction can decide on their own how far along they wish to 
take the guidance.   For example, one county may implement the measures 
through policy, while another may try to create industry standards. 

Figure 2. Stages of 
Development Versus 
Market Value, 
Investment Backed 
Expectations of the 
Landowner, 
Community Input and 
Government Hazard 
Mitigation Options. 
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Concept 4 – Government Purpose for Regulating Land  
 
To encourage implementation of protective hazard mitigation measures, planning 
and building departments can relax standards related to lesser values through the 
discretion they have with variances.  Hazard mitigation to protect life and 
property is the most important government purpose.  An increased coastal 
setback (hazard mitigation) may be acceptable if there are reduced height, front 
and side setback restrictions (esthetic standard).   
 
HAZARD MITIGATION IMPLEMENATION   
 
These concepts described above are being applied in Hawaii, and in areas 
recovering from the December 26, 2004 tsunami and Hurricanes Katrina and 
Rita.  In Hawaii, the two main agencies dealing with State land are using the 
guidebook as policy or under their existing authority to implement technically 
based hazard buffer zones and are asking applicants of projects in the early 
stages of development to conduct a hazard assessment with an erosion study.  As 
far as the counties the response has varied with one county pushing for new 
regulations, two counties encouraging the use of the guidebook as guidance or 
policy and one county encouraging the use of the book as guidance only.     
 
For the Indian Ocean area, concepts in the guidebook have been modified to 
address coastal hazard risk reduction after the December 26, 2004 tsunami.  A 
multi-disciplinary report by nine authors apply the concepts in a tsunami 
recovery report – available at www.soest.hawaii.edu/SEAGRANT/ 
communication/pdf/TsunamiRecoveryReport.pdf.  Indonesia is generating a 
coastal hazard mitigation guidebook with the help of their technical agencies and 
the United Nations.  Community planning and the flexible approach are two big 
components. 
 
In Louisiana, Hurricanes Katrina and Rita have changed how the State 
approaches development and natural hazard mitigation planning.  The full effects 
of these storms have yet to be understood, but many within state recognize the 
need for natural hazard mitigation planning that focuses on siting and 

Figure 3. Hazard mitigation 
measures in the guidebook are 
implemented through a light 
handed approach that 
emphasizes education, planning 
information, guidance and the 
development of industry 
standards and policy.   
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construction.  Louisiana plans to explore new techniques and revitalize its 
approach to land use planning to effectively rebuild its communities and mitigate 
for future storm events. The Louisiana Sea Grant College Program (LSGCP) has 
several efforts underway to assist in this monumental task. 
 
Louisiana began the task of hurricane recovery by enacting Act 12 (2005 LA 
Acts 12), which was passed by the Louisiana Legislature and signed by 
Governor Kathleen Blanco in November 2005.  Act 12 provided for a state 
uniform construction code and created the Louisiana State Uniform Construction 
Code Council.  The Council is to review and adopt a state uniform construction 
code and provide for the training and education of code officials.  The law also 
provides for the adoption of wind and flood mitigation requirements, as set forth 
by the International Building Code and International Residential Code.  The 
Louisiana Recovery Authority was created to address short-term recovery needs 
while guiding the long-term planning process, and coastal parishes and 
municipalities have also organized groups to address their own specific needs.  
 
Research efforts by the LSGCP are underway to provide planning and policy 
development assistance to these communities.  The Louisiana Sea Grant Legal 
Program is preparing a Louisiana Coastal Hazard Mitigation Guidebook that will 
provide land use planning and policy recommendations and will suggest siting and 
building construction techniques.  The book will be similar in scope to the Hawaii 
Guidebook, but will be specifically tailored to Louisiana’s needs and culture.  This 
project is being conducted with the assistance of experts from LSU and FEMA.    
 
In addition, the LSGLP and the Coalition to Restore Coastal Louisiana (CRCL) 
are currently assessing the current state of land use planning authority and 
practice, as it pertains to the ability of the state and local governments to respond 
to their coastal crisis.  Providing coastal parish and state land use planners with 
information on legal and policy tools will allow them to use available powers to 
achieve public safety goals and to optimize the effectiveness and value of coastal 
restoration projects.  The LSGLP and CRCL are identifying gaps where sufficient 
powers are lacking and providing information to land use planners, to allow them 
to promote land use planning as a necessary element in addressing natural hazard 
mitigation and coastal land loss issues.  The study also is providing lawmakers 
with information on land use planning issues that will assist them in enacting 
legislation necessary to respond to the needs of land use planners for greater 
powers with which to address these issues.  
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