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Purpose 
The amount of damage during major disasters as a consequence of natural hazards in the State of Hawaii 
is tending to rise as evidenced by the cost of recent disasters. As the direct and indirect costs of disasters 
continue to rise, it becomes particularly critical that preparing for these events include actions and policies 
to reduce the amount of damage. Hazard mitigation is action taken to permanently reduce long-term risk to 
people and their property. The purpose of multi-hazard mitigation is twofold: 

• Protect people and structures from harm and destruction

• Minimize the costs of disaster response and recovery

Hazard mitigation planning is the process that analyzes a community’s risk from natural hazards, coordinates 
available resources, and implements actions to reduce risks. The purpose of this multi-hazard mitigation plan is 
to provide a strategy to reduce loss of property or life caused by natural hazard events for the City and County 
of Honolulu. A multi-hazard strategy presented in this plan addresses the relationship among various types of 
hazards, evaluates the effects of climate change, and prioritizes mitigation policies, actions, and projects. 

E X E C U T I V E  S U M M A R Y
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Mitigation Goals 
Eliminate or reduce risk through the following:

❶ Continually strive to improve the state of the art for the identifi cation of hazard areas, 
risk assessment capabilities, warning systems, and eff ective response and recovery.

❷ Plan, design, and construct future development and retrofi t existing structures within 
hazard areas to become resilient and minimize losses.

❸ Ensure that all emergency response critical facilities, communication systems, 
information technology data networks, and broadband internet connectivity remain 
operational during and after hazard events.

❹ Ensure that all lifeline and information technology infrastructures are able to 
withstand hazard events or have contingency plans to quickly recover after a disaster.

❺ Develop public guidance for the need to shelter in residences that are strengthened 
as necessary and outside of areas that are subject to fl ooding, or in alternative 
resilient structures. Provide pre-and post-disaster emergency shelters to 
accommodate residents and visitors that are not able to shelter in place.

❻ Develop a high level of awareness among the general public and businesses, 
particularly the visitor industry, that results in calm and effi  cient evacuations, self-
suffi  cient survival skills, and willingness to abide by preventive or property protection 
requirements.

❼ Minimize post-disaster recovery disruption by developing systems for effi  cient 
clean-up, documentation of damage and injury, and processing of appropriate aid to 
rebuild businesses and the economy.

❽ Protect natural and cultural resources that buff er hazard eff ects to the extent 
practicable.
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Hazard Mi  ga  on Planning and Plan 
Development

Hazard mitigation planning is the process that analyzes 
a community’s risk from natural hazards, evaluates 
existing measure and identifi es gaps, and implements 
actions to further reduce risks. Since November 
1, 2003, local governments seeking Pre-Disaster 
Mitigation (PDM) funds through a State application 
must have an approved local mitigation plan prior to 
the approval of local mitigation project grants. Since 
November 1, 2004, States must also have an approved 
Standard State Mitigation Plan in order to receive 
PDM funds for State or local mitigation projects. The 
Standard State Mitigation Plan will also be required for 
non-emergency assistance provided, including Public 
Assistance restoration of damaged facilities and Hazard 
Mitigation Grant Program (HMGP) funding. Therefore, 
State and local multi-hazard mitigation plans are keys 
to maintaining eligibility for future Federal Emergency 
Management Agency (FEMA) mitigation and disaster 
recovery funding. County plans must be updated every 
fi ve years to continuously maintain funding eligibility.  

Initiated by Department of Emergency Management 
(DEM), the development of the Multi-Hazard Pre-

Disaster Mitigation Plan (Plan) for Honolulu involved 
a signifi cant broad-based participation to include the 
Mayor, the City Council, the City’s Offi ce of Climate 
Change, Sustainability and Resiliency (CCSR), the 
Honolulu Climate Change Commission, other City 
department representatives, the Plan’s Advisory 
Committee, community organizations such as the 
Cross Island Communities Resilience Network (CICRN), 
Hawaii Emergency Management Agency (HI-EMA), 

the Department of Land and Natural Resources 
(DLNR), the State Hazard Mitigation Forum, Hawaiian 
Electric Company (HECO) and National Oceanic and 
Atmospheric Administration (NOAA) Central Pacifi c 
Hurricane Center (CPHC). 

Land Use Planning and Development in the 
City & County of Honolulu

The City guides and directs land use and growth 
through a three-tier system of objectives, policies, 
planning principles, guidelines and regulations. 
The General Plan forms the fi rst tier of this system, 
consisting primarily of statements of objectives and 
policies. The second tier of the system is formed by the 
Development Plans or Sustainable Communities Plans, 
depending whether growth is planned for the region. 
These plans address eight geographic regions of the 
island: the Primary Urban Center, Central Oahu, Ewa, 
Waianae, North Shore, Koolauloa, Koolaupoko and 
East Honolulu. The third tier of the system is composed 

of the implementing ordinances, including the Land 
Use Ordinance (Honolulu’s zoning code) and the City’s 
Capital Improvement Program. Mandated by the City 
Charter, these ordinances constitute the principal 
means for implementing the City’s plans. The tiers are 
supplemented with functional plans for the countywide 
water and wastewater systems and transportation. 
There is a high priority need to integrate natural 
hazard policies into the General Plan & Community 
Development Plans.

p
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Iden  fying and Profi ling Hazard Events

Hazards are physical conditions or events that have 
the potential to cause fatalities, injuries, property 
damage, infrastructure damage, agricultural loss, 
damage to the environment, interruption of business, 
or other types of losses. The intent of this document 
is to present the current state of knowledge of 
natural hazards signifi cant within the City & County of 
Honolulu. 

Hazards Assessed in this Plan
Hazard Chapter

Climate Change Effects 4

Coastal Erosion 5

Strong Winds (Non-tropical cyclonic) 6

Tropical Cyclones (including Hurricanes) 7

Floods 8

Tsunamis 9

Earthquakes 10

Landslides and Rockfalls 11

Droughts 12

Wildfi re 13

Hazardous Materials 14

Dam Failures 15

Vog 16

Status of Emergency Shelters 17

Note: Chapter 14, 15, and 16 are provided in 
addi  on to the hazards required by FEMA. 

Detailed information is given in these chapters on 
previous occurrences of natural hazard events and 
analysis of probable future losses where possible. 
A brief synopsis is provided in the following pages.
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Climate Change Effects
Climate variability and climate change can each 
result in hazards, or they can exacerbate and facilitate 
impacts from other hazards included in this Plan. 
Changes in Sea Surface Temperatures (SST) and 
climatic circulation patterns may affect a northward 
shift in the distribution of storm tracks; thus, the hazard 
for hurricanes and storm surge/wave setup inundation 
is not stationary over time.  Simulations indicate that 
the hurricane inundations of the south shore would 
be signifi cantly increased in extent due to climate 
change effects on hurricane intensities and sea level 
rise. Rainfall during tropical cyclones is also anticipated 
to intensify. Sea level rise (combined with land 
subsidence) can result in higher apparent sea level 
(relative to a point on land), and this can exacerbate 
inundation, especially for low-lying areas subject to 
hurricanes and high surf. The intent of this chapter is 
to enable a basic understanding of the characteristics 
of climate variability and change that better inform 
risk management decisions discussed in the other 
chapters. Adaptive design should be incorporated into 
policy for all infrastructure projects to accommodate 
climate change effects. This plan includes a number 
of other regulatory measures to implement. Some of 
these measures require the development of design 
maps that would show the expected future shoreline 
and the expected future hurricane inundations. 
The methodology for how to develop the expected 
future probabilistic hurricane inundation maps has 
been established in a pilot study sponsored by 
the State Offi ce of Planning. This chapter has been 
specifi cally reviewed by the CCSR for compatibility 
with the Resilient Oahu Strategy. It has also been 
reviewed by members of the Honolulu Climate Change 
Commission.

Coastal Erosion
The beaches of Hawaii are vital economic, 
environmental, and cultural resources. A healthy, 
wide sandy beach provides some mitigation of the 

effects of storm surge, fl ooding, and high surf.  Coastal 
erosion and beach loss are chronic problems on 
Oahu. Typical erosion rates in Hawaii are in the range 
of 15-30 cm per year. Studies on Oahu have shown 
that nearly 24% or 17 miles of an original 72 miles of 
sandy shoreline (1940s) has been either signifi cantly 
narrowed or lost. The cost of the beach loss at Waikiki 
has been estimated to be about $1 million per year, in 
order to maintain the beach in its current state. Island-
wide annual losses are estimated at the equivalent of 
$2 million to $3 million per year. It is recommended 
that setbacks should incorporate each area’s rate of 
shoreline erosion, with due diligence consideration of 
each area’s geology and local soil conditions inland.

Strong Winds
Most wind storms are either from trade-winds (70% 
of the time) or Kona winds (30% of the time). Trade-
winds predominate from the northeast and generally 
range from 10 – 25 miles per hour, although occasional 
extreme events reach 40 - 50 miles per hour when the 
sub-tropical high pressure cell north of the islands 
intensifi es. Damaging Kona winds have reached 
velocities of 50 miles per hour for several days on end. 
Topographic wind speed-ups exacerbate the risk.

Tropical Cyclones (and Hurricanes)
The most severe source of damaging winds are 
tropical cyclones, large circulating windstorms that 
form over warm tropical ocean water. Tropical cyclones 
generally occur during the season between June 1 and 
November 30. Depending on sustained windspeeds, 
they are categorized as tropical depressions, tropical 
storms or hurricanes; during Hurricane Iwa in 1982, 
Oahu did experience tropical storm winds. To be 
classifi ed as a hurricane, the sustained wind speeds 
must exceed 74 miles per hour. Potential hurricane 
landfalls would be the most damaging events on Oahu 
and result in the greatest losses from a natural disaster. 
In August 2018, Oahu was at risk to Hurricane Lane but 
narrowly escaped its damaging winds due to vertical 

I N  B R I E F
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wind shear effects. Based on regional simulations, 
the average annual odds of hurricanes of different 
intensity categories affecting Oahu are given in 
Table 1. Under these odds, Oahu had about an even 
chance of receiving hurricane windspeeds over the 
last 60 years. Thus, it is not considered unusual that 
Oahu has not yet experienced hurricane-force winds 
from a tropical cyclone in recent decades. However, 
the risk is high due to the large numbers of vulnerable 
structures on Oahu.

Most of the existing residential structures in Hawaii 
are under-designed for high winds, depending on 
their construction type, age and location. Terrain or 
topographic amplifi cation of wind speed has been a 
signifi cant additional contributing factor in the past 
hurricane loss experiences of Hawaii. The equivalent 
average annual hurricane losses due to wind damage 
on Oahu are projected to be $410 million per year, 
making tropical cyclones to be the more severe risk 
to Oahu. Timely periodic updates of the Honolulu 
Building Code would be the most effective means 
over time of improving overall community resilience 
against hurricanes. Incentives for retrofi tting of older 
vulnerable housing would also be benefi cial.    

Table 1. Hurricane Annual Odds of Occurrence by 
Saffi r Simpson Category

Incorporating NASA and HHRF sponsored research.

Hurricane 
Category

Sustained 
Wind

3-sec. Peak 
Gust

Oahu-
Affected 
Annual 
Odds

1 74 - 94 mph 81 - 105 mph 1 in 133

2 94 - 110 mph
106 - 121 

mph
1 in 200

3 or 
greater

110 - 155 
mph

122 - 171 
mph

1 in 400

Any 
Hurricane

>74 mph >81 mph 1 in 80

Floods
The major fl ooding events in Hawaii are caused by 
storms, storm surge, high surf and tsunamis. High 
waves from hurricanes most often hit the eastern 
shores as hurricanes approach the islands from the 
east, and south- and west-facing shorelines as the 
storm passes to the south and west. In the City, from 
about 1915, fl oods caused by rainstorms, including 
tsunamis and hurricanes, have claimed more than 140 
lives and infl icted more than $225 million dollars of 
direct and indirect damage. Some of the largest rainfall 
counts and most severe fl ooding events have occurred 
in the last several years, with the Kauai and East Oahu 
fl oods in April 2018 alone causing an estimated 
$20 million in damage to public infrastructure on 
Oahu. In the long-term, fl oods, from either rainfall 
or tropical cyclone storm surge and waves, have 
an estimated average risk equivalent to $41 million 
in damage losses per year. Design of essential and 
critical facilities should incorporate a 500-year 
fl ood level. The electrical code should incorporate 
special requirements to keep electrical equipment of 
essential and critical facilities protected from fl ooding. 
Homeowners in the fl ood zones could benefi t from 
reduced insurance premiums if the City participated in 
FEMA’s Community Rating System (CRS).

Tsunamis
The Hawaiian Islands have a long history of destruction 
due to tsunamis and are amongst the most vulnerable 
places in the world. Twenty-six tsunamis with fl ood 
elevations greater than 3.3 ft. (1 m) have inundated the 
Hawaiian Islands during recorded history, and 10 of 
these had signifi cant damaging effects on Oahu. Oahu 
receives a potentially damaging tsunami (that is, runup 
greater than 1 meter) about every 20-25 years. Hawaii 
is most vulnerable to subduction earthquake events 
in the Alaska Aleutian island chain, the worst case of 
which has been used to determine the State’s Extreme 
Tsunami Evacuation Zones. Average Annualized 
tsunami losses are estimated at $81 million. 
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Essential and Critical Facilities are especially 
vulnerable to tsunamis which would affect the entire 
state simultaneously. A major tsunami would also 
become a statewide disaster affecting nearly all ports 
and harbors and most airport runways. The Port of 
Honolulu, the hub of Hawaii‘s supply chain, would 
suffer a signifi cant loss of cargo capacity. Essential and 
critical facilities and taller structures can be designed 
to lessen the effects of tsunami using the methodology 
of the American Society of Civil Engineers (ASCE) 
7-16 national standard. Planning and design of critical 
facilities and the supply chain, particularly Honolulu 
Harbor improvements, should be undertaken to 
mitigate future tsunami damage. The approximate 
annual odds of various levels of inundation are given in 
Table 2.

Table 2. Tsunami Annual Odds of Inundation

Inundation Oahu-Affected 
Annual Odds

Tsunami Evacuation Zone 1 in 400

Tsunamis overtopping Port of 
Honolulu piers and wharves and 
adjacent areas

1 in 800

Extreme Tsunami Evacuation Zone 1 in 1500

ASCE 7-16 Geodatabase Tsunami 
Design Zone

1 in 3500

Earthquakes
Seismic hazard on Oahu was historically 
underestimated. In the late 1980’s, Oahu was 
recognized to be in a region of moderate seismic 
hazard, and building standards were improved 
beginning in 1990. The most current seismic design 
code available is in the 2018 International Building 
Code (IBC). The risk is now estimated to account for 
the fourth largest amount of annualized fi nancial losses 
behind fl ood losses. Based on an analysis of Hawaii 
construction cost data, projected earthquake average 
annual loss is about $41 million on Oahu which is 
related to the older building inventory that was not 
designed to the appropriate level of ground shaking. 

United States Geological Survey (USGS) intends to 
complete an update of the Hawaii seismic hazard maps 
in 2020.

Landslides and Rockfalls
The City has several of the essential components for 
landslide and rockfall hazards: steep hillsides, heavy 
rainfall, highways near steep slopes, and residential 
development in upland areas. They are dangerous 
because they occur suddenly and can move rapidly by 
fl owing or avalanching down hillslopes and channels. 
They generally occur during or immediately after 
severe rainfall of more than 3 inches in a peak 6-hour 
period. The State identifi ed a number of highway 
sites on Oahu that have a high risk of rockfall or 
landslide, many of which have been mitigated or 
are soon to be mitigated, such as the ongoing 2019 
mitigation work on the Pali Highway after a rockfall and 
landslide. Buffer zones as a condition for residential 
development near hillsides would mitigate this hazard.

Droughts
Drought hazard considers three sectors impacted 
by drought: the water supply sector, agriculture and 
commerce sector, and the environment, public health 
and safety sector. Drought monitoring, prediction, 
communication, and mitigation is managed through 
the Hawaii Drought Plan steered by the Hawaii 
Drought Council. The integrated water system on 
Oahu effectively minimizes water supply risks to any 
particular area on Oahu. The commercial agricultural 
sector is affected by drought and the uncertainty 
of water supply. The primary environmental safety 
concern from drought is the wildfi re hazard which is 
exacerbated during drought conditions, particularly 
at the urban wildland interfaces in Mililani/Waipio and 
the Waianae range valleys. Fire access maintenance is 
a vital task.
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Wildfi res
The wildfi re risk is increasing as development 
encroaches on wildlands without suffi cient defensible 
space at the wildland/urban interface. To date, 
property damage on Oahu due to wildfi res is minimal 
although many acres of wildlands have been burnt 
in recent years. The Honolulu Fire Department (HFD) 
is responsible for mitigation and control of urban 
fi res, while the DNLR Division of Forestry and Wildlife 
(DOFAW) is responsible for forest reserves, with a co-
response in intermediate area.

Hazardous Materials 
A major Superfund Amendments and Reauthorization 
Act (SARA) provision is Title III, also referred to as 
Emergency Planning and Community Right-to-Know 
Act (EPCRA). EPCRA established guidelines for 
Federal, State and local governments, and industry 
regarding emergency planning and providing 
communities with information on hazardous chemicals 
within their jurisdiction. The Hawaii Emergency 
Planning and Community Right-to-Know Act became 
law in 1993 (Hawaii Revised Statutes (HRS 128E). 
A Hawaii State Emergency Response Commission 
(HSERC) was formed and Local Emergency Planning 
Committee (LEPC) was established in each county. 
Functions of the LEPC include preparing a hazardous 
material emergency response plan, reviewing the 
plan annually, evaluating resources to mitigate 
an emergency, receiving emergency response 
notifi cations, and receiving and processing requests 
for information from the general public.

Dam Failures 
The majority of Oahu’s 13 existing dams were built 
by private plantation owners in the early 1900’s 
for irrigation and not fl ood control; there were no 
standards at that time. Two factors infl uence the 
potential severity of a full or partial dam failure: the 
amount of water impounded, and the density, type, 
and value of development and infrastructure located 
downstream. Visual dam safety inspections happen on 

a two-year schedule and all dams on Oahu now have 
Emergency Action Plans and evacuation zones. 
The State DLNR Engineering Division oversees the 
State Dam Safety Program.

VOG
VOG is a term used for the volcanic gaseous 
emissions. VOG occurs when volcanic gases react 
with sunlight, oxygen and moisture creating a variety 
of compounds, at varying concentrations, that could 
have adverse impacts on the downwind communities 
and environment. Despite even the recent 2018 
Lower East Rift Zone eruption on the Big Island, the 
elevated sulfur dioxide (SO2) levels that cause major 
environmental concerns chemically dissipate to a 
large extent prior to reaching Oahu. Therefore, VOG 
is not currently considered a relatively severe health 
hazard to Oahu; VOG production on the Big Island is 
historically low since the end of the 2018 Lower East 
Rift Zone eruption. Since the source of VOG cannot be 
controlled, there is a reliance on personal precautions 
and public information advisories.

Status of Shelters
An analysis of shelters on Oahu for tropical cyclones 
and refuge areas for tsunamis is provided in Chapter 
17. Hurricanes are the hazard with the greatest need 
for sheltering. There is an estimated capacity of just 
over 200,000 shelter spaces at the designated shelters 
in public schools, which excludes the potential for 
spaces in the Hawaii Convention Center, Neal S. 
Blaisdell Center and Brigham Young University-Hawaii. 
This could meet the projected needs for sheltering 
during a “strong” storm; however, very few are rated 
for resistance to hurricane windspeeds. In 2018, DEM 
advises that shelters are “a safer option than remaining 
in areas prone to fl ooding or storm surge inundation, 
on exposed ridge lines or in older homes with wood 
frames or single wall construction”. More all-hazard 
shelter safety evaluations and retrofi t strengthening 
are proposed, along with starting a private sector 
shelter screening system. 
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Risk Assessment  

Risk considers both the likelihoods and the 
consequences of the range of possible events.  Risk is 
defi ned as the expected losses over time associated 
with a hazard, defi ned in terms of expected annual 
loss, resulting from the probabilities of occurrence 
of events of various severities, asset exposure 
and vulnerability, and resulting economic loss 
consequences. Losses linked directly to a hazard event 
include the physical destruction of buildings and 
transportation and utility systems. Average Annualized 
Loss (AAL) is an objective measure of future losses 
averaged on an annual basis, calculated as the sum 
of the expected loss for each event (i.e., sum of the 
products of the estimated loss from each event and 
that event’s rate of occurrence). In cases where there is 
insuffi cient confi dence in the probability estimates of 
rare events and where suffi cient past data is available, 
the average annualized loss is based on historical 
losses. Annualized loss estimates were used to 
establish a measure of relative economic importance 
of particular natural hazards and to determine 
the priorities for hazard mitigation measures. The 
comparative average annual direct losses for the most 
severe hazards are listed in Table 3.

Table 3. Relative Hazard Severity to the City & County of 
Honolulu 

Based on avg. annual loss estimates/historical experience.
Hazard Loss Estimate

Hurricane Winds $410M / Year
Tsunamis $81M / Year

Floods $41M / Year
Earthquakes $21M / Year

Debris Flows & Rockfalls $1 - 5M / Year
Coastal Erosion $3M / Year

Wildfi re $1M / Year
Dam Failure <$1M / Year

High Surf <$0.5M / Year
HAZMAT <$0.10 Million / Year

Highest Priority Hazard Mi  ga  on Ac  ons

A summary of the 45-highest priority mitigation 
actions is provided in Table 4. How the priorities 
were developed in a process involving multiple 
public agencies, private entities, and the general 
public over multiple meetings/workshops and online, 
these are discussed in Chapter 2 of the Plan. The 
complete listing of 55 hazard mitigation actions are 
given in Chapter 19. Some of these actions require 
further planning and engineering work as a part of 
implementation.
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Table 4. Highest Priority Hazard Mitigation Actions for the City & County of Honolulu (by overall priority rank)

Hazard 
Mitigation Area Action # Action Priority

1
Policies and 
Processes

2
Plan and determine how to execute public works to protect or defend 
existing critical facilities, infrastructure and utility services, supply 
chain, and vital economic assets at risk to climate change effects. 

High

2 Flooding 15
Plan for fl ood control public works for the defense of critical facilities 
and major economic assets. Harden critical facilities, utilities, power 
and communication networks, and port facilities. 

High

3
Policies and 
Processes

1
Integrate natural hazard policies into the General Plan & Community 
Development Plans.

High

4 Building Facilities 29

Establish regulatory policy to identify critical facilities during planning 
and design, which are buildings and structures that provide services 
essential for the implementation of the response and recovery 
management plan or for the continued functioning of a community.

High

5 Public Information 53
Enhance the public availability of disaster resilience information that 
can be quickly understood, especially regarding hurricane awareness, 
hurricane retrofi ts, hurricanes, tsunamis and fl ooding. 

High

6
Policies and 
Processes

6
Develop strategic master plans for implementation of new resilient 
and sustainable designs for communities that may need to be rebuilt 
post-disaster. Update the Land Use Ordinance.

High

7
Infrastructure 
Facilities

19
Relocate or locally defend/reinforce vital infrastructure such as roads 
in coastal eroding regions.  Improve the materials and construction 
practices of roadways for greater resiliency.

High 

8 Infrastructure 
Facilities

18
Evaluate the risks and prioritize protective measures for existing 
infrastructure facilities.

High

9 Building Facilities 28
Start hazard mitigation retrofi ts for the protection of essential facilities 
on Oahu.

High

10 Tsunami 43
Evaluate fuel storage tank farm containment walls in Honolulu Harbor 
for the capability to withstand tsunami and hurricane fl ooding.

High 

11 Tsunami 44
Continue to identify and retrofi t critical pumping stations in the 
tsunami inundation zone.

High

12 Flooding 10

Revise and update the Flood Hazard Area, Revised Ordinances of 
Honolulu (ROH) Chapter 21A to enable the use of the ASCE 24-
14 Standard, Flood Resistant Design and Construction, and revise 
regulations to require explicit building design for climate change 
adaptation. For Critical and Essential Facilities, this standard would 
require 500-year fl ood elevations be used for design.  

Incorporate climate change effects on the storm-generating 
environment, per the methodology as detailed in Probabilistic 
mapping of storm-induced coastal inundation for climate change 
adaptation (Li, N., et al., 2017).

High
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Hazard 
Mitigation Area Action # Action Priority

13 Flooding 11

Revise the Honolulu Electrical Code, ROH Chapter 17:  

For Essential and Critical Facilities, the Electrical Code should require 
placement of electrical transformers, switchgear, and emergency 
generators above the 500-year fl ood elevation, or alternatively, 
protected by dry fl oodproofi ng.

High

14 Policies and 
Processes

3

Utilize an adaptive engineering approach to all current and future 
projects near the shoreline. Incorporate mitigation of the effects of 
climate change into large infrastructure projects in close proximity to 
shoreline, particularly the Ala Wai Watershed Flood Control project.

High

15 Policies and 
Processes

4

HRS 205A Certifi ed Shoreline  For planning purposes, include a new 
map of the Expected Shoreline, taking into account shoreline erosion 
and relative sea level rise over the next 50 years. ROH Chapter 23  
Establish the setback line about 25 feet from the certifi ed shoreline 
plus 50 times the average annual coastal erosion rate, or to a 
minimum of 40 feet. The local geology and soil conditions should be 
taken in to account.

Medium-
High

16 Infrastructure 
Facilities

24
Improve the resiliency of fuel supplies during and after disasters 
through the Hawaii State Energy Council and the Hawaii Emergency 
Preparedness Executive Consortium.

Medium-
High

17 Tropical Cyclones 
and Hurricanes

34 Perform all-hazard structural safety assessments of hurricane shelters. 
Medium-

High

18 Flooding 16

Pursue the Ala Wai Watershed Flood Mitigation project with the 
United States Army Corps of Engineers (USACE); include resilience, 
visual appeal, water quality, and infrastructure improvements; create 
a watershed district to coordinate infrastructure projects, resilience 
planning and regulations, watershed data collection, and community 
engagement.

Medium-
High

19 Tropical Cyclones 
and Hurricanes

36
Create incentives for homeowners, landlords, and businesses to 
retrofi t their buildings.

Medium-
High

20 Tsunami 39

Develop a procedure for evaluating the structural integrity of existing 
buildings for tsunami effects to enable their use as refuges of safety 
during extreme tsunamis. Produce a workshop seminar on this 
procedure for the visitor industry. 

Medium-
High

21 Tropical Cyclones 
and Hurricanes

35
Retrofi t public shelter buildings to increase capacity, refi ne actual 
evacuation demand, and update City policies on evacuation to 
decrease sheltering defi cit.

Medium-
High

22 Flooding 14

Develop Honolulu fl ood maps that go beyond FEMA requirements to 
consider concurrent rainfall and coastal surge fl ooding, concentrating 
on areas with critical infrastructure and the potentially affected 
communities.

Medium-
High
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Hazard 
Mitigation Area Action # Action Priority

23 Infrastructure 
Facilities

20

State Public Utilities Commission (PUC) should adopt the 2017 
National Electric Safety Code (NESC) for power transmission and 
distribution, to include an amendment with the ASCE topographic 
windspeed maps. The PUC should update the NESC requirements 
periodically.  Strategically plan with HECO to achieve a disaster-
resilient network.

Medium-
High

24 Public Education and 
Outreach

55
Investigate fi nancial incentives for business and individuals to invest 
in building resiliency.

Medium

25 Tsunami 40
Perform preliminary engineering of tsunami and coastal fl ood 
mitigation defense of critical infrastructure.

Medium

26 Tropical Cyclones 
and Hurricanes

33
Identify the types of buildings more suitable for self-sheltering as 
alternatives to public shelters

Medium

27 Climate Change 
Adaptation

7

ROH Chapter 25 SMA:  Amend the Special Management Area (SMA) 
permit requirements to include consideration of climate change 
effects for major developments. Adopt coastal fl ooding maps that 
account for future climate change.

Medium-
High

28 Building Facilities 26

ROH Chapter 16 Building-Code - Adopt 2012 and 2018 IBC and 
related codes per HRS 107 Part II.  (Honolulu is presently using the 
2006 IBC, which is obsolete by four editions of the national model 
code.)

Medium-
High

29 Drought and Wildfi re 48
Fire Break and Fire Road Maintenance by DOFAW to stop advancing 
fi re and provide access to fi refi ghters.

Medium

30 Climate Change 
Adaptation

8
Produce regulatory (100-year and 500-year) coastal fl ooding maps 
that account for future climate change effects on storm intensities and 
sea level rise.

Medium-
High 

31 Infrastructure 
Facilities

25
Rockfall buffer zones should be defi ned and incorporated into new 
developments between high-hazard rock fall areas and homes and 
critical facilities; this requires regulatory mapping.

Medium

32 Flooding 13
Participate in the National Flood Insurance Program (NFIP) CRS 
to reduce fl ood losses and lower fl ood insurance premiums for 
homeowners.

Medium

33 Climate Change 
Adaptation

9

Address rainfall intensifi cation in the standards used for fl ood control 
and storm drainage works and wastewater facilities. Re-evaluate 
storm water fl ood control practices that address requirements 
for storm runoff quantities for fl ood control for achieving better 
target reliabilities, and to accommodate rainfall intensifi cation and 
urbanization effects on watershed runoffs.

Medium

34 Public Information 54
Provide culturally appropriate disaster preparedness education and 
outreach for immigrant minority groups, limited English profi ciency 
individuals, individuals with access and functional needs, etc.

Medium
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Hazard 
Mitigation Area Action # Action Priority

35 Infrastructure 
Facilities

21
Update the design and construction standards of the City for utility 
lifelines to improve the disaster resilience of essential services.  

Medium

36 Tsunami 42
Adopt the ASCE national standard for tsunami design of new 
construction for critical, essential, and certain occupancy types of 
multi-story buildings in ROH Chapter 16 Building-Code.

Medium

37 Drought and Wildfi re 49 Assist Oahu communities to become Firewise Communities. Medium

38 Tropical Cyclones 
and Hurricanes

38
Establish a policy for strengthening of critical public facility enclosure 
integrity for wind and windborne debris.

Medium

39 Drought and Wildfi re 50
Establish water tanks at the fringes of threatened communities that 
can serve as dip tanks.

Medium

40 Building Facilities 31

Harden City base yards such as the Department of Facility 
Maintenance (DFM) Division of Road Maintenance (DRM) base yards 
in Wahiawa and Kaneohe to provide viable pre-hurricane staging of 
debris clearing equipment and personnel.

Medium

41 Flooding 12

Re-evaluate critical inland and stream fl ooding Standard Digital Flood 
Insurance Rate Maps (DFIRMs) to account for a) watershed details and 
the fl oodway, its extent of urbanization, and b) assess from a policy 
standpoint whether the frequency of fl ood overtopping in heavily 
developed areas is really acceptable. Include rainfall intensifi cation.

Medium

42 Infrastructure 
Facilities

23
Replace weathered wood poles with National Electric Safety Code 
conforming poles, upgrading them rather than replacing them with 
the same type as existing.

Medium

43 Policies and 
Processes

5

HRS Chapter 484:- Uniform Land Sales Practices Act:  Require 
disclosure of an explicitly defi ned list of hazards. HRS Chapter 508D: 
Mandatory Seller Disclosures in Real Estate Transactions: Make 
disclosure apply to vacant lots.

Medium

44 Infrastructure 
Facilities

22
Increase resiliency of post-disaster power plant capacity and achieve 
greater redundancy/reliability of the supply network.

Medium

45 Tsunami 41
ROH Chapter 16 Building-Code Produce higher resolution 
probabilistic tsunami hazard maps (of run-up) for use with the ASCE-
2016 and IBC-2018 building code design provisions.

Medium
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Mult i -Hazard Pre-Disaster  Mit igat ion Plan 

Plan Monitoring, Evalua  on, Maintenance, 
and Update Procedures

The plan should be updated incrementally to stay 
current, regardless of FEMA requirements; a subgroup 
of the Plan’s Advisory Committee, supported by subject 
matter experts, should meet annually to monitor 
ongoing and new mitigation actions. The updates may 
be necessary following any of the actions or events 
listed below: 

• Anticipated update of the Honolulu Building Code 
by City Council Ordinance

• Progress in ongoing mitigation actions within the 
City 

• Development of new mitigation recommendations

• Changes necessary because of Federal, State, or 
County legislative acts and mandates

• Public involvement in mitigation and other existing 
planning activities

• New data, analysis, or scientifi c and hazard 
modeling capabilities

• Events or new information on environmental 
conditions that indicate new mitigation needs or 
requirements

• Major federally declared disasters on Oahu and 
subsequent hazard mitigation grant funding

• Identifi cation of risk to city structures with emphasis 
on critical facilities

• Incorporation of hazard analysis in the city’s general 
plan process to include the impact on land use, 
zoning, etc.

• CCSR developing a Long-term Disaster Recovery 
Plan

• The new Oahu Resilience Strategy implementation 
starting in 2019 

• The new set of high-resolution Tsunami Design 
Zone maps for use in the Honolulu Building Code to 
become available at the end of 2019

• The USGS preparation of updated seismic hazard 
maps for Hawaii

The Program Coordinator for the City Hazard Mitigation 
Program is the Offi ce of Climate Change, Sustainability 
and Resilience (CCSR). CCSR initiates and facilitates 
appropriate and regular hazard mitigation stakeholder 
engagement. CCSR also supports all City Departments 
and Offi ces with hazard mitigation projects to ensure 
that investment in resilience is maximized. CCSR 
works closely with the Department of Emergency 
Management in fulfi lling this role, as Hazard Mitigation 
is one of the fi ve mission areas defi ned in the National 
Preparedness Goal. At the next update, the City Offi ce 
of Climate Change Sustainability and Resilience will be 
the lead agency.

Ongoing monitoring and coordination of the Hazard 
Mitigation Program will occur through a Core Planning 
Team designated by CCSR that would meet annually 
in the second quarter. The Program Coordinator will 
facilitate an annual review to evaluate effectiveness 
of the program and update the program and plan, as 
needed.

The City & County of Honolulu will continue to 
hold interagency meetings and public workshops. 
For more grassroots involvement, the County has 
mentored a community outreach network, the 
Cross-Island Community Resilience Network, that 
serves two functions: 1) to prepare communities to 
respond to emergencies and 2) to serve as a two-way 
communication conduit between the community and 
County offi cials. 






