Natural Hazards Element

Chapter 3: Natural Hazards

A wildfire burns across the pali. Mā`alaea, Maui, Hawai`i.

aui’s pristine waters, lush mountainsides, dry
brushland, and dormant volcano offer an aweinspiring variety of landscapes to explore. The
different extremes in climate and terrain can come with a price: the
potential for numerous natural hazards that could affect any part of
the island. Chronic hazards, such as coastal erosion, flooding, and
vog (volcanic smog), may persist or recur over long periods of time.
Tsunamis, hurricanes, wildfires, and earthquakes vary in frequency
and intensity and are less predictable. With the impacts of climate
change superimposed on Hawai`i’s existing risk from these hazards,
communities may be exposed to more severe and frequent hazards,
increasing risk and potentially affecting our economy and eroding
the quality of life.
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Background Information
Natural hazards must be considered when planning for the future. Maui’s shorelines, beaches, and near
shore coastal waters are highly susceptible to damage from coastal hazards such as tsunamis, storm surge,
and erosion. Inland areas can sustain wind damage, flooding, fires, and drought. These dangers pose a
significant threat to life and property. [Map #3-1 identifies areas throughout Maui that are susceptible to
natural hazards. Mitigation and vulnerability must be addressed in these areas.]
The National Ocean and Atmospheric Association, University of Hawaii, the Federal Emergency
Management Agency, and others are working together to model the likely impact of a typical tsunami
event on the island of Maui. There are several densely populated areas near the coastline and/or in low
lying areas that are vulnerable to tsunami damage.
These same areas are also in danger of periodic hazards such as high surf and storm surge. During the
time horizon of this plan, it will also be important to understand how sea level rise and shoreline changes
may affect low lying areas [(Map #3-1)].
Mitigation, risk, and vulnerability should be addressed for the hazards listed in Table 3-1 when planning
for the long term.
Table 3 – 1: Maui’s potential natural hazards
Hazards
Tsunami

Earthquake/
Seismic
Hazards

Volcanic
Activity

Tropical
Cyclones

Overview
Locally generated or Pacific-wide seismic waves (tsunamis) threaten Pacific island coastal
communities. Due to increased coastline development, thousands of residents and tourists can be
affected by a tsunami. In Hawai`i, tsunamis have accounted for more lost lives than the total of all
other local disasters. In the 20th century, an estimated 221 people have been killed by tsunamis.
Historically, Maui has experienced tsunami wave heights as high as 33 feet.
Landslides, ground cracks, rockfalls, and tsunamis are all hazards resulting from earthquakes.
Engineers, seismologists, architects, and planners have carefully evaluated seismic hazards related
to building construction. They have devised a system of classifying seismic hazards based on the
expected strength of ground shaking and the probability of the shaking actually occurring within a
specified time. The results are included in the Uniform Building Code (UBC) under the seismic
provisions.
The East Maui volcano (Haleakalā) has witnessed at least ten eruptions in the past 1,000 years;
numerous eruptions have occurred in the past 10,000 years. Thus, East Maui's long eruptive history
and recent activity indicate that the volcano will erupt in the future. Although Haleakalā is in the
last stage of Hawaiian volcanic cycle, the eruption recurrence rate is estimated to be about 200-600
years. Lava flow, tephra (airborne lava fragments), volcanic gases, and ground cracks may follow
another eruption.
“Tropical Cyclone” is a general term that can describe tropical depressions, tropical storms, and
hurricanes. The systems are classified according to sustained wind speeds near the eyewall of the
storm. These storms generally affect Maui July through September. In addition to high wind
damage, tropical cyclones impart riverine (non-coastal) flooding, freshwater coastal flooding, high
surf damage, highly destructive storm surge, and severe flooding in low elevation areas with
insufficient drainage. Maui’s unique topography concentrates torrential rains on mountain slopes,
resulting in destructive flash floods and landslides. Even a relatively weak tropical system can have
the potential to result in considerable property damage and loss of life. Major tropical cyclones
occur once every 10 years.
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Hazards
Severe Storms

Drought

Fires

Sea Level Rise

High Wind

Landslides

Overview
Major floods from severe storms typically occur during the winter season (October through April)
and account for 84 percent of the floods in the islands1. Kona storms are typically the most
destructive storms in Hawai`i, based on frequency and intensity. Storm intensities may include
windspeeds up to 60 mph with flooding rains and snow storms on Haleakalā. Kona low pressure
systems are relatively long lived storms, often affecting Hawai`i for a week or more, and have been
historically responsible for a great deal of damage.
Long periods without rain are not uncommon in parts of the Pacific. The implications of a drought
are varied and can be dramatic. Reduced crop yields, livestock losses, [and] reservoir depletion,
and impacts to long-term watershed and aquifer health can have cumulative impacts on agricultural
activity. Disputes may arise over water rights; water quality itself may decline due to higher
chloride concentrations, pH, and higher temperatures.
Put simply, "wildfire" is the term applied to any unwanted and unplanned fire burning in forest,
shrub or grass. In Maui County there were 1,291 brush fires between 1972-1999, which burned
64,248 acres and impacted 43 structures2. Unlike the mainland United States, Hawai`i's
ecosystems are not adaptive to wildfire. Past wildfires in Hawai`i have destroyed the last known
species of certain native plants. According to local biologists, many other native plants are only a
wildfire away from extinction. Wildfires also cause soil erosion, which then leads to soil runoff
into the ocean, killing marine life local populations rely on for food and cultural practices. Soil
erosion and soil damage from wildfire also impact the health of Hawai`i's watersheds. When the
watersheds are impacted by wildfire, soil runoff can contaminate these water sources, making them
unfit for drinking.
The University of Hawai`i Coastal Geology Center has predicted that the sea level will rise in the
coming decades. [Some estimates suggest the sea level may rise up to three meters within the next
30 years.] This would impact all coast lines, and would most severely affect Maui’s developed,
low-lying communities: Mā`alaea, north Kīhei, Lahaina, Ka`anapali, and Kahului. Prudent land use
planning will consider possible [likely] sea level rise as a variable in the future.
High winds can cause heavy damage to public buildings and homes. Construction standards,
building materials, and building location determine whether a structure will endure. These winds
can be the result of tropical systems, frontal systems, or Kona low pressure systems. Depending on
the wind direction and speed, a venturi effect may take place in mountainous terrain on Maui,
oftentimes amplifying localized wind speeds.
This general term covers debris flows, rock falls, and a variety of other slope failures. Landslides
are commonly related to tropical cyclone events, heavy rain on saturated ground, or earthquakes.
Debris flows, sometimes referred to as mudslides, mudflows, or debris avalanches, are common
types of fast-moving landslides and occur in a variety of environments. The most hazardous areas
are canyon bottoms, stream channels, areas near the outlets of canyons, and slopes excavated for
buildings and roads.3

1

State of Hawai`i Hazard Mitigation Plan, 2007.
Department of Forestry and Wildlife.
3
City and County of Honolulu: Oahu Civil Defense Agency
2
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Aerial view of the destruction caused by a Kona storm. Kula, Maui, Hawai`i.

Property damage resulting from natural hazards has become exceedingly costly for both the disaster
victims and the American taxpayer. From 1989 to 1993, the average annual loss from natural disasters
was $3.3 billion nationally, and the past 4 years has seen that amount increase to 13 billion annually4.
Over 6,000 people have been killed and 50,000 injured from natural disasters in the past 25 years (FEMA,
1998). Update data prior to 1st reading.
[The Maui County Hazard Mitigation Plan (HMP) should be consulted regarding natural disaster
preparedness. FEMA requires that this plan is updated every five years; the next approval deadline is mid2010. The Maui Island Plan advocates for the implementation of the HMP, as well as the future updates.
The purpose of the HMP is for the County government to identify the hazards and risks posed by natural
disasters, and then to plan for the actions that will reduce loss if such disasters occur. A high priority
should be to establish a coordinated process to implement the HMP.] The Maui Multi-Hazard Mitigation
Plan (HMP) identifies hazards and risks posed by natural disasters and provides an action plan to reduce
loss if such disasters occur. FEMA requires that this plan be updated every five years. The Maui Island
Plan advocates for the implementation and updating of the HMP.

CHALLENGES AND OPPORTUNITIES

Fragmented
Agency
Coordination

Although the Office of Civil Defense is the agency responsible for HMP
implementation, the agency can’t be successful in its mission without the
cooperative efforts of many County, State, and Federal agencies. To be prepared
for any hazard event, all relevant agencies have to be communicative and
coordinated; this will help ensure community resilience before, during, and after a
hazard event.
In the context of social and physical systems, resilience can be described as a way
to cope with uncertainty or risk. Natural hazards such as earthquakes, severe
storms, or shoreline erosion, pose a variety of risks to communities that cannot be
fully described or predicted. Communities manage these risks by building the
capacity to avoid or minimize the impacts of hazards, and rebound quickly from
disasters.

4

Maui County Hazard Mitigation Plan, p. I-1 (2006).
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Guiding Principles for Resilient Communities
Various communities in Hawai`i have defined six principles to plan for resilience.
These principles, adapted from the Hawai`i Coastal Zone Management Program
(2007), include:







Community-based: engage communities in planning and
implementation.
Place-based: consider unique characteristics (natural resources,
weather, and demographics) of each place.
Ecosystem-based: recognize connections between land and sea and
other components of the ecosystem.
Culture-based: honor the host culture and values.
Risk-based: incorporate hazard risk knowledge in all elements of
planning.
Collaborative: promote collaboration between stakeholders at all stages
of the planning process.

Guiding principles can be applied in all stages of the planning cycle. Specific
steps to plan for resilience in a community:




Step 1: Characterize hazard risk
Step 2: Define resilience goals and status
Step 3: Develop actions and partnerships5

Figure 3 - 1: Goals of resilient communities.6

Hazard mitigation is action taken to permanently reduce or eliminate long-term
risk to people and their property from the effects of natural hazards.
The purpose of multi-hazard mitigation is two-fold: 1) protect people and
structures from harm and destruction; and 2) minimize the costs of disaster
response and recovery. Hazard mitigation planning is the process that analyzes a

5

6

Ibid.
US Indian Ocean Tsunami Warning System (IOTWS) Program.
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community’s risk from natural hazards, coordinates available resources, and
implements actions to reduce risks (Tennessee Emergency Management Agency).
Move to appendix.
In 1995, the Federal Emergency Management Agency (FEMA) introduced a
National Mitigation Strategy to ensure the national focus on mitigation. The
National Strategy promotes the partnership of government and the private sector to
“build” safer communities. Hazard mitigation encourages all Americans to identify
hazards that may affect them or their communities to take action to reduce risks.
Mitigation actions help safeguard personal and public safety. Retrofitting bridges,
for example, can help keep them from being washed out, which means they will be
available to fire trucks and ambulances in the event of a storm. Installing hurricane
clips and fasteners can reduce personal and real property losses for individuals and
reduce the need for public assistance in the event of a hurricane. Increasing coastal
setbacks reduces the risk of deaths and property losses from tsunamis, storm surge

and sea level rise.

Limited Routes
For Safe
Evacuation

In several areas of the island there is only one access entry and exit to get into or out
of a region. For years this has been a problem for Lahaina travelers when there is a
wildfire or a rockslide, and this limitation could be disastrous if a tsunami impacted
the south and/or west facing shores. Likewise Hāna and East Maui are prone to
being cut off from the rest of the island in the event of earthquakes or rockslides.
Property owners, businesses, service providers, and government have a tendency to
delay the preparation for natural dangers until there is a crisis. This lack of
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preparation puts both life and property at risk.

Improved Public
Outreach and
Education

[An increase in public investment is critically important to increase awareness of
natural hazard processes and to characterize them over space and time. Public
forums that educate communities about the potential risk they face will empower
the public with solutions that will enable the entire community to work together
when a crisis strikes. Programs in the local schools can also be implemented to
teach children early on how they can respond to an emergency situation.] Increasing
awareness through public forums that educate communities about natural hazards
and the potential risk they face will empower the public with solutions that will
enable the entire community to work together when a crisis strikes. Programs in the
local schools can also be implemented to teach children how they can respond to an
emergency situation.
Another important benefit of hazard mitigation and education is that public
investment in disaster preventative measures can significantly reduce the impact of
disasters in the future, including the cost of post-disaster cleanup.

SUMMARY OF NATURAL HAZARDS ISSUES





Fragmented agency coordination
Lack of plans to protect life and property
Limited routes for safe evacuation
Need to improve public outreach and education



Development and/or redevelopment located in hazardous areas

GOAL, OBJECTIVES, AND POLICIES
SEE MATRIX
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