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Introduction
Purpose
The purpose of this resource paper is to address future impacts of climate change and other
hazards to the South Maui community planning region (South Maui) as part of the South Maui
Community Plan update (the Community Plan). The report is intended to inform and direct the
community to resources about natural hazards in South Maui. It also provides planning strategies
for greater community resiliency and social equity. This paper was a collaborative effort with Dr.
Charles Fletcher, Professor, University of Hawai‘i’s School of Ocean and Earth Science and
Technology, and the Maui County Planning Department.
The Community Plan is intended to guide development for the next 20 years. Planning decisions
made today, along with their resulting developments, however, will have lifespans that extend into
the end of this century. During this timeframe, periodic natural events like tropical cyclones, large
coastal storms and wildfires are likely to affect South Maui’s current and future built
environment. 1 The region is also at risk for chronic hazards like flooding and erosion. Developing
a baseline understanding of the hazards facing South Maui and how to address them will make
the community more prepared and resilient to their impacts.
Impacts created by climate change and other hazards are not isolated, stand-alone issues. They
are interdependent with each other and other community issues, including those presented in the
other resource papers produced for this update. In addition to the resource papers, a StoryMap
has been developed to help the community visualize the issues that need to be balanced in the
Community Plan update.

Location
South Maui is a shoreline community located on a low-lying coastal plain bordered by a shallow
fringing reef (Figure 1). The overall shape of the South Maui region is long and linear, the width
ranging from one to 10 miles. Its northernmost border is approximately three miles from Kahului.
Its southern and western boundaries parallel the Pacific Ocean. To the east, it primarily follows

1

The built environment refers to man-made structures and surroundings that provide a setting for human activity. It
ranges in scale from single buildings to entire cities. It can include critical infrastructures such as electric, sewage or
water supply systems.
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the 600-foot elevation contour line. For the update, South Maui has been broken into six subareas.
This was done to better reflect the residents and unique environments found in each subarea.

Hazards and Impacts Affecting South Maui

Figure 1: Location overview of South Maui Community Plan Boundary and Subareas
South Maui is vulnerable to many types of hazards. Climate change and sea level rise will increase
the severity and frequency of these hazards. The changes caused by climate change ripple out
into impacts that have broad-reaching effects on the region (Figure 2). During this community
plan update, planners and South Maui residents should consider the following hazards and
impacts from those hazards:
•
•
•
•
•
•
•

Coastal erosion
Impacts from shoreline armoring
Coastal and inland flooding
Sea level rise
Tsunami
Wildfire
Drought
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•

•

Changing weather patterns
o Hurricanes and tropical storms
o Kona Storms
o Extreme heat events
Food systems vulnerability

Figure 2: Changes and impacts produced by climate change on South Maui. Graphic adapted from and inspired by Climate
Ready Oʻahu and National Climate Assessment, Volume II, Ch 27.
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Policy Framework
Land-use plans guide and regulate the future of development by establishing goals, policies,
actions, and maps. Planning decisions made today will impact development throughout the next
20 years and beyond. Understanding the policy framework is necessary to find opportunities to
use adaptation strategies to reduce the impacts from climate change and hazards. Adaptation
strategies are actions that can be taken by the County, decision-makers and the public to prepare
for and adjust to the current and future effects of climate change and hazards. One example
would be requiring the elevation of new buildings and structures in areas at high risk to flooding.

Coastal Zone Management Act & Special Management Area
When Congress established the national Coastal Zone Management (CZM) Act in 1972, it
determined that the states, rather than the federal government, were in the best position to
manage the zone connecting land and sea. The reasoning was that the states exercise discretion
in land use policies and hold claim to the waters and submerged lands in the territorial sea.
Congress also understood that coastal states have different values and needs. The program is
voluntary, though there are substantial incentives for states to participate, such as planning and
administration grants as well as the opportunity to administer the federal consistency review
program.
Hawai‘i’s response to the national law was immediate. In 1973, the Legislature passed Act 164 to
mandate a statewide CZM program. After several years of planning, the 1977 Hawai‘i CZM statute
was codified in Hawai‘i Revised Statutes, Chapter 205A (HRS 205A). A year later, the U.S.
Department of Commerce officially approved the Hawai‘i CZM Program. The regulatory reach of
HRS 205A is the entire state, including coastal waters out to the limit of the State’s police and
management authority.
Unique to Hawai‘i, HRS 205A grants individual counties with regulatory authority over designated
areas of concern that are termed the Special Management Area (SMA). The SMA is much smaller
than the CZM area and represents the most sensitive area of the coastal zone. The SMA generally
extends from the shoreline inland to the nearest highway. Within the SMA, the counties have
established rules that govern the immediate shoreline area, such as shoreline setbacks and
procedures for variances. Today, the SMA permit has become the most recognized component
of the CZM program.
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In the County of Maui, the SMA is regulated according to the three planning commissions’ “Special
Management Area Rules” (The Maui Planning Commission’s rules are codified in Title §12-202).
The area immediately adjacent to the shoreline on Maui island is further regulated according to
the Maui Planning Commission’s “Shoreline Rules for the Maui Planning Commission” (Title §12203).

Countywide Policy Plan and Maui Island Plan
The Countywide Policy Plan (2010) and the Maui Island Plan (2012) both contain goals,
objectives, policies, and actions related to coastal hazards, coastal management and sea level
rise to varying degrees. Throughout the Countywide Policy Plan are references to and
recommendations for mitigating climate change effects.

In the Maui Island Plan, these

references are contained in Chapter 2, Heritage Resources, and Chapter 3, Natural Hazards. Much
of the scientific information related to sea level rise projections and timelines, however, has
significantly evolved since these documents were adopted. Further, maps of potential exposure
to sea level rise have only become available statewide as of December 2017.

2020 Maui County Hazard Mitigation Plan
The Maui County Hazard Mitigation Plan was updated in July 2020. It works with the Countywide
Policy Plan and Maui Island Plan to support land use decisions by providing information on
hazards like coastal erosion, drought, flooding, sea level rise, extreme heat, and climate change
affecting all community planning areas. No community or municipality can receive public disaster
funds unless they have a FEMA-approved multi-hazard mitigation plan (Federal Disaster
Mitigation Act of 2000 PL 106-390).

Kihei-Makena Community Plan
The existing 1998 Kihei-Makena Community Plan, to be renamed the South Maui Community Plan
for this update, does not specifically mention climate change and sea level rise hazards because
it was adopted before much of the information about these hazards was available.
A few goals, objectives and policies in the previous Plan address some of the current coastal
hazards affecting South Maui including coastal erosion, flooding, and fire. These references can
be found in Part III, Section B: Goals Objectives and Policies, Land Use and Environment sections.
Today, these coastal hazards still impact South Maui and are expected to be compounded by sea
level rise and climate change.
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Existing Conditions
Exploring and understanding past and current hazards facing South Maui can help in discussing
and prioritizing responses and adaptation strategy opportunities.

Tsunami
Tsunamis are a series of great waves caused by movement of the sea floor. Tsunamis can be
caused by earthquakes, landslides and volcanic activity. These waves can flood far inland causing
the loss of property and life. Past tsunamis that have impacted South Maui had variability in terms
of their run-up heights (the height of the wave above the normal water level), area flooded and the
amount of damage caused.
South Maui’s low-lying coastal areas are
at high risk to tsunamis. Almost all of the
parcels located along the shoreline are in
the tsunami evacuation zone. The
shoreline areas of Mā‘alaea, North and
South Kīhei, Wailea, and

Mākena are

also the most populated and visited
areas of South Maui. The Mā‘alaea area
experienced five different tsunamis
between 1906 and 2011 with wave runup heights ranging from eight to 12 feet,
roughly the same height as a one-story
building. The 2011 tsunami following the
8.9 magnitude earthquake in Japan
caused damage to boats in Mā‘alaea
Harbor and flooding along the South
Figure 3: Example of the Hawaiʻi Emergency
Management Agency’s interactive Tsunami
Evacuation Zone map.

Maui shoreline. In 1946 and 1960 the
Mākena area experienced two tsunamis
with wave run-up heights of 10 to 11 feet.

Areas at risk to tsunami impacts are considered tsunami evacuation zones. Tsunami evacuation
zones are areas where, if a tsunami is expected, residents and visitors should get to higher ground
or inland outside the zone as quickly as possible. Tsunami evacuation zone maps (Figure 3) are
based on recorded historic tsunami run-ups and modeled hypothetical events. National Oceanic
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and Atmospheric Administration’s (NOAA) early warning systems and local tsunami sirens alert
the public of incoming tsunamis.

Additionally, natural features like coral reefs, bays, undersea features, beach slopes, and coastal
dunes all act as buffers to slow incoming waves. Many of these natural features, however, have
been affected by land uses along South Maui’s shoreline, thus reducing their protective abilities.
For example, as of 2015 the Mā‘alaea coral reef system has been reduced to just eight percent of
the area it historically covered in Mā‘alaea Bay.

High Waves and Coastal Erosion
Coastal erosion is the process in which rocks, soils and sand along a coastline are worn away by
wave energy. Coastal erosion and high waves occur along all shorelines in South Maui. Impacts
and erosion rates are highly localized to each beach because of local conditions. Local conditions
include how the beach is aligned, how waves break on the beach or the type of development
nearby. Over the past 100 years, the combination of sea level rise, episodic storms and high
waves, coral reef loss, and human impacts such as shoreline hardening and dune leveling have
severely impacted South Maui’s shorelines (Figure 4). This is most visible in the North Kīhei and
Wailea areas.

Figure 4: As shown in the Hawai‘i Sea Level Rise Viewer, coastal erosion occurs along most of
the shoreline of South Maui. Inlay image shows Halama Street erosion. Image courtesy of Sea
Grant and Maui County.
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The region is protected from the full wave energy of south swells and Kona storms by offshore
fringing reefs and neighboring islands Lāna‘i and Kaho‘olawe. However, even with these
protections, wave heights can reach up to 10 feet. Large wave events and storms result in the
low-lying coastal plains of North Kīhei all the way south to Mākena experiencing episodic wave
overwash, creating varying rates of rapid beach erosion. Storm surges, shoreline armoring, and
sea level rise have shrunk beach widths across South Maui by 10 to 34 percent during the last
century.

Figure 5: Areas of greatest coastal erosion and beach width loss. Data from University
of Hawaiʻi at Manoa’s Coastal Geology Group (2016).

The four areas identified in Figure 5 have experienced the greatest beach loss with more than 20
percent of their beach width disappearing between 1949 and 1997. In an era of climate change
and sea level rise, the threat of beach loss and erosion is growing. Estimates show by the end of
the decade more than 12 percent of buildings along South Maui’s shoreline are at risk to coastal
erosion. This means that almost 100 structures valued at close to $1 billion dollars total are at
risk.
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Past strategies for combating coastal erosion have included sandbags, shoreline hardening with
concrete and rocks, and replenishing sand in erosion hot spots. Once more prevalent, officials
now allow shoreline armoring as a “last resort” in very limited circumstances to combat coastal
erosion. Unfortunately, many of the past responses to coastal erosion may not have included a
consideration of sea level rise. Some of the management measures currently being pursued
should be reconsidered as interim strategies (e.g. beach nourishment) in the face of continued
sea level rise.
The Maui Beach Management Plan
(2008) was developed in response to
coastal

erosion

recommendations

and

provides

for

shoreline

management. Recommendations include
action items to deal with projected sea
level rise, shoreline protection measures,
shoreline

setbacks,

and

dune

preservation and restoration. Preserving
and restoring coastal dunes can be a
proactive

and

nature-based

coastal

management strategy to both enhance
Figure 6: Sand dune restoration at Kama‘ole I Beach ecosystems and protect infrastructure.
Park began during February 2020. Image courtesy Dune restoration and dune management
of Maui County.
has been ongoing at various locations in
South Maui since the last community plan update. As a recent example, a dune restoration project
at Kama‘ole Beach Park I in April 2020 resulted in the enhancement of approximately one acre of
coastal dune along 500 feet of shoreline to provide natural protection of infrastructure and
improve degraded ecosystem conditions (Figure 6).

Flooding
Flooding is the most common hazard to affect South Maui. The two most common types of
flooding the area experiences are inland and coastal flooding. Inland flooding includes flash
flooding, urban flooding and stream flooding. Types of coastal flooding include high wave
flooding, storm surges and king tides. Sea level rise and climate change are expected to
contribute to the frequency and level of damage caused by all flooding types affecting South
Maui.
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Inland Flooding
Flash flooding occurs within a few minutes or hours after heavy rainfall. Flash floods can destroy
buildings, uproot trees, scour out new drainage channels, and trigger mudslides and landslides.
Although flash flooding often occurs in inland mountainous areas, it is also common in urban
centers where much of the ground is covered by impervious surfaces (e.g. concrete or asphalt).
This is known as urban flooding.
Urban flooding occurs where land has been converted into urban features like roads, sidewalks,
parking lots, and buildings that do not absorb rainfall. The region developed to its current state
very rapidly without consideration of the environmental benefit of existing coastal wetlands.
Filling these wetlands, along with an overall increase in impervious services in the region led to
increased urban flooding. Since these surfaces are not absorbent, high volumes of water can be
transformed into rivers with fast-moving water like a flash flood, turn roads and parking lots into
lakes, or flood homes and businesses. Flash and urban flooding are problems in Kīhei, where
surface runoff cannot properly drain to the sea. For example, in 2020 first responders had to
rescue a woman swept off her feet by flash flooding in a parking lot in Kīhei. (The Maui News, Apr
8, 2020)
Stream flooding is caused by stream flow rising above the normal banks and channels of the river
or stream, causing the water to spill out on the nearby land areas. This overflow is usually caused
by high volumes of rain or runoff flowing into the streams and rivers. Stream flooding can also be
caused when obstructions like trash, vegetation debris, landslides, sand, or other obstacles block
the flow of water and cause it to rise and spill over at that area.
Inland flooding in South Maui occurs often near:
•
•
•

Wailea and Po‘olenalena (stream and flash);
Along North and South Kīhei Road and Pi‘ilani Highway (flash and urban); and
Residential developments by Kalama Park, Kama‘ole beaches and Līpoa Avenue (flash
and urban).
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Gulches and streams mauka of these areas are narrow and poorly defined. This creates localized
depressions, ponds, and swales following rainfall events. In North and South Kīhei, flash flooding
is

a

problem

because

upslope drainage ways and
streams are too shallow to
accommodate the volume
of

water.

Then

as

the

drainage ways and streams
approach the coastline, they
often lack adequate outlets
to the sea. In some cases
where there are adequate
outlets,

these

become

plugged with sand or other
debris
Figure 7: Flooding closes South Kīhei Road near Līpoa Street.
Image courtesy of The Maui News/Robert Collias.

preventing

water

flow.

North and South Kīhei Road and Pi‘ilani Highway can experience significant flooding following
heavy rains (Figure 7). Flash flooding, debris flows and standing water up to two feet deep can
occur and cause road closures and traffic hazards. Over the past five years, flash flooding and
debris flows have closed roads in South Maui four different times. In 2017, flash flooding along
South Kīhei Road damaged several homes and condominiums. Furthermore, first responders had
to evacuate many of the residents.

Coastal Flooding
Compounding the impacts of inland flooding is coastal flooding. Sea level rise, high surf,
hurricanes, storm surges, heavy rains, high tides, and king tides contribute to coastal flooding
along in South Maui. Storm surges are particularly dangerous and damaging. They are the result
of storm winds pushing breaking waves inland up to 20 feet or more. Storm surge flooding is a
serious threat to the development along the shoreline of South Maui.
The most populated areas of South Maui are at greatest risk to coastal flooding due to their
topography and coastal erosion. Coastal flooding can be significant along North and South Kīhei
Road and regularly causes road closures and detours. Areas discussed in the High Waves and
Coastal Erosion section of this paper also experience coastal flooding.
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King tides have recently contributed to some of South Maui’s coastal flooding problems. King
tides are the highest high tide. They are most likely to occur in the summer or winter months
during a full or new moon. A total of 16 king tide events occurred between 2015 and 2019. If other
natural phenomenon (e.g. storm surge) occurs with a king tide, this causes compound flooding
and impacts. Impacts from coastal flooding include:
•
•
•
•

Storm drain backflow and reduced water quality;
Salinized drinking and surface water;
Roadway and property damage; and
Corrosion or damage to underground infrastructure.

National Flood Insurance Program
As part of its floodplain management responsibilities, Maui County participates in the Federal
Emergency Management Agency’s (FEMA) National Flood Insurance Program (NFIP). The NFIP
offers flood insurance and enforces floodplain management to reduce the impacts of flooding.
Maui County also participates in FEMA’s Community Rating System (CRS). CRS is a voluntary
program intended to reduce flood damage to insurable properties that have repeatedly
experienced flood damage, strengthen and support insurance aspects of the NFIP, and encourage
comprehensive floodplain management. Maui County’s participation in the CRS program, and the
requirements of the County’s flood control ordinance, have resulted in Maui County flood
insurance policy holders receiving a 15 percent discount on their flood insurance premiums.
As the administrators of the NFIP, FEMA identifies and maps areas at risk for flooding under
certain conditions, establishes minimum development criteria in identified flood prone areas, and
underwrites the NFIP flood insurance coverage. Areas at risk of flooding are delineated on Flood
Insurance Rate Maps (FIRMs). FIRMs show the Special Flood Hazard Areas (SFHA) and the risk
premium zones which indicate the annual risk of flooding. South Maui contains SFHA Zones A,
AE, AH, AO and VE (Figure 8).

Climate Change and Natural Hazards
Resource Paper | Page 12

Figure 8: FEMA SFHA in South Maui. The inset photo shows Keālia Pond National Wildlife Refuge
after a king tide event. Image courtesy of Maui County and Sea Grant.
Each SFHA zone reflects the severity or type of flooding in the area. Zones A, AE, AH, and AO
represent areas at risk to inland flooding with a one percent annual chance of flooding. Zone VE
represents coastal areas with one percent chance of flooding from tides and associated with
storm waves. All these SFHA have a 26 percent chance of flooding over the life of a 30-year
mortgage (Figure 9).
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Figure 9: Explanation of the potential for being impacted by a 10-year, 100-year, or 500-year
flood.
The State of Hawai‘i, Department of Natural Resources provides an interactive flood hazard
assessment tool that residents can use to view the FIRM maps of their neighborhood to
determine their risk for flooding. Flooding is not restricted to SFHA, however, and homeowners
and renters outside these zones are encouraged to have flood insurance.
Within South Maui, there are a total of 2,837 acres and 926 structures located within the SFHA.
Table 1 provides additional information on South Maui’s participation in the NFIP.
Table 1: National Flood Insurance Program information for South Maui between 1998-2018*
NFIP Program Details
Total number of insured properties
Total value insured

Associate Values
4,776
$986,229,700

Total number of structures located in Special Flood Hazard Areas

926

Total number of claims made

105

Total amount paid for claims+

$2,958,317

Total annual amount of flood insurance premiums paid for active
policies^

$752,700

*Data provided by Maui Floodplain Manager; + Payouts include buildings and content in USD rounded to nearest whole
dollar; ^ estimated value based on average annual premium rate multiplied by number of active policies.
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Some properties within South Maui have flooded repeatedly and are considered by the NFIP to be
either a Repetitive Loss (RL) or Severe Repetitive Loss (SRL) property (Table 2). While RL
properties constitute a small percentage of overall annual claims, they are often significant
contributors to claim costs draining County and NFIP resources. Additionally, these properties
are a concern for community members because they disrupt and threaten residents’ lives by
repeatedly flooding.
An RL property is any insurable building for which two or more claims exceeding $1,000 were paid
by the NFIP within a rolling ten-year period starting in 1978. For example, a building floods in 2010
and a NFIP claim of more than $1,000 is paid. The same building floods again in 2018 and another
NFIP claim of more than $1,000 is paid. This would be a RL property.
SRL properties are any insurable building that has over four or more separate claims of more than
$5,000 each, or the building received two or more claim payments that cumulatively exceed the
value of the property (FEMA 2004). A property is considered a RL or SRL property until the
building’s flood problem has been mitigated. Mitigation can include buying out, relocating,
elevating, or flood-proofing the property.
Table 2: NFIP Information on Repetitive Loss and Severe Repetitive Loss Properties between
1998-2018*
RL and SRL Details
Number of Unmitigated RL properties

Associated Values
20

Number of Mitigated RL properties

3

Total number of structures affected

37

Claims amount paid for RL properties+

$1,220,755

Number of Unmitigated SRL properties

1

Claims amount paid for SRL property+

$163,133

Total claims paid for RL and SRL properties

$1,383,88

*Data as of 2018 provided by Maui Floodplain Manager; + Amounts paid include buildings and content in USD rounded
to nearest whole dollar.

Of the 23 total RL properties in South Maui, 21 are located within a SFHA. Nine of the properties
were built prior to the adoption of FEMA FIRM mapping in the area, including the SRL property.
For an overview on where these properties are located, see Figure 10. The primary causes of
flooding for the RL properties include:
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•
•
•
•
•

Being situated in a floodway;
Stormwater runoff from South Kīhei Road;
Being constructed below the area’s elevational grade;
Being situated closely to gulches in South Maui; and
Being situated in close proximity to the coastline.

Figure 10: Location of Repetitive Loss properties and number of buildings affected.

To manage flooding, short-term strategies include the use of sandbags and other absorbent
materials to stop or slow the flow of water. Previous longer-term strategies included shoreline
armoring. This, however, has contributed to coastal erosion issues. Other long-term strategies
include participation in the NFIP, elevated building design requirements, relocating properties out
of flood risk areas, or designing structures to be flood proof. Some strategies are not applicable
in all flood zones.
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To help protect properties from flooding, FEMA provides guidance to homeowners in their 2014
Homeowner’s Guide to Retrofitting. FEMA and other organizations also have financial assistance
programs to help states, communities and homeowners pay to prevent or repair flooding impacts.
For example, homeowners of RL, SRL, or substantially damaged properties with active NFIP
policies are also eligible for Increased Cost of Compliance (ICC) coverage. Substantially flood
damaged homes have experienced damages that cost 50 percent or more of the structure’s
market value to fix. ICC coverage may provide payments of up to $30,000 to homeowners to help
cover mitigation costs (e.g. elevating, relocating, demolition) to reduce the risk of future flood
damage to their properties.

Sea Level Rise
Sea level rise is primarily due to human induced greenhouse gas emissions causing glaciers and
ice sheets to melt and ocean temperatures to warm. Oceans are warming because they absorb
most of the increased heat in the atmosphere caused by greenhouse gas emissions. Warm ocean
temperatures cause seawater to expand, which in turn causes sea levels to rise. Sea level rise is
not equally distributed around the world and some areas, like Maui, are expected to experience
higher rates of rise than others.
A unique impact of sea level rise combined with king tides is groundwater inundation.
Groundwater inundation happens when the water table (which is influenced by the tides) rises
and develops standing pools of water at high tides or after heavy rains. It may occur without any
surface connection to the ocean. Areas in South Maui anticipated to experience groundwater
inundation include Pi‘ikea Avenue between South Kīhei Road and Liloa Drive and south of
Waipu‘ilani Park.
The Hawai‘i Sea Level Rise Vulnerability and Adaptation Report and the companion Hawai‘i Sea
Level Rise Viewer (Viewer) provide maps showing future flooding exposure and vulnerability to
land and structures from sea level rise. These exposure areas are based on modeling by the
University of Hawai‘i Coastal Geology Group at the School of Ocean and Earth Sciences and
Technology of three types of chronic sea level rise hazards: annual high wave flooding; shoreline
erosion, and passive flooding (flooding that occurs without consideration of the other two
hazards) along with a vulnerability assessment by Tetra Tech, Inc.
The footprints of these three modeled hazards were combined to create and define the total
projected extent of chronic flooding due to sea level rise, called the sea level rise exposure area
(SLR-XA). Exposure to 1.1 feet of sea level rise in the SLR-XA is used to approximate current or
near-term conditions (e.g. next 10-30 years). The SLR-XA with 3.2 feet of sea level rise (3.2 SLR-

Climate Change and Natural Hazards
Resource Paper | Page 17

XA) was chosen to depict hazards that may occur in the mid to latter half of this century. Table 4
provides potential future impacts of 1.1 feet sea level rise and Figure 11 showcases where these
areas are in South Maui.

Figure 11: Locations of 1.1 SLR-XA impacts in South Maui.
Table 3: Areas of impact from projected 1.1 SLR-XA in South Maui as shown in Figure 11.
Impacts
Location

1
2

Resorts along Hauʻoli Street
in Mā‘alaea
N. Kīhei Rd. fronting Keālia
Pond
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Coastal

High Wave

Passive

Groundwater

Erosion

Run-Up

Flooding

Inundation

X

X

X

X

X

X

Impacts
Location

3
4

S. Kīhei Rd. from Keālia
Pond to Kenolio Park
Kalepolepo Beach Park area

Coastal

High Wave

Passive

Groundwater

Erosion

Run-Up

Flooding

Inundation

X

X

X

X

X

X

Along South Kīhei Rd.
5

between Pi‘ikea Ave. and

X

Liloa Dr.
6

Length of Halama Street

X

7

South of Kalama Park

X

X

X

Table 5 provides potential future impacts of the 3.2 SLR-XA and Figure 12 shows the location of
these areas in South Maui. With 3.2 feet of sea level rise, areas affected by 1.1 feet are now
experiencing greater levels of impact. Additionally, areas that were unaffected before are now
experiencing sea level rise impacts.
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One area, the MECO generating station, is not within the projected 3.2 SLR-XA. However, it is
within 200 to 300 feet of the SLR-XA boundary. If the extent of sea level rise is greater than 3.2
feet, which is plausible, the station could be affected by sea level rise.

Figure 12: Locations of 3.2 SLR-XA impacts in South Maui.
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Table 4: Areas of impact from projected 3.2 SLR-XA in South Maui as shown in Figure 12.
Impacts
Location

1

2
3

Resorts along Hauʻoli
Street in Mā‘alaea

Coastal

High Wave

Passive

Groundwater

Erosion

Run-Up

Flooding

Inundation

X

X

X

X

X

X

X

X

X

X

X

MECO Mā‘alaea Generating
Station
N. Kīhei Rd. fronting Keālia
Pond
S. Kīhei Rd. from Keālia

4

Pond now to Kalepolepo
Beach Park

5

South of Waipu‘ilani Park

X

X

Along South Kīhei Rd.
6

between Pi‘ikea Ave. South

X

to E. Welakahao Rd.
7

Length of Halama Street

X

8

Kama‘ole Beach Parks I-III

X

X

X

X

X

X

X

X

X

9
10

Keawakapu Beach south to
Ulua Beach Park
Wailea Beach south to
Mākena Point Landing

11

Maluaka Beach

X

X

X

12

Big Beach to Mākena Cove

X

X

X
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X

Drought
Drought is a normal occurrence in almost all climatic regions and is the result of reduced rainfall
over time. Drought conditions are worsened by high temperatures, high winds and low humidity.
Additionally, human actions and water demands can contribute to drought impacts. Drought is a
historical and common problem throughout Maui County (Figure 13). South Maui’s leeward facing
location and low rainfall make the region especially prone to drought.
Historically, South Maui has received 15 to 20 inches of rain per year. Yet, recent data suggests
annual average rainfall is now less than or equal to 10 inches per year. Future precipitation
projections of rainfall show South Maui’s current average reduced as much as 60 to 70 percent
by 2100. Rainfall reductions are the result of changing weather patterns. This reduction would
affect water availability for drinking water, agriculture, landscaping, and firefighting capabilities.
Water conservation efforts are used to counter drought events. Statewide efforts include the
Hawaii Drought Plan (2017) update. The Hawaii Drought Plan provides actions to prevent, prepare
for, and deal with current and future droughts. Additionally, the County of Maui Department of
Water Supply suggests ways to conserve and protect existing water sources. These include
xeriscape gardening and rain barrel catchment programs. Finally, during drought conditions
officials may issue water conservation notices. For example, during the 2019 exceptional drought
event, Maui County officials declared a Stage 1 water shortage which prohibits certain water
usages.
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Figure 13: Recent drought conditions experienced across Maui County (2000-2019). Drought
categories and data were provided by U.S. Drought Monitor.

Wildfire
Wildfire is any fire occurring in a wildland or unmanaged area (i.e. forests, fallow agriculture fields,
grasslands) except for prescribed fires. Fuel sources, dry weather conditions and topography
drive wildfire intensity and size.
Wildfire is a historic and growing problem in South Maui. Ninety-six percent of South Maui’s total
area is at high risk for wildfires, meaning almost every single home, business or community area
is at risk. Wildfire risk in South Maui is compounded by the fact that there are only two primary
roads in or out of the planning area. This could effectively block a safe escape route depending
on the fire’s location.
South Maui residents have already experienced wildfires threatening their safe evacuation. The
Mā‘alaea Fire in 2019 prompted the evacuation of several thousand residents and tourists from
Mā‘alaea and Kīhei. It also caused the closure of North Kīhei Road, Maui Veterans Highway and
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Pi‘ilani Highway. County officials had to request use of private roads to allow residents out and
firefighters in.

Figure 14: Wildfire burning upslope of Mā‘alaea threatening the community and Honoapi‘ilani
Highway. Photo courtesy of Maui County.
In South Maui, the known causes of recent wildfires are almost entirely attributed to human
activities. The primary fuels for wildfires are non-native grass, higher temperatures, drought
conditions, and high winds. Growth of non-native grass is especially common in fallow or
abandoned agricultural fields that often abut nearby commercial and residential development.
Wet winters followed by dry, hot summers create even higher risk by causing more non-native
plant growth in these areas. Left unattended, the plants die and dry out creating wildfire fuel
sources near homes and businesses. South Maui has over 18,000 acres of land zoned as
agriculture, roughly 50 percent of all the land in the community plan area, found mainly in North
and South Kīhei.
Wildfires endanger not only human lives, they endanger critical infrastructure, drinking water,
agriculture, and cultural and natural resources. Post-fire impacts can include:
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•
•
•
•
•
•
•

Erosion;
Flooding;
Mudflows and landslides;
Lower air and water quality;
Reduced groundwater recharge;
Damage to nearshore coastal resources; and
Economic impacts from damaged infrastructure and developments.

Between 1999 and 2019, 15 large-scale wildfires occurred within the South Maui planning area
(Table 6). The total area burnt by these fires was 31,030 acres. To give some perspective on the
size of the area burned, this is roughly equivalent to 23,500 football fields. The 2019 Waiko Road
Fire burned roughly 8,000 acres and is Maui’s largest recorded wildfire. It prompted a State of
Emergency declaration from the governor and was started on a day with record-breaking heat,
severe drought conditions and 20 mph winds.
Table 5: Wildfires in South Maui between 1999 and 2019
Year
2006
2008
2010
2016

Fire Name
N/A
N/A
N/A
Mā‘alaea Nui Fire

2016

Hāli‘imaile Road

2017
2017
2017
2019
2019
2019
2019
2019
2019
2019

Pūlehu Fire 1
Pūlehu Fire 2
Pūlehu Fire 3
Wailea Fire
Waiko Road Fire
South Kīhei Fire
Pukalani Fire 1
Pukalani Fire 2
Kīhei Fire
Mā‘alaea Fire

Community Plan Area(s)
South Maui, West Maui
Makawao-Pukalani-Kula, South Maui
Wailuku-Kahului, South Maui, West Maui
Wailuku-Kahului, South Maui, West Maui
Makawao-Pukalani-Kula, South Maui, Pā‘iaHa‘ikū
South Maui
South Maui
Makawao-Pukalani-Kula, South Maui
South Maui
Wailuku-Kahului, South Maui
South Maui
South Maui
South Maui
South Maui
South Maui, West Maui
Total Acres Burned

Size (acres)
4,383
464
4,810
3,756
197
107
160
170
147
7,908
61
3,249
580
237
4,801
31,030

The Community Wildfire Protection Plan – South Maui (2016) was developed to mitigate the risk
of wildfire. Residents worked with a broad range of public and private stakeholders and land
management agencies to develop the Plan. It provides actions residents and officials can use to
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prevent and plan for wildfires. The Pacific Fire Exchange is another resource providing
information about wildfires and wildfire risk.

Food Systems Vulnerability
Food insecurity is a regional and local issue affecting South Maui. Food insecurity is not being
certain about where your next meal or food for that week will come from. Regionally, Hawai‘i relies
heavily on imported food to feed residents and visitors. Over the past 30 years the State of Hawai‘i
has become less food self-sufficient and secure with only about 15 percent of food consumed
grown in-state. This creates food insecurity if there are interruptions in the global food production
and distribution system due to natural disasters, extreme weather in food production zones
affecting crops, fuel price fluctuations, and other economic or social disturbances. Empty
supermarket shelves before an anticipated hurricane or the start of the COVID-19 pandemic are
examples of this insecurity.

Locally, poverty rates contribute to food insecurity, and South Maui has the fourth highest poverty
rate on Maui. Before the COVID-19 crisis, many families in South Maui were dependent on public
assistance to buy food. The COVID-19 pandemic has compounded the problem. Workers in the
leisure and hospitality industry, two primary employers in South Maui, have been heavily affected

Climate Change and Natural Hazards
Resource Paper | Page 26

by business closures and shutdowns. Many South Maui residents who were food secure before
COVID-19 may now be facing food insecurity.
South Maui has a long history as an agricultural and food producing region. For example, North
Kīhei contains the historically significant Kō‘ie‘ie loko i‘a (fishpond). Currently, there are
approximately 18,134 acres of prime agriculture or important agricultural lands within the South
Maui area. Much of these lands, however, are currently left fallow. Mahi Pono recently purchased
most of these fallow lands and is working to convert them into a variety of crops that will be sold
locally.
Existing organizations like Hawai‘i Farm to School Network, Grow Some Good (Maui), and Kohala
Center currently help with food insecurity in the area. They help by providing fresh, healthy
produce to local families. Additionally, local food pantries provide free grocery items to lowincome residents.

Changing Weather Patterns
Climate change is linked to changing weather patterns, resulting in more extreme weather events.
These can be more frequent or destructive tropical storms or hurricanes, more frequent El Niño
years, or periods of extreme heat. Studies show El Niño’s drier and warmer conditions contribute
to drought, wildfires, and extreme heat events. Studies also show El Niño frequency, usually every
two to seven years, is expected to double by 2100.

Hurricanes, Tropical Storms and Kona Storms
Hurricanes, tropical storms, and Kona storms can bring excessive amounts of rain, strong and
damaging winds, storm surges, and high waves causing coastal erosion and flooding. Hurricanes
are large, rotating storm systems that form over warm tropical waters with dangerously high wind
speeds of over 74 miles per hour. A tropical storm is similar to a hurricane, but with lower
windspeeds of 39 to 73 miles per hour. Kona storms are subtropical cyclones that occur during
the winter season. Kona winds coming from the southwest are generally warmer and carry a lot
of moisture that falls on the drier sides of islands, like South Maui. South Maui’s coastal areas
are often the hardest hit during hurricanes, tropical storms or Kona storms. They are the recipients
of the strongest winds, heaviest rainfall and storm surges as the storms make land fall.
Storm surges flood segments of North and South Kīhei Roads and other residential roads in South
Kīhei, Wailea, and Mākena. In 2015, Hurricanes Ignacio and Olaf caused six- to nine-foot storm
surges along all of Maui’s south facing shores. Hurricanes may also contribute to wildfires as a
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result of damaging winds. In 2018, Hurricane Lane caused flooding on Maui’s windward side while
its high winds contributed to the spread of a small self-extinguishing fire near Mā‘alaea.
Kona storms have contributed to severe coastal erosion along the coastline from Keawakapu
Beach near Wailea south to Po‘olenalena Beach in Mākena. Kona storms have caused debris
flows in Kīhei, ponding along South Kīhei Road, and high surf and flooding at beach parks along
the central coastline. Pi‘ilani Highway is at risk from upland flooding or debris flows from gulches
resulting from heavy rains brought by Kona storms and hurricanes.
Hurricanes and tropical storms are closely monitored. Their paths are tracked, giving advanced
warning to residents and visitors. The National Hurricane Center and Central Pacific Hurricane
Center offer a wide range of resources to track storm progress including the Tropical Cyclone
Public Advisory and Central Pacific Hurricane Center. Kona storms are more difficult to monitor
and track. Checking local weather forecasts may provide advanced warnings from a few hours to
a few days.

Extreme Heat
Warmer climates like South Maui are at a higher risk for extreme heat events like those seen
during 2019. Extreme heat events are the result of both high temperatures and high relative
humidity (the amount of moisture in the air). Between April and October 2019, 84 heat records
were broken in Maui County.
Extreme heat events may impact certain demographics more than others. Demographics at
greater risk are older adults, children, outdoor workers, and households without air conditioning.
Currently, more than 17 percent of South Maui residents are more than 65 years old and nearly
20 percent of the population is under 18. Close to half of South Maui residents work in the service
sector or as manual laborers that may require working outdoors. Extreme heat events and heat
related illness are the leading causes of weather-related deaths in the country.
Urban areas like North and South Kīhei, Wailea, and Mākena are at greater risk to extreme heat
events due to the urban heat island effect. The urban heat island effect is caused by a lack of
trees or shade cover and an overabundance of asphalt or concrete structures. The structures trap
heat creating localized warmer temperatures. This effect also contributes to lower air quality by
increasing smog. Smog is the haze seen around cities and urban areas created by air pollution
from vehicles, power plants and other energy burning buildings. During extreme heat events, the
high temperatures and sunlight trigger chemical reactions that transform these pollutants into
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smog. Smog is harmful to people with existing breathing or health problems and can have more
impacts on vulnerable populations like keiki and kupuna.
The Maui County Planting Plan (2016 update) provides recommendations on appropriate
plantings to reduce surface temperatures with shading. Organizations like Maui Green & Beautiful
have promoted tree plantings in public spaces like parks and schools around the island.
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Key Challenges
With its coastal-focused society and economy, South Maui is vulnerable to many different natural
hazards. Climate change and sea level rise will increase the severity and frequency of these
hazards and further exacerbate Maui’s vulnerability to food insecurity and the impacts of
changing weather patterns. It appears more and more likely that we will see three feet or more of
sea level rise in the latter half of this century. This is within the expected lifespans of most existing
and new development in the region. Six feet or more of sea level rise by the end of the century is
even plausible under higher emission scenarios.

Chronic Flooding
Flooding is the most common hazard to affect South Maui. Over the past 20 years, 105 flood
insurance claims were made to the NFIP totalling almost $3 million dollars in damage and loss.
Of these payouts, a total of almost $1.4 million dollars has been spent on claims for RL and SLR
properties. This equates to 45% of all the money spent on flood insurance claims going to RL and
SRL properties.
Currently, inland flooding is the major cause of RL flooding. Of the 23 RL properties, 21 are located
within FEMA SFHA Zones AH and AE. Only two properties are located within Zone VE and
impacted by coastal waters. The primary causes of flooding are because many RL properties
were built before the FIRM maps were adopted and most are located in the Kīhei floodplain. Many
are also affected by runoff from South Kīhei Road. The South Kīhei subarea contains the one SRL
property and 20 RL properties, while the remaining two RL properties are located in North Kīhei
(see Figure 10). More extreme weather events caused by climate change could expand and
worsen the effects of flooding. Historic deforestation in mauka areas of the watershed and
increased impervious surfaces in makai areas also contribute to increased chronic flooding.
The frequency of flooding and the number of RL properties will likely increase with sea level rise
(Figure 15). Under a 3.2 ft sea level rise scenario, chronic flooding of 1,179 acres, or roughly 893
football fields, may impact nearshore properties of South Maui. Twenty-two percent of this
acreage is expected to be within the Maui Island Plan growth boundaries, including 85 acres of
residentially zoned land.
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Figure 15: Potential major impacts to South Maui with 3.2 feet of sea level rise.
Assuming no adaptation measures are used, up to 553 parcels will be affected by chronic flooding
under a 3.2 feet sea level rise scenario. Within the parcels, 341 buildings and seven miles of
roadway could be regularly affected. Impacts on each area of South Maui vary, but South Kīhei is
projected to be the most affected with approximately 130 acres impacted (Figure 16). Areas like
Mākena and Wailea are projected to have a combined total of 72 acres impacted. While this may
not seem like a large area, it could amount to over $462 million dollars in economic impacts.FEMA
also provides public assistance for public property and infrastructure that is damaged or
destroyed during a declared disaster. The cost of repairing or replacing infrastructure, however,
is often extremely expensive and FEMA requires a 25 percent match from the local government
which still leaves a significant cost burden on local taxpayers.
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Figure 16: Shows a few examples of the shoreline in Wailea, South Kīhei and Mākena that will be
impacted by 3.2 feet of sea level rise and the approximate number of buildings impacted in each
area shown.

Erosion and Overwash on Roadways
Erosion and overwash threaten major roads in South Maui. Of the seven miles affected by sea
level rise, 1.96 miles are major roads including North and South Kīhei Roads and Honoapi‘ilani
Highway. North and South Kīhei Roads together comprise one of two roads in/out of South Maui.
This roadway was built along low-lying coastal beaches that are prone to erosion and wave
overwash during seasonal high tide flooding or storm surges. Seasonal flooding and storm
surges are already causing traffic disruptions and safety concerns. These events will become
common and widespread as conditions from sea level rise become permanent, leaving only one
road in and out of the area.
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Economic Impacts
Climate change brings with it a potential for $980.8 million of economic impacts from sea level
rise alone (Figure 17). To put this in context, $980.8 million would be enough to purchase the
entire State of Hawai‘i’s annual consumption of Spam for the next 53.4 years.

Figure 17: This is based on the annual statewide consumption of Spam (7 million cans) at a cost
of $2.62/can.
Development along the shoreline means some areas of South Maui are at greater risk for
economic impacts than others (Figure 18). South Kīhei and Mākena have the greatest potential
losses and a combined total of nearly $500 million in loss because of their residential and resort
developments. Potential economic loss is based on the County’s tax parcel values of the land and
structures permanently lost to 3.2 feet sea level rise. This amount does not include critical
infrastructure like roads, bridges, fresh water or wastewater treatment facilities and lines, harbor
facilities, electrical systems, or emergency services.
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Sum of Total Economic Loss with 3.2 ft Sea Level Rise
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Figure 18: Sum of total economic loss caused by 3.2 ft of Sea Level Rise per area of South Maui.

The monetary impacts to critical infrastructure that could be impacted by sea level rise are
presently unknown. This value is likely to be even greater than the potential loss of structures and
properties, not including other secondary social and economic impacts of infrastructure loss.
Some of Maui County’s infrastructure agencies are already conducting detailed economic loss
analyses for Maui’s critical infrastructure.

Ongoing Coastal Erosion
Continued and increasing permanent coastal erosion is highly likely in the future. A total of 304
buildings are at-risk to coastal erosion by the mid-21st century to late-21st century. Erosion also
threatens critical infrastructure. As beaches continue to shrink and dunes are lost, their natural
capacity to buffer and protect adjacent areas is substantially reduced or even eliminated. This
threatens the homes, resorts and businesses along South Maui’s highly developed coastline.
Further, beach loss can negatively impact tourism and quality of life for residents. For example,
the Grand Wailea-Waldorf Astoria resort is Maui County’s largest employer (Data.Hawaii.Gov
2019), but it is projected to lose much of its beach to coastal erosion and sea level rise.
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South Maui has already been heavily impacted by coastal erosion, and shoreline armoring has
increased these impacts. The Halama Street/ Kalama Park area has lost 34 percent of its beach
width due to shoreline armoring. Many more miles of beach could be lost if widespread armoring
is allowed. Identifying alternative interim and long-term adaptive strategies that are feasible for
each beach and adjacent development will require proactive planning. Strategies could include
relocation or retreat and adaptation measures like elevating buildings, dune restoration and beach
nourishment.

Changing Weather Patterns
Changing weather patterns could bring more extreme weather events that would compound
existing flooding problems (Figure 19). Climate models predict tropical storms and hurricanes
will occur more often near Hawai‘i in the future. They also predict that the intensity and amount
of rainfall from the storms will increase while their speed decreases, resulting in greater impacts
and damage costs from storms. Sea level rise combined with these storms will cause greater
flooding from storm surges, high waves or seasonal tidal flooding in low-lying coastal areas like

Figure 19: Future impacts from changing weather patterns caused by climate change.
South Maui.
Average temperatures in Maui County are projected to increase 2-3°F by the mid-21st century and
5-6°F by the late-21st century under a high greenhouse gas emissions scenario. Impacts of
extreme heat events can include loss of life and economic costs imposed by property, crop, coral
reef, and infrastructure loss. Extreme heat events also lower air quality by creating more smog
and lower water quality by drying out water sources.
Extreme heat events impact certain demographics more than others. Demographics at greater
risk are kupuna, keiki, outdoor workers, and households without air conditioning. Given the current
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demographics and projected changes in South Maui over the next 20 years, there may be
increased risk for loss of life and economic costs associated with heat illness.

Wildfire
Wildfire events will continue to be an ongoing threat to South Maui. A total of 31,030 acres were
burned within or nearby South Maui over the past 13 years. In 2019, Maui’s largest wildfire on
record impacted portions of planning area. That same year another large-scale fire prompted the
evacuation of several thousand residents and tourists from Mā‘alaea and Kīhei.
Wildfire potential increases with drought and hot, windy conditions, meaning fires could become
more common and intense in the future due to climate change. Climate change conditions also
make native plant species more vulnerable to competition from non-native species. More land
cover with fire-prone, non-native plants increases wildfire frequency and intensity. Drought also
increases wildfire vulnerability as water is needed to fight fires, which are more frequent in dry
conditions.
A challenge in managing wildfire risk is the lack of data on recent wildfire events that records
when they burned, where they burned, and the amount of damage caused to land and structures.
One existing dataset does record all three of these variables for all of Maui, but it has not been
updated since 2011. Considering 12 large scale fires have occurred in and around South Maui
since then, its data is not recent enough to help in planning effective land use to reduce wildfire
risk.

Food Systems Vulnerability
Hawai‘i is uniquely vulnerable to food insecurity. Climate change may affect food security in South
Maui in many ways. It could disrupt the global food system the region relies on for 85 to 90
percent of its food supply. Or it could help the spread of vector borne diseases resulting in
pandemics that create social disruptions, impacting access and affordability of food. Areas with
higher poverty rates are at greater risk to food insecurity, as residents often do not have the
financial resources to deal with social disruptions like the Covid-19 pandemic. South Maui had
the fourth highest poverty rate on Maui before the start of the pandemic and more than eight
percent of the population received food assistance. Many more residents may now be at risk of
food insecurity.
Vulnerable populations, such as kūpuna and keiki, are at an even greater risk for food insecurity.
These groups make up about 36 percent of South Maui’s population. Identifying ways to produce
more food locally has been an ongoing goal of and challenge to the state and county that will
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require a dedicated collaborative effort by the government, farmers, ranchers and the community.
This effort will need to involve proactive planning and reimagining of local food systems.
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Strategies
South Maui is already experiencing impacts from coastal hazards like flooding and erosion. It is
also experiencing impacts from wildfires and drought. Many of the challenges facing South Maui
are inter-related and can compound the problems each produce independently. The impacts can
seem daunting, especially since they cut across every other community issue or topic addressed
in these resource papers. For example, coastal erosion and sea level rise can create mobility
issues by impacting safe travel.
Identifying challenges now creates opportunities to plan and prepare sound strategies. Plans and
policies should include future mitigation measures and adaptation strategies to prepare for
climate change hazards. They should align with state and county climate change legislation and
the County Hazard Mitigation Plan, and be included in the Community Plan update. Some actions
may require further planning processes, more research and supportive funding.
As South Maui plans for the next 20 years, identifying and implementing adaptive strategies
should be a primary focus. The measures and strategies should provide many benefits, increase
resiliency, and protect the quality of life in South Maui. This will require coordination between
different state and county departments and agencies, and stakeholders and community
organizations. Public support for the measures and strategies will be fundamental for their
success. The following are some recommendations that may support this adaptive approach in
South Maui and countywide:

Designate the 3.2 SLR-XA as a vulnerability zone.

Planning decisions made today will impact the future when sea level rise becomes increasingly
likely. Incorporating consideration of the 3.2 SLR-XA throughout the South Maui Community Plan
as a designated vulnerability zone is a critical first step in preparing for, adapting to, and avoiding
sea level rise impacts.

Limit future development or redevelopment inside the 3.2 SLR-XA.

Sea level rise will exacerbate existing coastal hazards like erosion and flooding. This puts
structures within the exposure area at greater risk for damage. New development should be
limited and any rebuilding in the exposure area should incorporate design elements to enhance
community safety and resiliency. Adaptation strategies to limit rebuilding include:
•

Construction setbacks;

•

Restrictions on shoreline hardening or armoring;
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•

Facilitating proactive removal of structures threatened by sea level rise before they
become emergency situations; and

•

Requiring more valuable structures to carry greater flood insurance protection.

The County is currently considering updates to the shoreline regulations to incorporate sea level
rise exposure area.

Consider sea level rise and other hazards in designing and placing
development within South Maui.

The design and placement of future development and capital improvement projects should
include an analysis of sea level rise impacts based on the project’s elevation, tolerance for risk,
and lifespan of the structure or improvement. Design standards should be developed as best
management practices to increase flood resiliency for structures that cannot be relocated outside
the 3.2 SLR-XA. For example, adapt the building code to require buildings be elevated at or above
the base flood elevation within the exposure area. Use data and model projections from high wave
forecasts to establish appropriate elevations. The CRS offers higher ratings when more stringent
building codes, minimizing flood impacts, are implemented.
In addition to coastal hazards, design standards should include considerations for other hazards.
These standards could include design measures for extreme heat, like improved air circulation
within and between buildings, shade structures or cooling systems. They could also include water
and energy efficient design or appliances. To address long-term impacts of drought, integrate
recommendations from the Hawai‘i Drought Plan to promote water conservation. Special
consideration of these design standards should be given to public housing and affordable
housing projects.

Support design standards and adaptation strategies that provide
multiple benefits.

Adaptation strategies that provide multiple benefits create opportunities to use funding resources
more effectively while addressing broader issues impacting the quality of life in South Maui. For
example, design standards for high wave and coastal erosion could require the use of fireresistant materials where appropriate. Other crossover designs include strategic expansion of
parklands and open space to create buffers around wetlands, beaches and floodplains. Buffers
create space allowing for natural expansion of these protective features to minimize sea level
rise and flooding impacts. When managed, these spaces can also serve as fire breaks and
recreation areas for the community.
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Prioritize smart growth and redevelopment in urban lands outside the
3.2 SLR-XA designated vulnerability zone.

Relocation and inland retreat from sea level rise will be essential to the long-term safety and
economic viability of South Maui’s communities. Urban lands outside the 3.2 SLR-XA that are
suitable for smart growth should be identified. These lands would be used for future development
and redevelopment of structures threatened by sea level rise. Retreating or relocating from the
exposure area eliminates many economic and environmental risks to human life rather than
temporarily reducing them with short-term or interim strategies. Retreat or relocation may
simultaneously preserve coastal ecosystems and the natural and cultural resources found within
them. The following approaches can be used to prioritize growth away from the threat of sea
level rise:
•

Conduct a land inventory to identify urban areas that could support a managed retreat
strategy. The Maui Island Plan identifies lands in North Kīhei that could provide
opportunities for redevelopment or expansion away from the shoreline.

•

When possible, provide incentives to focus new development in these urban lands and
encourage smart growth practices.

•

Enact ordinance or zoning changes to adjust allowable uses, densities, scales, or other
provisions in land use.

•

Update zoning codes to allow for land transfers and transfer of development rights
programs outside the 3.2 SLR-XA.

•

Consider SFHAs and stream floodway hazard areas in siting new inland developments to
avoid flash and stream flooding. Avoid entitling lands for residential or commercial
development within known SFHAs.

Develop new funding sources and engage decision-makers, government
officials, community members, and organizations in adapting to sea
level rise.

Financing options to adapt to sea level rise are available at the international and national levels.
They can also integrate both public and private capital. It will be important to take steps to
understand, document and link financing with local coastal adaptation actions. This is because
the price tag connected to reducing sea level rise vulnerability will be high. Further, local
conditions shape the choices for both the best adaptation strategies and financing sources.
Examples of the best adaptation strategies and financing options might include:
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•

The creation and designation of improvement districts or community facilities districts.
These are commonly used nationally to fund specific public projects in designated areas.
They are a highly effective way of forming and funding public-private partnerships. A
regional example is the Waikīkī Beach Special Improvement District. The Maui County
Council is currently considering creation of specific districts to support regional coastal
management approaches.

•

Encouraging public-private partnerships to help establish and purchase lands for open
space, strategic retreat or land transfer properties.

Conduct detailed vulnerability assessments for existing critical
infrastructure (e.g. roads, wastewater facilities, electrical supply).

Critical infrastructure’s long lifespan and low risk tolerance make it especially vulnerable to sea
level rise and coastal erosion. The potential variability in future sea level rise necessitates a more
detailed economic loss analysis for South Maui’s critical infrastructure. Additionally, there are
potential long-term economic benefits in cost savings by implementing adaptation measures now
versus the cost of maintaining and repairing chronically threatened or damaged infrastructure.
Some County departments have already begun conducting these assessments. Specific actions
to assess existing infrastructure should include:
•

Conduct an inventory to identify critical infrastructure at risk to 3.2 feet and 6 feet of sea
level rise.

•

Based on the inventory’s findings, determine if relocation, retrofitting or protective
measures are needed to reduce the impacts of sea level rise on critical infrastructure.

•

Inventory private wastewater systems. If these systems become non-functional due to
sea level rise, they can contribute to degraded water quality and spread disease.

Explore options for beach, wetland and coral reef preservation.

Beaches, wetlands, and reefs are important community resources and economic assets for South
Maui. They form the first line of natural defense against high waves caused by many hazards like
storms and tsunamis. Coastal wetlands, and possibly even coral reefs, can serve as carbon sinks
known as “blue carbon” systems. Carbon sinks can help reduce the amount of greenhouse gases
in the atmosphere associated with climate change. Strategies to protect and preserve these
resources should be proactively explored before their important ecosystem services are lost.
They include:
•

Incorporate and expand the Maui Beach Management Plan’s dune restoration
recommendations into the Community Plan where possible.
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•

Explore and integrate plans or actions from the proposed “Adopt-A-Wetlands” program
into the Community Plan where possible.

•

Develop public-private partnerships for preservation and restoration for beaches,
wetlands and reefs, including financing strategies for adaptation.

•

Explore and integrate plans or actions from the West Maui Ridge to Reef Initiative into the
Community Plan as appropriate and applicable. While the Initiative is geared towards
West Maui, South Maui faces many similar challenges.

Conduct an inventory of natural and cultural resources and develop
preservation plans.

South Maui’s natural and cultural resources may become inaccessible or lost entirely due to sea
level rise. Natural and cultural resources may also be impacted by other hazards like wildfires or
landslides following heavy rains. Developing preservation plans for these special resources allow
communities to plan for, monitor and prevent impacts to them over time. A geographic
information system (GIS) database could be used to document and store information on the
location and current condition of these resources. The inventory should include place-based
cultural practices and shoreline access locations. The County of Maui updated shoreline access
inventory (June 2020) could be used as a starting point for the inventory.

Incorporate green infrastructure or low impact development into the
design requirements of future and re-development projects.

Green infrastructure and low impact development reduce stormwater runoff and help prevent
erosion and flooding. This is accomplished using trees, shrubs, plants, soils, and other natural
design elements. These design elements absorb or slow the flow of stormwater runoff at its
source. This would help reduce flooding along roadways and in urban areas of South Maui.
Green infrastructure can also deliver added environmental, social, and economic benefits. For
example, green infrastructure can function as parks or open space. This creates recreational
space for residents and reduces the urban heat island effect. It can also help improve water
quality and reduce some drought impacts. Ways to incorporate green infrastructure into the
Community Plan include:
•

Require green infrastructure design standards for County or larger-scale private
development. The standards could be the same or similar to the requirements for new
State developments.

•

Use recommendations from the Maui County Planting Plan (2016), the Southwest Maui
Watershed Management Plan (2019) and the Pohakea Stormwater Management Plan
(2018) in developing design standards.
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•

Conduct or provide funding for upland forest conservation and restoration projects to
reduce downstream flooding.

Encourage measures to reduce flood damage to existing and future
developments.

Changing weather patterns and sea level rise may expand where coastal and inland flooding
occurs in South Maui. Areas not previously impacted by flooding may now be at-risk, and flooding
impacts to current RL and SRL properties may be exacerbated. Ways to reduce flood damage
include:
•

Encourage property owners and renters outside currently regulated flood zones to
purchase flood insurance. Participation in the NFIP and CRS translate directly to lower
flood insurance rates for homeowners in South Maui. Currently, residents receive a 15
percent discount compared to other communities across the country.

•

Avoid entitling lands for residential or commercial development that occur within known
SFHAs.

•

Encourage agricultural, open space or recreational land uses within flood hazard zones.
Expanding the area of these land use types within flood hazard zones can help reduce the
risk of flooding to adjacent properties and improve a CRS ranking, increasing the discount
amount for flood insurance.

•

Prioritize maintenance and alternative designs for stream channel outlets along the Kīhei
floodplain to reduce or prevent outlet blockage.

•

Prioritize green infrastructure or other appropriate modifications along South Kīhei Road
to reduce the amount of runoff into adjacent buildings and infrastructure.

•

Encourage mitigation of RL and SRL properties including elevation, relocation,
floodproofing, or buyout. Distribute information communitywide about FEMA’s Increased
Cost of Claims coverage to owners of RL and SRL properties. Elevation of buildings should
meet the CRS Class 7 Building Requirement of the Base Flood Elevation, the minimum
elevation a building must be built at to avoid flooding, plus one additional foot.

•

Pursue funding from organizations like FEMA’s Building Resilient Infrastructure and
Communities program for community-wide flood mitigation projects.

•

Update the flood hazard ordinance to implement more strict NFIP Substantial
Improvement regulations for properties in SFHA. Substantial Improvement means repairs
and/or other improvements of a structure where the cost equals or exceeds 50 percent of
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the structure’s market value before starting the improvement’s construction. Maui County
has a cumulative ten-year window used to track improvements that apply towards 50
percent of a structure’s value. Modifying the timeframe to 15 or 20 years would make it
more difficult for older improvements to “expire” and no longer count towards the
substantial improvement timeline. This could increase proactively mitigating more at-risk
properties.
•

Require an audit by the Insurance Services Organization’s Building Code Effectiveness
Grading Schedule (BCEGs) to review the County of Maui building code. Without the BCEGs
audit and resulting rating, the County of Maui cannot improve its CRS, which currently
provides a 15 percent annual flood premium discount. The best rating would give flood
policy holders an annual 45 percent discount.

•

Fund watershed restoration projects in mauka lands above South Maui. Healthy forests
upstream help to reduce runoff and increase absorption of rainwater during severe storm
events.

Integrate actions proposed in the Community Wildfire Protection Plan
– South Maui into the Community Plan.

Wildfire is a historic and growing hazard affecting South Maui. Integrating actions proposed by
the Plan will help South Maui become a fire-adapted community. Actions outlined in the Plan
foster building resilient landscapes and establishing safe and effective wildfire responses. The
Plan also identifies land use types and treatment methods for hazardous wildfire fuel reduction
in South Maui.

Encourage development of additional roadways in and out of South
Maui to create additional hazard escape routes.

In 2019, the limited access in and out of South Maui created a health and safety hazard when
residents were trapped following a wildfire near Mā’alaea and North Kīhei. Additional roads in and
out of South Maui are needed to protect residents by providing more access options in the event
the existing roads become blocked during an emergency.

Encourage local food production and land use by preserving important
or prime agricultural zoned lands existing within South Maui.

Within South Maui, 18,000 acres are designated as important or prime agricultural lands, which
can produce high yields of agricultural products for export or local consumption when managed
properly. Prime agricultural lands are classified by the State while the Important Agricultural
Lands (IAL) designation is a voluntary program for landowners if their property meets certain
characteristics described in Act 183 2005. Encouraging greater local food production may
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require developing conservation easements or transfer of development rights programs in South
Maui. To increase distribution for local consumption, collaboration with local farmers and
distributors would be required. Ensuring adequate water for agriculture will be important to
support local food production. Where possible, encourage the incorporation of traditional Native
Hawaiian agricultural practices and cultivated plant species.
Local food production and food insecurity are regional, county-wide issues. In addition to the
recommendations to preserve agricultural lands, addressing these issues will require further
planning processes, more research and collaboration, and supportive funding on a broader
county-wide scale.

Incorporate sea level rise and other climate change impacts into disaster
pre-plans.

Communities that plan for disaster recovery achieve greater success in accessing funding and
improving resilience through the recovery process. This allows a community to build back smarter
and more resilient following a disaster by determining their priorities and exploring alternative
development patterns before disaster strikes. Ways South Maui can develop a disaster pre-plan
include:
•

Use the “Post-disaster Reconstruction Guidelines and Protocols for the Conservation of
Coastal Resources and Protection of Coastal Communities, Maui County, Hawai‘i” (2015) and
the “Guidance for Disaster Recovery Preparedness in Hawai‘i” (2019) as frameworks to
establish a South Maui specific resilience-focused pre-plan.

•

Develop impact prevention and rebuilding strategies most appropriate for South Maui.

•

Encourage the development of a comprehensive wildfire data set that includes the acreage,
year and location of wildfire events in South Maui. This would require coordination with fire
response agencies and resource managers. A comprehensive wildfire dataset would allow
decision-makers and community members to better understand where wildfires are having
the greatest effect on the community. This would assist in resilient land use planning, which
was identified as a priority in the Community Wildfire Prevention Plan – South Maui.
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