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Global and Local Sea Level Trends

From a global perspective, the instrumental record of modern sea level change shows onset of
rising sea levels during the 19" centuryi. During the 20" century, global average sea level rose at a
rate of about 1.7 mm/yr (about 7 in/century). Since 1993, satellite observation data has shown
sea level to be rising at a rate of about 3 mm/yr (about 12 in/century). Coastal tide gage
measurements confirm this record, and also show that sea levels do not rise uniformly around the
world. Global sea level rise is projected to accelerate during the 21* century, with current
projections of 3-9 inches by 2030, 7-18 inches by 2050, and 19-55 inches by 2100". Sea level rise is
now widely acknowledged by the U.S. Government with projected ranges of 8 inches to 6.6 feet by
the year 2100™".

In the Hawaiian Islands, rates of local (relative) sea level rise vary with distance from Hawaii Island
because of differences in lithospheric flexure (island subsidence) from the weight of actively
growing volcanoes’. Measurements of
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Sea Level Rise and Coastal Erosion Trends

The Maui Shoreline Atlas provides maps of coastal erosion based on trends in the positions of

historical shorelines. The shoreline positions, and associated erosion rates, reflect rising sea levels
that have been measured at NOAA’s tide gage in Kahului Harbor. A recent update of the Atlas
data, as well as the 2012 National Assessment of Shoreline Change report for the Hawaiian
Islands”™, indicate that at least 85% of Maui beaches are exhibiting erosion with 11% of beaches

completely lost to erosion. Further, Maui’s erosion rates are highest compared to the islands of
Oahu and Kauai, probably in part due to higher rates of local sea level rise. Another study
indicates that sea level rise has been an important factor in historical shoreline change in Hawaii,
and that historical rates of shoreline change are about two orders of magnitude greater than sea
level rise™.
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It is still unclear at exactly what scale and timeframe the Hawaiian Islands will experience
accelerated sea level rise. It is also difficult to predict exactly how shorelines will respond.
However, there are already analogs in Hawaii for the type of erosion impacts that can be
expected. On Maui, the erosion experienced in Kaanapali in the summer of 2003 is one example.
That summer, short-term increases in sea level were experienced as mesoscale eddies (large
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An analog on Maui for the impact of sea level rise on coastal erosion is the beach
erosion that occurred at Kaanapali Beach during the summer of 2003 due to short-
term elevated sea levels along with a sustained south swell. Photo credit: Hyatt
Regency Maui Resort.

rotating water masses) propagated through the islands.
These eddies produced tides that were 0.5 ft higher than
normal. The elevated water levels, coupled with a minor south swell, resulted in enough wave

energy traveling alongshore to transport massive amounts of beach sediment to the opposite end
(north) of the beach system. The beach in the resort area disappeared entirely at some locations
and there was high anxiety about possible infrastructure damage. Fortunately, temporary
emergency protection measures were implemented and the beach recovered after a period of
weeks. However, the implication is that a small increase in water level, only 0.5 ft in this case, can
contribute to substantial shoreline retreat.

What'’s in Store for the Waihee Refuge and Maui Beaches

The Waihee shoreline is comprised of cobble and sandy beach backed by coastal dunes. Historical
erosion has been light to moderate, up to around 1 ft/yr along some sections. With an additional
3 ft of sea level rise, which may be a conservative planning target, this shoreline and others around
Maui will be affected by higher tides, and erosion rates are likely to accelerate. The exact
response of the beach and dune area will depend on many influences including waves, sediment
supply, geomorphology, and human impacts.

Development pressures make the task of managing shoreline erosion extremely challenging. In
Hawaii, shoreline hardening (seawalls and revetments) has historically been used as a first line of
defense against coastal erosion. However, it is well documented that the practice of shoreline
hardening can result in loss of beach, shoreline access, and culturally sensitive lands. Maui has
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A Summary of What We Know :

1. Sea Level is rising globally and locally, and rates are expected S
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to increase. Beach loss eventually occurs in front of a seawall
on a beach experiencing net longterm retreat.

2. There is scientific consensus for 1 ft of global sea level rise by
the year 2050, and 3 ft or more by the year 2100.

3. Increases in sea level will result in increases to local erosion rates and will add pressure to
already eroding beaches and coasts throughout Hawaii.

4. It is important to implement alternative management strategies (“no regrets” approaches) to
existing coastal management challenges that will be exacerbated by sea level rise.
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