










was more resistant to outliers while still allowing use of the same statistical
tests available for LS regressions.

Tracking of both the beach step crest and vegetation line made it possible
to measure changes in beach width and use a two-term model for estimating
volumetric change from historical shoreline positions. The model's second
term accounts for volume change of the vegetated coastal plain. In
conjunction with the first term, which considers volume change of the sandy
beach, this model is more accurate than the single-term version and useful for
seasonal to century timescales.

Seasonal fluctuation of the shoreline was quantified and found to be the
largest consistent source of position uncertainty. Seasonal changes along the
shoreline were found to be too random to be easily compensated and must be
taken into account when calculating shoreline position error.

We agree with other investigators that, given the dynamic nature of the
shoreline and temporal scarcity of shoreline position data, changes must be
carefully analyzed. This is true for adequately characterizing past erosion
rates, and especially for projecting future erosion hazard areas. Techniques
used must be adapted for specific areas and data available.

Area Specific
A major focus of erosion has been migrating northward along the coast,

almost 2 km over the past 85 years. Unexpectedly, within the reef-fronted
area forming the primary focus of our study, there has been three times more
accretion in the northern part than erosion in the south. This behavior started
prior to known significant human alteration of the system, and there has been
net accretion, suggesting natural rather than anthropogenic forcing is
primarily responsible. Climatic changes such as the ratio of tradewind to
kona storm activity are hypothesized to be causative factors. Net erosion
since 1975, and smaller rates of net sediment transport, are primarily due to
anthropogenic impacts. Specifically, sediment impoundment landward of
coastal armoring is contributing to a sediment starved system, which has also
resulted in a 55% decrease in beach width since 1949.

Future plans include expanding the study to include all the significant
sandy shoreline areas on Maui. It is anticipated that comparison of changes
between different areas will help to identify the major processes responsible
for the dramatic changes that continue to occur along the coast of MauL
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