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Ab~tract

Acolian processes and dune forms 'are examined on an eroding
'.bar~ier island using sand trap data, a calculated aeolian sediment
budget, and field observations of dune characteristics. Results
indicate that the highest rate of aeolian transport occurs on the
beach. ' Transport parallel to the shoreline greatly exceeds
transport onshore and offshore. The calculated annual net rate of
aeolian transport varies from 0.31 m3/yr/m of ground surface to
0.61 m3/yr/m in developed areas and averages 0.74 m3/yr/m in
nearby natural areas. The direction of net aeolian t~ansfer rangcs
from east (alongshore) to northeast (onshore). Wave erosion of the
basc of thc dune, followed by aeolian transport from the beach is
thc primary mechanism for landward displacement of the dunc.
Residents place sand fences parallel to the shoreline to maintain a
dunc bctwccn the ocean and the first row of houses. Wave erosion
rcsults in a sequence of changes in dune form, progressing from a
low, widc fcature to a narrow "knife-edge" shape. The intcraction
of wind and sand transport with houses, combined with landscaping
efforts of shorefront residents, creates a crenulate backdunc.
Eventually, the beach narrows, through erosion, to the point whcrc
a dune cannot survive storm wave attack. Aeolian proccsses thcn
playa minor role in dune formation until artificial beach
nourishment establishes conditions for a new cycle to begin.
GroIns alter the rate at which dunes pass through sequential stages
of development, and they aid in establishing an irregular shaped
dune in the protected shoreline.
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Purpose

Coastal dunes provide protection to shorefront bui'dings from storm
flooding and wave attack. Planners, managers, geomorphologists,
and engineers have long been aware of the importance of dunes,
particularly on low lying barrier islands. Previous studies have
focussed on management issues such as identifying ways to prevent
human degradation of the dunes (Godfrey et at. 1978, Baccus &
Horton 1980, Leatherman 1980, Nordstrom & McCluskey 1984) or on
engineering applications such as identifying the rate~ of erosion of
coasta,l, dunes (Edelman 1972, Van de Graaf 1977), the levels of
protection dunes provide (Gares et at. 1980), or the best means of
creating a dune using sand fences or vegetation plantings (Savage
& Woodhouse 1968, Knutson '978, Snyder & Pinet 1981, CERC 1977).

There is a considerable difference between the characteristics of
the optimally designed protective dune and the dunes which exist in
developed communities. Part of the explanation for the difference
is that the information generated by coastal scientists is rarely
used by shorefront residents to manage their properties. Many
dune-building programs are conducted on an ad-hoc basis, and
variations in local practices result in, a variety of dune
configurations. The form of the dunes is also affected by buildings
and shore protection structures Which cause interruptions to wind
flow and patterns of sedimentation.

Recent studies of developed barrier island communities have
provided information on the rates of migration of foredunes (Gares
1983) and ttte effects of buildings on dune forms (Nordstrom &
McCluskey 1985). The purpose of this study is to complement
previous investigations by providing quantitative estimates of the
effect of aeoli«n processes in this migration and identifying the
changes 'in the form of the dunes as they are displaced inland.
'Westhampton Beach, New York (Fig. I) was selected for detailed
analysis because it has a long history of development, and it has
been intensively studied in the past. Shoreline erosion has been
critical at Westhampton Beach, and several shore protection
projects have been implemented. Regional differences in these
human adjustments to erosion provide a variety of dune conditions
along the shore which facilitates comparative analysis.

Aeolian processes and dune forms are analyzed using: I)
measurements of dune dimensions derived from topographic maps; 2)
an aeolian sediment budget calculated using sand trap data and local
wind records; and 3) field observations of dune characteristics in
the vicinity of structures. This information is then used to
descrit)e dunes in terms of stage of development and position
relative to houses and groins. Also included is an assessment of the
effects of selected shore protection alternatives on aeolian
tra nsport.
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Figure J Study tire", \\'e~thampton Ile"ch. NY. Wind ro~e data are from Kennedy Airport (JIK) for a
five year period 1975-79

Study area

Wcsthampton Dcach is a 24 km long barrier island locatcd on thc
south ~horc of Long Island (Fig. I). Tides at Westhampton Bcach
arc scmi-diurnal with a mcan rangc of 0.9 m and a spring range of
1.1 m. Thc avcragc hcight of breaking waves is 0.73 m; mean
breakcr pcriod is 8.1 scconds (DcWall 1979). The direction of nct
wavc-induced longshorc sand transport (drift) is from east to west.
Dominant winds arc from the northwest and wcst, and thc direction
of net sand transport by winds is from west to east. Thc south
shore of Long Island is onc of the few coastal locations on thc
east coast whcre the nct movcment of sediment by winds is
oppositc thc dircction of nct movcmcnt by waves.

The occan bcachcs consist of quartz sand with median diamcters
ranging from 0.3 to about 1.4 mm (Taney 1961, Snydcr & Pinct
1981) and arc approximatcly 75 to 125 m wide from the frontal
dune to thc mcan low water shoreline (DeWall 1979). Dunc
scdimcnts havc an avcragc mcdian diamcter of 0.41 mm (McCluskey


