¥ffects of Hurricane Frederic on Dauphin

INTRODUCTION

URRICANE FREDERIC MADE LaMbralL near Pasca-
Hgoula, Mississippi at M0 00 CDT, Sepember
t3, 1979 (Fig. 1). Estimates of total property
damage range as high as (wo billion dollars (Wall Sireet
Journal, Nov. 23, 1979} indicating that it may be the
costliest storm ever 1o have hit the United States.
Hurricane Frederic is classified as 2 major sterm,
with highest sustained winds of 126 knots recorded
al the bridge on the Dauphin I[sland causeway. An
ungificial pressure of %43 mb was recorded at the
Davphin Island Sea Labaratory during storm passage.
The ¢ye of the storm passed over the central part
of Dauphin Island. Hurricane winds typically atiain
their maximum velocities along the eastern side of
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the storm track; storm surge elevations in the area
of landfall support this{Fig 2). Hurricane precipitation
ranged from 20-30 centimeters and the storm spawned
numerous tornadoes along the coast (preliminary data,
National Hurricane Center, Miani).

Storm passage caused severe properly damage on
[zuphin [stand and significantly altered the morphal-
ogy of this barrier isfand. To assess the effecis of
Hurricane Frederic, oblique aerial photographs oh-
tained by the authors (Sept. 14, Sept. 22, and Ocl.
25, 1979}, vertical air photographs oblained through
the courtesy of the Army Corps of Engineers, Mobile
District {Oct. 1976 and Sept 22, 1979), and daia from
several ground surveys were analyzed 1o determine
the marphologic changes thal tovk place and ihe degree
to which man's activities influenced these changes,

Fig. 1. Soem track of Murlcons Fraderle 9/2/79 to 9/ 14/79, |Praliminary data
from Motional Hurrkcane Centar, Mlomi).
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DAUPHIN ISLAND

Dauphin Island is the easternmost member of a Gulf
Coast barrier 1sland chain that extends from Mobile
Bay westward to the Mississippi-Louisiana border.
This chain, except for Dauphin Island, is inciuded
1n the Gulf Istands National Seashore and is restricred
from development by law,

Mississippi  Sound

Fig. 3. Map of pre-storm morphology of Douphin lland. The map b canstructed from verticol oir photas
Englawers, Mabile District].
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Slarm tide slevations are given In tentimeters.

Dauphin Island {s 23 km length The easiern 4
km af the island has a Pleistecene care which is
topographicaity high and v vegetated by a thick mine
forest (Fig. 3). Sand dunes, which in places anam
a hewght of 15 m, accur along the Gulf side The
remainder of the wland eonsists of a low and narrow
liclocene spit extending westward 1o the diection
of the daminant longshore drifl Along this spit sand
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drvies are poorly developed, rarely reaching heights
over Z‘m, and ar¢ slabilized by verious grasses and
shrubs.

A small cemmunily has existed on the protected
easlern end of Dauphin Island for some time. Residents
vccupied this area first because of the security provid-
ed by the extensive dunes. Rapid development of the
istand did nut take place wnil 1954 when a bridge
connecting the istund to the mainland was completed.
Al first, development was confined 10 low-lying areas
bordering the bayside of the eastern part of Dauphin
Istand. Through time, develapmeni expanded anlo the
law-fying spit extending lowards 1he west, which is
subject 1o washover during hurricanes.

STORM EFFECTS

The major effects of Hutnicane Frederic on Dauphin
Island were shareline retreat on both the Gulf and
Sound sides of the island, inundation of large areas,
and overwash erasion and deposition along (he western
spit. The elTects vary considerably because of local
lopograrhy, nearshore bathymelry, and variations in
storm sutge levels along the length of the island.

Shoreline Erosion

The magnitude of shoreline retreal during the hursi-
cane varied considerably from east 1o west along the
Gulfl side of Dauphin lsland The smallest amount
of erosion occurred in the Dauphin and Bisaville Beach
areas near the easiern end of the island {Fig. 3}. The
reduced erosion is related 1o the proximily of These
beaches to the ebb-tidal dehia of the Mobile Bay
entrance. The ebb-tidal delta is highly asymmetrical
and extends westward, forming 2 shallow platform
off the eastern part of Daophin Island (Fig. 4}, Incom-

ing storm waves shoal and break over the shallow
ebb-tidal delta platform, thus the waves expend most
of their energy some distance affshore. As a result,
the beach was relatively siable with some areas show-
ing minor crosion and others minor aceretion. Here,
property damage was limited FErosion increased both
easl and west of the Bicaville and Davphin Beach
areas (Fig. 1) To the cast, \he increased ernsion
reflects an increase in distance and waler depth he-
tween the shallow ebb-tidal delta margin and Dauphin
Island(Fig 41 Immediately west of the ebb-tidal delra,
shoreline erosion reached s maumum, probably
hecause of wave focusing caused by refraction around
the ebb-tidal delta, Maximum shoreline reireal was
about 30 meters (Fig. 4).

On the western three-quarters of the island, heach
erosion averaged 10-15 meters (Fig. d). Shoreline
reireat of 10-20 meters was expenenced along the
Mobhile Bay side of Litlle Dauphin Island (Fig. 3}
The reported shoreline retreat values were delermined
by the comparison of pre and post storm vertical aerial
photographs. The averape erosion rate over the period
hetween photographic overflights has been subtracied
from the 10tal observed shoreline reireat and values
given above reflect Lrue storm erasion.

The shareline of Dauphin Island along Mississippi
Sound eroded an average of 25 meters. It appears
thatthis back barrier erosion was caused by a hydraulic
jump where the overwash entered the waters of
Mississippi Scund. The intense turbulence assucialed
with the hydraulic jump scoured pools which range
from 8.5 to .5 meters in depth and produced a serrated
shoreline (Fig. 6) Large lobate sand shoals formed
behind the scour pools in Mississippi Sound.

Overwash

The storm surge generated by Frederic inundated
approximaltely 70% of Dauphin Island. Large bores
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Fig. 4. Map of hurricars wHachs on Douphin itond. Pleistorans cors won not inundated by staem walars. Eroiian megvrements
wara mude fram vertieol oir phatas taken in Gctobsr 1976 ond vn Septomber 22, 1979. (phets eourlery of U.§, Army
Enginsars, Mobdla District).
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Fig. 5. Map of thernline ratreat along Little Dovphin llond; Ociober 1976 ta Septamber 12, 1979

moving acrass the island scoured deep channels (1 5
m-2.0 m) through developed areas. In undeveloped
arcas overwash scour produced a number of small
sCOUr pits. A nearly continuous washover terrace was
formed frem Bienville Beach westward (o the end
of the island (Figs. 4, 7, and 8).

Fly. 6. Oblique oir pholo of the Misslssippi Seund ida of
horali

Dauphin iklend d g tha d
1caus pools and lobote 1ord deposits. Width of phats |n
abmul 100 m.
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Breaches

Dauphin 1sland was not permanently hreached by
the hutricane. However, three hreaches were tormed
on Litde Dauphin Island. Each of these was open
in the past bul praved unstable, (illing n relatrvely
rapidly After {15 opening by Hurricane Frederic the
largest of these, Pass Drury, had a throat width of

Fig. 7. Obliqus view of central Deauphin Ittand in Decoambar
1974, Morgin of old wihaver it haraly vitibla throwgh the
grass larmw|. Widih of photo i oboul 400 m
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