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I, INTRODUCTION

1.1 Background

In accordance with the objectives and rationale of the Florida Coastal Construction Control
Line, the establishment of the line is based on the damage potential of low frequency (100 year)
hurricanes. This necessitates the determination of combined total tides including storm surges,
astronomical tide and dynamic wave set-up which occurs primarily inside the wave breaking zone.
The objective of the present study, which is carried out for Okaloosa County, Florida, is to develop,
through numerical modeling, valid estimates of the combined total storm tides for return periods
of 5, 10, 50, 100, 200 and 500 years.

1.2 Location and General Description of the Study Area

Figure 1 shows the location of Okaloosa County which is in the panhandie area of Florida,
towards the northwest end of the peninsula. The study area consists of a three mile coastal area
near Fort Walton Beach on Santa Rosa Island and a six mile coastal area from East Pass to the
east county line, a total distance of about nine miles. The locality is shown on NOAA’s Nautical
Charts Nos. 11385, 11388 and Figure 1 of this report.
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Figure 1 General Location of the Study Area



Santa Rosa Sound and Choctawhatchee Bay separate the beaches from the mainland. East
Pass connects the waters of Choctawhatchee Bay with those of the Gulf. In Okaloosa County,
Santa Rosa Sound is a relatively narrow and shallow waterway. Choctawhatchee Bay joins the
eastern end of Santa Rosa Sound and extends about 30 miles to the east with widths from 3 to
6 miles. The bay separates the mainland from the beaches eastward from East Pass to the
Okaloosa/Walton county line. Gulf of Mexico beaches in the county are generally stable and
backed by dunes averaging 16 ft. (NGVD) in elevation.

A more detailed description of the study are can be obtained from References (1), (2) and

(3)"

1.3 Scope of the Study

The objective of the study is to develop, verify and apply a procedure which will yield valid
estimates of the combined total storm tides for various return periods in the vicinity of the Okaloosa
County shoreline. Throughout this report, "combined total storm tide" denotes the storm surge due
to astronomical tide, wind stress and barometric pressure effects combined with the dynamic wave
set-up, the latter occurring dominantly within the wave breaking zone. Available historical hurricane
statistics are combined with a set of numerical models to simulate the storm tides at the site of
interest. Tidal recordings during the hurricanes of August 1969 (Camille) and September 1975
(Eloise) are employed for model calibration. Friction characteristics for various types of vegetation,
buildings and underwater areas are developed to represent the actual variation of friction in the
model. A simple one-dimensional model is calibrated and used to reduce the cost of computations
for a large number of runs simulating a 2,000 year duration of storm tides. The dynamic wave

set-up is based on analytical studies and wave tank tests.

"Numbers in parentheses indicate the references listed at the end of this report.
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Il. HISTORICAL PROBABILITIES OF HURRICANE
CHARACTERISTICS IN THE AREA OF INTEREST

2.1 Introduction and Data Source

For purposes of calculating the storm tides that occur during a long period, it is necessary
to use realistic statistical representations of the important hurricane parameters: p, ( = central
pressure), R ( = radius to maximum winds), V. ( = forward speed), 8 ( = hurricane transtation
direction) and landfall or alongshore characteristics. The statistical parameters are based on
historical hurricane data as presented in References (4) and (5). In brief, the empirical cumulative
probability distributions are plotted for each of the parameters of interest and are then approximated
by a series of straight line segments for computer application. Al of the parameters are initially

considered to be independent. The following subsections describe the statistical characteristics of
the individual parameters of interest.

2.2 Hurricane Frequency and Direction

The hurricanes causing appreciable storm tides in the vicinity of the Okaloosa County shoreline
are classified as "landfalling", "alongshore" or “exiting" hurricanes. Reasonably good data are
available describing the characteristics of these hurricanes, from 1900 to 1987. For purposes of
this report, the data contained in References (4) and (5) are merged for a 300 n.mi. segment of
the coast comprising the Okaloosa County coastline. The hurricane direction is defined here as
the azimuth from which the hurricane is translating at the time of landfall, or, if an alongshore
hurricane, when in close proximity to the site.

The designation of a hurricane as "landfalling”, "alongshore" or "exiting" is somewhat arbitrary
as hurricanes travel over a continuous range of directions and there is not a particular direction
relative to the shoreline for which the storm tide generating characteristics change markedly.
Moreover, the one directional distribution (Figure 2) is applied for all three types of hurricanes. It
is important to note that the manner in which the track of a hurricane is characterized for the
purposes of this study is different for landfalling, alongshore and exiting hurricanes. For landfalling
and exiting hurricanes, the track is specified by a location of landfall (or exit) and track direction,
whereas for the alongshore hurricanes, the track is specified by an offshore distance and a track
direction (see Section 2.5). Figure 3 presents a definition skeich of the three types of hurricanes.

For purposes of this study, landfalling and exiting hurricanes are considered to be of possible
significance if they made landfall within a 300 n.mi. segment of the coast comprising the study

area. This segment is extended 150 n.mi. west and east from the midpoint of the Okaloosa
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Figure 2 Direction Distribution of Historical Hurricanes in a 300 n. mi. Segment of Coast
Comprising the Okaloosa County Coastline
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Figure 3 A Definition Sketch of Three Types of Hurricanes



