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INTRODUCTION

The purpose of this narrative is to provide a ready reference of
tropical cyclone statistics adapted to the various counties along the
South Carolina coastline. These data were extracted from either
climatological data, information provided by Dr. Brian Jarvinen of the
National Hurricane Center, or material specifically computed by Mr.
Charlie Neuman for inclusion into this study. Mr. Neuman conducts
research at the National Hurricane Center.
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HISTORICAL HURRICANE ACTIVITY

Hurricanes are an annual threat to Charleston County. Figure No.
1 shows the years from 1886 through 1983 when tropical cyclones with a
wind speed of 34 knots or higher passed within 75 nautical miles of
Charleston County. Figure No. 2 lists the probability of at least one
or more tropical cyclones of 34 or more knots passing within 75 miles
of Charleston County. An inspection of the latter figure shows that on
any particular year there is a 43 percent chance of an occurrence of
one tropical cyclone and an 11 percent chance of two such storms per
year with wind speeds of 34 knots or higher. There is a much lower
probability, less than one percent, that four such events will occur
during any particular year. Figure No. 3 gives the corresponding
probabilities for tropical cyclones of hurricane intensity ranging from
18 percent for one occurrence, as compared to a 2 percent chance for
two tropical cyclones of hurricane intensity per year. The return
periods of tropical cyclones affecting the Charleston County area are
summarized in Figure No. 4. This figure is particularly useful since
it gives the intensity of the cyclone and the return period versus the
distance of the storm from Charleston County.

The direction of movement of tropical cyclones affecting Charleston
County has an important bearing on the amount of damage that the storm
produces. For example, if a hurricane moves northeastward along and
off the coast the amount of damage is usually minimized. On the other
hand, a northeastward or westward moving storm would cause considerably
more damage. Figure No. 5 indicates that the largest percentage of
tropical storms and hurricanes are from the southwest or are moving
northeast, although it does show that a significant percentage
approaching Charleston County are from the more dangerous east to
southeast quadrant. Such was the case in 1959 when hurricane Gracie
caused major damage to the Charleston area. The hurricane season along
the South Carolina coast officially covers the June through October
period. Figure No. 6 however, shows that tropical cyclones have
affected Charleston County as early as May 21st-27th and as late as
October 29th-November 4th. The maximum frequency however has been from
September 24th-30th.

Figure No. 7 indicates that the usual forward speed of tropical
cyclones of 34 or more knots moving near Charleston County is from 10
to 15 miles per hour. However, speeds actually vary from near zero to
more than 40 miles per hour. Storms of hurricane intensity, as shown
in Figure No. 8, move slightly slower on the average, but still exhibit
a wide range of translational speeds. The most likely wind speed is
from 34 to 44 knots but the maximum wind speeds have exceeded 114 miles
per hour. Figure No. 9 lists the observed, as well as the fitted gamma
distribution of maximum winds for the period 1886 through 1983.

The paths of all tropical storms that have passed within 75
nautical miles of Charleston are shown on Figures 10 and 11. While it
is impossible to distinguish between the different storm tracks, it is
obvious that the area may be affected by storms approaching from a wide
range of directions.

2



STORM SURGE ELEVATION

The maximum area that may be flooded by a hurricane was calculated
using the SLOSH computer model. The data have been transferred to
hurricane evacuation maps and are on file in the various Emergency
Preparedness Offices as "MEOW" maps or maps of maximum elevation of
highwater that may be expected during the passage of hurricanes of the
category and direction indicated. Vance A. Myers completed a study
dealing with the return period of various storm tide frequencies along
the South Carolina coast. His study indicates that at any one location
the likelihood of a 14 foot storm surge is approximately a 100 year
event. Myers' frequency chart is shown as Figure No. 12.
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HEAVY RAIN

Heavy rains associated with the passage of tropical cyclones
produce localized flooding as well as other problems affecting
evacuation. The following chart gives the frequency distribution of
the maximum rainfall intensity for Charleston County for time intervals
from five minutes through twenty-four hours.

Return
Period 5 min 10 min 15 min 30 min 60 min 6 hr 12 hr 24 hr
2 yr .511 1.15 1.65 2.27 3.25 4.00 4.60
5 yr 2.05 2.62 4.20 5.10 5.90
10 yr 2.35 2.92 4.80 5.90 7.00
25 yr 2.65 3.35 5.60 6.75 8.00
50 yr 2.95 3.73 6.40 7.45 8.90
100 yr .795 1.88 3.14 4.34 7.00 8.50 10.20
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Figure 11.
(SITE LOCATION MOVED TO 33.0. 80.21
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Definition of "open coast"

The Charleston curve of Figure 12 applies to the entrance to the harbor onthe outer beaches of Sullivans Island and Morris Island. The 100-yr returnperiod tide level is calculated at 13 ft MSL. The flood insurance maps,which depict "base flood elevation" (100-yr) to the nearest 1 ft, show 1 ftless flood elevation at the Battery and at the NOS Customhouse tide gage sitein the City of Charleston than at these open coast locations.
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