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Celia's RMW, as measured by aircraft reconnaissance and
land based radar, decreased up to the point of landfall, at
which time it was 9 miles. After landfall the RMW slowly
increased.

Figure 14 is the envelope of high water for hurricane
Celia. The track of the hurricane with hourly positions is
indicated. Also shown in Figure 14 are the locations of the
observed high water values as given in the Galveston
District Army Corps of Engineers report on hurricane Celia
(1). The observed high water values were recorded 4 dif-
ferent ways - maximum tide gage value, crest or staff gage
reading, still high water mark, and debris or drift line.
Each value was plotted inside a designated symbol as indi-
cated in the legend on Figure 14. Five values from the
Corps of Engineers report were not plotted because no SLOSH
estimates were computed for their respective grid squares.
These points include two debris elevations of 5.1 and 3.9 ft
inside the Corpus Christi turning basin, a debris elevation
of 6.7 ft on Oso Creek that flows into Oso Bay, and 8.6 and
6.2 ft inside the Aransas Pass levee system. The SLOSH
results indicate a peak storm surge value of 10.5 ft near
Aransas Pass. This agrees well with the 10.0 ft which is
the average of six still high water marks near Aransas Pass
(i.e. 10.9, 11.4, 9.6, 9.1, 9.2, 10.0).

Inspection of the observed versus computed high water
values indicates over all good agreement with a few excep-
tions. In order to make a comparison of the results, the
observed high water value was subtracted. from the SLOSH
generated value as determined from Figure 14. The differen-
ces were plotted in bar graph form (Figure 16) with one foot
class intervals centered on integer values. The error sta-
tistics for the 57 cases are shown in an inset in Figure 1s6.
The mean value of -0.61 ft reflects a negative bias in the
data and indicates that the SLOSH model is under estimating
the high water slightly. The absolute error of 1.02 ft and
the standard deviation of 1.45 ft are consistent with SLOSH
model error analyses for historical hurricanes in other
basins. A comment concerning two of the high water values
seems prudent. On Padre Island a still high water mark of
7.1 ft and a drift line of 7.2 ft were recorded. The SLOSH
model gives 2.1 ft and 1.8 ft respectively. These account
for the two largest errors. It is speculated that these
high water values were generated by large breaking waves
generated by Celia before eye landfall. The SLOSH model

does not take into account this phenomena. Future use
the SLOSH model as either a forecast or hindeast tool £
landfalling hurricanes must suggest the possibility
having higher high water values on the outer coast to ¢
left of the eye than the model suggests.
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FIG. 16. BAR GRAPH OF THE DIFFERENCES OF SLOSH MODEL GENERATED VALUE!
MINUS OBSERVED VALUES FOR HURRICANE CELIA (1970).

Figure 16 represents the Corpus Christ
SLOSH-model-generated time histories of storm surge, win
speed, and wind direction for 12 selected grid points in th
basin (Figure 4).

Figure 17 represents comparisons between tide gag
marigrams and SLOSH model generated marigrams for five loca
tions in the Corpus Christi Basin. Both the Copano Ba
Causeway and Port Aransas comparisons agree well. Th
Corpus Christi comparisons indicate that the magnitudes ar
in agreement but appear to be out of phase by approximatel
1 to 2 hours. At Austwell and Seadrift, located in Sa:
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Antonio Bay, the phase of the surge is in approximate
aggreement but the magnitude of the §LOSH values are lower
than observed. All the tide gage marlgrams show a tide ano-
maly of approximately one foot occurring before tpe onset qf
the storm surge. The SLOSH model run for bur¥1cane Celia
was initiated with a one foot tide anomaly inside the bays
and along the Gulf Coast.

A unique set of wind observations was.obtaingd at four
locations in the Corpus Christi basin during Celia. These
locations are the Padre Island National_Seashore ranger sta-
tion, Port Aransas Coast Guard station, Renolds Metals
Company at Gregory. and United States_Weather Bgregu at tge
Corpus Christi airport. These locations are indicated in
Figure 3 and on one of the overlays located at the back of
this atlas. Figures 18 thru 21 show the wind data obtained
from the four locations as well as the computed SLOSH model
wind data at the same locations.

For Figures 18 thru 20, the average wind value was
determined once every 15 minutes (i.e., on the hour apd fif-
teen, thirty, and fourty-five after the hour) by taqug the
average of the original wind speed trace for a fifteen
minute period centered on the time of interest. The maximum
gust represents the highest peak value on the wind speed
frace in the same 15 minute interval. The SLOSH computed
winds represent 15 minute average winds that would be
measured for an over the water trajectory and were a}so
plotted at 15 minute intervals. The average wind direction
on Figures 18 thru 20 was determined at 15 minute intervals,
but only plotted- at one hour intervals. However, one hqlf
hour values were used where the wind changed .dlregtlon
rapidly during eye passage. The SLOSH computed wind direc-
tions were plotted at one hour intervals only.

For Figure 21 the average wind value was determined
once every hour by taking the highest one minute average of
the original wind speed trace one half hour before and after
the hour. The maximum gust represents the highest geak
value on the wind speed trace in the same one hour per%od.
The SLOSH computed winds represent one minute average winds
that would be measured for an over the water trajectory. On
Figure 21, the average wind direction for one hour was
plotted except when the center was near the station at which
time one half hour averages were also plotted. The SLOSH

computed wind directions were plotted at one hour intervals
only.

Inspection of the ratio of the gust values to the
average wind speed values (i.e., gust ratio) in Figures 1t
thru 21 shows values ranging from 1.20 to 1.46 for averag¢
wind speed values in the gale force wind range (i.e., 39 t
73 mph) and values of 1.1l to 1.41 in the hurricane range o?
74 to 126 mph.

A discussion of the observed winds and the SLOSH com-
puted winds for each location follows:

The Padre Island National Seashore ranger staion is
located near the Gulf of Mexico on Padre Island. Winds
blowing from the direction range of north to northwest ta
west to southwest at the site will have an over the land
trajectory. Winds blowing from southsouthwest to south tc
east to northnortheast will have an over the water trajec-
tory. In Figure 18 the SLOSH computed winds are over esti-
mating the actual winds up until 1700 CST. At this time and
there after the wind trajectory becomes over the water and
the comparison is good.

The Port Aransas Coast Guard station is located on the
west side of Mustang Island. Spoil islands in all direc-
tions around the station tend to eliminate any direction as
an over the water trajectory. Figure 19 bears this out by
showing that the SLOSH model values are always greater than
observed.

The Renolds Metals Company at Gregory is located near
the northern shore of Corpus Christi Bay. Winds blowing
from east to north to west will have an over the land tra-
jectory while winds from the southwest to south to southeast
will have an over the water trajectory. Figure 20 shows
that the SLOSH model over estimates the wind speed up until
1700 CST when an over the water trajectory occurs. After
1700 CST the comparison is good.

The United States Weather Bureau at the Corpus Christ]
airport is a land locked location. Figure 21 shows this, ir
that the SLOSH model winds always over estimate the observe
winds.







