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PERTINENT METEOROLOGICAL AND HURRICANE TIDE
DATA FOR HURRICANE CARLA

Francis P. Ho and John F. Miller
Water Management Information Division
Office of Hydrology
National Weather Service, NOAA
‘Silver Spring, Maryland

ABSTRACT. All available meteorological data have been analyzed

to provide information as accurate as possible for use in dynamic

storm surge models. Detailed analyses are presented of the storm

track, forward speed, central pressure, and radius to maximum wind.
_ Particular attention is given to the period surrounding landfall.

Tide gage and high water mark data are presented to give both a

time history and geographic depiction of the storm surge.

1. INTRODUCTION

Numerous reports have been prepared describing Hurricane Carla. Each of these
reports has been directed toward some specific aspect of the storm, presenting
meteorological data, oceanic data, analysis of the wind field, surveys of damages,
etc. This report, which combines the meteorological and oceanographic data and
the analysis, provides information useful for storm surge modeling. The amount
of observed data available from historical hurricanes varies greatly and almost
all of it requires further analysis and interpretation before it can be of use to
storm surge modelers. An effort has been made for this publication to gather all
- the pertinent published and unpublished information into one report. The amount
of data available for any single storm also variles during different portions of
the storm's life, from various geographic regions, and from different sections
of the hurricane. Almost all of it is also subject to numerous uncertainties in
interpretation. We have attempted to bring this information together to make a
comprehensive analysis, to develop an accurate storm track, to prepare a time
history of central pressure and radius to maximum winds, and to catalog high—
water-mark data.

This report should be viewed as a comprehensive, authoritative source of the
information required by storm surge modelers. Our intention is to provide
quantitative information with as little ambiguity as possible on the track of the
storm, its intensity, and the observed storm surges. Because our purpose is to
develop data useful in surge modeling, some minor oscillations in movement, radius
of maximum wind, etc., have been smoothed in the analysis. We welcome comments
and suggestions on methods of improving the presentation or on additional data
which would be useful in the development of storm surge models.

This report is an expansion of similar meteorological and storm surge data for
Hurricane Carla, September 1961, published in the U.S5. Weather Bureau Technical
Paper No. 48 (Harris 1963).



. 2. PREVIOUS REPORTS

There have been several previous reports on Hurricane Carla, although only one
of them was directed specifically toward an evaluation of factors important for
storm surge generation. General records and observed high water mark elevations
plus miscellaneous meteorological data observed by private industries were compiled
and published by the U.S. Army Corps of Engineers, Galveston District {(1962), The
U.S. Navy reconnaissance flight data on Carla were included in the Navy's annual
tropical storm report (U.S3. Fleet Weather Facility 1961). The National Weather
Service research aircraft reports were summarized by Gray and Shea (1976).

Cooperman and Sumner (1981) and Cry (1961) provided a general description of
Carla‘s history. These reports for the Environmental Data and Information
Service's (EDIS) Climatological Data, National Summary were intended to provide a
broad view of the storms for climatological records. Selected high water marks,
winds and a generalized track were presented in each paper. The Hurricane Season
of 1961 (Dunn and Staff 1962) provides a description of significant features of
all Atlantic tropical storms that occurred during 1961. Important features
mentioned in regard to Carla are the continued increase in intensity from the
storm's beginning until it crossed the Texas coast.

Weather Bureau Technical Paper No. 48, Characteristics of the Hurricane Storm
Surge, (Harris 1963) provides some tide gage records, plots of high water marks,
synoptic weather maps at 12-h intervals from 0600 CST September 7 to 1800 CST
September 12, 1961, and a general discussion of the character and extent of
coastal flooding. Though concerned with storm surge, the text was mostly
descriptive and displayed the tide—gage and high—water-mark data on a scale that
does not’ permit accurate detailed evaluation.

' Detailed analyses of wind fields for many major hurricanes are made by the
Hydrometeorological Branch of the Water Management Information Division (Office
of Hydrology, NWS) for the U.S. Army Corps of Engineers (COE). Available data
are used in combination with an ‘empirically derived wind profile to develop a
complete wind field analysis for specific times. The study for this storm was
included as part of a series of memorandum reports to the COE (U.S. Weather Bureau
1962)., Wind charts are given for 6-h intervals from 0600 CST September 9 to 0600
CST September 10, then at 3-h intervals to 0900 CST September 12. It should be
noted that many of the relations used to estimate the wind fields in regions of
sparse or no data in that study have been revised in subsequent research. (See
for example, Schwerdt, et al. 1979.)

Smoothed "best"” tracks have been given in several NOAA publications. Cry et
al. (1965) combined data from all available sources into a comprehensive report
showing the most accurate and consistent locations for all tropical cyclones
during their life cycle for the period 1871-1963. These tracks were designed to
provide a smoothed track for all storms. Neumann et al. (1978) have extended the
period covered and prepared revised tracks where additional data have indicated
they were necessary. The objective for these studies was to provide a firm
climatologlcal base and dealt with the tropical cyclone solely on the synoptic
scale. Positions were given along the smoothed tracks at daily intervals for the
earlier years and a 12-h intervals subsequent to 1930.



3. SCOPE OF REPORT

Values of meteorological data we believe pertinent for storm surge models are
presented in tabular and graphical form in this report., The time period covered
in detail starts at 0000 CST on September 9, 1961, and ends at 1800 CST on
September 12, 1961. Since we are concerned with storm surge and not with a
comprehensive look at the 3~dimensional structure of tropical storms, the data
presented are limited to the surface. Reconnaissance aircraft data and other
upper-alr data are used, as necessary, in determining surface parameters such as
track, central pressure, size, winds, etc, A brief history of the storm is
provided from its beginning as a tropical depression just north of the coast of
Columbia, South America, until it finally dissipated in Canada nearly two weeks
later. Detailed analyses were made for the period most important for storm surge
generation along the continental coast of the United States. For this period,
data were analyzed to provide a time history of central pressure, radius of
maximum wind, and forward speed. This information is tabulated and presented in
table 1 at 3-hourly intervals for September 9 and 12 and at hourly intervals for
the more crucial times of September 10 and 11.

Continuous tide gage records and observed high water marks have been tabulated.
Data are presented on the location, and to the extent possible, the time of high
water., Every attempt has been made to provide locations and descriptions of high
water marks as accurately as possible., Original- records have been reviewed in
each case to obtain the maximum available information.

4. SOURCES OF DATA

The reports discussed in section 2 were used to the maximum extent possible in
these investigations. To insure the accuracy and completeness of this report and
to enable us to provide more detailed information on track positions, speed,
central pressure, etc., original records were carefully examined., This permitted
us to provide the most comprehensive and detailed analysis yet developed on
meteorological factors important for storm surge prediction.

4,1 Meteorological Information

The basic information is obtained from the regular reporting network of weather
stations operated by the National Weather Service (NWS), NOAA. These reports are
part of the nation's historic weather records and are maintained at the National
Climatic Center (NCC), Environmental Data and Information Service. Additional
data on Hurricane Carla are stored on microfilm files at the NCC. This latter
extensive data file on Hurricane Carla includes the following items for most of
the period September 3-16, 1961:

Teletypewriter traffic (circuits 7021 and 7072)

Surface observations from Central America through Canada
Ship weather observations

Weighing rain gage charts ,

Triple register-wind, rain, and sunshine records
Barograms and temperature records

Radiosonde records

Radar scope photographs

U.S. Navy Weather reconnaissance flight data



In addition, meteoroclogical data were collected by research aircraft of the
National Hurricane Research Project (NHRP). The collected data were processed by
computer, which produced printouts of flight data, flight—-level wind information,
and other meteorological information. These listings are stored on microfilm
files in the NOAA Hurricane Research Laboratory in Miami, Florida. A detailed
description of this meteorological information collected by aircraft, including
the instrumentation, its calibrations and reliabilitles, were publlshed in the
NHRP report No. 52 (Hawkins et al., 1962).

In addition to the network of regular reporting stations, observations are taken
by many private individuals and corporations for their own uses. In some cases,
this material is filed with NCC as part of NOAA's Cooperative Reporting Network.
Additionally, after many severe storms, surveys are made to obtain supplementary
data that are not routinely collected by any Federal agency. Many wind records,
barographic traces, and individual meteorological observations were obtained by .
such a survey conducted by the U.S. Army Corps of Engineers. This information is
in the files of the Galveston District, Corps of Engineers, and was made available
to us for this report.

4,2 Tide Gage Data and Observed High Water Marks

The primary source of tide gage data in the United States is NOAA's National
Ocean Survey (NOS). NOS maintains a network of tide gages along the coastal and
inland waters of the United States. Tide gage data for this regular reporting
network were obtained from the National Ocean Survey, Rockville, Maryland. Addi-
tional tide gages are maintained by other Federal agencies, private individuals,
and industries for their own uses. This information was obtained in the poststorm
survey by the Galveston District, Corps of Engineers, and was used in this report.

Frequently, surveys after major hurricanes obtain "high water marks.” These
high water levels are determined from marks left on the sides of buildings or
inside buildings, from debris lines, and from eyewitness reports. These high
water marks are subject to varying degrees of uncertainty. Only the high water
marks verified by eyewitnesses who remained during the storm passage contain an
indication of the time of highest surge. While these may only be approximate,
they provide a more comprehensive documentation of the extent and height of storm
surge flooding than the much more sparse recording tide gages. The original
records in the files of the Galveston District Corps of Engineers were examined
to catalog those high water marks. These data were originally plotted on USGS
quadrangle sheets to determine their precise locations. This information is
presented in this report in both graphical and tabular form.

5. GENERAL METEOROLOGICAL SITUATION

Hurricane Carla developed initially as a weak perturbation on the Intertropical
Convergence Zone (ITCZ). Increased shower activity was noted on September 1 and
2, and a closed circulation was evident on the morning of September 3 (0600 CST).
By the morning of September 4, the circulation had intensified and the storm was
classified as a tropical depression. The complete storm track is shown in figure
1. The circulation, which had been first noticed along the ITCZ on September 3,
had intensified about 150 nmi northwest of the coast of South America (approxi-
mately 12.6N 77.0W) and had moved northeastward and was located at 0600 CST about
200 nmi east of the Nicaraguan coast (approximately 14.2N 80.2W). During the 4th
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Figure 1.~--Hurricane track, September 3-14, 1961, for Hurricane Carla.
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through the morning of the 6th, the storm continued to steadily intensify. By

0600 CST on the 6th, the storm was located about 150 nmi from the Yucatan Peninsula
(approximately 19.0N 85.1W), and had reached hurricane intensity. The storm turned
to a more northerly course on the 6th and early on the 7th as it continued to
intensify. This slightly more northerly direction kept the storm over the warm
waters of the Yucatan Channel. As it moved through the channel, maximum winds were
estimated to have increased to about 110 mph, and gales, extending out several
hundred miles, battered both Cuba and the coast of Mexico.

Late on the 7th, after entering the Gulf of Mexico, Carla turned to a more
generally west-northwesterly course that continued until the storm had almost
reached the Texas coast. A significant feature of Carla was the steady increase
in intensity from the time a closed circulation was first observed until the storm
had crossed the Texas coast,

Early on the 9th, Carla was a very severe storm with the storm circulation
covering the entire Gulf of Mexico (fig. 2). Maximum winds near the center were
estimated near 135 mph and fringe effects were being felt by all Gulf Coast States.
During the night of the 10/11th, the storm changed direction to a more northwesterly
course and crossed the Texas coast during the early afternoon of the 1llth. The
storm reached its greatest intensity (931 mb) just prior to 1andfall. After land-
fall the storm weakened rapidly.

The storm moved nearly due northward across central Texas on the 12th, and, by
0600 CST the 13th, the center was located in south central Oklahoma. During this
period, the storm circulation became diffuse and there was no apparent eye north of
the Waelder, Texas, region (about 90 nmi inland). From the time the storm crossed
the Texas coast until 0600 CST on the 13th, the storm weakened and the central
pressure had increased 56 mb, from 931 to 987 mb., Damage across Texas along the
path of the storm ranged from severe to moderate.

Carla became extratropical during the 13th and turned more toward the northeast.
By noon, the storm had combined with a quasi-stationary front which had been lying
with a west—-southwest to east-northeast orientation across southern Kansas and
northern Oklahoma on the 12th. The combined storm system moved rapidly off to the
northeast and was over southern Lake Michigan by midnight of the 13th. The storm
continued to the northeast crossing Ontario and Quebec, Canada, on the l4th and
15th,

6. ANALYSIS OF METEOROLOGICAL PARAMETERS

A primary focus of this report is to analyze, objectively and in detail, those
meteorological factors of hurricanes used in storm surge models. For this purpose,
we began with the raw observational data and then compared our analyses with
previous analyses., This permitted an unbiased review of all available information.
This section describes the analyses of the present study. The intent of our
analysis was to yield specific values of the hurricane's central pressure, the
radius of maximum wind, the direction and speed of its forward motion, and the
location of its center at various time intervals. We paid particular attention
to the period just before and after landfall since this is the time interval most
critical for storm surge computation. The basic observational data used in our
analyses are given in the appendix. ‘
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6.1 Storm Track

Generally, the analyses of meteorological data are weighted toward synoptic~
scale motions. Such analyses were given in the investigations cited in section
2, except for Harris (1963). The hurricane track obtained is a best estimate of
the large-scale storm motion and not a precise location of the eye at discrete
time intervals. Such an analysis of the large-scale motion does not precisely
describe the track needed for storm modeling. Track differences of a few miles
in a large-scale storm motion can be significant for replicating high water on
the open coast and inside bays and estuaries. A surge model requires, among
other factors, specific information on the precise landfall point, the time of
landfall, and accurate positions at closely spaced intervals in time along the
hurricane track prior to and after the hurricane's landfall or along the track
while the hurricane is near the coast for storms that move along the coast.
Therefore, the analysis of this report emphasizes the meteorology in greater
detail during September 10-11, when Hurricane Carla was approaching and crossing
the Texas coast.

The final track determined for Hurricane Carla from 0000 CST September 9 through
1800 CST September 12 is shown in figure 3, with locations of the meteorological
stations used in this report. The stations are either a Weather Service office
or military installation, except for Freeport, and regularly report to the National
Weather Service, Data from Freeport were obtained from recording instruments
maintained by private industry. The positions of the hurricane center are shown
at 6~h intervals from 0000 CST September 9 to 12. The central pressure (mb) and
the radius of maximum winds (nmi) are plotted to the left of 12-h positions.

Since a primary interest in this report is a detailed determination of the path
of the hurricane immediately before and after landfall, the area nearest the
coast, enclosed in the box in figure 3, is enlarged for greater clarity in figure
4, The hurricane locations are at hourly intervals with values for the central
pressure and radius of maximum winds. 1In addition to regularly reporting weather
stations and weather radar observation stations, observations by personnel of
private industries, private individuals, and eyewitnesses were useful aids in
determining the storm track.

Any final determination of the track and speed of forward motion of a hurricane,
especially over sparse data regions, has inherent uncertainties. The selected
track i1s finalized from a subjective analysis to account for all available infor-
mation, Figure 5 is an example of the information used in our analysis., Radar
from all available land stations, Brownsville and Galveston, Texas and Lake Charles,
Louisiana, are shown as solid dots. Alrcraft-reconnaissance penetration fixes are
shown by the triangles. The selected track, fitted by eye, is shown by the open
circles. The times are indicated every 3 h starting with 1500 CST on September 10,

The data from radar fixes and aircraft penetration are the primary resource used
in determining the track and speed of forward motion of the hurricane over the
open ocean. However, information obtained from all ships operating in the area was
considered in determining the final track and speed of motion. The information
from each of these sources was carefully evaluated before a final track was selected.

Some characteristics of radar precipitation echoes in Carla and other tropical
storms were discussed by Senn and Stevens (1965), who examined the horizontal
motion of small radar precipitation echoes in Hurricane Donna and other tropical
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storms. They found that considerable differences exist in the motion of echoes
under different atmospheric conditions and pointed out that the echoes become
more concentrated near the core region when observed over land and at night.
Holliday (1966) compared the center fixes of the eyes of several hurricanes
determined by reconnaissarnce aircraft with the-best-fit radar track obtained by
coastal radars. Results of the comparison indicate that the maximum differences
vary from 13 to 37 nmi in individual hurricanes. He also identified the causes

of these deviations for each storm. [See table 1 of Holliday (1966).]

The track position selected deviates from the average radar position line for
much of the evening of the 10th and early morning of the 1lth. We chose to follow
a more westerly and southerly track that relies heavily on the aircraft reconnais-
sance fixes. Radar locations are based upon echoes return from the wall cloud.
These have shown some bias in location relative to the pressure and wind center,
our primary interest, Pressure, wind, and dropsonde observations obtained by
aircraft penetrations are usually more accurate than radar eye fixes from land-
based observation points. Center positions determined by alrcraft must, of
course, be evaluated in terms of possible navigational error. Some published
tracks for Hurricane Carla have shown a loop on the 11lth between 0500 and 0800
CST., Examination of the data 1is inconclusive. Our analysis shows a definite
slowing of forward speed starting at 0500 and continuing until shortly after
daybreak as the storm changed direction, but we have chosen not to depict any
loop in the track, :

6.2 Forward Speed

The translation speed of the hurricane is another important ingredient for surge
determination along the open coast in bays and estuaries. Hourly positions were
the basic building blocks for determining this forward speed of translation. First,
speeds between successive hours were determined and plotted on a time scale, and
a smooth curve was drawn subjectively to minimize abrupt changes., Second, speeds
from three successive hours were then averaged and plotted at the midhour, and a
- smooth curve drawn from these data was used to adjust the hourly locations. The
new locations were examined with regard to the observed data and, if necessary,
some further adjustments were made. This process was continued in an iterative
fashion until the best combination between smooth forward speeds and observed eye
positions was obtained. This process helped obtain the best possible estimates
of forward speed and hourly locations,

There 1s a distinct slowing of forward progress on the night of September 9-10
(fig. 6) and then again on the morning of September 11. About daybreak on the
11th, the hurricane had become nearly stationary and available data suggest that
Carla was then moving in an aimless, wandering fashion over a very small region.
We have interpreted these data as showing a slow movement continuing along the
selected track. Between 7:00 a.m. and 8:00 a.m. on the morning of the 1lth, the
hurricane began to accelerate and reached a peak forward speed (13 mph) at land-
fall, approximately 1415 CST, September 11, The storm then decelerated rapidly
slowing to 6 1/2 kn by 1800 on the 1llth. It then began to accelerate and reached
a peak of nearly 14 kn on the afternoon of the 12th. By this time, the hurricane
was well inland and only minimal wind effects were felt along the coast and in
the bays and estuaries.

12
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6.3 Central Pressure

The most important factor in storm surge modeling is the intensity of the
hurricane, which is directly related to it's central pressure. Figure 7 shows
the finalized track of Hurricane Carla as the storm crossed the Texas coast. Also
shown are minimum pressures observed at regular reporting stations and minimum
pressures obtained in poststorm surveys from irregularly reporting stations. These
observations were not all obtained at the same time. Since the storm track did not
cross any station location, none of the values are equal to the storm's minimum
central pressure. o

Figure 8 shows our analysis of the pressure information determined from land
stations and aircraft reconnaissance flights to obtain a time history of Carla's
minimum pressure. The curve drawn 1s, in general, a curve fitted closely to the
data by eye. An exception is the early morning of September 10. There are a
series of five observations by Navy reconnaissance aircraft and one by the NOAA
research flight facility aircraft collected on the 10th, for which the two higher
observations seem to be erroneous or to denote short term fluctuations in the
central pressure of the hurricane. It seems more appropriate to draw for the mass
of data with central pressures below 940 mb. The point indicated for Victoria,
Texas, is for the lowest pressure observed at the station. The station is located
at about 13 nmi to the left of the track and could be expected to have a central
pressure higher than the minimum observed at the eye. Likewise, Port Lavaca is
located slightly to the left of the track. By the time the hurricane had moved
inland and was passing Austin and Fort Worth, the storm had become diffuse, there
was no readily discernable eye, and lesser differences could be expected between
the minimum central pressure observed at the center of the storm and that observed
at nearby stations. Although Austin is slightly to the left of the track, no
difference is shown between the central pressure at Austin and that in the center.

6.4 Wind Analysis

Supplemental to the minimum pressure reported at stations during hurricane
passage, surface winds were recorded at several weather stations operated by the
National Weather Service and the military services. Also, anemometer readings
recorded by private industries were collected in posthurricane surveys. Numerous
reports of wind conditions during the passage of Carla were also collected from
cooperative observers and private individuals. These reports were at time of
maximum wind occurrences and, in some cases, included additional information on
the time and directions of wind shifts and the period of calm wind, if observed.
Even though most of these unofficial reports were estimates made by inexperienced
observers, they gave good indications of hurricane track positions relative to the
observing location. They were used as an aid in the wind analyses as well as in
determining the storm track over land.

Figure 9 is an example of wind analysis from a plot of wind data recorded by
regularly reporting stations and ships. Flight~level winds reported by reconnais-~
gance aircraft within 3 h of map time were also plotted on the chart as a supple-
mental aid in the analysis. This streamline analysis for the surface winds shows
rhe flow pattern of the hurricane circulation. The magnitude of the wind is

~dicated by isotachs, dashed isolines of wind speeds.

The streamline and isotach analysis yielded results that were slightly different
from the wind fields prepared for the COE by the Hydrometeorological Branch of the

14



ST

3‘0 93 ' 3'0 ‘ 9|(>' ‘ 30 95" 30°
st + FON £ + + + F 7 F Ty F ¥ +
&03C N 3 -
% 3 o " @
‘ 2. ; , % ) HOUSTON 9% Y,
-+ + + + -+ + + 4 + O~ +amrow&&* +
' osennak N SF
\ T e :
¢ B esron e'ép"’;ﬁ ad S TeLAND ‘ 4+ bo
3] g5 30000 ¢/Fo7H + + + + 4 BAY o + + A+
i 21 iy 2
€
950\.23 C TEXAS CiTY o
&
94&222 869.2 N
o+ -+ 9425320 -+ e + + + + +
e Eamro
943x521 0
] 24 94..;_4;
29"
29 + + + 940 200 933 4 + 9756 + + + +
S ANCL
4 941
vicronga® 9358 @ 18C%L 5 |
-+ + AN + 4, E : + + +
5} . A u\cnoé‘ At
. | 4 OF Y ag” VY
-  JoRT tmguls 5’%‘ ?‘,\,;é 3
a 035 w P & ¥
, N C} cnocxms \ . a* + 3o
sor + t +- T + + + + + + + +
937 /
- ,~, SEADRIFT ‘
5 bay o, L. o
« Q
MC
ot + + t ¢ + + + + + + + -
A 83130 WO Ao
- G
8, -
28+ + %1% 200C/1t SEEF + + + + + + + + + 28
S Saue
" &7 cosrug %rm!s; 934,10
st Y7+ + + { + + + + + + + + + + 1
o H 93 H09C
:’ 3 39
- GO8C
/ ». P58 R4 C
o + 7/ + + + %+ ol + + ¥ + + + + S
s L i A 1 i L i i i L i, 3 i i, i
97° 30' 96° 3¢’ 95° 30 o4°

Figure 7.~-Minimum pressure observed by land stations during Hurricane Carla.



9T

990

PRESSURE- M B .

1010

1000

980—

970

960

950—

940}1—

930

HURRICANE CARLA

CENTRAL PRESSURES
SEPT.4 - 12, 196l

OU.S. NAVY

XR.F.F.
¢ LAND STATIONS

I R T B N

FT.WORTH
WACO e

AUSTIN

VICTORIA'

PORT LAVACA

7 8
SEPTEMBER

1961

Figure 8.--Variation of central pressure with time, Hurricane Carla, September 4-12, 1961.



LT

o -
[+] o O
04290
o ° i *
S
o 2 .
/ - —— - ’o ha -
P \\K v N . o
~+-38° 0 = Neratr
18 - . = o

k250
8° o
Land stations and ships Recon. a/c ——20 ~ ~ - \7\ ’
T . _,,.,_—4""'
HURRICANE CARLA 1800 GMT SEPTEMBER 11, 1961

Figure 9.--Example of streamline analysis, 0300 CST, September 11, 1961; isotachs are shown in dashed lines.



NWS (U.S. Weather Bureau 1962). In the earlier analyses, available data were used

in conjunction with an empirical wind-pressure profile. Our analysis results

from use of actual surface wind observations, supplemented by flight level and

surface wind observations made from reconnaissance aircrafts. We did not use

any model results to supplement the observed data. Time and space adjustments

of alrcraft reports were considered in the analysis. The reconnaissance aircraft
data were not used in the earlier report. '

6.5 Radius to Maximum Winds/

The size of a hurricane is denoted by the distance between the lowest central
pressure and the bank of highest winds around the center. The radius to maximum
winds was determined from all the observations available for this storm. Three
different types of observations were available. The first measure includes the
maximum flight-level winds and estimated surface winds as reported by reconnais=—

. sance alrcraft. The second is the radar eye diameter, also reported by reconnais-
sance aircraft. Some optical reports were used when the reconnaissance aircraft
was in, the eye of the storm. The third measure, useful only after the hurricane
was near shore, estimates the radius from surface wind records at land stations.

Flight-level winds, recorded at one-second (l-s) intervals by the reconnaissance
ailrcraft of the U.,S. Weather Bureau Research Flight Facility, were processed and
10~ averages of the l-s intervals are available on magnetic tapes. The aircraft
location for each observation was translated as a relative position to the storm
center. From a listing of these wind records, composite maps of flight-level winds
at given time intervals were plotted. Analyses of these maps yielded another
measure of the radius to maximum winds. -

Figure 10 is an example of a composite map of flight-level winds for the period
1750 to 2255 GMT on September 10, 1961. The wind data recorded at an altitude of
13,800 ft (4,200 m) were plotted at translated positions relative to the storm
center. The highest wind speed recorded along each leg of penetration of the eye
was about 25 nmi from the center. This distance is nearly one half of the eye
diameter reported at flight time, We interpret these high wind speeds to be
recorded near wall clouds forming the eye of the hurricane. The radial profile of
flight-level winds, recorded on the 8th and 10th (fig. 11), shows a lack of
concentration of the maximum winds at the eye wall, and the area of extreme high
winds is spread over a distance of more than 10 nmi. This led us to place more
weight on analyses of the observations rather than use the distance to observed
maxima directly.

From the 8th to the 10th, Carla continued its intensification until a minimum
central pressure of 931 mb was reached prior to landfall on the 1llth, However,
Carla’s maximum winds increased only slightly during this period. It is of
interest to note that a very remarkable feature of Carla was the horizontal extent
of the extreme high winds. On the 8th, the maximum observed surface winds were
estimated at 110 kn, and the 45-kn winds extended to 100 nmi from the center.
Flight level winds over 50 kn extended to the 200 nmi radius (Colon 1963). On the
9th and 10th, the magnitude of maximum surface winds remained at 110 kn, while 80~
to 85-kn surface winds extended to 110 nmi from the center. On the 10th, maximum
surface winds of 100 kn, extending to 40 nmi from the center in the west quadrant
and 100 nmi from the eye in the northwest quadrant, were reported by reconnailssance
aircraft at 1900 GMT; 110 kn winds, extendlng to 70 nmi from the eye, were reported
in the north quadrant at 2300 GMT.
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Because of these reconnalssance flight reports of the extent of extreme winds
in Carla, our analysis of the radius of maximum winds gives a smooth curve of
gradually decreasing radius between the 8th and the 10th. We did not portray a
steep drop in radius on the 9th, even though the radial wind profile for that day
and the maximum flight-level winds shown on figure 12 suggested a significant
reduction in radius. This transitory change in radius of maximum winds was not
consistent with the horizontal extent of extreme surface winds in Carla.

Figure 12 provides a curve from which the radius of maximum winds can be
determined. It is based on analysis of all available observations just described.
Although no specific relation between eye diameter and radius to maximum winds is
considered in this report, we qualitatively suggest that they will tend to either
increase or decrease together. The eye diameter reports from the reconnaissance
aircraft were plotted and further supported the trend for the radius to maximum
winds to decrease as the storm approached the Texas coast., In the analyses, the
flight level at which winds were recorded has been taken into account. The
analyzed vesults of flight-level winds, vielding an estimated radius of 35 nmi on
the 10th at altitudes of 9880 ft (3,010 m) appear to agree fairly well with those
obtained from surface winds estimated by reconnaissance aircraft. These surface
winds were estimated during low-level penetration of the eye. Reconnaissance
flight reports of the 1lth show that the alrcraft descended to 1,000 fr (310 m)
in the eye and observed maximum surface winds of 120 kn, 25 nwi from the center,
through a break in clouds.

6.6 Summary of Meteorological Data

- The individual parameters from our analysis of Hurricane Carla ars listed in
table 1. These are listed for locations of the hurricane center at 3~hourly
intervals on September 9 and 12 and at hourly intervals on September 10 and 11.
For each location, central pressure, speed, direction, and size (beth in nautical
and statute miles) are listed. The table provides, in convenient form, the
information that could be obtained from analysis of the basic data described in
the various sections.

7. TIDE GAGE DATA AND HIGH WATER MARK INFORMATION

The abnormally high water levels during Carla were obtained from tide gage

- records and from high-water-mark elevations obtained by poststorm surveys. For
consistency, all water levels must be related to a common datum. The datum for
the topographic charts, published by the Geological Survey, is referred to as the
National Geodetic Vertical Datum (NGVD). This datum is fixed and does not reflect
the changing stance in sea level since it's establishment nor to subsidence along
the Texas coast area. In this report, all water level observations have been
translated to the NGVD datum as far as possible.

In the region of this study, the local tidal bench marks are tied to the NGVD
datum plane from the Geodetic Net. The most recent survey, prior to Carla, to
establish tidal bench marks was carried out in 1959,

7.1 Tide Gage Data
Table 2 gives hourly tide heights recorded at tide gages at stations along ov

just interior to the Gulf Coast for the period of September 9 through September
12, 1961. The water elevations are given in terms of the NGVD datum. Data for
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stations 1nside bays and estuaries are given in table 3. The tide levels are

for the NGVD datum against the 1959 surveys. There was no attempt to approximate
the changes in local sea level due to subsidence between 1959 and 1961. The data
provided are actual gage readings. ©No effort has been made to remove the predicted
astronomical tide. Table 4 gives the predicted astronomical tide for the tide
gages at Galveston Pler 21 and at Pleasure Piler.

Only a limited number of tide gage stations are installed and maintained by
NOS. Other Federal agencies, state or local agencies, or private corporatiocns
have installed and maintained some additional tide gages to provide data for
their individual needs. Data from these gages avre supplementary to the National
network of tide gages maintained by NOS. The organization responsible for main-
taining the gage is indicated in the tables. ZLocations are given in degrees,
minutes, and seconds of latitude and longitude. Whether the tide is determined
from a continuous graph of a recording gage or by individual observations at
selected times on a staff gage, is dindicated in this table to give some perspective
on the quality of the observations. Where available, the highest tide observed and
the time of observation are given as the last line of data for each station in the
table.

The tide gage records listed in tables 2 and 3, except for Freeport and Baytown
(Humble Docks), are shown in figures 13 to 29. The two stations not plotted have
only fragmentary records. Data are plotted only to the nearest 0.2 ft.

7.2 High Water Mark Data

Posthurricane surveys were conducted by field personnel of the U.S. Army Corps
of Engineers. Table 5 provides these high-water levels (ft) determined from the
high-water marks (H.W.M.). This table also gives the location of the high~water
marks in degrees, minutes, and seconds of latitude and longitude and the terrain
elevation of the locations (elv) in feet. Double asterisks (**) in the remarks
column denote that the high-water level was determined from a debris or drift
line. Other measurements which were made inside a house or other structure may
be compared to still water levels that would be measured in a stilling well or
tide gage house excluding wave action. Since the time of high water is not known,
we cannot subtract the effect of normal astronomical tides from these high-water
elevations. The high-water marks are in terms of NGVD datum referred to the 1959
survey.

7.3 Geographic Distribution of Storm Surge

In general, the highest surges occurred to the right of the storm track. This
can be seen from examination of figure 30. The figure shows tide gage and selected
high~water-mark elevations observed in Carla; the precise locations of the data
points are given in table 5. It is a generalized representation from detailed
charts published by the U.S. Army Corps of Engineers, Galveston District, (1962).
The maximum surges along the open coast to the right of the hurricane track were
reported as between 10 and 12 feet. Highest reported values of storm tide, between
20 and 22 feet, were observed inside Matagorda Bay.
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Table 2.--Tide gage data

LOCATION
BAYOU RIGANQQ LOUISlANA

LATITUDE 29 LONGTITUDE a8y
DATE OTH .3 2.4 2.4 2.6 2,6
DATE 10TH 41 3.1 3.2 3.3 3.0
OATE 11TH 45 2.9 2.9 2.9 2.9
UATE 12TH

2.6 2,5 2.4 2.4 2.9
1GHEST OBSERVE
3,0FT RECO

SABINE PASS TEXAS
LATITUDE 29 4U ==N LONGTITUDE 99
DATE 9TH
2,9 27 248 248 248
QATE 10TH .
G,2 Ha7 H,7 5.0 B
OATE 11TH
1 Bel  £45 6.9 T4 7,90
DATE TH
£ 12 57 568 548 643 6.2
HIGHESTY OBSERVED YIDE
E?I“FTSﬁECORDED A
FORT POINTs GALVESTUON TEXAS
LATITURE 29 20 10N LONGTITUDE 9%
DATE  9TH ‘
208 246 247 249 2.9
QATE 10TH )
N 4,4 '406 “-8 502 b":’
OATE 117TH
‘8l 8.1 8.2 8+3 B4
QATE 127TH
Tel T2 75 743 T4
MIGHEST OBSERVED TIDE
8{7F$SRECORDED AT 0800HRS AND

from Gulf Coast stations (NGVD Datum) in Hurricane Carla, September 9-12,

6 7

59 ==y
2.7 2.8
3.3 3,2
249 2.9
2.3 2,3

TIDE
DiD AT 1100HRS ON 11TH SEPT'

50 =¥
266 2ag
S5¢3 S
Te2 6.9
5.9 5.8

T 0412HRS ON 11TH SgPTY,

46 10w
2e9 2.3
5+7 5.6
B+ 8,6
Tel B.7

8 9
Raceassk
2.8 3.0
3.6 3.6
2.9 2,9
2,3 2,3
RECORDER
2.7 2.9
S 5,8
7.0 6.8
5.3 4.8
RECORDER
2.9 2.9
5.7 6.0
Be7 845
6% 6,0

8,8FT AT 1801HRS ON

10

3e1

2.9

2,3

2.9
9.3

BeS

30
6.0
VG.M
5.7

1114

TIME (IN HOQRS cST)

- -

11

12 13

- .

14

MAINT.BY NOAA~NOS

3,1 3,1
3.5 3.4
2.9 2,9
2,2 2,2

MAINT.BY NOAA=NOS

3.0
Sett

6.4

3.4 3,3
5.8 8.6
5.8 6,5
4,1 4,2

343

MAINY.BY CORPS.ENGR

SEPT

3.2 3,4
6.4 6,5
8.4 8,4
S.6 5,5

3¢5
6.7

Beip

15

16

17

18

3.0
2.6

2.3

3.1

642

is

20

3.0

642

3.9

T8
8.1

4.6

21

34

T+9

22

3.2

5.7

3ol

3.6
7.8

Ts7

1961

23

24

3.9

6.0

7.9

7«2
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Table 2.--(continued)

1 2 3 4 o [ 7 8 3
LOCATION
GALVESTON (PLEASURE PLER) TEXAS
LATITUDE 29 16 56N LONGTITUDE 9% 47 534 REcORDER
DATE H
T' 9T 2.6 3.1 209 de2 2.9 2.5 é.? 2.7 298
DATE 107TH ,
HeZ He3 D6 5.9 6.8 6ol 6,1 6,5 6,3
DATE 11TH
B8¢8 Be8 BT 8sT7T B8:6 Be8B 8.8 8.4 Te7
CATE 127TH .
BaU B B4l 646 Bal 641 B4 H,6 3,7
”IQHEST OBSERVED TIDE
Fg RECURDED AT U&30HRS ANU 8,.8FT AT 1554HpS ON

GALVESTON (PIER 21) TEXAS
LATITUDE 29 18 3gN  LONGTITUDE 9% 47 31y
OATE 9TH )
, 2,3 2.6 2.6 2.8 2,8 2.8 2,8

OATE 10TH X

He4 HeS 5.0 5S41 5.5 5.6 h.n
DATE 11TH

T7eB 840 8.0 842 8.5 Bl 8,5
DATE 127H ‘

T8 T¢0 T+l GeT B,.5

T2 3
HIGH ERVED TIDE
EST QQSR COEDEQ AT 1706HRS UN 11TH SgPT,

FREEPORT TEXAS

LATITUDE 28 bd& 45N LONGTITUDE 99 18 254

QATE  9TH )
3.0 3.0 J343 Fe2 BeM Be2 3.9

DATE 10TH

UATE 11TH

ODATE 12TH

HIGHEST OBSERVE TI0
GAGE FAILED, HI

RECORDER
2.8 2,9
5.6 5,8
8.4 8.1
6.1 5,9

RECORDER
Be2 3.3

HNATER MARK 11.7FT REPORTED IN THE

TIME (IN HOURS CST)

O - - -y W

10 i1 12 13

14

MAINT.BY NOAp=NOS

2.8 3.0 3,4 3.8
6,6 6.9 6.9 6,8
Tel TeB 7.5 7,9
5.3 3.3 3,2 3,3

117H SEPIY

36
Te3
8.8

3.7

MAINT+BY NOAA~NOS

249 3,2 3,2 3.8
6.0 645 6,5 6,6

6‘1 501 8.2 8’2

Seit

649

MAINT«BY NOAA=NOS

8343 B45 3,7 3.7

FLOAT WELL,

3.7

b -1

16

17

79

8.4

i8

T8
8.2

3,5

T8
Bel

4.9

3.8

19

20

7.0

2,9

7.8

7.8

3.5

21

8.0

700

3.6

22

3.8
7.9

T46

37

23

24
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Table 2.~~(concluded)

TIME (IN HOURS ¢Sy}

- - - -

1 2 3 & » & 7 8 9. 10 11 12 13 1a 15 16

LOCATION
FPORT OCONNOR TEX
CATITUDE 28 23 59 LONGTITUDE 96 24 254 RECORDER MAINTSBY NOAA~NOS
OATE ™
s 2e3 248 245 206 2.7 28 2,9 3,0 341l 342 3.3 3,4 3,85 3.5 3,6 3,7

DATE 10TH )

a3 4,8 5.0 Bl 5,8 5.5 5,6 5.9 5.8 D9 6,0 6,2 6,3 6.6 6,8 7,0
DATE 13iTH

949 104 10,9 1143 12,2
DATE 312TH
MIGHEST OBSERVED TIDE

7 12.2FTINOAA-NOS ADJUSTED ELEV,.) REACHEpD PRIOR TO GAGE FAILURE,

FORYT ARANSAS (dETTItS) TEXAS
LAYITUDE 27 50 1aN LONGTITUDE 97 3 03W RECORDER MAINT.BY NOAA~NOS

OATE oTH

17

18

19

3.7 3.7 3,7

Te2 T 7.7

146 17 1.7 1.8 1.8 1.9 ’309 2.0 240 241 241 2,2 2.8 2.5 2.6 2.9 2.4 2{3 2,3

UATE 107TH
Je8 3.6 3.8 3.9 LY Bael Byl H.1 4,2 443 4,0 4.6 U,8 4,9 5.0 5.1
DAYE 117TH
Te2 T T47 799 9.0
UATE 12TH
HIGHEST OBSERVED YIDE .
. 9,0FT REPORTED AT 1000HRS AFIER GAGE FAILURE,

FORT ISABELL TEXAS

LATITUDE 26 % =«N LONGTITUDE 97 13 «=W RECORDER MAINT.BY NOAA~NOS
DATE 9TH
) Lol 1.7 1.7 1B 1.8 1.9 1l.p 1.8 1,8 19 2.0 2,1 2,2 2,3 2,3 2.4
DATE 10TH ;
Bel Balf Beh  BaT7 5.8 Be8 3,7 BT 3.7 8.7 BeT 3.8 3.8 4.0 4,0 3,9
OATE 11TH
T T 40 L% 4.0 4o2 L - 3¢9 3.9 3.9 3.7 4,6 .8 3.5 3.“ 3.7 306 3.7
DATE 12TH '
343 3.3 3,3 3.4 3,3 3.1 3,0 2.3 1.9 1.5 1., 1,0 1.1 1,3 1.5 1.4
ﬂIGHES OBS RVED TIDE
T %ECOSDED AT O0506HRS ON 11TH SgpPT,

9s2 449 5,1

20

3,7

8.1

2,3

Se4

21

3.9

8.3

2.7

S5+6

22

“.1

8,6

2.9

€.0

23 24
4,2 4,3
9,2 9.8
5g0 3.2
6,48 6.9
2,9 3,0
Hel 4,0
3,2 3.3
4.8 1,5
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Table 3.~—-Tide gage data from inland stations {(NGVD Datum) in Hurricane Carla, September 9-12, 1961

LOCATION
PURYT ARTHUR TEXAS 3
CATITUDE 29 54 00N LONGTITUDE 93 55 484 STAFF GAGE
DATE 9TH
DATE 10TH
e 346 JeB Ul U8 4,5 U, 4,7 H,8 H,.8
CATE 31TH
ITH 509 6.0 641 642 6.4 648 6.5 648 6.8 6.9
UATE 12TH

6,9 6.9 6,9 648 6.8 6.8 6.7 6.7 6,3 643

HIGHEST OBSERVED TIDE
7.1FT REPORTED AT 18-2100HRS ON 11TH SEPT.

GRANGE NAVAL BASE (PIER 21) _TEXAS ’ )
CATITODE 30° 5 Sin'' CONSTITUBE 95 43 194 STAFF GAGE
OATE 9TH

DATE 10TH

3ed BeH FeY Bel 54D B 3.8 3.8 3,8 5.8

DATE 117TH
4,9 BS540 B¢l B¢l 5,2 Bl B,y Bab 6,0 64,0
OATE 12TH . . :
: GeY Tel TeU 731 Teld 742 T2 Te2 Te2 T3
H1GHE ORBRSERVED TIDE
§T ? EPOSTED AT 11«1300HRS ON 11TH SgPT

BRAK oUs BEAUM
CATTFUBEYSY" SEAY

ONT T

pE 3 N 55@:Tuo£ 94 10 ==y STAFF GAGE
UATE H ‘

97. 2e7 2.8 2,8 2.8
DATE 10TH

Bl 3,1 542 3oH 3.9 Bep 3.8 40 G,1 4,2

DATE 117TH )
1 8.9 5.6 5.7 5.7 5H.8 6.0 8B,0 £:2 &4 Bk
DATE 127TH
2 TeD 746 Tol& 748 TeD Telh Te6 747 T¢T Teb
HIGHEST ogszkv T1DE , :
T« TFT REPORTED 08~US00HRS ON 12TH SEPT

TIME (IN HOURS CST)

DL T E T P T P LT T Y

i1

12

13

14

MAINTY,BY CORPS,ENGR

4,9
6.8

6,2

“.8
6.7

6,3

5.1
647

6,2

MAINTBY U.S.NAavVY

3¢9 4,0 H,0

6.1 6,4 6.6

Tl Tod Tl

MAINT.BY CITY

2,9
4,5
.8

7.6

2,9
4.5
£,9

745

15

5.2

6,2

16

17

he2

70

18

7.3

6.1

4.4

6.8

3.2

4.9

7.1

19

7.0

6.8

20

23

3.2
5.6

7.1

4.8

647

3.3

Tt

6.8

22

23

24

3.2

5.8
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LOCATION

mu AYOU BRIUG
LA?I?UDE 2% 3%
OATE  9TH
OATE 10TH
or 2.%
DATE 11TH
Te>
UATE 127TH
8.0

2.3 2.4
Te7 8.0
B0 8,1

hIGHEST 0$$£RVﬁD TIDE

8.,9F

8.1

HIGH LSLAND TEXAS
B Lo T00e E54523 15w

2eB 246 3.0

8.4 846 8.7

B2 B2 Re2

RECORDED AT Ua00HRS ON 11TH SEPT

GALVESTON (PELICAN BRIDGE) TEXAS

LATITUDE 29 1

UATE 97TH
28

CATE 107TH
445

DATE 11iTH
7.8

DA‘E 127TH
Tekt

HIS"EST °?SEE§

RS SRS

DATE 9TH
2,9

DATE 10TH
8,2

CATE 117TH
1 9,9

DATE 12TH 10,3

nISHEST SBY°RER
0

LONGTITUDE 94

2.5 2.6

426 4,8

8.0 8.0

7 Tel

3
D TIDE
RDED A

3.1 3.2

5.5 5.7
G5 a8

10.4 10.0

D TIDE
ORDER AT 0BC00HR3S AND

247

5.1

8.2

T2

46

49 17W
2ef 247
D4 506

Be4 805

OENEHTESE e 55 02w

5.3 3,2 30?

Be 642 6,3
1

9.2 9¢1 9.1

Table 3.-~(continued)

8 9 10
RECORDER
2.5 2.5 2.4
3.7 4.3 4.6
8.9 8,7 8.5
8.1 8.2 8.2
RECORDER
2.7 2.8 2.9
5.6 5,8 640
8.6 842 B3

T DQ0SHRS ANU B,8FT AT 154SHRS ON 117H

RECORDER
3,3 3.4 5,%

6.5 6E.T7T 649

949 10,0 10.9 10,2 10.2

9.0 9,0 8.9

TIHE IIN HOURS cST)

11

-

12 13 1y

MAINTWBY CORPS,.ENGR

2.2 2,83 2.4

5,8 5.6 5.7
8.2 B.2 B4

Be2 B+l 749

MAINT.BY CORPS,ENGR

3.0

6.3

8.2

SEPT,

3,1 3.2 3.4
6.5 6,7 6.9

840 8.2 8.4

MAINT.BY INDUSTRY

15

16

3,5

7.3

17

3.6
74

8.4

a8

3.1
6.7
846

Te3

3.4
TeS

Te9

19

20 21
3.1 2.9
Tel 7.2
8.4 8.2
3.3 3.4
T+8 8.0
TeD 743

3.6 3,7 3.9 4.0 4,2 5,0 RH,3 8.1 H,0 4,2 4.4

7oV

Te2 TS

Te7 8,0 8,3 8¢5 8.8 9,0 9,9 9.3

22

2.7
Te2

8.0

3.5

Te8

Heb

945

1002 10,2 10,6 9.7 947 9,7 9.7 96 9,6 9,6 9,6 11,0

8.8

11,0FT AT 2200HRS ON 11TH SEPT

8.3

23 24

2,6 2,6
Te3 7.3

8.0 8‘0

3.8 4.0
Tab Ta?

6.9 7.2

%.,8 4,9
9.5 9,8

10,1 10,2
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Table 3.--(continued)

TIME (IN HOURS CST)

50 69 XD BN 1P Gt w0 $D B OB OB Y W B wp Tr T g B

12 L 8 9 10 11 32 13 14
LOCATION
IEXAS CITY DIKE (SOUTH SIDE) TEXAS
LATITUBE 29 23 10N Lomé?;tuoz 9% 52 27 RECORDER MAINT.BY CORPS.ENGR
BATE 9TH , v

2.6 2.9 2,9 269 249 3.0 3,0 3,0 3.2 5.3 3,4 3,5 3,6 3.7
DATE 107TH ,

Beb 4,8 9.0 5.3 5,9 5.8 5.6 509 6ol 68 6,6 6,8 6.6 6.9
DATE 11TH ‘

Be8 Bolk BeE BeB 9.0 9.2 9.2 o3 9,3 Fu% 9,1 8,9 9.0 9.2
DATE 12TH
MIGHEST OBSERVED TIDE
"7 T9,4FT RECORDED AT 1000HRS ANU 9,5FT AT 2000HRS ON 11TH SEPT

TEXAS CITY DIKE (NORTH SIDE) TEXASN
LATITUDE 29 23 11N LONGTITUDE o4 52 26y
DATE 9TH
L 2.4 25 2.6 207 249 3.0 30{)
CATE 3107TH ’ -
47 540 562 BB 9HB¢7 548 B,
DATE 117H
84 8.4 BB 8.6 BeB Y41 9.0
OATE 127TH ‘
B 845 BoH Belh B.3 Be3 8,2
HIGHEST OQSERVEB TI1DE
9. 7FT RECORDED AT 1745HRS ON 11TH SEPY

UDE 9% 56 ==

DATE 10TH
OATE 11TH
CATE 127TH

HIGHES ERV DE
515.985 £ED T1

RECORDER MAINT«BY CORPS.ENGR
Bel 3,2 3.3 B3 3.4 3.5 3.7
Bs0 6,2 644 H& 6,8 7.0 Te2
93 9,3 9.2 9.2 9,1 9.1 9.2
Bel 7.9 748 To9 7,7 75 7.3

RECORDER MAINT«BY INDUSTRY

13,1 1341 13,1 13.1 12,% 12.3 12,0 1I.8 11,6 10,9 10,6 10,3 10,0

FT REPORTED AT 1800 AND Z000HRS ON 1iTH SEPT

is5

16

17

7B

963

3.8

TeT

Ge3

i

Ta?

Yo

3.8
79

D7

19

20

63

9.8

3.9

8.2

21

367

8,3

8.2

23 24

.2 4,4

8.1 8.1

4,2 4.8
8,0 8.2
8.8 8.6

5.6 5.4

22,5 3207 1347 13.4 1347 1345 13.3 13,1 13.1

Deb T49 o8 Ge6 Te¥ Gl B8 846 83 T,9 7.8
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Table 3.-~(continued)

7!ME fIN HOURS CSY)

- - - -

1 2 3 4 s & 7 8 9 10 13 12 13 14 15 16 27 18 19 20 21 2e 23 24%
LOCATION
CL NTON ROAD«HOUSTON SHIP CHANNEL +TEXAS
ITupE 29 &5 30N LONGTITUDE 9> 15 464 STAFF GAGE MAINT.BY INDUSTRY
OATE  oTH ‘
UATE 10TH
Te7
OATE 11TH
Be3 B+9 948 9¢9 9.Y 10:1 10,2 106 11,0 1146 10,8 11,4 11,4 11,4 31,4 12,4 13.2 13.8 14,0 14,2 14.6 14,7 14,8 15,0
QATE 127TH . , ;
. 1541 15.3 15,5 15.3 1%,2 15,3 1%.% 12.8 12,% 11,8 11,3 9,0 6.8 6.4 8,8 5,6
ﬁlﬁﬁﬁsg OBSERVED TIDE
REPORTED AT 02=U700HRS ON 12TH SEPT
PORY HOUSTON ‘TURNING BASIN) TEXAS
LATITUDE 29 4b OpN LON TITUDE 9d 17 21w STAFF GAGE MAINT.BY INDUSTRY
OATE 97TH .
246 2eH 242 265 2.7 Bel St BeB 3.5 866 Bub 3.6 3.6 BeT 3.7 BB U0 He2 H,2 4.3 HeU H,6 4,8 4.6
DATE 10TH
B,6 45 HoU 4¢3 4,9 4,6 F40 DTeH 5.6 D48 H.U 6.4 6.8 6o Tol Tel Tel Te2 Te6 ToB Be3 846 9,0 9,6
OATE 11i7TH . - P ~ 4
103 1066 10,9 114 11,6 118 11,5 11,9 12.1 12.4 12,7 13,0 13,1 13,1 13,1 73,4 14,2 148 15,0 15,2 18,6 15.7 15,8 16,0
OATE 12TH
16,1 16,3 15,8 1%,2 14,7 14,1 13,5 18,1 12,8 12.8 12,4 12,0 11.6 11.2 11,0 10,7 10,5 10.3 10,1 9.8 9.6 9.8 9,1
HIGHEST OBSERV TIiD :
: E16.3?§§ES§?0) A? 0200HRS ON 12TH SEPT (MAX STAFF MARKING=1DFT)
OUW CHEMICAL PLANT Be FREEPURT TEXAS
LA?I?UEE 2% 58 ﬁSN ‘LONgngﬁDE 93A23 08w RECORDER MAINT.BY INDUSTRY
GATE 9TH
. 28 3.1 3,58 345 S.6 3.6 3,5 L) B35 Bol 3.5 3.6 3.6 400 4,2 4.5 4.4 4,4 3.8 3.9 4.0 4,0 #,3 4,6
CATE 10TH
4,9 e2 H.6 5.9 [ XY (%] e Gaob [ ) e Gaobs 6.9 609 He9 T8 Tob TeT Te® 7e9 7.9 8.0 8.2 8,2 8.1
DATE 117H
B.8 9.6 F.6 9.7 9.7 101 10.5 1006 10,4 10.1 102 9,7 9,7 10.1 10.1 10,9 109 10:% 10,0 9.8 8.5 9.2 8,6 8.0
BATE 127TH
T4 Te8 Teb Te5 TaD Tol To1 68 S99 6e¢l S8 S.1 5.0 “08 446 4,6 4.6 LY 4,6 eb bo6 Yo 4 4,2 4,1
HIGHE OBSERVED TIDE
’ §509¥§ RECORDED AT 16-1800HRS ON 11TH SEPT
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Table 3.--(continued)

TIME (IN HOURS €B7)

- - -~ $

1 2 3 4 =] 6 7 8 9 10 11 12 13 i 15 16 17 i8 19 20 21 22 23 2%

LOCATION
BRAZOS RVR FLUDDGATES FREEPORY TEXAS
LATITUDE 28 5% gﬁﬁ LONETITUDE 9b 22 5%V STAFF GABE MAINT.BY CORPS,ENGR
QATE
T ITH 3.9 4,0 S48 3.9 8,3 4,3 UH.g HB.6 4.5 8,8 8,3 8,3 4.4 4,4 4,7 5,0 5,3
CATE 10TH )
or Ba2 64l Bel Bell 6,8 Tel B,8 649 6.9 743 Te3 7.3 To3 Te7 T,9 8,1 8.6 86 9,1 9,1 8,1 9.1 9,6 10,1
CATE 117TH
10,3 10,1 10,1 1041 10.1 10,8 10,9 10,1 10,1 9.2 962 9,2 9,6 1066 10,6 10,6 5,8 9.6 8,6 8,6 7,9 6,6 T, 4 6,8
GATE 127TH '
2T 6eB BeB 645 643 645 642 6,1 B,6 5,2 H,9 H,6 H,0 H,1 4,0 3,9 4,1 4.2 4,1 4,2 4,0 4,1 3.6 3,2
HIBHEST ORSERVED TIDE ‘
10,5FT REPORTED AT O070UHRS ON 11TH SEPy
BRAZORIA NAV4DIST+ FREEPORT TEXAS
LATITUDE 28 56 23N LONGTITUDE 92 20 32y RECORDER MAINT.BY COUNTY
DATE 9TH
Be3 BT Be8 349 H.U 3.8 3.7 3.8 3.9 4.0 Hel 4.2 8,3 G4 4.5 4,6 bLe7 4.6 Ho% 4,2 4,1 45 4,9 5,3
BATE 10TH
Ba7 601 64E 740 Te4 To9 To7 Te# 8,1 746 B,U0 8,5 8,9 942 9,6 9.9 10.2 10+5 10,8 10.4 10,1 10,5 11,4 12,3
DATE 117TH .
11e% 1169 11,2 1147 12,2 1247 11,8 109 11,3 1041 10,6 11,2 10,5 11,9 11,3 10,8
CATE 127H
HIGHEST OESCRVED TIDE .
12.7FT RECORDED AT 061UHRS GAGE FAILED TO REPORT MAX AFTER 1600HRS

COLURADO RIVER LOCKs MATAGORDA TEXAS
LATITUDE 28 4% OCN LONGTIYUDE 9> 58 21w STAFF GAGE MAINT.BY CORPS.ENGR
DATE oTH P
ZeT Bed 8e8 3aT Bl H,1 343 3.9 B Beh Bl 3.6 348 33 344 3,5 3.9
DATE 10TH )
3o9 Gl He3 45 H.8 542 Bep 5.9 6.1 523 BB B,T7 Tal T8 T8 T.Y Bt 86 B,.8 9.0 G2 9.4 9,6 9,9
DATE 117TH
T 103 103 10.3 10:6 10,8 10.9 10,5 11.1 10.8 10:8 10,7 10,7 11,0 13,2 11,6 11,5 11,2 11,0 11,0 10,8 10.7 18,2 9.6 9.5
DATE 127TH

De Ge0 846 Bel 8¢l Bal 2o 840 BelU Bel TaB Tu85 6.7 648 649 6.9 6.7 6486 6,85 6.6 6.6 6.4 6.8 7.1

3
HIGHES BSERVED TIDE
II‘2F§ REPORTED AT 1B00HRS ON 11TH SEPY
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Table 3.-~(concluded)

1 2 3 4 > & 7 8 9 1o
LOCATION
CUKPS ,ENGR OFFICEs CORPUS CHRITI 1EXAS

Latxrégs B20R6 6N COLONE 1 ETAE /B 28 0w STAFF GAGE
OATE  9TH
DATE 10TH

£ 0 3,0 2.1 3.1 3.2 3.5 3.4 5.5 3.8 3.7 37

DATE 11TH

ATE LITH 02 4.2 8.3 8.9 5,0 5.0 5.3 6.0 6.2 6.4
OATE 12TH

36 Jeb B 3.5 B.h 3.2 Fe2 3,2 3,2

3.6
H1GH ERVE
E§I REPOETEO AT 1100HRS ON 11TH SgPT

TURNING BASINe CORPUS CHRITI TEXAS
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nxsnegr 2§s§§§529 é 1 1000MRS On 117TH SepT

TIME {IN HOURS csy)

- —-—— - - o

i1 12 13 14

MAINT «BY CORPS,ENGR

3.7 3.8 H,0 4,0
6.9 6.4 5,8 5.2

3.1 3,1 3,1 3.

MAINT +BY CORPS,ENGR
2.5 2.8 2.6 2.6
Be7 3.8 3,9 3.9

5.5 G.4 $.,2 5.0

15

16

17

is

2.8

4.2

3.3

248

4,3

19

20

21

249

3.9

3.3

22

2.9

2.9

4,0

23

3,0

3,7

5'1

24

3,0

4.0



4

Table 4.--Predicted astronomical tide at Galveston Pier 21 aund at

TIME {(IN HOURS CST)

1 2 3 4 s & 7 8 .9 19 "11 12 13 Tis  1s
LUCATION

GALVESTON (PIER_21) TEXA
LATITUDE 29 18 3€N LON

QAIE 9TH

. ,
GTITUDE 9% 47 31y RE~QRDER MAINT.BY NOAA=NOS

#0s1 0s2 OGa4 05 0D Geld 0an 00 040 0e0 000 040 De2 03 044
DATE 10TH :

*002 001 003 0.“ Uob 00“ ﬂoa 000 000 "'001 '001 "0.1 0.0 002 0.3
DATE 1tTH ;

w0e2 D0 0.2 Ol [ ] Deth Ne2 0ol »0el «042 =043 =g,2 0.0 0«0 0.2
CATE 12TH

“De2 w0ol Dol 03 0% Oelt 0e3 00 ~0sl ~03 «0o¥ «0.3 =0.2 «0¢1 0.0

GALVESTON (PLEASURE PILER) TEXAS N
LATITUDE 29 le 5gN LONGTITUDE o4 &7 53y RE~ORDER MAINT.BY NOAA~NOS
CATE 97TH

0e2 0¢85 DBo7 0.7 0,6 0ul 041 0,0 «0,2 «0.2 0,0 0,1 0,3 0.4 0.4
DATE 10TH .

° 01 Ot 0.6 G«7 Db 0o [P ] a0 wDo2 =0e3 =0,2 0.0 .2 0oy 0,5

OATE 117TH

00 023 05 0e6 06 Dot 042 Dol =03 =~0e% =023 =0.,2 0.1 0.3 0,5
DATE 12TH

0N 0e2 005‘ 0+6 Oab Dol Naep Qe =043 ~0s5 «Dub =0.3 0,1 0+1 043

Pleasure Pier (NGVD Datum)

16

0.

0.3
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0.5

0.5
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0.3
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Table 53.-~Location and elevation of high water marks

STN IDENT, LATITUDE  LONGITUDE  fFLV, HeWa i, REMARKS (WHERE MEASURED)
DEG MM SS DEG MM SS (FT) {FT)
ANAHUAC
29 S0 02 94 44 37 14,0 **0RIFT LINE
29 S50 10 9% 44 49 12.3 #*DRIFT LINFE
ANGLETUN
MILL 29 08 36 95 24 39 18,2 #*DERRIS ORIFT LINE AT ANGLETOM
BACLIFF
59 30 34 94 58 21 16,8 x*DRIFT Oy BANK
9 30 35 94 58 22 1644 *+xDRIFT ON BANK
RRAZORIA
29 01 58 95 36 U1 12 14.5 OVER FLEOR IN TwQ HOUSES
R,R+BRIDGE 2% 03 12 35 33 24 15.1 *¥AT w SSCURI PAC.RR BRIDGF
CAPLEN
WASHTERIA 29 28 12 94 36 21 66 8.8 **xYELLOW PAINT MARK
PHILLIPS 29 29 21 94 33 2¢ 06 o8 *x8UN OIL COMPANY
, CEDAR LAKE EAST
CABIN . 28 52 190 95 26 47 03 11.0 INSIDE ON WALL OF CARIN
CEDAR LANE
HINKLE 28 58 06 99 33 42 13.7 **AT HINKLE FERRY
ELMER 28 56 11 ag 32 538 as 12,5 MSIDE ON WALL OF STCRE
RIDGE 28 56 12 95 22 54 13,1 **ON CHUR;HI L RRINGE
PORTMAN 28 56 48 92 33 U2 13.5 *xAT SPORISMAY SPAN
CNEEL 29 00 36 95 35 18 14,1 *%AT MCNEEL BRIDGE
, COVE
29 50 03 94 48 08 11.5 C x*DRIFT LINE
DANBURY
29 10 05 95 16 U1 10 15.0 & HOUSES 2 -4FT OVER FLOOR
29 10 30 95 17 0o 10 15.0 ON GARAGE WALL
DICKTINSON
PAWL ICK 29 27 06 95 03 29 ig 16.0 **FELCE CORMER POST
GARAGE 29 27 19 95 03 15 0 12.7 ALL INSIUE GARAGF
ORIFY 24 27 22 sg g2 51 00 14,6 *xwop OF BRIOGE
CTYWATERD 28 27 27 90 g2 35 12 1246 INSIDE PUMP HOUSE
CITY WATER 29 27 21 95 03 39 11 12.7 INSIDE PUMP HOUSE
ELAKE
PORCH 29 25 065 94 41 4¢ 06 0846 *¥PORCH
FLETCHER 29 25 54 9% u2 3¢ 04 19.56 INSIOE REFRIGERATOR
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Table 5.-~{(continued)

MEASUREN)

REMARKS (HH{RE

STN IDENT,

BARGL CANAL DOCK

LATFORM

E OPERATOR SHACK.B,CANAL
NE AT

X

il hee X7

JORTH EuD OF COUNTY ROADSZ36

OO
O vt N

sl
OO

€2 D
VNN

G AN
bt

QNN
[eX'ealtelio]

0 WXy
N o

KAMEY

*%DRIFT LINE ON WEST SHORE

13.0

96 39 4g

28 42 33

KAMEY -

LAKE AUSTIN

NSIne UTILITY SHED

Id.1

95 47 43 12

28 43 30

STOCK

LAKE COMO

INSIDE BUILBING

11,0

94 58 16 08

29 11 o4

WAMAICA

LAKE JACKSCH

KF JACKSNON
HKS
288 CROSSING

WELL OF RECORDER GAC
A
SECTTO
SECTIO
B
PR BRI
r

AT HIGHWAY
E TWO HOUSES

A LD MDY v o KD O P
LR R N SR Y A I
Ot S OO
et eod o god of ol vd ot 9d ek et

~AOCO
O rfrded

e (VO
ed et vl el

NO NG OND
O FROINN TN

WDV OFFINT
NOINAN NN

IHONO NN O WD 0D
OB T O

\D 4 © 0D DI D\D D
CHNRO SN o

O et O N0 2P UMD
QD OOOCOoOOoOO0

L A A A AL AL A A
SOOI NN I T Y

x S
<t oo aON
=220 OO
t LIV Ore

COM T Ll LI XD

LA PORTE

IoN INSINFE HNUSE
r

NTRANC
5 NF LADDER-~INTAKE STRC

3

MRAGE
WER
TATION

ANY SIGN POLE
ot

gL &

Ry

10T

10 S

P
)
E
N

TN ZTOW

RV R - gV R L))
* & @ ..
N> M
felefed  eted

W rtrt O
e CO DO

OO
O UNI SO N

O OON G
ODOOCODOO

DEUNUXO YUY
Lraleatealvals sts Al

PPN OO 2
KO KIONHG KD

€0 O ONMNN
Laadot L B = 8- 2

[alialiaiat et
QOO O

Pt O D Z L L
VD Lo}

cITY

LEAGUE

«#HORIFT LINE IN COUNTY PARK

104

95 93 44

29 33 83

PARK

MATAGORDA

£ HOUSE
MARK OnM LEVEE

RIVER LOCKS

3
E

IO e P

LR
=IO
Lalntaiyl

OUINO
IO e

QIO
IO N

G- O
felielie] 3

NN

[aliagval o)

Ot O
e

O eded i)
Tt

DL OO
fa I IstieH

MORGAHN POINT

P &
LI

7B Y]

< <L
LI ke )
[ «
bt b g D
LT Lo
Lo oo X
Gl a3
> Dl
X Q& Q-
Lt S s SE + 4
LS N THRG I
bad O e 2 L €2
ZWr N
Ll ¢ LIE Ok
PO O )= L
[Ad) S e S G 5 of

QO X 2
LA S o %]

EEZL L

Ot O F &

® % % ¥

L 3

QNN F TN
CUINONNO

[CAUAR LBV ]
EHODOIHOWN

b bt
OOV O

Ladalzdasiab lisl
HHON O et

€063 S AU NGO
FFrdrars

Lt ian i al ol st il Al
LA LAV S AT EAT TN

KO LD RO

55



Table 5.--(continued)
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Table 5.——{continued)

STN IDENT, LATITUDE LONGITUDE ELV, Helo M, REMARKS (WHFRE MOASURED)
NEG MM SS DEG MM SS {FT} {FT} :
‘ POINT CoOitFORT
ALCOA 28 39 57 96 34 ly 15.2 *#DRIFT LINE NEAR TURNING BASIM
PLANT 28 44 07 9¢ 33 35 14,1 «¥DRIFT LINE FAST OF SWAN LAKE
PORT ACKE
HOUSE 29 53 44 94 02 25 04 4,2 1 siQE H0USE
ROUSE 29 54 17 94 02 26 g= 5.9 INST CUSE
PORT ARTQaR Se
GAURDHOQUSE 29 51 g2 93 58 2% 06 7.2 INSIDE GUARD HOUSE
PORT EOLIVAR
29 23 04 g4 y4e 07 03 09,32 WALL INSIRE HQUSE
PORT LAVALYA EAST
HOUSE 28 34 15 92 33 4sg 19 12.5 SHOWER WALL INSIDE BRICK HOURE
CONC HOUSE 28 34 55 g6 24 08 11 17.6 ON WALL INSIDE HOUSE
COLL INS 28 36 01 96 36 58 15 17,2 WALL INSIOE COFFICF
RUEMER 28 36 g3 96 36 56 15 22.0 WALL THSTAE £AUSE
CRYERS 28 36 95 96 36 58 13 21.3 N WALL INSINE HOUSE
HOUSE 28 36 36 96 37 13 15 2047 INSIDF BOUSE of BANK OF FAY *
DRIFT 28 3€ 51 Se 37 19 18.7 **CRIFT UNDER HOUSE ON BANK
SHRIMP CO 28 37 15 92 27 29 10 1443 INSIDE OF SafFe
SHRIMP CO 28 37 15 g6 37 29 i0 17.1 0N WALL meIPE HOUSE
PORT LAVACA W,
HANGER 28 33 59 96 37 Sa 12 15.7 O wALL INSIDE COHC pLX HAMGFR
TURKNERS 23 34 15 92 37 58 11 16.2 Ore WALL INSIDE HOUSE
28 35 31 96 28 4g oz 13,9 **ORIFT LINE
PORT CCOMMNOR
YOUNG 28 25 56 96 27 03 04 15,2 FAINT MARK oN JALL
LEWIS 28 2% 56 96 27 05 04 15.4 INSILFE HOUS
28 26 54 96 24 33 05 14.7 WALL I 31n€ BAPT. CHIRCH
28 26 56 96 24 138 65 15.4 WALL INSIDE CATH CHURCH
SAEINE PASS
BUILDING 29 44 63 95 53 4z g2 7en INSIDE RUILDING
SAN Luis PASS
CAMP SITE 29 05 53 95 06 32 U5 19.8 IM ICE Pox 1w LS
SARGENT
BULLARD 28 50 11 95 29 34 12 13.7 WALL INSIDE STORE
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Table 5.~-(continued)

STN IDENT. LATITUDE  LONGITUGE ELVe HeW M, REMARKS {(WHERE MEASUREN)
DEG MM SS DEG MM SS (FT) (FT}
SEADRIFT
LAFITTE 28 24 30 42 49 97 10.3 INSTUE KOTEL LOBBY
BLANCHARD 28 24 31 96 42 41 07 10.% *#BACK oF STORFE (DRIFT)
YBARRA 28 24 42 41 57 07 1342 WALL IWNGINE GaAnAG
SEA ISLE
SEA ISLE 29 09 05 95 o0l 35 oa 12.1 **0UTBUILDING
SETTLGAST
POH INSPBL 29 45 g7 95 17 19 03 12.6 #¥HALF 4AY OONMSTAIRS oy PILING
DISPOSALPL 29 45 24 95 19 12 1 10.3 *»xCONCRETE wiIng UALL-8FFLO RAYOU
SMITh POINTY
VANTUUN 29 32 13 95 45 38 08 9.8 INSIDE RESTROOM GROCERY STORF
STAMOLIND RESERYUR
OUTHOUSE 29 40 16 95 29 17 07 10.5 IN OUTHOUSE
SHOP 29 40 24 95 24 37 07 9.5 INSIDE SHOP
SWEENEY
29 02 44 95 39 12 15 15.0 *¥APPROXIMATE
TERRY
SUN OIL %0 00 25 93 58 57 07 7.0 IN BUILDIKG
TEXAS CITY
1ST AVE N 29 23 06 94 57 U3 06 19.0 INSIDE HOUSE 146
CORPS ENG 29 23 10 94 52 27 aa S5 CGE TIDE GAsE
CLARIMONT 29 23 26 94 56 22 10 10.5 IHSIDE HQUSE
8TH AVE .29 23 30 94 53 3¢ 08 10.6 IHNEIDE HOUSE
TEXAS € 29 23 40 94 55 4¢ 0; 10.3 INSIDE TEXAS Ce BOWLING
HEET HAVEN 29 24 10 94 56 la g 10.5 I#SIDE HOUSE
ELEM SCHL 29 24 25 94 55 2g 06 10.2 INSIDE SCHONL
29 24 59 94 53 27 0é 10.2 stxqc BARN
DRIFTY 29 25 02 94 53 32 ]S 1.7 **¥DRIFT Ok FENCE
BENCH MARK 29 27 22 9% 58 21 1144 **#URIFT RR TRAC
HOUSE 39 28 10 9% 58 25 on 13.¢ INSIDE HOUSE (60OOD)
THE JETTIES
29 22 17 94 y4 5S¢ L] 9.6 HW® AROYE BATHROOM FLOOR
TIVCGLY SE
28 16 31 96 47 52 10 10,2 STORE ROOM WALL
VIRGINIA POINT
FISH ge 39 19 43 9y 56 47 00 11.2 INSIDE BaATHROON
FREDD 9 19 57 94 R”7 54 06 11.3 INSIDE CAFE
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Table 5.——{concluded)

CREMARKS (WHECRE MEASURED)

STN IDENT,
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APPENDIX - METEOROLOGICAL DATA

This Appendix gives the basic meteorological data used to develop the analysis
presented in this report. The tables list the observations of sea—-level pressure
and wind data at land stations and the hourly reports from ships. They also
include positions of the hurricane center from reconnaissance aircraft and land-
based radar data. o '

Table A.1 lists the hourly observations of sea-level pressure, wind direction,
wind speed, and gustiness obtained at regular reporting stations. These hourly
observations are from U,S. Weather Bureau Surface Weather Observations forms
(WBAN 10) covering the period September 9 through September 12, 1961. The sea—
level pressure is given in units of millibars (mb). The wind direction is given
as the direction from which the wind was blowing to the nearest ten degrees,
measured clockwise from north. The reported wind directions were, in most
instances, in compass points, i.e., N, NNE, NE, ENE, etc., and converted to
degrees from north. The observed wind speed is a 5-min average determined from
recorded observations. The gustiness is characterized by sudden, intermittent
increases in speed where at least 9 kn were indicated between peaks and valleys
with a time interval of less than 20 s. The wind speed is determined to the
nearest knot,

Similar information is available from observations taken by personnel in private
industries or from privately maintained recording instruments (Table A.2).
Generally, such stations did not have continuous records during the entire 4~day
period of September 9 through 12. Also the data must be considered less reliable
since the instruments are not routinely calibrated for accuracy as are those at
the National Weather Service, Naval and Air Force installations, or other standard
reporting stations. As an example, the anemometer at Sea Drift, Texas, is located
at the Union Carbide Company Complex. It is sheltered by tall buildings and the
reported wind speeds appear too low. At the same reporting station, the recording
pin went off the barograph as the pressure at Sea Drift approached minimum. The
lowest pressure was extrapolated down to read 936.7 mb (27.68 in) which may be 1-
2 mb too low relative to the minimum pressure values analyzed for all stations.
The surface pressure recorded at the Alcoa plant in Point Comfort, Texas, may be
too high,

Four locations in the Port Lavaca area, near the path of the hurricane center,
had barographs. These records provide the lowest observed barometric pressure as
the hurricane center crossed the coast., The lowest pressure was 935.3 mb and was
recorded in three of the four reporting stations. Lowest pressure recorded at
the fourth station, the Texas Gas processing plant, was 939.7 mb. These pressures
were recorded roughly 2 h after the hurricane made landfall, attesting to the
intensity of the storm. The data are listed in table A.3.

The complete reconnaissance aircraft reports were comnsidered too voluminous to
reproduce entirely in this report. Table A.4 lists those reports that provided
the locations of storm center, observed sea—level pressure, estimated surface
winds, and/or the diameter of the eye. The majority of the reports came from
Navy reconnaissance aircraft. A few additional reports were obtained from the
aircraft of the U.S. Weather Bureau Research Flight Facility. These latter
reports are indicated by "RFF" in the remarks column. For a few reports, the
range and maximum winds from the storm center were obtainable. This information
is also presented in the remarks column. The reported position of the storm
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center has the same accuracy as the aircraft position determined by radar and

the land navigational systems. With some exceptions, the accuracies of these
positions is generally within 5 nmi. There was a period (from 1400 CST to 1800
CST on September 10) when one Navy flight apparently had significant navigational
errors. Their positions departed approximately 32 mmi to the northeast from other
eye locations. This large discrepancy was the result of inaccurate land navigation
during the period (Holliday 1966). The Loran fixing (with the existing model at
that time) was not considered suitable for navigation purposes in the western Gulf
of Mexico due to the fast intersection angle of the radio beams. The central
pressure data is given in millibars and is determined by dropsonde or extrapolation
from flight-level data.

The National Weather Service maintains a series of radar observing stations along
the U.S. coastline from Brownsville, Texas to Eastport, Maine., These radars are
used to track hurricanes for use in the hurricane warning system. Three stations
in this network were in a position to track Hurricane Carla as it approached the
Texas coastline. These stations are at Brownsville and Galveston, Texas and at
Lake Charles, Louisiana. The radar eye positions reported by these NWS stations,
when the center was within range of the land base radar, are listed in table A,5
by half-hourly intervals.

To obtain weather reports from oceanic areas, the NWS solicits the cooperation
of werchant ships of U.S. and foreign registry and of non-military U.S. Government
ships. There are about 200 ships that participate in this program. Observations
are visual plus barometric and occasionally cyanometric pressure. Most ships
report the weather by radio at synoptic time when underway, but all ships, not
just those in cooperative ship programs, are asked to send special radio reports
when tropical storms or hurricanes are encountered and, especially, upon specific
request by the NWS. Data from ships that reported through the regular reporting
system and supplemented by those ships submitting weather observations after the
arrival at their major destination are listed in table A.6, We have restricted
our listing to the location of the reporting ship, its name or identification
radio call sign (if available), sea level pressure, and wind data. The data are
grouped by the time of observation from 1800 CST, September 8, through 1200 (ST,
September 12, 1961. This set of data was useful in the analyses of the pressure
field and the wind field of the hurricane, especially when its center was located
off the coast. The aneroid barometers on ships in the cooperative observing
program are calibrated by the NWS when a ship is visting a port in the U.S. where
a port meteorological officer is assigned. The calibrations, however, may not be
as frequent as desirable.
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Table A.l1--Surface observations from regularly reporting stations, hourly observations
of sea level pressure and wind

AUSTIN, TEXAS
LATITUDE 3n 18N LONGITUDE 97 42'
ELCVATION S97FT
1 2 3 4 5. 6 7 8 9
DATE 9rH SEPTFMBIR
PRESSURE(NMT) 1013,5 1012,5 101245 1013,2 1013,5
N2, s in12,2 1012,9 1013,8 1
Wi DIRIDESY n40 020 340 36y 020 020 02 020 0%o
WIND SPD (KT} & 7 5 7 7 g 10 14 ig
GUST {(KT) :
DAYTE 10TH SEVTEMBER
PRESSURE(HMB) 1010, 1609,1 16085 1008,8  10808,1
1009,5 10n8,8 1002 ,1 18p8,1 1
WIND SLRIDFCY 530 ad0  g4a  a3g 030 629 0ozg 02 a2q
WINO SPD AKT) 12 10 1.0 14 12 12 15 14 18
GUST (KT
DATE LLTH SEPTENBER
PRESSURELFRY 1n02.4 1001,7 100U,.7 1000,3 299,73
10024 luvl 0 1000,7 999,7
WIND OIR(DES) o3n 030 o02¢ 030 033 030 03¢ o030 03¢
WInD sph (KT} 20 16 18 18 2 0 21 21 24
GJST (KT 25 25 26 26 29 #1
DATE 12TH SEPTOHBER
PRESSURE(NMTY  agl,7 277,90 373.9 YTT.3 984, 1
979, % 975, 6 974, 6 S8, 4
WIND DIRCDEG)Y n30 030 o4y w40 020 349 34p 270 250
WIND sPD (KT) 32 35 34 28 31 22 18 16 14
GUST (KT) 48 51 4y 26 42 28 25 25

TIME (IN HOURS csT)

R L L L L L 2R Yy A

10 11 12 X3 14 15 16
10613,2 1011,5 1009.8 1
913,5 ip12,2 1010,8 1009,5
06 06Q 240 040 040 040 0560
“1z2 12 15 1% 12 13 138
1007.8 1005,.8 1003,7 1
008,2 1006.3 1005,1 1903,1
020 020 n20  04¢  02r 040 0hg
18 20, 17 21 18 248 21
- 28 26 32 26
399,0 997, 0 94,9
999,3 993,3 995,6 993,9
930 030 020 020 020 020 029
2g 2% 21 26 26 29 22
3 35 33 34 34 37 32
389,2 %92,2 994,
987,1 990,9 993%,2 994 ,9
259 éﬁg 220 2209 22n 22n 229
15 1 14 11 12 1% 11

21

17

009,5
1

040
1%

00n2,7
i

40
Olq
»5

992,9
129
028

z4

996,3

18 1

1009.8

009,58

068 o4ng 040
1 8 <]

10035,1

no,1

991,2

991,9

"2
%5

998,3

997,6
229 2
12

9

0
1

3
03%
43

0
2

2p 21

10n9,.8

n4
1

10034

n2
2
2

994.5
630 0
36

52

959,35
200 o8
10 0

1010,2

0
0

03,7

0
3
7

23
47

1000,3

0
8

p2

Ini0,?

23

2

1010.2

10

4

io

a4n a2g 030
10 8 1

1003,7
n4n
i9
25

289,92

1001,4

200
06

n3dn
19
27

200
05

1n03,7

i0
n

1002,0

10
2

03
3o
17
25

o2

on
09
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Table A.l~~(continued)

BEEVILLE TEYAS (NAS)

LATITUDE 28 g?'m LONGITUDBE 97 42ty
ELEVATION — 240FT
TINE (IN HOURS CST)
1 2 3 4 5 6 7 8 9 10 11 12 13  1# 15 16 17 18 19 20 21 o2 2% 24
DATE 9TH SEPTEMBER .
PRESSURE(¥E) 1011,3 1910,3 1909.9 1010.5, 10103 1016,7 1008,8 10068 1066.6 1007,1 1006,8 10068

1010,5 inin,l 1010,4 1010,3 1610,5 109,86 1007.7 1006,6 1006,6 1006.9 1006,8 1006

WInD DIR(DEG) qu 020 020 0206 020 D020 020 020 060 040 060 660 040 60 040 060 04D 090 060 060 060 a“g n&g 020
WIND SpD (KT) o 5 07 08 97 08 08 10 ie6 i 15 17 18 20 16 15 18 19 12 11 10 1 i2 10
GUST {XT)
DATE 10TH SEPTEMBER )
PRESSURE(K3) 100%,6 1004,5 1003.4 1003,1 1002,4 1002,1 999,7 997,72 996,2 994 .6 994, 0 593,56
1.004,3 1003,4 1003,3 1002,7. 1002,5 1001,0 9398 ,9 99g U 995,33 994 .1 998,77 992
WIND DIR(DEG) 029 020 o435 20 020 029 020 020 020 02 ozg 020 020 020. 020 9020 09g p2 sag 020 0P0 026 020 023
WIND sPD (K1) 12 1 12 19 12 i 19 20 22 is 2 21 P4 23 jag:] 22 2 2 2 39 3% ap 26 2
GUST (KT} 19 1 21 23 26 28 39 32 26 36 33 36 %8 40 37 34 46 41 [ 4 42 38 36
DATE 11TH SEPTEMBER
PRESSURE(MB) 990,86 3a88,7 986,85 84,7 987.5 gan,1 981,4 979, 2 977,1 977,92 a19,8 982, 5
990,90 EYIR 934.,8 a8y ,1 987,85 982,6 aa0,0 3978.1 277.% 978.6 981,272 SR3
WIND DIR(DEB) ¢20 020 029 360 260 620 020 UR20 620 02 020 020 360 360 340 340 340 320 320 290 290 2% 70 270
WIND §pPD (KT} 30 32 33 30 30 30 35 35 32 31 p8 30 32 33 34 35 37 35 35 24 39 Ap 29 30
GUST {(KT) 48 50 47 5 50 49 56 58 51 51 53 43 50 50 49 53 55 50 48 46 L 45 L 31] 43
DATE 12TH SEPTEMBER .
PRESSURF(MB)Y 985,11 9588,1 390.7 94,1 996.8 999,10 993,8 999.7 1000,.0 1000,7 02,4 1002,8
9BE . 4 289,.4 992,5 995.5 997.9 999,6 999,8 399,8 1060,3 1001.4 1062,6 1003
WIND DIRCDEG) 250 250 25Q 26% 250 25 280 250 259 25 259 250 25% 25p 250 2%0 21 162 16p 160 180 200 ?gg 250
WING SPD (KT) 30 30 25 2 25 2 25 22 21 2% 20 22 1 14 13 09 0 0 09 09 13 14 12
GUsT (KT) 43 42 42 41 37 35 32 30 2 26 31'
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Table A.l=--{continued)

BROWNSVILLE TEXAS (4RAS)
T

TIME (Ii¥ HOURS CST)

-y > e 2t T s o g T

12 3 4 s 6 7 s 9 10 11 12 13 1& 15 16 .17 18 19 20 21 22 23 24

DATE STH SEPTEMBER .
PRESSURE(MB) 1009,.8 1008,1 13075 1008,1 1007.8 1008,5 1007,1 1005,4 1005,4 1004,1 ° 100%,.4 1093,7
1008,5  lon7,8  1007,8  1008,1  1008,5  1007.8  1006,8  1005,4  1004,%  1005.1  1004.1 1002
WINDG DIR(DEG) 320 320 320 320 329 328 320 320 320 32 32g Z40  34p %65 360 369 030 03p 34g  36p 358 360 A6p 320
AIND SPD (KTY ¢9 1o ¢ 1o 11 1 14 12 15 1 1 16 15 18 1% 1% 15 1% 15 25 1 18 12 15
GUST (KT} .22 2u 18 . 25 23 22 25 30 49 . 22 23 23
DATE 10TH SEPTEMBER
PRESSURE(M3) 1001,7 1900,3 999,.0 399,0 994,3 958,3 596.3 994, 2 . 992,6 991,5 999,9 50,9
v 1000, 3 CEE N 998,64 98,6 998,6 997,3 95,3 993,2 992,2 991,2 990, 9 990
WIND DIR(DEG) 220 340 3ugp 320 320 320 34g 320 329 320 320 320 320 320 300 300 300 300 300 3900 300 390 %00 300
WIND spg (KT) 1% 18 16 52 24 17 5 i% 14 20 22 15 14 25 28 25 2% -2 25 25 25 25 25 38
GUST {KT) 23 23 22 26 30 30 26 39 3. 35 15 32 36 39 38 36 40 40 43 44 46 43 4
DATE 11TH SEPTEMBER ,
PRESSURE(MB) 989,18 389,8 390,2 991,2 992,.2 993,6 993,9 994 4 994 , 9 995,56 298.,0 399,7
389,8 990,2 999,5 991,9 992 ,2 993,9 994 ,2 994 ,6 994 ,9 996.3 938, 6 1000
WIND DIR(DEG) 29¢ 290 299 270 270 29¢ 290 270 255 274 278 270 250 2350 278 270 270 esg 2850 250 230 »u0 230 200
WJIND SPD (KTY 30 28 25 28 2% 27 25 29 2g 23 20 18 20 22 2 18 13 1 15 13 19 18 12 1p
6UST (KT) 52 43 40 40 38 &> 45 43 49 3 40 32 . 37 31 35
DATE 12TH SEPTEMBER
PRESSURE(MB) 1000,3 1100,0 160043 1001,7 1002.4 1003.1 1002,4 1000,7 . 1001.% . 1002,0 . 1003.7 1004.,7
1000,0 1000,0 10010 1001,0 1003,1 1002,7 1001, 4 1001,06  1p0l,7 1063,1 100%,1 1004
WIND DIR(UEG) 230 230 230 230 200 160 323 110 13p 16 160 160 160 160 1% 14¢ 1ug 129 149 14p 149 1%g 149 160
wxmneggg f;;; 10 16 10 gy oS 03 0 03 13 13 14 16 10 08 99 18 1 1 12 1p T1¢ ip 19 1o
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CORPUS CHRISTI TEXAS {(WBA

&4

9TH SEPTEHBER

DATE
PRESSURE(MB) 1911.1 1010,1 1
) . 1310,5 1009,8
WInD DIg(OEG) §20 020 350 360
WIND sPh (KT) 07 08 08 10
GUST (KT)
DATE LOTH SEPTEMBER
PRESSURE (MB) 100%.7 1003,3 1
1604,9 1002,0
WIND DIR(DEG) n20 €20 920 340
WIND sP0 (KT) 17 18 18 29
SUST (KT) 24 24 3¢
DATE 11TH SEPTEMBER
PRESSURF{N¥B) 984,0 81,7
983 3581,3
IND DIR(OEG) 240 340 349 320
ﬁzﬁo SPO (KT) 45 45 '59 48
GUST (KT} &1 53 &0 70F
DATE 12TH SEPTEMBER
YRESSURE(MBY  991,5 992,8
992 .2 994 , 2
WIND DIR(LEG) 240 240 240 249
WIND SPD (KT) 38 '35 33 35
GUST (KT} S2E  46F 39  u4f

Table A.l-—-(continued)

TIME (IN HOURS CST)

- - -

5 6 7 8 g 10 11 12 13 14
009.3 1010,4 1010,4 1010,2 108,85
1010,1 - 1010.4% 1010,8 1009,8 1007,
XG0 360 3§n 360 360 360 360 020 Y20 020
10 10 2 11 15 1% 18 18 15 15
302,80 1001,6 1001,0 1000,3 998,4
1001.6 1001,3 1000,8 999,3  99¢,
335 330 3305 330 340 34 3up  Byg 340 349
2 18 214 20 22 2 23 23 5% 24
23 27 2 30 3p & 32
28048 979.3 79,5 980,1 979.5
980,3 979,3 980,0 979,6 979,
34 320 32 3 329 32 32 320 320 290
%g 50 55 %g 55 58 sg 25 2% X0
60E &2 7sE€ 758 7s5E TUE. 7SE  HGE  48E  45F
395,5 997,6 999,93  1001.6  1001.6
996 ,6 998,9 100%,0 1001,6 1001,
240 249 239 230 220 220 200 200 238 200
25 25 26 25 29 15 18 20 15 10
.38E 3% 38E  35¢ ApE  2+E 24FE 28E 20E

15 16 17 18 1% 20 21 22 23 24

1006.0
1008
020 02
3 %

1007.1

7 1007,1
020 020 0
15 17

1006,7 1006,7
1006,7

20 020
18 17

1006,7
1006.4% 1006.4

029 nen

n2p 9
16 17 15 18

n2
1

994 .5
9 994 .2
34y 349 380
25 3 32
33 42 B2

993,2 991,5
992,5 990.5
360 369 36p 36
38 &) 49
55 56 5

990,5 9p8,5
990,58

P
Sg 55

&
43 :
55 Sp

379,.0
& 980,06
2390 29%
35 2
5568 40E

981,90 983,7 986, 1 3989,1

982,3 985.0  988.1 990

299 27g 270 270 =24%gp o7p 24
g 3 20 40 40 3%

30 25 0 3
45E 35E A4SF  4BF  95F S5FE 540

3

1001.,3 1002,0 1003,7

1001,3 1663,0 1004,0
180 18¢ 189 180 160 18
10 1 17 0 11 1

1004, 3
1004

¢ 180
3 1o

1001,0

3 1001,.0

180 18
14 1

0 g
1 4
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Table A.l--(continued)

CORPUS CHRISTI TEXAS (nAS)
LATITUQE 27 46N LONGITUDE 97 30'W
CLEVATIOW BuFT
JTIME (IN HOURS €sT) S
1 2 3 4 3 & 7 8 9 10 11 12 i3 14 15 16 17 18 19 2 21 22 23 24
DATE 9TH SEPTEMBER
PRESSUREAMB)Y 1010,0 1909,0 10508 18038,0 100R,9 1009,3 1008,0 1006, 4 lon6.1 1805,5 10n5,5 1004.8
1009,5 1008,6 1009,u 1009,2 1009,3 1008,9 1007.0 1006,2 1005,5 1005.2 100%.1 1003
WInD DIR(DCEG) 020 020 020 360 360 36¢ 369 360 020 020 020 o020 O04g o020 o4%n 020 620 020 380 620 028 620 n2g 020
WIND sSeD (K1) 08 io 11 12 14 13 ig 15 14 19 15 14 12 i5 14 13 13 10 15 i5 15 16 18 20
Gy (KT} 13 22 21 22 2 22 21 21 23 20 20 17 23 23 25 28 30
DATE 10TH SEPTEMBER
PRESSUREINMB) 100.,5 1001.8 1000.5 1060,3 999.7 G, U G966 993,3 991,4 89,0 ap7,.7 385 3
1002,5 11ng,8 1000,5 999 8 999 .1 597.5 995 ,2 992,3 990 ,2 987.9 986, 4 983
NG D (CEG) 360 020 129 SA0 360 360 380 360 369 36 30 360 360 36Q 360 360 BAY 360 360 360 320 320 Arp  32g
WwIND SpD (KT} 22 24 22 26 6 26 24 22 25 26 28 28 30 28 30 34 x4 40 39 g ug 45 38 42
BUST (KT} 29 B4 35 24 33 34 38 33 . 3a 34 40 4z 43 41 42 48 u8d 53 56 56 5 &0 45 54
DATE 11TH SEPTEMBER
PRESSURE(MY)  981,7 378,0 97340 75,4 975,.2 976.5 976,8 976 ,8 979.0 982,5% ©86,4 59,9
378.4 977.,3 973,5 975,0 976,% 976,3 97642 977.4% 380,6 984 ,8 948, 1 991,
WIND DIRIBEG)Y 220 3&0 300 520 300 320 320 320 320 290 290 320 320 290 2706 160 290 290 270 270 270 270 275 270
WIND S (KT) 44 5 47 He 42 48 50 43 45 4 42 40 35 38 35 32 %3 34 30 30 0 30 27 26
SBUST (KT) 60 67 66 eb 64 66 by B3 58 B 60 49 83 52 46 44 45 45 4a  4u 49 45 38 39
DATE 12TH SEPTEMBER
PRESSURE(¥B)Y  $91.,9 923,5 9935, 4 997 .4 999,7 1001,1 1001,1 1000,4 1900.2 1001,0 02,8 1nn3.6
992 .1 994 .6 996 4 998,5 1000,5 1on1,2 1000,8 1000,2 10060,5 1002,1 1o03.58 1003
WInD DIR(CEG) 270 280 230 230 200 200 206 200 200 200 290 200 209 290 16Q 180 160 1860 160 149 16% 160 140 160
WIND SPD (KY) 26 26 17 18 1 19 16 16 14 1 15 14 i4 15 15 15 12 1z 13 11 1 19 12 12
GUsT (KT) 39 39 295 26 24 29 22 22 .
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DALLAS

BDATE

PRESSURE (KB) 101%,2

DATE

PRESSURF (M) 1p13,2

DATE

PRESSURF (Vi) 1006,.8

DATE

PRESSURF(FB) 1003.4

A (DEG) 113 118 e
KTy 0 096
(KT}

TEXAS (LBAS)

9TH SEPTENMBER
114, 6 Igites
1u14,6 1014

y 970 079 079
6 nd 08 0

1014,9

e N4l

18TH SEPTEMBER
1012,5 101l.9
1012,9 1912,2 1011

080 095 110 119D 670
i1 08 10 1) 10

11TH SEPTEMBER
1008,5
1008

10085
1038.5

U660
10

1008,5

099 030
ip 10

06D

°8 it

127TH SEPTEMBER
1007,0

1002,0

99845

g6y
11

Table A.l1-=(continued)

LONGITUDE 96 51U

TIME (IN HOURS CST)
12

13 14

1015,2 1015,.6 1015.6 lo14,2 1
1915.6 10135,6 1014,9 1013,5

g 09p 130 130 110 09 110
& o7 10 0B 12 12 15

Z
o

07 nan
g 11

1012,9 1012,5% 1069.8 1
.9 1012,9 1012,9 1011,5 1009,1

6%y 076 070 07 0 90 110 o9%9n
g8 10 ¥¢] 12 15 iz 14

1012.5

20
13

1069.1 1008,5 i
1009,1 1007.8

1290 0 n7g
15 5 17

1008,8 1809,.5
1009,1 160%,.5

¢ 060 079 09 1
0 13 13 12

.5
06 29 vy
i 15 1

959,8
988,53
g 14g
2 30
2. 40

195

ni2,58
1
090
12

nos,1
1
070
16

607,1
1

0% 070 070
13 14 15

S86,.1

‘14

28
40

16

1012,2

12,2

099
15

100712

007,5

119
14

1006.4

006,.8

984 4

14¢
22
32

i7

110
12

18

101L,9

0
014

1007,5

19

119
15

099 11 093¢
16 lg 14

982.7

1

40
20
42

1006,1

090
14

982,4

38

0790
14

27

20

1p11,9 X

1012,5

11g
11

1607,5 1

16085

09g
13

1006,1 1

1006,1

070
14

e84 .1

986,48

2 e
25

21

012,99
1

1
013, 9

23 24

613.2
1013

ST RR

008,5
1

18

n06, 4
1

n7g
16

1
008,48
1ig

i6

1
nus. 8

ava
15

a88,8

0p9.5
1009

090

a9n
g 14

n0s,4
1004

a7 o7

16 1%
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DALLAS TEXAS (nAS)

LATITURE 32 44
ELE 10n 469F
1 2 3 5
DATE 9TH SEPTEMBER
PRESSURE(MB) 1014,1 1013,5 1013.5
1013,7 1913,4
WIND DIR(DEG) 000 040 040 0603 000
WIND sSPD (AT) 00D ok pe 00 o
GUST (AT) ) ;
DATE 10TH SEPTEMBER
PRESSURE (MB) 1011,9 1912,0 ipil.2
1011 ,9 1g11,4
WInD NDIR(DEG) o970 070 07¢ 070 024
WIND SPD (KT) Op g8 07 05 0%
BUST (KT}
Y
DATE 11TH SEPTEMBER
PRESSURE(MB) 100%,.0 1007,7 1007.7
1607,8 1007.7
WINDG DIR(TEG) 97& 085 070 370
WIND sPD (KT) 1 12 14 12
6UST (KT)
DATE 12TH SEPTEMBER
PRESSURFEL{NMB) 1002,2 299,9 99748
1070,8 298,5
WInD DIR(UEGY a70 270 080 ©4%0 070
WING SPY (KT) 17 20 26 20 18
GUST (KT) 23 26 27 26 34

050 050 05
in 11 0

070 o
26
34

Table A.l=--{continued)

‘N LOWGITUDE 96 58'W
gFY

TIME (IN HOURS CST}

-y .- -

9 10 11 12 13

1014,5 10145 1012,9

1014 .4 1014 .6 1013.8

p2n 060 09
63 o8

J pap
06 08

1012,.1 1012,1 1009.5%
1012,1 1012,1 in10,5
o4 040 360 G40 368 D4
og o4 03 b o4 1

[
6 0

1008,0 1007,9 1006,9
1008,0 1008,1 1007.,4%

038 030 035 030 050 950

10 13 14 13 14 12
993,9 991,7 989, 3%

993,48 992,8 990,6

g0 039 o7Q g
8 1 19 18 16
24 31 3c . 24

040 091 040 040 060 G99 078 0O
10 6% 10 02 13 1 09

360 040 070 04 g4n 030 0%
10 10 17 12 12 1s 1

650 055 050 059 o
12 i1 12 0

g 050 058 05 n%g 050
16 1 13 12

20 2g 2
1924 122 -

»3 24

1612,2

1012

070

n79
12 12

1008,1

1008

0 03p
[ 17

n3
1

1n03.,7

1003

16

991, 2
99p

200 200

20 2¢



1z

FORT WORTH TEXAS (uBAS)

LATI
ELEV
1 2 3
DATE 3TH SEPTEMBER
PRESSURE(MRB) 1014%,7 1014,
1014,3
WInD DIR(SEEG) 090 030 07Q
WIND sSPD (XT)} 13 08 06
GUST (KT)
DATE 10TH SEPTEMBER
PRESSURE(ME) 1012,¢ int2
10612,3
WIND DIR(SEG) 090 030 090
WIxD spd (KT) 16 13 11
EUST (KT}
DATE 11TH SEPTEMBER
PRESSURE(MH) 1008,5 1008,
1008,1
WIND DIp(LES) o7 a70 070
WIND Spg (KT) % 15 12
G1IST (KT}
DATE 12TH SFPTEMBER
PRESSUREI(FR) 1002.7 1000,
) 1001.5
Wwind DIR(UEG) 060 060 06N
WIxD sSPD (KT) 28 27 28
GUST (KT} 47 39 37

N

i

Gl

0
1014,0

369
0S8

1

1n12,0

a4
07

1 1
ip08,1

ubQ
15

4

DE 32 B0y
576F T

101400

101%,4 1

g4g 059 0Sp
02 08 p8

01,6
10114

040
1y

1012,3
1

07 OH-
09 “16

q06.1
1008,5

g 059
g i1

1

S0

05
1 18

995.8

1015,5"

i00e,6

Table A.l=-~(continued)

LONGITUDE 97 3*'u

TIME (IN HOURS CST)

- - .- . >

10

1015.5 1
1015,8

093
17

015.8
650 099
i0 13

1012,8 1
012,7 1012,6

o040 0T

07¢
11 13 12

1008,.9

068,46 1708,8

993,7
994 4 992 4

11

615,2
1

070
12
20

012,0
1

87p
15

1008,6

1

991.7

12 13 14 15 16 17 19

1013,7
n14,3
110

13
19

1012,.0 10611.3 1011,6
1012,8 1011,6 1011,3 1

6700 070 1310 690 079 09
15 20 1 1

0%g ¢
13 18 19

1]
g

1009.5
019,6 1008,8

0790 76 09¢
21 ia 19

1006.8 1907,2
1007,2 1

0;9

1007,8
1006,8

0ge
20

¢ 090

a7¢
20 2

0

4

1007,5% 1006,1 1006,2 1005,5
088,6 1006,8 1006,2 1005,9 1

060 bg o4 040 040  0b6Q
2% 18 19 22 20 22
2 28

3B6.5 984.8
9BR .2 983,86
110
38
50

981a34
381,0
2

29

40

989.6
991,0
1

19 220
49 22
48 30

20

1n012,3

012,0

099
13

i008,6

00a,2
870
29

1006,2

00%,5
060

29
25

986.8

220
22
31

21

n

99
18

a2

1013,0
n7n
1%

1008 A

23

n70
12

24

1013,0

1013

0%9
19

1008,.8

1008

REBRE IR

n

60
20
%0

1065, 5
né6n
24
30

988, 4

jd

v

2

31

290, 6
22¢

5

2

040
32

1004, 8

1004
069
26
23

991.4

2

:

§
4

992
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Table A.1-—(continued)

FORT WORTH TEXAS {(CARSHE
LONGITUDE 97 27'W

TIME (IN HOURS CST)

- - . - - "

1 2 3 4 5 & 7 8 9 10 1% i2 13 14 15 16 17 18 12 29 21 pe 23 24

DATE 9TH SEPTEMBER » .
PRESSURE (KB) o 1014,% . . 1015,2 . . 1012.90 . . 1012,4 .
. . 1014,5 . . 1014,7 - . 1011,0 . . 1912
WAND DIRIUDEG) 140 ngY 000 a0n 679 078 028 090 149 0949 [t} 110 090 are 0329 670 09Q 099 n9go 090 0939 n30 dqo 090
WIND §PO (KT) o8 00 00 oo 0% 02 § 03 o5 A8 pT BP9 06 11 ip 11 oB8 88 i1 p8 9 is 08 06
sUST (KT)
DATE 10TH SEPTEMBER
PRESSURE (¥B) . 1012,0 . . 1012.4 . . 1007.6 . . 10084 .
. . 1011,7 . . 1011,0 . . 1006,7 . . 1008
WIND DIR(CEG) 090 990 090 090 04%n o080 0%y 040 od%g 070 070 040 07Q A70 090 970 0690 110 6%0 090 9% % S0 099
WIND SPD (KT) 06 06 A% a4 04 [ik:] 04 ne a8 hkl i¢ 12 12 14 in 13 11 18 10 13 13 Qé a7 10
GUST {KT) :
DATE 11TH SERTEMAER
PRESSURE (¥B) . 1003,0 . . 1008,8 . . 1006, 4 . . 1005,8 .
. . 1008,3 N ' . 1008,1 . . 1005,4 R . 1004
WIND OIR(DEG) 060 080 0650 050 o040 04C 050 040 050 069 060 070 060 050 060 050 0SQ 04p 03g 0S) 05p 6o nSy 050
WING $PO (KT} 08 09 ¢4 98 09 ¢3 98 16 12 12 11 13 12 13 16 15 13 1 15 13 1% 14 15 C1&
SUST (KT) : ;
DATE 12TH SEPTEMRER
PRESSURE (KR} . 399,6 . . 993.2 . . 985, 4 . . 989.3 .
. . 996,6 . . 990,4 . . 983,7 . . 993
WIND DIR(LEG) n50 06 969 080 3530 05Q 0%g ©O70 079 060 O7F 06 080 0r0 06 059 34 28 26 240 2% 25 25 26
WINE SRR'%kE) °3% °%% 83 %8 93 33 033 CI5 023 P82 °78 0o9R 0o3f °lf °%% 033 °f% 278 2%F Gi% 2% 7% 7% 238
GUST {XKT) 31 22 25 3p 3 32 33 38 38 39
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Table A.l=~(continued)

GALVESTON TEXAS (WpnD)

DATE 9TH

PRESSURFE (K3} 19011,9

o o)

WINE DI
WIND PR

<

8

oy

DIR(DEG:
3 (K1)
U (KT}

DATE 10TH

PRESSURE(FE)Y 1003,1

WInD DIR(CESG)
WIND sPD (KT)
GUST {(KT)
DATE 11TH
PRESSURE(¥B)
WIND DIR(DEG)
WIND SPN (KT}
GUST {KT)
DATE 127TH

PRESSURS(MB)

LATITUDRE 29 18'N_ LONGITUDE 94 48"y
CLEVATION 1oFT
1 2 ] 4 5 & 7 8 g  an
SEPTFMBER
1010.5 1g0%,.8 1010,2 1010.9
19l11,2 1010,5 1009 ,5 1010,4 1010
g40 040 nug GH0  DBO DHO 040 040 04O CHO
12 14 15 14 15 17 17 18 20 2
19 12 13 12 14 15 15 16 17 1
SEPTEMBER
10014 1000.3 1000,3 299 ,7
1902,3 1500,3 1000,3 99,7 9972
awg D40 ON9 u%0 040 o440 040 040D 040 04U
3 29 24 30 35 30 31 32 34 35
28 25 26 26 %5 26 27 28 3¢ 30
SEPTEMBER
. 392,% 4924 6 993, 6 99%,2
. 992,6 993, 2 393 ,2 993
090 u9u  DIn 040 1;8 110 11g 110
52 62 59 5% g 60 68 62
82 9f 87 92 87 80 99 g4
SEPTEMBER
394, & 994, 3 a6 . 999,7
995, 5 9553 996, 6 999, 0 1000
13 160 160 200 200 188 20 209 20¢ 207
28 5% 53 298 235 188 cQ3 C%h %% °%;
51 €5 60 o5 45 LY 4

(IN HO

- - -

1t

1019,

.5
0440
21

18

998,

3
04n
34
340

9934

2

1001,

7

12

5 1
1010,2
Ghg

2%
21

7
9938, 7

o4

0
35
31

2
93,2
119

5

4 1
1001, %

URS _CST

13 18

14 15

007.8
1007,1
Oy o4g 9

g
29 20
7

40
20
1 17 17

$97,.3

on

&

LY}
42
36

o]

o4
4
2

I
T Y

4
4
3

93249
992.6

3 135

g 135
49 42
an

61

001.7
1001,7

2049
25 - 25

1006,

394,

991

1001,

16 17 18 19 20 21 22 23 24
4 1006 .4 100%,8 10051 1no4,7
1006,4% . 1005,8 10n5,1 10054 1004

040 G40 040 Q4D D40 pBO  DEQ  a%Q D40

19 »p2 17 24 23 24 29 27 28
16 19 15 21 29 21 28 23 24
9 993,9 993 .6 93,2 994 ,2
994 ,2 993 .9 392,6 993 .4 994
g0 04D 8#% n4%o g% 99 a%0 n9g  09g
ho u3 4 48 4ga u9 5u Bg 52
26 27 39 45 43 43 47 43X L5
% 9491, 9 991.2 993 ,% g9l , 6
991,3 991,9 92,2 596, 6 994
135 135 999 999 18p 180 1489 16p 18g
52 52 35 32 35 28 45
51 50 48 51
7 10n2,0 1003,1 1004,1 1004, 4
1001,7 1602, 4 1003 .4 1004,4 1004
209 2p0 209 200 209 208 200 ago 20g
20 28 2% 24 20 25 24 5 2
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Table A.l==(continued)

SALVESTON TEXAS (WRAS)
g LONGITUDE 94 51y

TIHE (IN HOYRS CBT}

- - - - -

1 2 5 s S5 & T 8 9 10 11 12 13 1% 15 16 17 18 19 20 p1 22 23 24

DATE 9TH SEPTEMBER
PRESSURE(FE) 1011,? 1010,2 1009,5 1010,2 1019,2 1010,5 10609,1 1007,1 1007,5 1006,1 10686 ,4 1005.8
1010,5 1009,8 1009,5 1009,8 1010,.5 1009,8 1007,8 1007.1 1006,8 1006,4% 10064 1005
WinD QIR(DEG) onun o4 o%o 04 030 039 052 03¢ ° oln 368 o400 nS5g  G4g 028 020 040 ség 055 03¢ 6%0 0%0 n%g 0% 0635p
WIND SpD (KT) 13 12 15 1€ 1% 19 1 1?2 19 1 19 18 18 19 13 22 1 16 17 26 26 2% 2p 3n
GUST (KT) : , 25 ‘ 35 20 32 49 32 49
DAYE 19TH SEPTEMBER
PRESSURF(K53) 100%.1 1002.4 10010 1000,.7 1006G.0 999,9 997.0 994, 4 993,9 3$92,9 99k, 2 993.6
‘1003,1 lp01,4 1001,0 1000,3 1000,0 9958,3 998 .3 994 ,2 . 9936 993,93 994, o 993
WInD DIR(CEGY 050 050 0%n 059 030 0%¢ 059 050 04%0 040 oug o4g 070 040 040 070 070 s?g a7¢ ©7¢ 079 o039 nvg 090
WIND spD (KT gg 26 5% 27 25 22 27 28 39 3% 29 35 30 36 39 t4g Ak 3 35 37 33 45 i 44
GUST. (KT)y 3 35 35 38 42 42 48, 35 4q 59 54 88  5p 45 4% 4% 438 50 45 58 41 5 5p 85
DATE 11TH SEPTEMBER )
PRESSURF(ME) 992,9 531, 9 891,5 991,9 991 ,9 592,6 591,5 990,9 990,%5 991,2 993,56 994, 6
: 992, 4 921,5 991,5 991,9 991,9 . 8993,2 991,5 991,2 990,5 992.,2 994 .4 994
WIND DIR(JILG) 092 0320 119 110 n9g 090 09 0%¢ 110 090 9o9p 116 110 895 690 11o 113 110 1io 180 180. 200 200 200
WIND 8P (KT) 4° 55 Ui 45 43 43 22 25 3p 35 45 4¢ 38 23 42 5p 51 4z »g 35 32 35 38 35
GUST (KT) 60 62 85 60 5% 60 52 48 50 58 58 48 45 61 &5 58 63 5 51 50 $8 51 57
DATE 12TH SEPTEMBER )
PRESSURECMBY 994, 2 995,3 994 .6 997.3 999,7 1601,4 igoL,7 1601,7 1002,0 1003,1 ino4,1 1004, 4
995, 6 995,3 996,6 999,90 1000,7 10014 1001,7 1001,7 1002, 4 1003,4% 1004, 4 1004
WIND DIR(DEG) 200 200 250 200 2060 180 2¢9p 280 200 200 2p¢ 200 200 200 20 200 2n 29 200 260 200 P00 2p0 20
WIND SPD (KT) “&p 35 4y 35 45 45 82 34 2y 32 26 25 2% 2 2 29 o 2% 24 20 25 24 35 2g
GUST (KT) 55 45 58 61 55 70 55 45 42 40 35 31 33



St

HOUSTON TEXAS

DATE

PRESSURF(MB) 1911,5

DATE 10TH

PRESSURFE (M)

DATE 11TH

DATE 127TH
PRESSURFE (KB)

Table A.l--{continued)

(WBASG
LATITUDE 29 3%9'4  LONGITUDE 95 17 W
ELEVATION 62FT
TINE (IN HOURS CST)
1 3 4 5 & 7 8 9 10 11 12 1B 14 15 16 17 18 19 20 21 ne 23 24
3TH SEPTEMBER ’ )
1010,8 101045 1010,8 ©  1011,2 10t11.2 °  1009,8 1008,5 1008,1 1087.,5 1008,1 1067.5
1011,2 1910,5 1010,5 1011,2 1011,2 1010,5 1006,58 1008.5 1007,8 1008,1 1008, 1007
20 029 uhp  oH0  GHO 040 020 040 049 0%% 0% 050 020 04g 04D p4Q 040  n4n  Q4g n“% n40 ndg 030
68 10 10 in 11 14 12 11 16 17 15 13 18 17 16 13 17 14 15 1 1% 15 13
SEPTEMBER
100641 1004,7 1003,.1 1003 ,4 1003,1 1902,0 1000,7 598,3 997 .6 397,3 997,6 297,64
1005,1 1605,7 10034 1g02,7 1003,1 10014 999,5 997,6 998, 3 997.3 997 .4 9397
030 539 03¢ 035 o4y 038 03¢ 03n o%, 039 040 oHp D40 04D oYg  oup oY s#g oug n4n  pug 079 082
18 13 17 17 23 1 15 15 17 18 18 2n 1E 24 22 24 2 2t Fe3: 30 27 28 35
32 28 35 31 28 40 40 45 Ch] 42 4o 43
SEPTEMBER
996, 3 394,46 393.6 994 ,2 99%,9 992,9 992,2 990,85 989,58 988, 8 Q90,9 991,5
993%,6 993,64 a9y, 2 994 ,2 992,9 991,35 995,2 989,5 989,5% 991,88 992
070 nan o a8y 080 080 11g 0n9g 09g 090 o090 1ie 11 11la 1ila 110 110 11lg  1ig 1ig 11g ilp 13g 14y
27 20 25 3g 32 28 25 30 28 32 30 x5 35 39 35 Lo 38 3% 36 45 3% 33 28
40 [ 35 45 44 40 38 89 54 48 B3 47 84 €0 61 £0 52 52 56 56 49 4% 49
SEPTEMBER
932,2" 992,2 993, 2 995,3 997.6 999,7 999,7 1000,3 1600.7  1001,7 1003, .4 1003,7
992,2 . 99%,2 996,3 998,6 999,7 1000, 1600,3 1001,0 1002,4 1003,7 1003
140 160 1&0 180 160 160 180 180 180 180 180 180 180 180 180 1RQ 18 180 2pg 180 186g 180 18¢
35 23 25 22 20 16 23 22 1; 18 17 19 ig 13 18 18 1 16 i5 14 13 i1 12
43 %] 38 3 22 30 33 30 2 26 25 26 25 29 18



Table A.l-~(continued)

LONGITUCE 95 10'u

£ 29 37N

Up
Tion

AFB)
ATIT
LEVA

HOUSTON TEXAS (ELLINGTON

L
E

S9FT

&
N
b
[SY
oNF
o
L nd
o
o
o
o
-l
<
—
™~
-t
)
Ll
o]
-
]
—~
L
Nt
(&3
i
it
xim
pei il
o1
It
t
Z
Le ]
-3
]
it
A
[ R R
[

1
<o
~§
o
€@
P
A4
Bl
&
K
o
~

DATE

STH SEPTEMBER

ings,1

.

1909.5

1010.8

1011.2

.

PRESSURE(HMB)

1006

1008,1

Te

1010,.8

3

1010,.5

Londor] g
i et

10TH SEPTEMBER

PRESSURE (3}

DATE

996, 6

397.3

1002.,7

.

1004,1

*

996 ,6
§

996
&
2
g

e D

el
Laistard

oo
<O

1000,8

fawl e 02}
Yo
~

el ot}
#*°

L=d it}
et

QN

b= Seiat
M ed N

1000,

oo
igRatet

.

CND

3 ey

[l g ¢}

Dt

11TH SEPTEMBER

PRESSURE (M)

DATE

a92 .2

9%1.4

-

993.9

394 .6

960,5

993,9

.

993, 9

[afonlsel

o

fod k]
D

D~
MK

O Ny

O
Lalati g

Nt
el
o -

ous
LINNY

<HO G
N
<

12TH SEPTEMBER

PRESSURE (M)

DATE

1003.1

-

i0ut.0

998, 0

933,9

*

1004

-

10014

1000,0

995 .3

e
Ered

felesy]
leX= 21

LoD e
e e

s
Wiettd
-y

o

ety

[xedls i o}
[t ot

DD
U e O
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Table A.l1-~(continued)

PORT ARTHUR TEXAS (WBAS)

LATITUDE 29 &7+l LONGITUDE 94 1y
CLEVATION 16FT
TIME (IN HOURS CST)
1 2 3 4 B & 7 8 9 10 11 12 13 14 15 16 17 - 18 19 20 21 02 23 24
DATE 9TH SEPTEMRER ,
PRESSURE (MDY 1011.3 1019,3 101240 1010,8 1019.8 1010,6 . 1009,3 1008, 4 C1gnd.2 1007.3 in08,1 1007.3
1010.7 1010,2. 1010,2 1010,5 1011,1 1015,0 1008,8 1008,2 10077 1007.8 10u7.,9 1006
Winh DIR(DESG) aqg gHO  9%0 40 020 040 04g  O4g 020 G40 040 ofg 040 2y 040 040 040 04g  altg 040 nbQ a0 adp  o4p
WIND spD (KT) 0 10 14 L4 10 11 iz 15 14 16 15 15 14 13 12 12 17 15 14 14 16 19 P2 14
GuUST (KT} 22 22 23 28 30 20
DATE 10TH SEPTEMBER
PRESSURE(M2) 1505,.8 1004, 3 1n03,9 1003,3 1004,0 1003,3 10024 1000.0 999,8 1000,.6 inoi, 2 1000,9
10,9 1003,7 1003,5 - 1003,3 1p0%,2 1002,9 1000,9 1000,90 10003 10p0, & 1061,2 1000
WIND DIR(OEG) 049 0RO 04N 040 8RN 049 oqg o4g 040 070 079 €53 o070 0%0  aB9 0Sp  08Q 078 n’g 0875 a7 ofp olo 879
WIND SPO (KT) 1 29 18 15 18 13 2 25 23 21 28 29 22 29 23 30 28 -5 27 30 30 28 29  2p
susT (KT)y 27 27 25 25 2% 35 32 29 30 39 38 31 37 4% 44 29 38 39 b6 40 39 37 35
DATE 11TH SEPTE4BER _
PRESSURE (M3)  3998,9 ‘393, 9 998,31 399 ,7 1000,2 1000,3 939,13 9979,2 390, 8 998, 6 999, 7 999,8
‘ 999 4 998 .6 989 % 999,9 1000,6 1000,3 999, 6 999, 3 298,48 9498, 8 999, 9 999
WIND DIR(CEG) 070 070 o070 079 110 094 110 110 1in 114 110 1ie 110 13¢ 1ig ©09¢ 119 119 11p 110 119 iip 119 119
WIND sPT (KTY 39 28 26 27 25 24 &6 30 30 3 22 20 290 28 27 25 48 23 25 31 %) 34 3% 34
susT (KT} 28 36 33 33 33 25 2 4o 45 4 38 36 41 X2 33 32 3 35 38 4x 43 47 4y 43z
DATE 12TH -SEPTEMBER
PRESSURF (MB)  999,1 999, 3 998, 9 1000.8 1001.6 1002,7 1002,3 1002,1 10n2,3 1003,90 10042 100%,8
999, 3 999,2 999, 8 1001.0 1002,3 10024 1602,.3 1002,3 1002,8 1003,4% 1004, 6 1008
WIND DIR(DEG) 130 130 139 13p 130 130 139 168 160 16U 160 1860 160 160 160 160 1AQ {68 160 160 1ég 160 18y 18g
WIND SPD (KT) 29 28 25 26 29 27 22 235 24 18 25 23 28 28 26 18 19 1 20 21 1 16 12 16
GUST (KT} 38 37 35 38 46 35 3 32 33 27 35 39 36 A4 34 25 24 38 31



8L

SAN ANTONIO TEXAS (WBAS)

LATIT
ELEVA
1 2 3
DATE 9TH SEPTEMBER
PRESSURE(MB) 1012.9 1011.9
‘ 1012,5 1
WInD DIR(CEG) 340 340 3ug
WIND SPD (KT) né 05 0%
GUST (KT)
DATE 10TH SEPTEMBER
PRESSURE (MB) 1008.5 1007,8
1008,1 1
WInD DIR(DEG) 080 o040 040
WIND SPS (KT} 158 12 1o
GUST (KT}
DATE 11TH SEPTEMBER
PRESSURE(MB) -10800.7 999 3
1000,7
WIND DIR(DEG) 020 020 020
WIND SPD (KT} "18 1% 16
6UST (KT) 25 23 33
DATE 12TH SEPTEMBER
PRESSURF(MB)  982,4 932, 4
982,4
WIND DIR(DEG) 240 346 320
WIND spD (KT) 20 22 22
GUST (KT) 37 36 30

101149 1
011.9 1011,9

34 360
0 o8

34
06 ¢

g
5

1006.8 1
07,1 . 1006,8

360 02

nen U
10 13 14

998+6
998,86
p2y

3
.

g20
19
30

9848
983,7 985, 4
z20 320 300

34 21 16

323U

Table A.l--{continued)

TIME (IN HOURS CsT)

- >’ - - "

7 a g 10 11 12 13 14
612,5 1012,9 1012,9 1010.8 1
‘ 1012,9 1012,9 1011,9 1010,2
360 020 OC4p o4 ou0 070 aqg a70

06 0% 12 12 o1& 12 1 11
007,1 1006, 4 1006,1 1004,1 1

1006,8 1006 ,4 1605,4%  1003,1
02g o029 029 360 040 o040 040 020
1 12 15 2 18 16 18 18
30 25 25 24
998,3 997.6 99646 993,9
997.,6 997 ,3 995 .6 992,2
020 020 360 360 360 360 360 360

21 20 18 2% z2 22 21 20

%2 28 25 3z X0 30 30 35
968.5 991,9 994.2  995,9

939, 2 992,9 995, 3 996,6
270 270 25g 25 25g 250 250 258
18 18 18 15 17 16 13 i

15

008,48
1

a79
13

8002,0
1

992.6

998.0

270
09

i6 17 i8 19 20 21 22

1008.5 1008.5
008,5 1008,1 1008.5

070 070 050 o0 950
14 1% 16 19

1009.1
1009.1

2o

040
10 ip

5¢
12

100614 1601.4 1n02,0
001, 4 1001, 4 1001,7 10017
okp 0 049 o%o oug 02g o4c

20 1% ;é 18

50
18 1
25 27 28 21 2g

990,5 988,85 Q7,5
988,2 986,.5
36p 3
3n

u4

991,5 ‘989 .8
360 360 360
25 25 20

360
25
3 35 37 38

999,0 1000,0 inol.e
998,3 999,0 1000,7 10020
250 230 23g 180 229 209 220

1g 10 ] 06 06 0 ol

23

nug
13

n2q
8
6

22g
03

24

1009.1

1009

Okg
15

1001.4

1001

02
1
- 32

1002.7

1603
220
o4
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SAN ANTONIO TEXAS

(KELLY AFR)

LATITUDE 29

ELEVATION
1 2 3 4
DATE 9TH SEPTEMBER
PRESSURE (KB) . 1012,0
WInO DIN(DEG) 340 320 320 310
WIND sPD (X7T) o3 o4 03 ne
GUST (KT)
DATE 10TH SEFTEMBEP
PRESSURE {1B) . 1807,6
WIND DIRCEEG) 020 020 010 360
WIND SPD (KT) 11 i¢ 09 i
GUST (KT}
DATE 11TH SEPTEMBER
PRESSURL(RD) . 398,86
WIND DIRIDEG) 360 360 360 360
WIND 8PN (KT) 16 15 15 29
GUST (KTy 28 30 23 30
DATE 12TH SEPTEMBER
PRESSURE (MB) e 983,95
L .
WIND DIR(DLG) 310 300 290 280
WIND spD (KY) 23 22 18 18
GUST (KT) 31 29 26 26

Table A.l-—(continued)

%3ow LONGITURE 98 34°'W
83FT
TIME (IN HOURS CST)
5 % 7 8 9 10 11 12 13 14 15
. " 10123 * . 1008.6
1012,0 . . 1011,3 .
310 31y 31p 020 010 360 360 0p1g 630 0Se o3g
04 63 g2 87 67 09 11 . 1n 0% an 1
. . 1006,2 . . 1001,8
1006,6 R . 1p04,5 »
360 369 3ep 364 010 860 360 010 020 010 02g
11 12 12 14 15 15 17 15 17 17 17
, 26 28
. ’ 996.1 N . 992.0
987 .4 . . 994,7 .
360 350 360 350 350 352 350 350 350 350 350
23 23 22 29 29 2 20 24 20 20 22
2 38 29 32  3p 36 32 34 30E 30 34
. ] 992.0 - ) * 997:.‘4-
987,3 . . 995, 4 .
279 270 260 240 250 2% 230 23¢ 239 230 24
17 18 20 18 16 1 13 13 13 12 1%
2% - 26 30 24 28 9 20 21

16

17 18 19

L]

1007,9

o4g oM 039
13 15 10

Ll

1000,1
030 363 360
20 1 12
2
L
998,6
338 3P 3%
3 57 3¢
9984

25g 18 170
09 OgA 03

20 21

98€,9

porE
LD

1000.9

oo 159
00 ]

PR

o+ 0¥
LM =]

170
02

23 24

1008

03

n3g
08 07

N
O 1O
~ipm
b5
OIraNy
~ UKD

1002

1%
08

733



Table A.l-~{continued)

DE 29 32N LONGITUDE 98 17w
771FT

B}

U D

SAN ANTOMIO TEXAS (RANDO

4

N

”

o

o

o

Ll

o

<o

LAY

o

-t

@

-t

~

-

O

;

E't)

L
]
-1

L i

e
ot
¥
%2R

[+ R3]

s G §
Qr
Xt
1

N

b
o
e J
il

-l W

bl Bl
1
¥

o

i

[+

@«

P

2

0

ar

"

o

ot

2TH SEPTEMBER

PRESSURE (M1)

DATE

ing8.e

1008.¢

-

1012.7

1012.0

°

1008

»

1008,2

1011,86

°

1011,6

.

o
Edaial

CHN
M) e

oS
ety

30
73 et et

[t b}
Lzaaial

o6
Elatal

fmay Lol

[eelal fond

10TH SEPTEMBER

PRESSURE (M3)

DATE

1000
2
2
3

1n0l.5

.

1001.7

1006.3

1007.8

1601.5
2
31

.

1005,3
4
?

.®

1007,1
1
0

-

11TH SEPTEMBER

PRESSURE (D)

DATE

981

ans.6

9%91.2

996.6

»

999,6

.

988,3

995,1

*

998 ,1

.

SN

LGN
TN

oynn
]
2]

o Lo b of
O

g
Ao

[=Se-2 ]
DOIY
©

Leath
ket

fotw g
e
w2

O et
A3 edr

O
[Fal s ]

NN
LY =i
bl

CHr
eI

fondSs Sool
P e O

QI
R Ay
5]

12TH SEPTEMBER

PRESSURF {(MB)

DATE

998.1

»

F90.4

979.9

999,.5

994 ,6

+

984,9

.

COSR

ooN

fonTuiond

NI
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Table A.l1--(continued)

VICTORIA TEXAS )
LATITUDE 29 S1tk_ LONGITUDE 96 5%°'W
FLEVATION  117FT
TIME (IN HOURS CST)
1 2 3 4 5 G 7 8 9 10 11 12 13 14
DATE STH SEPTEMBER
PRESSURF (F3) . . . 101p0.8 1011.2  1011,2 1009.5 1
. . 1010,5 1011.2 1011,2 1010,8 1008,5
WIND DIR(DEC) 020 360 020 020 azg o4g g%o 6055 020
WIND SPN (KT} 14 10 13 16 1 19 20 o 2c 29
GUST (KT} 26
DATE 10TH SEPTEMBER
PRESSURFAMB) 1006.1 1004 4 1003.4 1003 ,4 1062,7 1001,7 999,7
1005,4 ipp3,7 1003, 4 10082,7 1002, 4 1001,0 S98,3
WinD sz§<age> n2 020 929 620 020 G20 020 020 029 027 020 029 360 3¢
WIND sPD (K1) 1 20 20 18 29 2z 22 24 25 25 28 39 28 24
GUST (rT}) 28 3 31 22 33 36 35 3g
DATE 11TH SEPTEMBER
PRESSURF(EB)  98%.8 987,8 385, 4 984 ,1 983,1 982,1 977.7
969, 2 286,5 984,8 S84, 1 982,7 3580,0 974 ,3
WwIND DIR(EEG) 020 020 020 0620 922 020 02p U920 020 o02¢ 920 620 020 020
WIND Spn (KT) 42 38  4g 44 4z a1l 42 4g o 42 Hg 40 49 30 4
GUST (KT) 54 53 57 57 53 53 50 50 54 48 48 43 B2
DATE 12TH SEPTEMBER
PRESSURFE (MB) . . . . . . .
* ] » » » » *
WIND DIR(DEG)
WIND SPD (KT)
GUST (KT)

0607.8
1

ne
1

a
8
997.0

260
23

357¢.2

029
49
59

16 17 18
1607.5 1
007,8 10067,8
o4n  G4g 02
13 18 19
995,6
996,3 994 6
360 o020 020
39 32 32
4y 40 40
959, 7
264, 4 950,6
020  0P0 02D
4g 80 65
&2 70 87

19

007.5
1

02
1

g
1
994 ,2

020
ag

4G, E

n2
8%
130E

29

1
007.5%

020
12

994, 2
029
33
4

48,6

21

607,.8
1

0290
15
o942

a2y
34
B4

257.4

re

1
0e7.5%

neg
15

-4

an7.1
1

0820
20

24

006

029
19
28



Z8

WACO TEXAS (WBAS)

DATE 2TH

PRESSURE(MR) 1013,.9

WInD DIR(BES)
WIND SPP (KT)

GUST (KT}
DATE 10TH

PRESSURE (KB) 1611,9

DATE L1TH

PRESSURE(MB) 1006&,.4

EG)
KT)
KT)

DATE 12TH
PRESSURE(MD)

SEPTEMBER
1613,5 1013.2
1013,2 1013

60 360 380
n9 69 1¢

1013,9

36 a45
4

02
Q ¢ 2

0
6

SEPTFMBER
101045
1010

9 043
2 13

1911,2
1011,9 1010,9

0ae 940 020 02¢
15 13 12

02
12 1

SEPTEMBER
1006,1 1905, 8
10Q5,8 1003

40 o4y 049 040
14 18 20 24U

1106,1

0440

18 %1t

SEPTEMBER

G946 991,9 389,2

Table A.l--(continued)

LONGITURE 97 13'W

TIME (IN HOURS ¢

- "~

10 12 13

1013,9
B 1014,2

360 045
Q8 10

1014,9 101%,.2 iv12,9

1014,6 1013,5 1
o045 o483 029 050 95¢
10 08 12 12 16

101g.8
.8 1010.5

030 049
14 16

1010,5 1010.2
1010,5

03
15

1008,1
1508,.8 1

n3gqg 0

o4n g4
15 20 18

40
18

1005,4
B 1005,.4

0 u4g o040
25 25

1005,4 1005,4
1005,4

o4 02
20 2

1o0%,1

1065,4% 1
g 040 ¢
o 20

20 40
22 2%

987,31
986,5
ueo 0
25
40

985.4 983,1

984 .4 980, 4
60 09 0
25 23
30 2

80,0

[\T:34]

8T}

15

1011.5%
012,2 1

0S5y 059
15 14

1006,1
907,11 1
g4 0

16

17

18

1610,.,8

010,5

089
12

0Z0
12

1010,8
082 0S50
15 16

1005.8

005,8

38 38 033 °%

1002, 4
on3,.4 1

985,8

. 983,7

23n 2
25
35

1005,8

03
2

1602,0

6o2,4

987,8

1001,4
a4y ob oltg o4 03 040
28 2% 28 92 23 22

989,2

990,5

9
0

0
2

19 20 2

100,48
101n.8
07¢

1005,8
1006 4

280 0

nSg
18 11

1000,3
1900,7

040
39

392.2

993,73
290 239 »
is 16

1

50
18

in1t,9 1

1011,9

SIS L I

10068 1

1007,

nSo
20

in00,3

a98, 4

030 gdg n4
30 4n Sg

395,6

23 2%

n11,9
1011
0%

no7.1
1007

n8p

nBg
17 29



€3

BATON

DATE

PRESSURE (%B} 1012,2

WIND
WIND

¢}

DATE

PRESSURE(ME)

DATE

PRESSURE(ME) 10n8,8

DATE

PRESSURE(MB) 1809,5

DI
SpP
us

ROUGE LOUIBIANA (NE
£

s
d

[

9TH SEPTEMBER

1012,2

{UEG) 078 870 07n
KT) 1 10 10
KT}

- 355
—~—

10TH SEPTEMBER
1009,.8

1008,8

1140 3990 999

18 iz 17

21 20

11TH SEPTEMBER

1008,5
12TH SEPTUMBER

1008,5

9 130 130
& 18 20

011,38

1003,8

1003,8

1803,8

1011,5 1611,9
1011.9 1

079 07
12 1

1011,8

470

7
10 1

] 0
3 2

100%,.1

109,11

430
15

10U%,5

1009,1 1
090 0%0  11¢0
15 14 i4

1508.1 1609,5
1008.8 1

139 11
130

lans.1
110 1

19 0
11 18 8
28

1908.8 1009,1
10091 1
139 15%
20 2

luns,8

130 139
17 i8

Table A.1-—(continued)

TIME (IN HOURS

g, o "

10 11 12 13

1012.,9 1012,5
011,9 1012,9 1011,9

070 0%L 07 n9g
¥ 7%

040
i2 14 i7

199
11

1011,2 1010,
009,5 1010,8

090 1 09U
20 14

010,2
10 090 099 099
18 16 15 25
30 35 35

1010.5 1010,2
009,85 1010.2
13¢p

15 |
30

1009.8

1010,.2 1010,2
009,8 1009,8
130 1 130 1

19 %%

1009,8
149 1
12
20

30 A0 49
23 16 15
38 2%

1011,

ing9,

igu9,

1009,

cs7)

-

14

g
1811,2

110 09
12 1

5

1008,8
119
18
33

5
1008.8

1 1008,1

1008,5
"160

18
30

15

1

1

1011,2

0
9

1008.5

19
18
37

1008,5

60
22
32

16 17

1010,.8

090
19

1008.5

1008,8

110 11%
20 1
30 35

1008,.5
1008.5

1008,1 10
160 169 1
20 15
30 22

18

1011,2
10190,5

09 09 690 099 n9g

18 1§ 15 15 17

1003,8
1ig 1
18

1008,.5

12 2p

10l10,.8
1010.8

1008,.8
1009,.8

18

1g
16
23 23

26

1008,8

1009.5
3p 13n
18 18
37 28

30 1

1609,1
08,5 1009.5

21

1

119 1%

1
2

2
18
2

in11,5

1010,2

s

1a11,9

110
ip

1n1¢0,2

23

24

1011,5%

1010

(e

1609,5

1009

RN

3

1009,

4
a
3

1009,8

20

1010,2
130

20
32

1009,.5

4

34
15
25

1010,5

1010
130
15
25

1nb9,5

1009

& 14 160 140 160 160 16
%2 1% 12 14 12 - 11 1%
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BURRWOOD LA, (UBO)
LAT
FLE
1 2 3
DATE ITH SEPTEMBER
PRESSURF (M) 1n10,2 1908
1009,5
WIND DIR(OEG) 110 119 110
NIND sphl (KT) 22 25 23
SUST {KT) 26 31 32
DATE 10TH SEPTEMBER
PRESSURE(MB) 1008,.5 1407
‘ 1008,1
WIND DIR(DEG) 140 140 140
WIND spBUYKY) 'z 29 o1
TGUST (KTY 32 34 24
DATE 11TH SEPTEMBER
PRESSURE{MB) 1009,8 1009
; 1009,5
WIND DIR(DEG) 160 1608 160
WIND SpD (KT) 19 17 18
susT (KT}
DATE 12TH SEPTEMBER
PRESSURE(MR) 1011,5 1010
10t1,2
WIND DIR(DEG) 180 130 1ag
WIND SPN (KT) 12 18 34
GUST (KT)

.8
1gng, 8
110

2
2

.5

1v07,8
140
28
32

.5
1509,5%

]
1y10,8

130
i8

1008.5

110
i3

100748

140
22

10098

160
B 4

ip11.2

2

Table A.l-=(continued)

LONGITUDE 89 23'W

1008,5

119 11 110 1
32 38 133

26 27

1007,8

160

169
23 25

1010,2

160 160
21 20

10115

1009,

10Vs,

1019,

1011,

1 1009,0

1008,8

28

1
i008,5
160

20
28

5
1010,8

lap
16

9
i011,9

130 180 180 180 1
0 13 iy 23

9

ip
16
25

10092,1

160
29
28

i011,.2

ig0
20

1012,5

80
24

TIME (IN HOURS CST)

- - " - - - >

10

1009,8

122
20
3.

1009,8
160

20
4

1011,5

1

1012,9

180
20

11

12
2
4

16
2
3

16
1

1010,2

g
5
3

100692,5

0
Q
0

1011,2

1012,9

2
7

12

1009,8

128
35

1009,5
1690
1

30

1010,.8

1012,9

18¢
19

13

12
2
3

1¢
2

160 160 160 16
8 22 18 2

13
1

1009,1

i}
4
0

1008.8

]
7

1g10.5

g
9

1012,2

i

a
8

i4

10n8,1
120
22
23

1009,1

15

1003,.A8

1009,.5

16

1008,5

1009,1

17

1o08,1

18 19

'1003.1

1009.1

10069,%

149 1%0 160 160 169 160
26 24 25 "p3% Tp 25

1010,5
169
3

1011,9

189
17

18
2

18
1

1610,2

0
1

1911,5

1]
5

1010,5

160
20

1011,5

189
16

1010,.5

160
20

1811.5

189
18

1010,5

160 - 160
17 20

1011,5
189 189
1 18

1008,

1009,

1819,

1011,7

20

8

8
1010,5

169
25

e

8
1011.5

160
20

1012,5

189
is

21

1n08,8
10088

ST
38

ini0,5

140
19

ipil.g

160
17

1012.5

189
16

22

10u9.5

35

1010,5

160
19

1011,9
160
lg

10i2,5

180
19

2

1

1

1

3

T4
a4 '8

31

A
37

8
1

0
2

8
28

24

1609,5

1009

4
133
49

1010.5

1010

160
20

1811.9

1911

'8

1011.9

1011
18¢
18
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Table A.1==(continued)

LAFAYETTEs LA, (FAA)
LONGITUDE 91 59'4

 TIME (IN HOURS CST)

e - -

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

DATE ITH SEPTEMBER ) . )
PRESSURE(MB) 1011,5 1011,2 1510.8 1010,8 1011.2 1011,2 101¢0,8 1009.8 1009,5 1008.8 1009,1 ?009.1
) 1011,2 1n10,8 1010,5 1010,8 1011,2 1010.5 1010,2 1009,5 1008,8 1009.1 1009.A 1009

n4n 040 340 040 04D 040 040 040 o4p 040 060 D060 040 040 040 O40 0RO 06 o40 o4%n 070 o070 a79 o070
3 ] 5 6 a 10 19 11 13 13 ég 15 %i 10 12 15 20 18 10 15 10 11 11 11

DATE 10TH SEPTEMRER
PRESSURE (M3) 1n08.5 1006,8 1506,4 1006,8 1007.1  1007.5 1006.8 1005.8 1005.8 1906,1 1007,.8 1107.5

1007,5 1096,.9 1006, 4 1006,8 1007,5 1007,1 1006, 4 1005,8 1005, .4 1006,8 1007.5 1907
70 070 979 070 070 070 070 o070 070 079 070 "879 070 0709 070 079 079 o070 070 670 0% on7a o070
10 10 11 11 11 10 i 17 15 15 2% 17 15 18 1% 12 12 12 1o 15 19 13 18 8
30 25 25 25 18 25 @21

(CE a

DATE 11TH SEPTEMBER

PRESSURE (MB) 1006,4 1905,8 1005.8 1006, 4 1007.1 1007,1 1406,8 1006,1 10n6,1 1006,8 1n07,.5 1n07.5
1096,1 1505,1 1006, % 1006,8 1007,5 1006, 4 1006,1 1006,1 1006,1 1007,5 1067.5 1008

0 ag 090 070 070 090 07¢ 079 o070 9090 090 lig 0eg 098 090 070 090 09 090 n% 039 090 090

D 10 %g , %g 19 10 1 13 1 12 i1 14 12 13 58 13A 10 10 1g 190 12 15 25 1p

0 0

0 5

DATE 12TH SEPTEMBER

PRESSURE(MB) 1006.8 1006, 4 100644 1007,5 1007,5 1007.8 1007.5 1006.8 1006,8 1007,8 1008,1 1008.1

1006,4 loge. % 1007,1 1007,5 1007.5 lo07,8 . 1007,1 1006,8 1007,1 1003,1 1008.5 1008
090 1 119 119 11g 11g 110 110 11§ 110 110 140 140 140 149 14D 169 1%p 14%g 149 160 1%p 169
15 15 715 19 715 15 15 1 18 715 20 25 18 16 a5 1 14 15 16 13 a4 1k

10
15
27 24 23



98

NEW ORLEANS,

DATE
PRESSURE (MB)

DATE 10TH
PRESSURE(FB)

DATE
PRESSURE (K1)

DATE 12TH
PRESSURE (KB)

LA. (WBAS)

9TH SEPTEMBER

1n11.4

g6

SEPTEMBER

1009.2

30

11TH SEPTEMBER

1009,%

1 110

10
12 14
20

SEPTEMBER

1010.5

10l10,2

070
10 1%

110 110 1lg
7 13 1

120 140 14gp
11 12 10

(o]

1018.5
1011,1

1008,7
1009,3
290 090 093 090 093
15 a 10 15 1

10¢3,9
1009,2

1869,9

Table A.l--(continued)

29 59'N_ LONGITUDE 90 15°'W
oFT

TIME (IN HOURS

i0 11 12 13

101045

1010,9
470
7,

1011,0
1010,4

070 079
12 15

1011.5%
1011,3

070
15

1011.6

1011,9 1p011,6
070 07g 079 070
20 1 17

G70 07
i7 18 1

0
5

1008,5
1y08,5

1009,4
1008,8

1009,7 1010,2
1009,2 1010,3 1p10,.2

090 117 1 100 1
11 11 16 1

090

090
12 15

00 0
14 4

1609,1
1g08,6

1009,9
1009,5
110 110
13 13
20 19

1010,7 1010,7
1010,0 1010,9

69g 1 110
11 1<

1010,3

120 129 1
15 15

10 29
12 15
33

1010.2 1010,5 1011,5 1011.6
1909,9 1010,4 10190,8 1011,8

149 129 120 1%g 14p 140
11 I3 15 18 1 17

lg11,4

160

16¢
18 1é

0

1011,

1009,

lo1o,

lo11,

esT)

14 15 16 17

3 1010,0
1010,5 1010,2
070 070

14 13

4 1009,3
1009,3 1009,7

100 10606 100

100
14 12 13 12

3 1009,3
1009,8 1009,3

120 120 120
13 3 12

0 1010.0
1010,4% 1009,7
160 169

0
19 5 18
24

16 1A
1 18

1009,

ign8,

1009,

1009,

18

7 1009,7

1009,6

110 070 07 o7
8 17 18 1

9 10094

1009 4

100
13

4 10l10,0

1009,5

120 120 12
11 12 1

9 1010,3

1010,1

169
17

19

9
2
1

0g
14

0
2

140
10

20

1011.,2

149
23

1010,4

i1n
15

1010,8

1290
19

1011,0

140
11

10
S 12

21

1

119
14

12
1

0
3

1490
11

22

in1l1.,4

23

1011.3

a7
1

- 1010,7

0
2

nan
12

1010

10i0.1

11

0

i5

1010,8

119
14

1011

1011.,1

12
i

1n1l.1

0
1

120
11

1011,

14
1

0
2

14g
16

24

1011.0

‘1010
070
11

.0

1009
1190
o 14

.3

1011

110
12

1030.6

1010
149
12



{8

LAKE CHARLESy LA. (WBAS

DATE STH SEPTEMBER
PRESSURE(ME} 1011.5
1011,
20
02g 02

DAYTE 10TH SEPTEMBER
PRESSURE(MB)Y 1007.8
1006,

DATE 11TH SEPTEMBER
PRESSURE (M3} 1004,1

1003,

"% oY

31 3

DATE 12TH SEPTEMBER
PRESSURE(EDR) 1002,7

1002,

)

1016.8 1
Jed in10,%
020 0620
6 7

1005,8 . 1
4 loo04,4
040 060

22

14
29 32

1002,7 1
4 1on2,7
099 690

27 29
36 L ¥4

1002,0 1
7 loo2,4%

20 12
34 33
38

Table A,1--(concluded)

0102 1010,8
1010,2

050 03p 0390

050
9 9 8 11

004 .7 1005,6
1005, 4
060 040 040
22 28 23
32 3g z&

Q
0%5
34

602,7 1003 4

10062,7
890 119
2é 2
3
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Table A.2--Surface observations from other land stations

MUD BAYON BRIDGE (HIGH ISLAND) TLCXAS
LATITUDE 29 35*N LONGITUDE 94 25+y
TIME (If HO
1 2 3 & 5 & 7 8 9 10 11 12
DATE 9TH SEPTEMBER
PRESSURE (MD) . . . . 1011,9  1012.,5 1
. . . 1011,9 1012,5 1011,9
WIND DIR(DEG) 020 049 04U 0640 040
WIND SPD (KT) 15 16 =22 21 30
GUST (KT)
DATE 10TH SEPTEMBER
PRESSURE (MB) 1005.8 1005,8 100447 1002,7 1003,1 1002,0 1
‘ 1005,8 1905,1 1005,1 1003,1 1003,1 1001,7
WIND DIR(DEG) 040 040 049 o40 040 040 04p 040 020 040 049 n20
WwIND SpN (KT) 23 30 29 35 35 23 3p 26 35 35 46  4g
GUST (KT) 50 55
DATE 11TH SEPTEMBER
PRESSURF (MR) Q98,0 297 .6 L 997.3 997.6 997.6 998,3
997, 3 937,% 997,3 997,6 998,3 937,6
DATE 12TH SEPTEMBER
PRESSURE(MB) 998,7 . 998,7 1001,0 1001.7 1003,4 1
. . 999,3 1001,7 1002,7 1003.4

DATA ENTERED ONLY FOR THOSE TIMES THAT WERC AVATLABLE

URS CST)

- o - -

13

010.5 1
1009,5

o4
23

o4g
23

000,3
999,3
o4n

35
52

o4n
35
47

397,0
997,0

003,4 1
1003.4

15 16

009,1 1
1008,8

020

049
19 11

998,7
998.7
060

43
52

040
41
61

996.6
996.,.6

003,.4 1
1003,4

17 18 19

008,5 1007,.8
1007,8 1

g odg oty

998,7 998,3
998,3

040 060
35 43

996,6 9%6,3
995,9

004,7 1006,1
1005,4

20

1

008.5

04g
30

9as .7

997.6

21

008,5
1

o4
2

Q99,3

998,3

22

1
008,85
020

26

99,7

998, 3

23 24

007.1
1007

o4q

0 32

49
29

999,3
999

998,7
998



Table A.2--~(continued)

TEXAS
LATITUNE 29 43N LONGITUDE 9% &'W

OEER PARK,

SHELL CHEMICAL CO4,
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EA et
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N
ot
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DATE

-

PRESSUREL(PS)

IO P

<RI
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[

=2
[adat ]

M) et
QUK

e
N

e O
PO

11TH SEPTEMBER

PRESSURE(ME)

DATE

[ely) -4]
-y

[entes B sl

12TH SEPTEMBER

DATE

PRESSURF (¥B)

DATA ENTERED ONLY FOR THOSE TINES THAT WERE AVAILABLE
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Table A.2--{continued)

DOWw CHEMICAL (PLANT B) FREEPORT _TEXAS '
LATITUDE 28 S9'N LONGITUDE 95 24'yw

1 2 3 4 5 6 7 8 9
DATE 10TH SEPTEMBER ,
PRESSURE (MB) . . . 997, 0 996,.3
. . . 596,3
WiInD DIR(DEG) D4q
WiNg SPD (KT) 22
GUST (KT} k5
DATE 11TH SEPTEMBER
PRESSURE(MB)  985.4 983,7 98247 983,54 983,1
984,48 953,1 982,7 263, ,4 '
WIND DIR(DCEG) 040 040 040 040 o040 04Q o4p V4o obg
WING spB (k1) 48 ‘43 ‘45 Yug 4o w3 "43 43 %43
GUST. (KT) 71 71 76 €9 &9 71 70 63 68
DATE 12TH SEPTEMBER
PRESSURE(FR) @a8,s 99,2 991,2 993, 6 995, 5
968,8 999,2 992,2 595, 3
WIND DIR(DEG) 04D 040 040 040 047 040
WIND SPO (KT} 24 24 p3 23 23 22
6UST (KT) &3 43 55 42 36 = 33

DATA ENTERED ONLY FOR THOSE TIMES THAT WERE AVAILABLE

TIME (IN HOURS CsT)

- - -

10

996,3

S83,4

o4 -
43

996,3

13

995,6

982,7

°38
67

9396,6

12

993,.2

3p2.1

n40
39
&4

996,6

13

992,2

82,1

997.0

14

990.5

°28
?

Ge0,. 4

997,3

15

989.5

049
29
50

279.3

9980

16 17 18 19
988,27 987,5
988,8 987,53
o4 4 4 4
30 038 038 °32
63 &2 59 59
980, 4 982,1
979,7 _981,7 .
ok 040 - 040 040
30 31 30 30
54, &2 56 8p
998,7 999 ¢
995,3  999,0

29 21,22 23 24
°88,8 IN6.1
988,5 968,2 986
04 49 n4 o4
33 ;032 '39 42 %R
§3 59 @ 73 75
985 .4 988,1
983,7 CET I 988
040 0#g n4%n  aldp ok
49 038 .8 "8 03
83 &7 59 43 37
1000,0 1000,3
999,3 1000,3 1000
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Table A.2--(continued)

DOW CHEMICAL (PLANT A) FREEPORT TEXAS

LATITUDE 28 47N LONGITUDE 95 18°'4

TIME (IN HOURS C&T)

- - 7. - -

1 2 3 4 5 6‘ T 8 9 10 11 12 13 14 15 16 17 18 19 29 21 22 23 24

DATE 10TH SEPTEMBER

PRESSURE(#B) 1002.4 1000.,7 458,86 99643 ' 99546 995,3 993 .6 490,9 G882 985,48 68,5 G856, 5
1001,7 1o06,0 997,0 995,9 995,3 994 ,9 992,2 289,2 9RG, B 986.1 - © 987.8 S8s

DATE 11TH SEPTEMBER i

PRESSURF(PB)  985,0 982.7 52,1 961.7 981 .8 981,7 982,1 981,p 979,0 981 ,4 S84 4 985, 4
984, 8 ga2,1 981,7 961 ,4 381 ,4 981,7 982,1 979,3 979,3 982,1 9851 985

DATE 12TH SEPTEMBER

PRESSURE (MR)  987,5 388,56 989,2  990,.5 992,85 995 ,% 996,56 998, 0 998,7 299,3 10060,3 1001.0
988, 2 388, 8 989, % 991,5 593, 9 996,3 597,.6 33g,7 999,90 999,7 1060.7 1001

DATA ENTERED ONLY FOR THOSE TinES THAT WERE AVAILABLE
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Table A.2-—{continued)

PALACTIOS TEXAS (FSs FAp)

LATITURE 26 43*N LONGITURE 96 15°%W

TipE (IN HOURS CST)

e e 0 o e h i o o W

1 2 z 4 5 & 7 2 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
DATE 9TH SEPTEARER
PRESSURBE(MD) 1010,8 100%,5 10091 1009,8 1010,2 1010,2 1008,1 1006,8 10n6,8 1006,1 10061 10651
1010,2 1609, 1 1009 ,1 1009,5 i0lo0,2 1009,1 1007,8 1006,8 1005, 4 1006,1 1006,1 1004
Wigh DIR(ERGY o20 020 020 36y 022G 020 020 020 o4g 0#D o04g o4y 02p an olg 020 020 ozg n2g 04n n29  p2g 020 029
WIND SPD (KT) & & 9 10 12 10 11 11 1% 14 15 12 13 11 18 17 13 1 12 13 12 1% 18 16
GUST (KT) 20 23 23
DATE 10TH SEPTEMRER
PRESSURFE(MEY 1008, 10020 100610 16061.9 1800,0 999, 0 996, 3 993,57 991.% . . o
10034 1001 ,4% 10061,0 1000,0 1000,0 997, 6 994 ,9 392 ,6 991 ,2 : . .
WIgD DIR(DEGY p20 020 020 g20 020 020 ozo 360 36p 360 020 020 020 020 020 020 020 020
WIND SpD (KT)y 17 18 20 18 ;2 1 17 17 2g 2 25 25 25 20 35 35 36 30
GUST (KTY 23 28 25 24 > LD 25 25 3! 45 35 30 45 45 48 47 0é 43

DATA ENTEREU OfLY FOR THOSE TIMES THAT WERE AVAILABLE
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Table A.2--(continued)

S

UNION CARBIDE, SEADRIFT, TEXAS
ATITUDE 28 30*N LONGITUDE 96 46'W

L

TIME (IN HOURS CST)

- - " - - - - - -

1 2 3 4 5 6 7 8 9 10 11 12 13 14 - 15 16 17 18 19 20 21 22 23 24
DATE 11TH SEPTEMBER b
PRESSURE(MB) 984 ,4 961,0 976.6 976,0 9753 974,3 967,.8 951.6 9%6,7 958,3 a71,2 978.7
964 .8 978,0 976,3 975,3 975,3 974,3 961.1 44,8 947,5 965.8 875,73 982
WInD DIR(DEG) 020 020 020 020 020 020 04 o4g o4g o4 olg g4 oefo 020 020 360 29 270 25 239 200 240 200 20
WIND sPD (KT) 25 28 58 30 32 33 28 23 23 21 P 23 21 24 50 59 u9 45 38 35 30 31 ge 3g
GUST (KT) &7 57 55 58 61 €3 €2 50 50 4 49 51 50 57 78 88 76 es 76 67 57 52 57 58
DATE 12TH SEPTEMBER
PRESSURE(FME) 984,1 987,1 990.9 994 ,6 997.6 399,0 1000,0 ~1000.0 1000.3 1001,2 i0n2,0 1003,1
- 985,11 988,8 992,9 996,3 999,00 . 999,3 1000,0 1060,0 1000,7 10014 1662,7 1003
WIND DIE(DEG) 200 200 200 200 200 200 200 200 200 20. 260 200
WIND sPD (KT) 35 35 30 31 30 25 21 16 17 13 19 290
: GUST (KT) 53 52 52 50 49 45 49 33 31 28 28 29

DATA ENTERED ONLY FOR THOSE TIMES TH:T WERE AVAILABLE
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Table A.2--{continued)

ALCOA PLANT, POINT COMFORT. TEXAS

LATITUDE 28 30N LONGITUBE %96 33°'W

DATE 10TH SEPTEMBER
PRESSURE (MB) . . 399,7 . 999,0 999,90
. 1060,3 999,35 999,90
WIND DIR(DEG) ;
WINDG SPD (KT) 21 21 22 18 22 29
GUST (KT) 33 3y 39 6 39 3%
DATE  11TH SEPTEMBER ‘ ,
PRESSURE(MB) 98,7 580,7 378,90 976,6 - 976.6
982,1 978,7 977,73 77,0
IND DIR(DEG)
&xNB oPBTRY) 51 43 38 41 47 us 4g 43 45
GUST (KY) 82 70 65 o4 71 7)1 6 71 72

DATA ENTERED ONLY FOR THOSE TIMES THAT WERE AVAILABLE

TIME (IMN HOURS CST!

B R R )

13

10

998,.7

21
36

976,3

45
63

11

998,7

(5

975,3

o

0

12

997,6

973, 3

996.3

972.6

14

2994,2

965,1

15

92,2

260,4

16

991 .2

62,4

17

990,2

9T .8

18

931,2

~rn

3
5

967.5

19

989,85

980,7

20

9388.5

389.,2

21

388,8

30

294, 6

e

988, 8

31
53

23

87,

24

8
284

41
&7

1002.4

997 .6

1003
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Table A.2-—(continued)

TEX

DU POTINT PLANT, LR

VICTORIAt A3
DE 28 44%*N  LONGITUDE 96 5S4ty

TIME (IN HOURS CST),

1 2 3 4 5 6 7 8 9 10 11
DATE 10TH SEPTEMBER -
PRESSURE(MB) 1008,1 1907,1 10054 1004,7 1004,1 1004,
1007.8 1005,8 1005,1 1004, ,4 1004,1
WIND DIR(LEG}
WIND SPD (KT} 19 17 18 16 19 21 22 23 23 ag 28
GUST (KT} 27 26 23 26 30 30 3p 36 31 3 36
DATE 11TH SEPTEMBER
PRESSURE(MB) 9398,5 398,8 39645 984,8 983.1 982,
990, 2 $97,1 985,4 984 ,1 982,7
YING nrgcsss;
ﬁINS sSp KTy #2 42 40 42 42 41 43 43 4 33 39
GUST (KT) 66 €3 £y d6 38 58 an ez &3 B8 24
DATE 12TH SEPTEMBER
PRESSURE (MB) 9a2,1 985,48 989.5 993,2 996.6 999,
983,7 988,1 991,5 994 ,9 997,0
D DIR(DEG)
}ND spg {KT) 36 33 33 30 30 31 30. 26 23 2% 21
GusT (KT) 52 51 44 43 41 41 . 45 38 35 33 3%

DATA ENTERED OwLY FOR TYHOSE TIMES THAT WERE AVAILABLE

“

- - -

12 13
1 100244
1002,7 1
27 25
39 36
1 97646
979,3
630 02g
39 48
56 5
0 .
999.3
22 /
33 :

14

001,4%

971,9

19

15 16 17 18 20 91 pz
999,3 297,6 995,9 995,3
998,0 996,6 995,3 994, 9
26 31 g 3% 36 38 38 34
43 44 4 59 §7 56 51 &1
965.1 951,6 953,86 56,8
958, 3 950,9 961.7 972,9
020 028 01 339 290 250 240 23
se 80 %1 g9 23] 432 ug 38
&7 79 6 %0 8 75 5 87

23

994,9

36
50

976.0

22
3
53

24

992

- 38
L1

979

) 53
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Table A.2--{concluded)

USNAAS KINGSVILLE, TEXAS
LATITUDBE 27 32+ LONGITUDE 97 53°'W

TIME (IN HOURS CST)

- - o 0. Y o -

1 2 2 4 8 & 7 8 9 10 11 12 13 14 15 16 17 18 19 29 21 p2 23 24

DATE 9TH SEPTEMSER
PRESSURE(ﬂQ) 1010.8 inng,e 100941 1009,6 1009,6 1009, 4 1008,1 1005.9 1005,7 1005,7 in05,5 1n05,5
' 1010,9 1009,1 1009,2 1009,5 1015,0 1008,5 1006,8 1005,7 1005,5 1605,% 1008,7 1004

DATE 10TH SEPTEMBER |

PRESSURE(BB) 100%,2  1002,7 1901.9 1001,90 1000.6 §999.s 398,0 996,2 994, 0 992,2 aa1,6 991,0
1003,3 1001,9 10014 1060,7 1000,5 999,4% 996,7 994 .0 993,1 992,.0 991,9 989

DATE 11TH SEPTEMBER ‘

PRESSURE(FE) 986,9 984 ,7 B4, 0 264 ,0 382.9 84,2 984,0 983.9 98%,9 985,3 287,9 989,08
98%,0 you ,7 984 ,2 82,8 983,68 984,11 983,9 84,5 . 985,4 986,6 988, 6 991

DATYE 12TH SEPTEMBER : ,

PRESSURE (KB) 992,0 993,2 396, 4 997,3 999,5 1000.9 1000,9 999,7 999,9 1000,7 10031 1003,3

- 992,4 994, . 9963 $98,3 1000,4  1000,9 1000,7 993.7 999.9 1001,7 1003,6 1002

OAT& ENTERED ONLY FOR THOSE TIMES THAT WERE AVAILABLE
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Table A.3~—Miscellaneous reports on sea level pressure

¥8§§§ gggFggg © POINT COMFORT POBT LAVACA QHOCDLATF BaY
3505 R Coagg e AU R RIS AL CR AR SEL30VE" HEIRA.y
UATE{E§$§ P(ME) ~ DATE/TIME P(nD) DATE/TINE P(M3) ODATF/TINE P ("R)
11 1345 965,1 11 1000 975.3 11 13025 964.,4 11 1315 962.7
11 1408 964,.4 11 1045 973.6 11 1342 962,7 11 1350 957.7
11 1423 961,7 11 1100 973.6 11 1348 9624 11 1430 952.6
11 1430 960,4 11 1200 979p,2 11 1400 961.1 11 1445 947,9
11 1440 958,3 11 1300  965,.1 11 14%05 959,7 11 1600 935,.3
11 1449 956,0 11 1400 958,3 11 1417 9594 11 1700 936,7
11 1452 955,0 11 1400 948,2 11 1427 957,0 11 1745 940,7
11 1500 954,0 11 1520 9414 11 1430 955,3

11 1537 952,¢ . 11 1545 935,3 11 1450 950,2

11 1514 950,39 11 1735 935,3 11 1505 946.8

11 1518 949,5 | 11 1830 94g.2 11 1592 o414

11 1525 948,2 11 2000 949,9 11 1550 937.5

11 1526 947,5 11 1610 935,3

11 1530 944,1 11 1830 951,6

11 1540 942,1 ) V 11 1945 961,7

11 1551 941,7 | ;; 11 1955 9644



Table A.4——Pertinent data extracted from reconnaissance flight reports
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Table A.5~-Radar eye positions reported by NWS stations
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Table A.6--Sea level pressure and wind data from ship reports
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Table A.6-~{continued)
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Table A.6--(continued)
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Table A.6~~{continued)
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Table A.6~—(continued)
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Table A.6~~(continued)
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Table A.6-~(continued)
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Table A.6~~(continued)
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Table A.6--(continued)
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Table A.6~~{continued)
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Table A.6~~(continued)
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Table A.6~-{concluded)

SHIP IDLHT LAT L0 & WIND PRESSURE
NIR  SPD (MR)
(HEG) (KT)

1200CST 12TH SEPTEMBER

ATLAMTICLH 26 12 93 48 140 22 1006.4

27 48 90 42 14C 32 1009.1
ESSO LINA 25 0 91 18 160 35 1010.2
AL GOSNEY 28 30 92 54 160 35 1006 .4
GULFCREST 29 0 22 By 160 30 1005.8
HOBIL OIL 29 18 92 36 150 27 1008.1
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NOAA SCIENTIFIC AND TECHNICAL PUBLICATIONS

The National Oceanic and Armospheric Adminisiration was established as part of the Department of
Commerce on October 3, 1970. The mission responsibilitics of NOAA are to assess the socioeconomic impact
of natural and technological changes in the environment and to monitor and predict the state of the solid Earth,
the oceans and their living resources, the atmosphere, and the space environment of the Earth.

The major components of NOAA regularly produce various types of scientific and technical informa-

tion in the following kinds of publications:

PROFESSIONAL PAPERS —— Important definitive
research resalts, major techniques, and special inves-
tigations.

CONTRACT AND GRANT REPORTS — Reports
prepared by contractors or grantees under NOAA
sponsorship.

ATLAS — Presentation of analyzed data generally
in the form of maps showing distribution of rainfall,
chemical and physical conditions of oceans and at-
mosphere, distribution of fishes and marine mam-
mals, ionospheric conditions, etc.

TECHNICAL SERVICE PUBLICATIONS — Re-
ports containing data, observations, instructions, etc.
A partial listing includes data serials; prediction and
outlook periouicals; technical manuals, training pa-
pers, planning reports, and information serials; and
miscellaneous technical publications,

TECHNICAL REPORTS — Journal quality with
extensive details, mathematical developments, or data
listings.

TECHNICAL MEMORANDUMS — Reports  of
preliminary, partial, or negative research or technol-
ogy results, interim instructions, and the like.
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Information on availability of NOAA publications can be obtained from:

ENVIRONMENTAL SCIENCE INFORMATION CENTER (OA/D812)
ENVIRONMENTAL DATA AND INFORMATION SERVICE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
U.S5. DEPARTMENT OF COMMERCE

Rockville, MD 20852
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