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PERTINENT METEOROLOGICAL lll\..TA FOR HURRICANE ALLEN OF 1980 

Francis P. Ho and John F. Miller 
National Weather Service, NOAA 

Silver Spring, Maryland 

ABSTRACT All available rreteorological data for Hurricane 
Allen, 1980, 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. 

l. INTRODUCTION 

The pur:pose of this report is to provide information on a single storm event 
useful for storm surge modeling. The amount of observed data available from past 
hurricanes varies greatly and almost all of it requires further analysis and 
itlter:pretation before it can be of use to storm surge modelers. An effort has 
been made to gather all the pertinent rreteorological information into one 
report. The amount of data available for any single storm also varies during 
different portions of the storm's life, from various geographic re ons, and from 
different sections of the hurricane. These data are 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, 
and to present timely histories of central pressure and radius of maximum winds. 

Our intention is to make this report a comprehensive, authoritative source of 
meteorological information for storm surge modeling. We have tried to provide 
the quantit3tive information with as little ambiguity as possible. We have 
provided the basic data upon which our analysis is based so that the user may 
judge the degree of uncertainty in our analysis. 

This r:eport is the second of a series of reports on pertinent meteorological 
parameter:s useful for storm surge modeling. The previous report on Hurricane 
Carla was published as NOAA Technical Report NWS 32 in August 1982, (Ho and 
Miller l 9 8 2) • 

2. PREVIOUS REPORTS 

The National Hurricane Center (NHC) of the National Weather Service (NWS), 
National Oceani.c and Atmospheric Administration (NOAA), in Miami provided a 
description of significant features of all Atlantic tropical storms that occurred 
during 1980, including Hurricane Allen. This information was published in the 
Monthly \~t_:~ther Review (Lawrence and Pelissier 1981) and in the National Summary 
of Climatic Data (NHC 1980). Important features mentioned in regard to Allen 
were the mn1mum central pressure of r:ecord, the rapid deepening, and the 
fluctuations in intensity during its life cycle. The appearance of a double eye 
configur3tion, inner and outer, was noted from a Brownsville radar picture taken 
when Allen was 100 nmi off the coast. 
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Willoughby and Shoreibah (1982) described secondary wind maxima associated with 
concentric eye walls and the evolution of the hurricane vortex in Allen and a few 
other hurricanes. They described the sequence of events as reported near Allen's 
inner core by reconnaissance aircraft on August 5 and 8, 1980. Based on data 
collected in Allen and other hurricanes, they concluded that an outer maximum is 
frequently observed to constrict about a pre-exis eye and replace it. They 
suggest that the concentric eye phenomenon is most frequently observed in 
intense, highly symmetric systems. 

The NHC publication on annual data and verification tabulation for the 1980 
Atlantic tropical cyclones (Taylor and staff 1981) also includes a list of 
Allen's center fix positions obtained by aerial reconnaissance penetrations, 
satellite images, and land-based radar. The hurricane's central pressure, 
maximum winds, and other data observed by reconnaissance aircraft are also 
included in that report. 

A smoothed "best" track for Allen has been 
cited, the Nonthly Weather Review and the 
Cry et al. (1965) combined data from all comprehensive 
report showing the most accurate and consistent locations all tropical 
cyclones during their life cycle for the period 1871-1963. Neumann et al. ( 1981) 
have extended the period covered and revised earlier tracks where additional data 
have indicated they were necessary. The objective for these studies was to 
provide a firm climatological base, treating the cal cyclone solely on the 
synoptic scale. Positions were given the smoothed tracks at daily 
intervals for the earlier years and at 12-hr intervals subsequent to 1930. 

3. SCOPE OF REPORT 

Values of meteorological data 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, 1980, and ends at 1200 CST on 
September 10, 1980. Since we are concerned with storm surge and not with a 
comprehensive look at the 3-dimensional structllre of tropical storms, the data 
presented are limited to surface observations. Reconnaissance aircraft data and 
other upper air data are used to determine surface parameters such as track, 
central pressure, size, winds, etc. A brief history of the storm is provided 
from its development stage as a tropical depression some 200 nmi east of Barbados 
until it finally dissipated in northern Mexico on September 11. Detailed 
analyses were made for the period most important for storm surge generation along 
the Gulf coast of the United States. For this period, data were analyzed to 
provide a time history of central pressure, radius of maximum winds, and forward 
speed. This information is tabulated and presented in table 1 at 3-hr intervals 
for September 8 and part of September 9 and 10 and at 1-hr intervals for the more 
crucial time of September 9 and 10. 

4. SOURCES OF DATA 

The reports discussed in section 2 were used to the maximum extent possible in 
this investigation. To insure accuracy and completeness of this report and to 
enable us to provide more detailed information on track position, speed, central 
pn=ssure, etc., original records were carefully examined. This permitted us to 
provide the most comprehensive and detailed ana s for this storm of 
meteorological factors import8nt for. storm surge modeling. 
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Table 1.-Loca tlon of stoi'lll center, central pressure, and storm size at the 
surface, hurricane Allen, August 8-10, 1980 

Time 
(CST) 

August 8, 1980 

0000 
0600 
1200 
1800 

August 9, 1980 

0000 
0600 
1200 
1300 
1400 
1500 
1600 
1700 
18·10 
1900 
2000 
2100 
2200 
2300 

August 10, 1980 

0000 
0100 
0200 
0300 
0400 
0500 
0600 
1200 
l<j;)O 

22 48 
23 24 
23 57 
24 28 

25 00 
25 15 
25 22 
25 28 
25 34 
25 38 
25 41 
25 43 
25 46 
25 49 
25 52 
25 56 
26 01 
26 06 

26 12 
26 19 
26 24 
26 29 
26 36 
26 43 
26 50 
27 13 
27 42 

89 12 
90 30 
91 48 
93 00 

94 15 
95 21 
96 08 
96 15 
96 17 
96 22 
96 28 
96 34 
96 39 
96 44 
96 48 
96 54 
96 59 
97 06 

97 11 
97 14 
97 18 
97 22 
97 31 
97 40 
97 49 
99 00 
99 48 

Central 
pressure 

(mb) 

946 
960 
946 
912 

909 
917 
922 
925 
927 
930 
931 
932 
934 
937 
940 
942 
944 
945 

946 
947 
948 
948 
949 
949 
950 
967 
990 

Radius of maximum winds 
(Nautical miles) (Stat:ute miles) 

Primary Secondary Primary Secondary 

15 
15 
15 
10 

10 
10 
10 
10 
10 
10 
10 
49 
48 
47 
46 
44 
43 
41 

40 
39 
38 
37 
37 
36 
36 
36 
36 

65 
65 
65 
65 

64 
61 
55 
53 
52 
51 
49 
10 
10 
10 
10 
10 
10 
10 

10 
10 

17 
17 
17 
12 

12 
12 
12 
12 
12 
12 
12 
56 
55 
53 
52 
51 
49 
47 

45 
44 
43 
43 
42 
41 
41 
41 
41 

75 
75 
75 
75 

74 
70 
63 
61 
60 
59 
56 
12 
12 
12 
12 
12 
12 
12 

12 
12 

The basic information is obtained from the regular reporting network of weather 
stations operated by National Weather Service (NWS), NOAA. These reports ar-e 
pal:'t of the nation's historic weather records and are maintained at the National 
Climatic Data Center (NCDC), National Environmental Satellite Data and 
Information Service (NESDIS) NOAA. Additional data l:'outinely stored in various 
forms are ship weather observations, radar weather observations, radiosonde 
records, and weather reconnaissance flight data. Ship weather observations are 
available on magnetic tape and radarscope photographs are on microfilm. 
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In addition, the meteorological data collected by research rcraft of NOAA's 
Research Facilities Center (RFC) were processed as computer printouts of flight 
data, flight-level wind information, and other meteorological information. These 
listings are stored on microfilm and magnetic tapes at the Hurriane Research 
Division of NOAA's Atlantic Oceanographic and Meteorological Laboratory (AMOL) in 
Miami, Florida. This information was made available to us for this report. A 
detailed description of the collection of meteorological information by aircraft, 
including the instrumentation, its calibration, and reliabilities, was first 
published in the National Hurricane Research Project (NHRP) Report No. 52 
(Hawkins et al. 1962). A recent evaluation of in-flight calibration of the 
NOAA/RFC research aircraft instruments dur 1977-78 was published in a NOAA 
Technical Memorandum ERL RFC-6 (Merceret et al. 1980). These publications 
provide the most recent discussion of the calibration and instrumentation of the 
NOAA research aircraft. 

In addition to the network of regular reporting stations, observations are 
taken by many private individuals and corporations for their own use. In some 
cases, this material is filed with NCDC as part of NOAA's Cooperative Reporting 
Network. 

5. GENERAL METEOROLOGICAL SITUATION 

Hurricane Allen originated near Cape Verde Islands, off the west coast of 
Africa, and developed into the second most severe Atlantic hurricane in modern 
records. It reached tropical storm strength in the early hours of August 2 1980, 
and attained hurricane strength in the evening. Its central pressure dropped to 
951 mb by the evening of the 3rd as the eye passed just north of Barbados and 
south of St. Lucia (figure 1). The hurricane continued westward into the 
Caribbean at about 20 kn and passed south of Puerto Rico during the evening of 
the 4th. Its central pressure deepened and reached 911 mb, the lowest pressure 
ever recorded in the eastern Caribbean, on the early morning of the 5th. 

The hurricane weakened as it passed the southwest tip of Haiti late on August 5 
and moved between Jamaica and Cuba on the 6th. This was the first of three 
strengthening-weakening cycles that are unprecedented in hurricane records. 
Allen continued on a west-northwesterly course, passed almost directly over the 
Cayman Islands, and reintensified rapidly as the circulation moved over the warm 
waters of the northwestern Caribbean Sea. Arriving at the Yucatan Channel on the 
7th, its central pressure deepened to 899 mb, the lowest pressure ever observed 
in the western Caribbean and the second lowest ever recorded in the Atlantic. 
The central pressure was only 7 mb higher than the 892 mb recorded in the Labor 
Day, 1935 storm that struck the Florida Keys. 

The hurricane weakened for the second time when it moved over shallow waters 
off the north coast of Yucatan peninsula. Its central pressure rose very 
rapidly, reaching 961 mb on the morning of the 8th. As the hurricane continued 
west-northwestward across the warm open water of the Gulf of Mexico, Allen 
deepened once again \vith a minimum pressure of 909 mb observed during the night 
of the 8th. Figure 2 shows a satellite photograph of Allen during the night of 
August 8, when it was at its minimum central pressure over the Gulf of Mexico. 

As the hurricane approached the 
and the forward speed decreased. 
until mid-day and turned northward 

Texas coast on the 9th, its intensity weakened 
Allen held on to its west-northwesterly course 
and then northwestward. After crossing the 
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Figure 2.--Satellite photograph for August 8, L980. 
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southern end of Padre Island just northeast of Brownsville, Texas, Allen 
continued on a northwesterly direction. By early morning on the lOth, Allen 
moved inland at a slightly faster speed and turned gradually towards the west­
northwest. In the early afternoon, the hurricane passed just south of Laredo, 
Texas and moved into Mexico. On August ll, Allen was downgraded to a tropical 
storm and finally dissipated over the mountainous terrain of northern Mexico. 

In addition to the damage from the hurricane winds and storm surge, Hurricane 
Allen also spawned at least a dozen tornadoes over Texas. Rainfall from 
Hurricane Allen did not approach the extremes of some other recent storms, such 
as Agnes in 1972. Still, rainfall amounts up to 20 in. feLl across a wide swath 
over the southern parts of the state. 

6. DETAILED METEOROLOGICAL ANALYSIS 

A primary focus of this report is to analyze objectively, and in detai 1, those 
meteorological factors of hurricanes used in storm surge models. For this 
purpose, we decided to begin with the raw observational data in order to obtain 
an unbiased review of all available information. This section describes these 
analyses. The intent of these analyses is to yield specific values of the 
hurricane's centr'a 1 pressure, the radius of maximum \vinds, the direction and 
speed of its forward motion, and the location of its center at various time 
.intervals. Particular attention was focused on the period just before and after 
the hurricane made landfall slnce this is the time interval most cri tial for 
storm surge computation. The basic observational data used in these ana 
given in the appendix. 

6.1 Storm Track 

s are 

Generally, the analyses of meteorological data are weighted toward synoptic­
scale motion. The hurricane track, thus obtained, is the best estimate of the 
large-scale storm motion and not a precise location of the eye at discrete time 
intervals. Therefore, such an analysis of the large-scale motion does not 
precisely describe the track needed for storm modeling. Track differences of a 
few miles, insignificant in determining the large-scale 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 for 24-hr or to and 
after the hurricane's landfall or along the track while the hurricane is by­
passing the coast. 

The analysis of this report emphasizes the meteorology in greater detail during 
August 9-10, when Hurricane Allen was approaching and crossing the Texas coast. 
The final track determined for Hurricane Allen from 0000 CST August 8 through 
0000 CST August ll is shown in figure 3, with locations of the meteorological 
stations used in this report. The stations ;ue either National Weather Service 
off.ices or military installations, except for Raymondsville and Port Mansfield, 
and regularly report to the National Weather Service. The positions of the 
center of the hurricane are shown at 6-hr intervals from 0000 CST 
August 8 toll. The central pressure (mb) and the radius of maximum winds 
(st. mi) are plotted to the left of 12-hr positions. 
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Since the 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 on figure 3, is enlarged for greater clarity in figure 4. 
The hurricane locations at hourly intervals are indicated by open circles. The 
time at every other hour, ther with values for the central pressure (mb) and 
radius of max:imum winds (st. mi), are shown along th(:! track. In addition to 
regularly reporting weather stations, observations by satellites, personnel of 
pr.ivate 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 data sparse regions, has inherent uncertainties. The 
selected track is finalized from a subjective analysis to account for all 
available information. Figure 5 is an example of the information used in our 
analysis. Hurricane eye positions based on radar weather observations reported 
from Brownsville and Corpus Christi, Texas are shown as solid dots. Aircraft 
reconnaissance penetration fixes are shown by triangles. Locations of the 
hurricane's center determined from satellite observations are given by 
diamonds. The selected track, fitted by eye and guided by bias in center 
location, is presented by the solid curve. Locations at 6-hr intervals, with the 
time indicated, are shown by open circles. 

The data from radar fixes and aircraft penetrations are the primary resource 
used in determining the track and speed of forward mot.ion of the hurricane over 
the open ocean. However, information obtained from satellite observation and 
fr.om all ships operating in the area was considered in determining the final 
tr.ack and speed of motion. The information from each of these sources was 
c~:~refully evaluated before a final tr<'tck was selected. 

The track position selected (figure 5) deviates from the average radar position 
line along almost the full length of the track. We chose to follow a more 
northerly track that relies heavily on aircraft reconnaissance fixes. Radar 
locations are based upon echo returns from the wall cloud. These have shown some 
bias in location re la ti ve 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 in determining the 
pressure/wind center. Center positions determined by aircraft must, of course, 
be evaluated in terms of possible navigational instrument error. Holliday (1966) 
compared reconnaissance aircraft center fixes with the best-fit radar track of 
th(:! eyes of seven hurricanes obtained by coe1stal radars. Results of the 
comparison indicate that the rnaxLmum differences vary from 13 to 37 nmi in 
individual hurricanes. 

Aircraft reconnaissance fixes near 0000 CST on the lOth (figure 5) were based 
on airborne radar observations. These positions seem to be biased in a similar 
manner. as those obtained from land-based radar observations. We decided to 
ignore these two reconnaissance fixes e1t the coast and adopted a track crossing 
th.;; barrier island in a north:-northwesteL'ly direction instead of a westerly 
direction. This is supported by wind observe1tions at Port Mansfield, Texas, and 
an eyewit11ess report of calm winds as the eye of the hurricane passed over the 
station (Hagan 1982). 
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6.2 Forward Speed 

The translation speed of the hurricane is another importrwt ingredient in 
determination of the surge along the open coast and in bays and estuaries. 
Hourly positions were the basic building blocks for determining this forward 
speed of translation. First, speeds between successive hours from initial 
positions along the best track were determined and plotted on a time scale, and a 
smooth curve was drawn subjectively to minimize 11brupt changes. Second, speeds 
from three successive hours were averaged and plotted at the mid-hour, and smooth 
curves drawn from these data were 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 
postions was obtained. This process helped to obtain the best possible estimate 
of forward speed and hourly locations. 

Figure 6 shows the forward speed of Allen which was unusually fast after its 
rapid development east of the Lesser Antilles and westward movement into the 
Caribbean. Its average speed stayed at about 20 kn until its center reached the 
north-western Caribbean Sea. The hurricane then decelerated as it moved into the 
Gulf of Mexico. Its forward motion slowed to a speed of about 15 kn on August 8 
and to a bout 10 kn on the early morning hours of the 9th. There was a further 
distinct slowing of forward progress in the afternoon of the 9th when Allen was 
about 50 nmi from the Texas coast. Its center moved at an average speed of about 
6 kn for a period of 12 hr (0900-2100 CST) on the 9th and then crossed the 
barrier inland (092100-100300 CST) at an average speed of 7 kn. After moving 
inland on the lOth, Allen continued slowly northwestward at about 10 kn into the 
mountains of northern Mexico. 

6.3 Central Pressure 

The most important factor in storm surge models is the intensity of the 
hurricane which is directly related to its central pressure. Figure 7 shows the 
finalized track of Hurricane Allen as the storm crossed the Tex:1s coast. Also 
shown are minimum pressures observed at regular reporting stations and minimum 
pressures obtained during reconnaissance aircraft penetrations. These 
observations were not all obtained at the same time. Since the storm track did 
not cross any land station location, none of the values reported at land stFltLons 
are equal to the minimum central pressure in the storm. 

Figure 8 shows our analysis of the pressure information from land stations and 
aircraft reconnaissance flights that was used to obtain <1 time history of Allen's 
minimum pressure. The curve drawn is, in general, d curve fitted to the data by 
eye. Allen deepened for the third time in its lifespan on the evening of August 
8th. A m1rnmum pressure of 909 mb, observed by aircraft reconnaissance at 
2358 CST on the 8th, was the lowest reading ever n~corded in the western Gulf of 
Mexico. lve considered this pressure to be the lowest that occurred in Hurricane 
Allen as it approached the coast. The short time interval between centr;:ll 
pressures obtained by aircraft, combined with other information, did not indic11te 
any lower pressure at intermediate times. As Allen continued its cours<.: ·.vest­
northwestward, approaching the Texas coast, its intensity weakened. Whi.le the 
hurricane's central pressure rose steadily, the char;.'!cteristics of its inner core 
region (as indicated by its eye wall structure and maximum wind distribution) 
appeared to have undergone dramatic changes. We shall first look into pressure 
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changes at indi vidua 1 sta t.ions; discussions of other phenomena are presented in 
subsequent paragraphs. 

Sea-level pressure recorded at coastal stations was used to examine the 
pressure vari.ation during the period when Allen approached the coas.t and moved 
inland. Hourly observations of sea-level pressure recorded at Brownsville and 
Kingsville, Texas were plotted against time and the distances of the hurricane's 
center from each station at various times as determined from Allen's track 
(figure 3). By furth1~r examining the rate of pressure change at each station and 
in Allen, we assess the extent to which the pressure variations at individual 
stations can be related to the movement of the large-scale pressure distribution 
of the hurricane. 

Figure 9 shows a plot of hourly observations of sea-level pressure against time 
recorded at Brownsville, Texas (dots) with solid lines joining the data points. 
The distances of the hurricane's center from the station at the time of 
observation are shown in circled dots and joined by the dashed lines. These 
curves indicate that the pressure variation at Brownsville appears to be closely 
related to the distance from the hurricane's center, especially when Allen was 
within 8'3 nmi of the station. The rate of pressure drop averaged about l.7 mb 
per hour when Allen was wi thln the 85-nmi range. The rate of pressure drop was 
comparatively small when the hurricane was farther away from the station. 

Figure 10 shows similar data from Kingsville, Texas. The curves for Kingsvi.lle 
reveal a rapid pressure fall on the 9th when the center of the hurricane was 
<"lboat 100 nmi from the station. For the 8-hr period starting from 2200 CST, the 
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average drop in pressure at the station amounts to approximately 1.65 rob per hour 
which is almost the same as that observed at Brownsville (figure 9). It is of 
interest to note~ as a comparison, the rate of falling central pressure in Allen 
during OIW of the rapid deepening stages in its life cycle. Allen's central 
pressure dropped at an average rate of 4.0 mb per hour over a 12-hr period from 
0600 to 1800 CST on August 8 when Allen •.vas located in the western Gulf of Mexico 
(Lawrence and Pelissier 1981). This change in intensity is another factor (among 
others) that influences pressure changes at individual stations. The central 
pressure in Hurricane Allen rose steadily prior to the time of landfall (figure 
8). It was 909 mb at midnight on the 8th, 922 mb at noon on the 9th, and reached 
946 rob in the next 12 hr when Allen crossed the coast. The weakening of the 
hurricane, as indicated by increasing central pressure with time, moderated the 
rate of falli.ng pressure at land stations duri.ng the period of Allen's approach. 
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Figure 9.-Hourly observations of sea-level pressure recorded at Brownsville~ Texas(.) and distance of Allen's 
center from station (G) for period 1200 CST on August 8 through 2400 CST on August 10. 
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Figure 10.-Same as figure 9, for Kingsville, Texas. 

6.4 Wind Analysis 

We analyzed the wind field for Allen in two ways. We first examined the wind 
observations of the regulae reporting land stations. Next, we did a streamline 
analysis of the windfields at the 6-hr intervals for the period from 0600 CST 
August 8 through 0000 CST August 10. This wind analysis was used to aid in the 
determination of the radius of nk'1Ximum wind. lt also provided some guidance in 
determining the best track. 

6.4.1 Analysis of Observed Winds at weather Stations 
Supplemental to the mtm.mum pressure reported at stations during hurricane 

passage) surface winds were ceported at several weather stations operated by the 
National Weathel:' Service, the mi.Lltary services, and other federal agencies such 
as Coast Guard stations and FAA operated airpol:'t facilities. We attempted to 
relate the variation of surface wind speed to the distance of the storm's center 
fr.:om the station in the same manner described for pressure variation at 
t3tdi.vidual stati.ons. Figure ll shows a plot of the time variation of hourly wind 
speed recorded At Brownsville, Texas (solid curve) and the distance of the 
storm's center from the station (circled dots plotted at hourly intervals). Tht> 
resultant magnitudes, after the storm's speed of translation was subtracted from 
the observed wind speed, are also shown in the diagn.m (dashed line). These give 
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1200 CST on August 8 through 2400 CST on 

the wind speeds relative to the storm's center. The observed wind directions at 
hourly intervals a l:'e shown by dots at the top of the diagram. The solid curve 
reveals that the maximum wind at Brownsville was observed at 1645 CST on the 9th 
when Allen was about 49 nmi to the east. A second maximum appeared at 0500 CST 
when the hurricane's center, moving away from the stflti.on, was located at a 
distance of 50 nmi.. This second maximum relative to the storm's center actually 
occurred 2 hr earlier, and the distance from the storm's center was 35 nmi when 
the speed of its forward motion was subtracted from the observed wind speed 
(dashed line). In general, there is an inverse correlation of the wind speed and 
the distance from the storm's center except for winds inside the radius of 
maximum winds. The dashed line indicates that a small fluctuation of the wind 
speed occurred inside the region of wind maxima. 
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A similar plot of hourly winds for Kingsville, Texas (diagram not shown) shows 
that the time variation of wind speed at Kingsville also was closely correlated 
with distance from the storm's center. A maximum observed wind of 60 kn occurred 
when the storm's center was 35 nmi south of the station. 

6.4.2 Streamline Analysis of Surface Charts 

Since surface data were too limited and scattered to make an analysis of the 
winds when the hurricane was located some distance off the coast, all 
reconnaissance aircraft observations within intervals of several hours were 
combined and plotted on surface charts. In the course of penetrating the center, 
aerial reconnaissance recorded flight-level winds within a 100-nmi radius of the 
hurricane's center. No ship report was nearer than 70 nmi to the center. 
Surface charts at 6-hr intervals were analyzed for the period from 0600 CST 
(1800 GMT) August 8 through 0000 CST (0600 GMT) August 10 ( s 12a 
through 1 ). Observations at coastal stations and ship observations taken at 
map time were plotted on the appropriate charts. Flight-level winds and observed 
minimum pressure reported by reconnaissance aircraft within 6-hr of map time were 
also plotted. 

As a supplemental aid in the streamline analysis, the position of each 
observation taken in aerial reconnaissance was measured in terms of azimuth angle 
and radial distance relative to the hurricane's center at the time of 
observation. Each wind observation was then transposed to the location relative 
to the hurricane's center. These transposed observations are not shown in the 
charts. For the purpose of illustration, examples of two transposed wind 
observations were plotted on figure 12a. Flight-level wind of 170°/80 kn was 
observed at 081840 GMT when the reconnaissance aircraft was located at 
23.rN, 90.5°W. This information was plotted on the chart for 081800 GMT. We 
then obtained the location of the hurricane's center at the time of observation 
(081840 GMT) by interpolation of hourly positions ven by the hurricane tracking 
charts (figures 3 and 4). The next step was to measure the location of the 
plotted observation relative to the hurricane's center at the time of 
observation, yielding an azimuth angle of 103° and a radial distance of 72 nmi. 
Using this relative location, the observation was transposed to a location 
re la ti ve to the hurricane's center and d on the chart with the wind 
direction and speed underlined. The transposed location on the chart is just 
sli ly east of the location shown for the observation. Similarly, the observed 
wind of 070° /85kn was plotted at the location with azimuth angle of 315° and a 
radial distance of 61 nmi, relative to the hurricane's center. 

Figures 12a through 1 show the stream analysis of winds within the 
hurricane's circulation at 6-hr intervals from 1200 CST (1800 GMT) on August 8 
through 0000 CST (0600 GMT) on st 10. Isotach patterns are shown in dashed 
lines. The maximum flight-level winds reported near the eye are not shown on the 
charts to make room for a clear illustration of the isotach pattern near the 
center. These maximum fli t-level winds are shown in figure 13 and listed in 
table A.3 of the appendix. From 1200 CST August 8 through 0000 CST August 9, the 
hurricane was in a rapidly deepening stage. The central pressure dropped from 
946 mb to 909 mb (figure 8). A maximum flight-level wind of 145 kn was reported 
at 1719 CST on August 8 at a radial distance of 10 nmi. During the same period, 
an area of secondary wind maximum appeared on each of the three charts 
(figures 12a, b, and c) at a radial distance of 60-65 nmi. Winds of 80-85 kn 
were reported .in this area throughout the 12-hr period and remained the same for 
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Figure 12b.--Streamline analysis, 1800 CST, August 8, 1980. 
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Figure 12c.--Streamline analysis, 0000 CST, August 9, 1980. 
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Figure 12d.--Streamline analysis, 6000 CST, August 9, 1980. 
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Figure 12e.--Streamline analysis 7 1200 CST, August 9~ 1980. 
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Figure 12f.--Streamline analysis, 1800 CST, August 9, 1980. 
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Figure 12g.--Streamline analysis, 0000 CST, August 10, 1980. 
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the next 12 hrs through 1200 CST August 9. The radial distance of the secondary 
maximum from the center reduced only slightly during the latter half of the 24-hr 
period or from 0000 CST to 1200 CST August 9. At 1200 CST August 9, the 
hurricane was centered about 60 nmi off the Texas coast and wind speeds of about 
100 kn were reported at radial distance of 10 nmi, as well as 55-60 nmi from the 
center. By 1800 CST August 9, the hurricane's center was located at about 23 nmi 
off the coast, and Brownsville, Texas reported winds of 38 kn from the north 
after experiencing maximum winds of about 45 kn during the past hour 
(figure ll). High winds in Allen were then recorded off the Texas coast at a 
radial distance of about 40 nmi from the center, but a lesser wind speed maximum 
was still located near the eye at a radial distance of about 10-15 nmi. As the 
hurricane continued to approach the coast, the observed flight-level winds near 
the eye decreased to 60-70 kn while the extreme winds at the outer band increased 
in magnitude and the area migrated inward. 

6.5 Radius of Maximum Winds 

The size of a hurricane is commonly denoted by the distance between the lowest 
central pressure and the band of highest winds around the center. The radius to 
the 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 reconnaissance aircraft. The second is the radar eye diameter, also re~orted 
by reconnaissance aircraft as well as by surface observing stations. 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 (1-s) intervals by the 
reconnaissance aircraft of the NOAA Research Flight Center were processed, and 
10-s running averages of the 1-s intervals are available on magnetic tape. The 
aircraft location for each observation was translated as a relative position to 
the storm center. From these records, composite maps of flight-level winds at 
given intervals were plotted by computer and made available to us by the 
Hurricane Research Division of NOAA/AMOL. Analysis of these maps yielded another 
measure of the radius to maximum winds. 

Figure 13 is an example of a composite map of flight-level winds for the period 
of 1330 to 1545 CST on August 9, 1980. The wind data (in m/s) recorded at an 
altitude of 2368 m were plotted at translated positions relative to the storm 
center. The highest wind speed of approximately 100 kn along each leg of 
penetration of the eye was located about 10 nmi from the center. A secondary 
maximum of about 90 kn can be identified at about 65 nmi from the center. 
Similar distributions of flight-level winds can be identified in composite maps 
of other time periods (diagrams not shown). The map series indicates that the 
secondary (outer) maximum rated inward as the inner wind maximum weakened. 
The evolution of this phenomenon can be illustrated by radial wind profiles 
constructed from flight-level wind data recorded on August 9 and 10. The 
selected periods covered the time when the hurricane was located about 7 5 nmi 
east-southeast of Brownsville, Texas until its center was some 40 nmi inland 
(6 hr after crossing the coast over the southern tip of Padre Island). 

Figure 14 shows flight-level winds recorded at the 700-mb level (minimum height 
of 2453 m to 2510 m) between 1200 CST and 1500 CST on August 9. The data points 
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composite map of flight-level (2500 m) winds for period 1745 to 1900 CST, 
indicate time of observation in GMT (hours, minutes and seconds). Wind barbs 
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Figure 14.--Radial profile of flight-level (2500 m) winds recorded during period 
1200-1500 CST, August 9~ 1980. Wind speeds (in knots) are resultant wind 
speeds with speed of storms's motion subtracted from observed winds. 

were plotted against the radial distance from the center of the hurricane at the 
time of observation. A smooth envelopment curve drawn from the data points 
reveals that maximum winds of about 90 kn were observed at a distance of 10 nmi 
from the center with a secondary maxima at about 65 nmi. Similar radial wind 
profiles at three different levels for the previous day were constructed by 
Willoughby et al. (1981). However, the wind maxima on the 8th (about 110 kn) 
were hi r than that of the 9th, while the magnitude of the secondary maxima 
remained about the same. 

Figure 15 shows flight-level winds recorded during the period 1500 to 1800 CST 
on the 9th. Again, the data were plotted against the radial distance from the 
center of the hurricane. The smooth envelopment curve drawn from these data 
points indicates that the wind maximum was then about 45 nmi from the center. 
The inner wind maximum had become the secondary maximum and was still located at 
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Figure 15.--Radial profile of flight-level (2500 m) winds recorded during period 
1500-1800 CST, August 9, 1980. Wind speed (in knots) are resultant winds with 
speed of storm's motion subtracted from observed winds. 

about 10 nmi from the center. A small fluctuation of wind speed appeared 20 to 
25 nmi from the center. A similar plot of flight-level winds recorded during the 
period of 0500 CST through 0800 CST on August 10 is shown on figure 16. There 
were no observations taken within 45 nmi of the hurricane's center during that 
time period because the reconnaissance aircraft was flying over water along the 
coast. We assume that the wind maximum at the flight level remained at a 
distance of about 45 nmi from the eye. 

The radial profiles of flight-level winds described in preceding paragraphs 
clearly indicate that the wind maximum near the eye reduced in magnitude, while 
the outer maximum migrated inward and became the dominant feature in the radial 
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Figure 16.--Radial profile of flight-level (2500 m) winds recorded during period 
0500-{)800 CST, August 10, 1980. Wind speed (in knots) are resultant wind 
speeds with speed of storm's motion subtracted from observed winds. 

wind profile. The tude of the wind maxima at a radial distance of 45 nmi 
to remain the same at the flight leve as the hurricane moved over land 

t 10. 

The second measure used in determining the radius of maximum winds is the radar 
eye diameter. This of data is obtained from reconnaissance aircraft reports 
and from land based radar weather observing stations. e 17 is a 
reproduction of a Brownsville, Texas radarscope photograph taken at 0430 CST on 

t 9, 1980, showing Allen's well-defined concentric eye structure. Similar 
to other mature hurricanes, the eye of the storm is defined by a ringlike radar 
echo which is separated from the spiral bands of the storm. Inside this ring, 
the eye is clear of precipitation echoes. In the case of Allen, this eye 
structure shown in the radar photograph will be referred to as the "inner eye." 
There was also a relatively wider ring in the storm interior with little or no 
radar return. This echo-free area was surrounded by another r of wall 
clouds. Thus, the structure of Allen's inner core appeared to have two 
concentric wall clouds. 

The phenomenon of concentric eye structure was first described by Fortner 
(1958) and observed in Hurricane Donna of 1960 (Jordan and Schatze, 1961) and in 
Hurr Lcane Carla of 1961 (Jordan 1966). Hoose and Colon (1970) documented a 

te concentric eye in Hurricane Beulah of 1967 and related the inner 
eye deterioration with the shift of maximum 'wind from the inner eye to the outer 

Similar behavior was described by various authors in Typhoon Gloria of 
1974 (Holliday 1977) and in Hurricanes Debbie of 1968 (Gentry 1970; 
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Figure 11.-Brownsville, Texas radarscope photograph taken at 0430 CST 
August 9, 1980, showing Allen's well-defined concentric eye structure. 
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Hawkins 1971; Black et al. 1972), Anita of 1977, David of 1979, and Allen of 1980 
(Willoughby et al. 1981). 

Our main concern in this study is the hurricane characteristics which closely 
describe surface wind distributions important for storm surge modeling. We looked 
in great detail at the variation of these parameters during the prescribed period 
prior to, and after, the hurricane crossed the coast. Land based radar weather 
observing stations report, among other data information, the diameter of the 
inner eye as a hurricane approaches the coast. In the case of Allen there was no 
significant variation with time in the diameter of the inner eye reported during 
the period of interest on the 9th. We further examined photographs of radar 
echoes taken at Brownsville, Texas during the period of 0300 CST on the 9th 
through 0800 CST on the lOth. From these photographs we obtained measurements of 
radius from the storm's center to the outer perimeter of the inner eye wall and 
the radius to the rim of the outer echo free a rea. 

Figure 18 shows smooth curves joining these rreasurements to indicate the 
variation of the eye structure with time. The data points were read off 
radar-scope photographs, beginning at 0330 CST and ending at 2300 CST, on the 
9th. There was no reading obtained for the lower curve after 2000 CST when the 
inner eye was completely filled. Radar pictures indicated that the filling 
process began at about 1430 CST when openings of the inner eye wall appeared to 
the southwest. These openings, which reflected the dissipation of convective 
clouds in that quadrant, occurred during the period when flight-level winds 
recorded by reconnaissance a.ircraft (1500-1800 CST) were decreasing in magnitude 
near the inner eye wall (figure 15). The lower curve in figure 18, showing the 
variation of the radius to the outer perlmeter of the inner eye wall, reveals a 
rapid increase in radius during the 2-hr period of 1230 to 1430 CST on the 9th. 
This increase in radius indicated an outward expansion of convective 
precipitation in the inner eye wall prior to the filling of the inner eye. The 
upper curve in figure 18 shows the variation of radius from Allen's center 
location to the rim of the outer echo-free area with time. This curve shows a 
genera 1 trend of decreaslng radlus in the first 12 hr followed by short period 
oscillations and a rapid decrease in magnitude at around 2100 CST on the 9th. 
The general trend of decreasing radius occurred in the same time period that the 
secondary wind maximum migrated inwa cd from 65 nmi of the center. The rapid 
decrease in radius occurred when Hurricane Allen was about 10 nmi from the 
coast. Although no speclfied relation between the radius of the outer echo-free 
area and the radius to wind maxima is considered in this report, we speculate 
that they will tend to either increase or decrease together. 

The third measure used in determining the radius of maximum winds came from 
surface winds recorded at land stations. These can be illustrated by radial wind 
profiles constructed from surface wind records. Figure 19 shows radial wind 
profiles for the time periods when Allen's center was approaching the coast and 
when lt was moving over land. The wind data plotted on the diagram were 
resultant wind speeds after the hurricane's speed of translation was subtracted 
from the observed wind speed. The upper diagram shows a smooth curve fltted by 
eye to the data observed at Brownsville during the period 0600 through 2100 CST 
on the 9th and winds recorded at other stations at 01800 CST. This curve 
indicates that the maximum wind at Brownsville occurred when Allen's center was 
at a distance of 49 nmi from the stat.lon. Since the center bypassed the station 
at a distance of 21 nmi, there were no observations of surface winds in the 
hurr.icane 's eye region. 
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Figure 18.-Eye radii obtained from Brownsville, Texas radarscope for period 
0300-2200 CST, August 9, 1980. Upper curve shows radial distance of outer eye 
from Allen's center. Lower curve shows radial distance of outside parameter of 
inner eye wall from the center. 

The lower curve (figure 19) was fitted by eye to data points based on surface 
winds recorded at land stations when Allen was moving over land. Observations 
taken at 2200 and 2300 CST on the 9th at Brownsville when Allen's center was 
8 rrmi and 4 nmi off the coast, respectively, were included to show the decrease 
in wind speed from the m-'lximum towards the center. The highest wind speed 
plotted on this curve was recorded at Kingsville Air Force Base when the center 
of Hurricane Allen was 35 nmi south of the station. This indica ted a decrease in 
the radius of maximum winds from 49 nmi to 35 nmi as the hurricane approached the 
coast and moved inland. This observed decrease in radius of maximum winds is 
supported qua li. tati vely by the eye radius which appeared to have decreased 
rapidly around 2100 CST on the 9th (figure 18). 

Figure 20 provides a curve from which the radius of maximum winds can be 
determined. It is based on analyses of all available observations previously 
described. The distances of observed maximum flight-level winds from the 
hurricane's center reported during aerial reconnaissance are shown by 
triangles. RRdial distances of maximum winds obtained from analyses of 
flight-level winds are shown by circled dots. These radial distances were read 
directly from composite charts of flight-level winds (e.g., figure 13), except 
for those shown in the first 24-hr. The results from the earlier time period 
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Figure 19.--Radial profiles of surface winds constructed from observations taken 
at Brownsville, Texas and other stations for periods 0600-2100 CST on August 9 
(upper curve) and 092200-100800 CST, August 1980, (lower curve). 

were interpolated from analyzed surface charts (figures 12a through g). Radial 
distances determined from surface winds recorded at land stations are given by 
inverted triangles. The magnitude of extreme winds recorded at a given time was 
classified into two categories, a primary and a secondary wind maximum. The 
occurrences of primary wind maxima are denoted by solid lines while occurrences 
of secondary wind maxima are indicated by dashed lines. A shift of wind maxima 
from a radial distance of 10 nmi near the eye to that of about 45 nmi from the 
center seems to have occurred near 1500 CST on August 9. 

Analysis of flight-level wind distributions (e.g., figure 13) and radial 
profiles of flight-level winds constructed from reconnaissance flight data 
(figures 14 through 16) reveal that the primary wind maximum near the inner 
eyewall decreased in magnitude while the secondary maximum migrated inward and 
became the dominant feature in the radial profiles. The analyzed results of 
flight-level (2500 m) winds, yielding an estimated radius to wind maximum of 
10 nmi during the period of 1800 CST on the 8th through 1200 CST on the 9th, can 
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Figure 20.-Variation of radius of primary (solid line) and secondary (dashed 
line) wind maxima with time, Hurricane Allen, August 8-10, 1980. 

be applied to the surface. This was supported by the consistency of observed 
winds at three different altitudes {850, 600, and 500 rob-levels) recorded within 
a same time period on the 8th. The vertical structure of wind during that time 
period had little or no variation with height between flight-levels. (See 
figure 14 of Willoughby et al. 1982.) The secondary maximum migrated inward as 
the winds near the inner eyewall decreased in magnitude. By 1500 CST, the 
existence of a wind maximum at a radial distance of 45 nmi from the hurricane's 
center can he identified in both flight-level wind analyses and surface wind 
analyses. For Allen, then, this distance became the radius to the maximum wind, 
which reached 100-110 kn at flight-levels. After 1500 CST, winds of 70-90 kn at 
a radial distance of 10-20 nmi were reported by aerial reconnaissance aircraft. 
The extreme winds were, in fact, secondary wind maxima observed at the 
flight-leve 1. 
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Analyses of surface winds recorded at Brownsville, Texas yielded results which 
agree very well with flight-level winds observed between 1600 CST and 1800 CST. 
These results indicated that wind maxima occurred at a radial distance of about 
45 nmi from the center, implying that maximum winds would begin to strike coastal 
areas near 1600 CST when the hurricane's center was some 50 nmi off the coast. 
At Port Mansfield, maximum gusts of 120 kn were recorded at 2240 CST just before 
the recording instrument became inoperative. This indicated a reduction of the 
radial distance of maximum winds to about 36 nmi as Allen approached the coast. 
Surface winds observed at Kingsville, also indicated that the maximum winds 
remained at the sane radial distance of 36 nmi from the center as Allen moved 
over land. 

6.6 Summary and Discussion of Meteorological Analysis 

The individual pararreters from our analysis of Hurricane Allen are listed in 
table 1. These are listed for locations of the hurricane center at 3-hr 
intervals on August 8 and part of August 9 and 10, and at 1-hr intervals between 
1200 CST on the 9th and 0600 CST on the lOth. For each location, central 
pressure and the radius of primary and secondary wind maxima (both in nautical 
and statute miles) are listed. The table provides, in convenient form, the 
information that could be obtained from analyses of the basic data described in 
various sections. 

It is of interest to note that there were two areas of wind maxima of 
approximately equal magnitudes observed during a brief time interval near 
1200-1500 CST on the 9th (figure 14). This phenomenon occurred during a 
transition period when the secondary wind maximum migrated inward and winds near 
the inner eyewall weakened. During this time period, Allen 1 s centra 1 pressure 
increased from 922 to 930 mb. As the intensity of Allen continued to weaken with 
its central pressure rising gradually, the wind maximum near the inner eyewall 
decreased in magnitude. The extreme winds at a greater radial distance then 
became the dominant feature which influenced the storm surge generation. 

7. DISCUSSION 

It would be only speculation had we attempted to explain the evolution of wind 
maxima based on observations of a single hurricane. However, characteristics of 
the hurricanes previously cited reveal similar evolutions of wind maxima 
associated with observed phenomena of concentric eye walls. Similar to Allen, 
Hurricanes Beulah of 196 7 and Anita of 1977 are good examples of such evolutions 
observed in the western Gulf of Mexico. Hurricane Anita deepened on August 31 
and September 1 and its central pressure dropped to a minimum of 926 mb during 
the night of September 1, before striking the Mexican coast about 130 nmi south 
of Port Isabel, Texas. The concentric eye walls and the associated wind maxima 
were observed just after the central pressure fell below 940 rob (Willoughby and 
Shoreibah 1982). Hoose and Colon (1970) observed that concentric eye walls 
appeared in Hurricane Beulah shortly before the hurricane's central pressure 
dropped to 940 mb when Beulah was located about 200 nmi south of San Juan, Puerto 
Rico. They also observed that maximum winds occurred in the precipitation 
echo-free area outside the inner eye wall. They deduced that the concentric eye 
configuration would be quite unstable and the inner eye was probably dissipated 
by the subsiding downdrafts generated by the development of the more stable outer 
eye system. This concept was confirmed by numerical computations made by Shapiro 
and Willoughby (1982) using a dynamic model of Eliassen (1951). 
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We examined reconnaissance flight data recorded during a period of five hr when 
Beulah was about 120 nmi southeast of Brownsville, Texas (figure 21). Our 
analysis shows that wind maxima appeared at radial distances of 15 and 45 nmi 
from the hurricane's center near 1430 CST on September 19, after Beulah reached 
its maximum intensity and the central pressure dropped to 923 mb. 

It is gratifying to note that both Beulah and Allen weakened before crossing 
the southern portion of the Texas coast. In both cases, the maximum winds near 
the inner eye wall decreased in magnitude while the outer wind maximum contracted 
in radius. If the hurricanes had deepened and reached their maximum intensity 
just before making landfall? winds of much higher magnitudes would have occurred 
at close proximity to the hurricane's center. Under such a configuration of 
surface winds, surge generation caused by the approaching hurricane would be 
quite different from that of a weakening hurricane. Table 2 shows the minimum 
central pressure of some hurricanes and typhoons near the time when concentric 
eye walls were observed. An examination of the time variation of central 
pressure in these hurricanes and typhoons reveals that they were in a deepening 
stage prior to the observed events. The central pressure of all hurricanes and 
typhoons in this table, except for Debbie of 1969, dropped below 940 mb around 
the time when concentric eye walls were observed. We speculate that this 

phenomenon is associated with intense hurricanes in their deepening stage after a 
threshold intensity (as measured by central pressure of around 940 mb) is 
reached. 

It may be redundant to iterate the importance of wind maxima acting on and 
influencing the water levels in bays and estuaries when a hurricane crosses the 
coast and moves over land. However, based on the observations previously 
discussed, we recommend that further studies are needed to scrutinize wind 
configurations in intense hurricanes which deepen in the close proximity of the 
coast. Though this short-lived phenomenon might not change the general 
characteristics of a mature hurricane, it might well be an important factor to 
consider in the simulation of surge heights by using historical hurricane 
parameters as input to surge modeling. 

Table 2.--Central pressure of hurricanes and typhoons near the time when 
concentric eye walls were observed 

Storm date 

August 26, 1954 
March 24, 1956 
September 6, 1960 
September 9, 1967 
September 19, 1967 
August 20, 1969 
November 5, 1974 
September 2, 1977 
August 28, 1979 
August 30, 1979 
August 8, 1980 

Name 

Typhoon Ida 
Typhoon Sarah 
Donna 
Beulah 
Beulah 
Debbie 
Typhoon Gloria 
Anita 
David 
David 
Allen 

38 

Central pressure (mb) 

892 
940 
940 
940 
923 
954 
937 
930 
938 
930 
940 
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Figure 21.-Com.posite map of flight-level (990 m) winds observed in Hurricane Beulah during period 
1230-1800 CST, September 19, 1967. 
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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 as determined from reconnaissance 
aircraft and land-based radar data. 

Table A.l lists the hourly observations of sea level pressure, wind direction, 
wind speed, and gustiness obtained at regular reporting stations. These hourly 
observations are taken from u.s. Weather Bureau Surface Weather Observations 
forms (WBAN 10) covering the period August 8 through August 10, 1980. 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. 

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. Two 
stations in this network were in a position to track Hurricane Allen as it 
approached the Texas coastline. These stations are at Brownsville and Corpus 
Christi, Texas. The radar eye positions reported by these NWS stations, when the 
center was within range of the land-based radar, are listed in table A.2 by 
half-hourly intervals. 

The complete reconnaissance aircraft reports were con side red too voluminous to 
reproduce entirely in this report. Table A.3 lists those reports that provided 
the locations of storm center, observed sea leve 1 pressure, estimated surface 
winds, and/or the diameter of the eye. For a few of these 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 center has 
the same accuracy as the aircraft position detet'mined by radar and the land 
navigational systems. With some exceptions, the accuracies of these positions is 
generally within l nmi. The central pressure data is given in millibars and is 
determined by dropsonde or extrapolation from flight-level data. 

To obtain weather reports from oceanic areas, the NWS solicits the cooperation 
of merchant 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 and 
are reported by radio at synoptic time when the ship is underway. In addition to 
the ships in the cooperative programs, all ships are asked to send special radio 
reports when tropical storms or hurricanes are encountered. Data from ships that 
report through the regular reporting system, supplemented by data from thos(~ 

ships submitting weather observations after the arrival at their major 
destination, are listed in table A.4. \ve have restricted our listing to the 
location of the reporting ship, sea level pressure, and wind data. The data are 
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grouped by the time of observation from 1800 CST, August 7, through 1200 CST, 
August 10, 1980. 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 
programs are calibrated by the NWS when a ship is visiting a port in the U.S. 
where an NWS Port Meteorological Officer is assigned. These calibrations, 
however, may not be as frequent as desirable. 
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DATE AUGUST 8TH, 191l0 

18 19 20 ::>1 22 23 

PRESSU~E(M3) 101~.2 1014,9 101'+,J 1015,6 1015.6 10~'+.9 1013,4 1011,7 1010,4 1010,7 1o12,0 1012,1 

2'+ 

101'+,9 1014, i 1015.2 1015,9 1015,2 101'+,1 1012,'+ 1011,1 1010,'+ 1011,'+ 1012,'+ 1012 

wHJD urR< DEGJ ooc ouo ooo oo" ooo ,Joo nJo o6o o6o o6o o58 o7o 110 aGo 11o 13o no 130 13o 1'+o 13o 13o oo8 o2o 
WINO SPD (KNJ on 00 00 00 00 00 JO 06 04 07 1 05 09 09 Oa 07 10 12 1'+ 07 07 03 0 03 

GUST ( ~r;) 

DIITE IIUGIJST 9TH• 19'30 

PRESSU'lE( i'ILll 1UP.l 1811.4 1010.7 1111.3 1011,6 1011.3 1010,7 100A,6 1008,6 1008,3 1n09,3 1009,1 

1011,4 1010,7 1010,6 1011,6 1011,3 1011,1 1009,6 1008,6 1008,3 1008,7 1009,3 

WINO Uik<llEGJ 36l' 010 o'lo 021; o:-~o Bo oso o4o o6o o7o oso o7o o7o 010 o6n o6o oBn o9o o9o oaa 0 9a o5o o'+o 
WI~O SpD <KN) oq 05 07 Oh OA Oil 09 09 OB 12 1b 1'+ 12 10 11 12 1~ 10 09 07 07 06 06 

GUST (~Nl 

0/ITE AUGUST lOTH, 19qO 

PHESSUi~E<M9) 100e\o9 1007.':! 1007.3 1108.9 1010.0 1010,8 

1008,2 l007,j 1008,5 1009,7 1010,5 1010,1 

AHW DII(( DEG) 048 n40 060 04u 040 0'+0 050 060 060 050 050 U60 
WIND SPD (KNJ 0~ 07 09 08 10 10 11 12 10 10 10 10 

GUST <KNl 

1009,0 1008,7 1008,7 1n09,7 1010,5 

1010,0 1008,3 1008,3 1009,'+ 1010,8 1010 

o9o o9o o5o o'+o o5o o7o aBo o6o o7o o5o o7o 
12 Og 11 10 10 10 06 06 06 05 07 



..,. 
(]\ 

BEEVILLE• C~ASE FIELD• 

1 2 3 ~ 

DATE AUGUST 8TH• 1980 

PRESSU~E(MBI 1D14o0 1016,b 

1013,7 1013, 

WINO 
wn"o 

0'+0 
04 

01\TE AUGUST 9Tf!o 1':180 

TABLE ~.1 -- CONTINUED 
tiEA LEVEL PRESSURE A~D WIND DATA FROM REGULARLY REPORTING STATIONS 

~8°22' LONGITUDE 97°~0'W 
19 r 

TIME liN HOURS CST) 
---------------------'5 c, 7 8 9 10 11 12 13 1~ 15 16 17 18 19 20 :>1 22 23 

1013.~ 101~.0 1Q14.o 1013,2 1011,9 101o,5 1009,6 1010.~ lnlo,5 1010.~ 

2'+ 

1113.6 1014,3 1013,6 ~ot2.4 1011,3 1oo9.7 1o1o,o 1o1o.~ 1o1o,5 1010 

o3o o3o o4o o~o 060 o7o u4o o7o a9o oao oeo 120 100 too o9o n6o o5o o2o o3o 
o6 o6 oe oe o7 o6 12 10 11 10 11 14 oa 10 os o5 o6 oa 

PRESSU~E(MOI 100q,b 1007.~ 1006,7 1007,0 1007,5 1009,~ 1006,5 100~,3 1005,'+ 100'+,3 1n03,9 1002,5 

lOOd.~ 1006,7 1007,2 1008,5 1008,1 1008,1 1006,1 1006,2 100~,8 100'+,1+ 1003,1 1002 

o'+o o~o o3o o3o o~o o~o oso 13o oao 120 o9o oso oso o7o o7n o6o o7o o&o o&o o6o n6o oso o6o o7o 
10 11 10 lU 11 10 13 15 06 1q 16 22 1q 10 2:> 19 18 17 16 20 21 21 25 2~ 

DATE AUGUST 10TH, 1980 

PRESSUR[IMGI 100lo5 1LOO,H 

(fJEGl 
(KNI 
lt\Nl 

1000,'+ 1000,6 

11(1 110 0 90 
16 25 25 

999,5 

(I 

1D00,9 1001,7 1002,2 1002,9 100~,'+ 1002,9 1003,3 1no6,5 1008,3 

999,3 1001.5 1002.2 1002,4 1003,1 1002,'+ 1003,2 1oo'+,8 loo7,4 laos 

o~o 100 100 100 110 110 13o 120 1so t3o 15o 120 110 110 110 120 120 13o 13o 
30 24 18 22 21 2'+ 25 24 22 lq 12 23 24 22 18 12 14 1'+ lq 



WINO DATA FROM REGULARLY REPOHTING STATIONS 

BROWNSVILLE TX 
LATITUDE ~5•5~'N LONGITUDE 97026'W 
ELEVATION 1~FT 

TIME !IN HOURS CST) 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 :>1 22 23 2q. 

OATE 1\UGUST 8TH• 191l0 

PRESSUHEI ~~Ll) 1013.2 1012,4 1011.'3 1012.1 1011.9 1011,5 1010.6 1009,'> 1007.9 1008,2 1n0&.8 1005.6 

1012,9 1012. 1012,2 1012,2 1011,6 1010,8 1010,2 1008,5 1008,2 1007,1 1006,8 100'+ 

00 II 330 .340 330 32() 330 36Q 010 010 org 020 Oj9 ojg o2o 0'+0 oa aGo 030 3~~ !140 35o 3ig 3ig ou 05 05 0 ~' 05 06 09 10 15 16 lk 16 20 12 10 11 
r>II"''T' lolt,l\ 

.j::>. 
'-J 

DATE AUGUST 9TH• 19130 

PRESSUREIMBl 101)!1,1 1001.1 997.7 9'36. 3 994·6 9'<1,1 986.2 981,3 977.9 976.1 q74o5 970•6 

1001,7 99'3,<' ·n6.B 995,6 993,8 988,9 984,1 979,7 977,5 975,9 973,3 969 

020 340 340 360 360 010 3~g 350 3~9 36o 3~g 36o 3~g ::s~g 3~g 29o 25o 
18 19 19 24 31 30 34 42 3Lt 30 31 

GUST IKNl 

DATE AUGUST 10TH• 1980 

PRESSUPE( MBl 97?.7 979.1 9f37,o 995,3 1000.0 100l.Lt 1001.3 1001,1 1001,9 1002,2 1oo'+,2 1006,5 

976,9 98-5,2 991.7 999,8 1000,5 1002,1 1001,2 1001,1 1001,9 1002,6 1005,8 1006 

WinD DIRI I}[Gl 250 250 250 260 250 190 ?.00 190 200 2gg 2~~ 200 200 120 l~g 130 130 130 1~g ,r~ 1 ia lig lig WIND SPD IKNl 3:~ 32 40 40 41 42 40 36 28 14 10 27 22 20 22 
GUST IKNl 



.,. 
00 

COLL[G~ STATION TX 

1 2 3 .. 

DATE AUGUST 8TY• 1980 

PRESSUREIMBI 10l5oG 1015.3 

-- CONTINUED 
PRESSURE AND WIND DATA FROM REGULARLY REPORTING STATIONS 

~0035'N LO~GITUDE 96022'W 
31~FT 

TIME liN HOURS CSTI 
---------------------5 ;, 7 8 9 10 11 12 13 1£< 15 16 17 18 19 20 :>1 22 23 

101').6 101<:,,9 1016.1 1015.1 1013.'< 101:>,6 1011.2 1011,9 1o12,6 1012,9 

2'+ 

101 :i, s lli1f',b 1015,9 1016,5 1015,4 1014,4 1013,1 1011,6 1011,6 1012.3 1012,9 1012 

WHJD DIRI !lEG! OOD 000 JOO 060 
LHNO Sf'O lf<N l Oil 0(1 00 O"' 

GUST I K~ll 

Q60 J 1t0 oso 
116 05 Oil 

o 5o 
08 

o 7o 
07 

o7o 110 13o 100 1oo 12o 14o 13o 120 13o 15o 14o 100 o7o 110 
oa o7 1a 12 14 1:> 12 12 12 10 o5 o5 os o4 o5 

DATE AUGUST 9TH• 1980 

PRESSUULI~0J 1012, 11111.~ 1011.0 1011,6 1012,6 1011,8 1011.1 100q,8 1009,8 1009,5 ln10,, 1010,4 

1012,0 1011.5 1011.1 1012,6 1012,2 1011.5 1010,5 1009,5 1009,5 1009,5 1010,4 1010 

o6o o7n osu o6o o7o o7o o9o 12q o 1 loo 100 100 o9o o9o o9o n9o o9o o9o o7o 
} 09 10 15 15 15 15 15 15 07 06 05 06 10 08 

DATE AUGUST lOTH, 1980 

PRESSURE(~~) 1010,2 1~09,5 1009,5 1010,2 1011,1 1011,7 1011,1 1011,1 1010,5 1010,2 1n11,6 1011,6 

1009,8 1009,1 1010,2 1010,8 1011,7 1011,1 1011,1 1010,5 1010,2 1010,5 1011,6 lOll 

'~INr:> DTRtrJEGJ u% o7o o7o u o9o o7o o&o o9o o9o 120 120 o9o t2o o9o o9o 120 t3o 110 100 120 100 110 
WI~D SpO !KNJ 0~ 08 10 10 08 10 09 12 12 12 11 15 13 10 12 08 11 05 08 08 08 

GUST ( :(i'") 



""" l.O 

WIND DATA FROM REGULARLY REPORTING STATIONS 

CORPUS CHRISTI TX 
LATITUDE :ao~t6'11J LO'lGITUOE 97030 'W 
ELEVATION 44FT 

TIME (!N HOURS CSTI 
---------------------1 2 3 4 5 , 7 8 9 10 11 12 13 14 15 16 17 18 19 20 ::>1 22 23 24 

DATE AUGUET 8TH• 1980 

PRESSURE<M~l 1014,2 1013,5 1013,5 1013,9 1013,5 1012,9 1011,5 1010,8 1010,2 1010,2 1n09,5 1009,1 

1015,9 lu13.~ 1013,2 1013,9 1013,2 1012,2 1011,2 1010,2 1010,2 1oo9,8 1oo9,8 1oo8 

ooo o2o 36o oso o•o o4o 0so o6o o9o oBn oao o7o o7o o6o o4o n5o oso o2o o2o 
oo 09 10 13 12 13 14 18 20 18 17 16 19 14 13 12 14 09 10 

DATE AUGUST 9TH• 1980 

PRESSUR[(MBI 1007.~ 1005,4 1005,1 1006,4 1006,4 1004,7 1002,7 100::>,0 1001,7 1000,0 '198,6 998,6 

1006,4 1005,1 1005.4 1006,1 1005,4 1003,7 1004,1 1002,0 1000,7 1000,0 1000,0 997 

WINO DIRIDEGI 020 030 020 030 040 040 0'+0 050 050 030 020 030 060 04n 030 0'+0 040 020 040 
WIND SpD IKN) 14 19 1~ 17 19 28 22 28 26 25 28 28 30 2R 25 32 33 32 36 

n~+o o'+o o5o o7o 
35 30 32 38 

GUST IKNI 

DATE AUGUST 10TH, 198<1 

PRESSURE I ~1B I 99c,. 9 q94.2 992.6 996.6 997.3 1001,0 1002,0 100::>,7 1001.7 100'+,1 1n06,1 1008.5 

994,9 993,2 994.9 996,3 999,7 1001,4 1000,0 1002,0 1002,7 1001+,7 1007.8 1008 

oBo 080 110 110 110 100 110 120 1~8 1~8 1~~ l~g 120 150 l~B l~g 1~g l~g 120 ljg 1H t~S 45 45 1+8 45 45 45 1+3 1+3 22 12 22 



U1 
0 

TABLE A,l -- CONTINUED 
SEA LEVEL PRESSURE AND WIND DATA FROM REGULARLY REPORTING STATIONS 

CORPUS CHRISTI, NAS, TX 
LATITUDE 27•42'N LONGITUDE 97•17'W 
ELEVATION 1FT 

TIME CIN HOURS CST) 
---------------------1 2 3 4 5 6 1 8 9 10 11 12 13 14 15 16 17 18 19 20 ::>1 22 23 24 

DATE AUGUST 8TH, 1980 

PRESSURECM8l 1014o5 1014,0 1013,8 1014,0 1014.2 1013,8 1013,0 101::>,0 1011,0 1010,9 1nl0,1 1009.4 

1014,3 1013.~ 1013,9 1014,3 1013,8 1013,4 1012,5 1011,3 1010,8 1010,2 1010,1 1ooe 

WINo DIRtDEG> o9o o8o ueo oao o5o 03o o1o 010 o3o o4o o5o o4o o6o o6o o6o o7o o5o o5o o5o o5o n3o o5o o5o o3o 
WIND SPD lKNl 05 03 03 02 02 02 03 08 06 10 10 10 12 13 1o 14 14 12 12 14 12 12 13 10 

GUST (KNl 

DATE AUGUST 9THt 1980 

PRESSURECMBl 1007,6 1"06,1 1006,3 1005,7 1005,6 1004,2 1003,8 1001,8 1001,1 1000,6 999,4 999,3 

WIND DIR.{ DEG) u3l' 
WIND SPD (KNl l!i 

GU<::T lK~J) 

1006,9 

020 030 
11 10 

DATE AUGUST lOTH, 1980 

1005,4 

020 
14 

PRESSUFl ( i1i3) 996· 7 '95. 7 

996,1 99''•, u 

WIND D!R(DEGl 0 8C 0 80 0 90 100 
WIND SPD lKNl 3:\ 37 34 30 

GUST ( K~J l 50 51 48 49 

1006,2 

040 
13 
2Ci 

994.3 

110 
3lf 
46 

990 
16 
28 

995,2 

110 
35 
60 

1005,4 

o3o 
14 
25 

997.2 

120 
31 
47 

030 
18 
27 

998,4 

110 
30 
47 

050 
20 
30 

1005,1 

030 
17 
30 

o3o 
17 
27 

1003,8 

o3o o7o 
20 26 
31 38 

1002,8 

020 
§g 

o5o 
24 
34 

1001,2 

o6o 
28 
42 

o6o 
30 
42 

999,9 

050 
27 
42 

999,3 999,8 998 

o9o o~g n 7o o9o o9o O~Q 28 26 36 30 
38 44 44 43 47 

999,6 1001,9 1003,7 1003,8 1002,6 1004,9 1n07,2 1009,3 

1002,3 1002,8 1003,8 1002,7 1004,1 1006,0 1008,6 1oo9 

110 030 130 140 14o 130 120 120 120 130 1~8 130 ;-tg 14o 14o 1 '+o 
30 30 26 25 24 24 2o 26 28 24 20 h 16 14 
42 42 34 34 42 41 



U1 ,_... 

COTULL•\ TX 

1 2 3 

DATE AUGUST liTH • 1980 

PRESSlmE I ~18) 

DATE AUGUST 9TH, 1980 

PRESSUREIM'3) 

WIND fliKl 
WINO SPD 

GUST 

DATE AUGUST lOTH• 1980 

PRESSURE!M8) 

( DEGJ 
(KN) 
(KNJ 

'I 

WIND DATA FROM REGULARLY REPOkTING STATIONS 

~8°27'~ LONGITUDE 99013'W 
~53FT 

TIME liN HOURS CSTl 
---------------------~j 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 ?1 

lOl'l,q 101~.a 101~.8 1014,4 1012,5 1011,0 1010,0 1010,0 lol0.7 

101'1.~ 1015,1 1014,4 1013,6 1012,2 1010,3 1010,0 1010,4 

a 030 oso o6o o3o 100 oao 130 100 o8o 110 120 100 o7o oso 100 i1o 
3 O'l 04 o5 o5 oa 09 o5 o9 10 oa 06 os 15 04 05 o7 

1009,0 1010,1 1010,4 1009,8 1010,1 100 8 ,4 1007,1 1007,0 1007,3 

1009,0 1010,1 1010,1 1009,8 1010,1 1007,1 1007,9 1007,3 

3~o 36o 36o 010 o3o o3o o•o 100 110 o9o o6o osa o8o 010 o4o ~Go 
07 06 10 12 13 15 1'1 15 17 11 11 14 09 06 04 05 

lOOl,b 1001,6 1001.0 1000.0 999,0 99A,2 

1002,0 1001,3 1000,6 999,0 998,2 

010 oso o7o o4o o2o o3o o5o o7o oao 
15 15 17 16 20 18 24 24 lh 

997,6 

070 
24 

'997,6 1008,6 1n01,0 

1008,0 1000,0 

o9o o9o o9o 100 ioo 
27 24 17 17 18 

DATI\ E''JTE!lED O!JLY FOH THOSC TIMES TWIT '-JCI~E AVAILABLE 

22 23 24 



(.11 
N 

DALLAS LOVE ~IEL0 TX 

1 2 3 'I 

DATE AUGUST 8TH• 1980 

WIND Dtf{{IJEGl 170 170 170 1% 
WINO Si>D ( Km Or· 07 oa 04 

r!!C'T fVH\ 

DATE AUGUST 9THt 191)0 

100 120 140 
05 06 07 

GUST (i"(f\1) 

DATE AUGUST 10TH• 191JO 

160 170 1 170 
OG 10 07 

-- CONTINUED IA8LE 
SEA L£ PRESSURE AND WINO UATA FROM REGULARLY REPORTING STATIONS 

j2°5l'N LO~GITUOE 9605l'W 
~~OFT 

TIME (IN HOURS CSTI 
---------------------5 6 7 8 9 10 11 12 13 1~ 15 

1 200 200 180 160 160 130 200 130 100 
04 06 06 13 09 08 08 14 1.:> 

150 000 120 140 lri~ 130 1'+0 110 120 130 1'+o 
06 00 06 07 10 12 12 13 14 OA 

1 160 o9o 160 lig 1~S r5o 1ig 120 130 15o 
07 04 10 11 ll 10 1o 

16 17 

1'+0 190 
14 11 

1tg 1'+o 
15 

1 iS 11o 
10 

DATA ENTERED ONLY FOR THOSE TIMES THAT WERE AVAILABLE 

18 19 20 .:>1 22 23 2'+ 

120 1'+o 1 ~0 ;-g9 1~g 1~9 rgg 
10 15 10 

130 1so 150 i~g 1~~ 1~g l6g 12 12 12 

150 
15 1~8 150 

08 
1 so 

08 
190 

07 2ijQ 2ga 



(./1 

(.N 

TABLE A,1 -- CONTINUED 
~EA LEVEL PRESSURE AND WIND DATA FROM REGULARLY REPORTING STATIONS 

FORT WORTH TX FA~ 

1 

DATE AUGUST 

WIND DIR!DEGI 16t1 
WHJD SPD !KNl 10 

GUST !KtJl 

DATE AUGUST 

WEG l o9n 
) 0'1 
) 

2 

LATITUDE 32•49 1 N LONGITUDE 97•21'W 
ELEVATION 670FT 

3 4 5 
"' 

7 8 9 10 

8TH• 1980 

170 000 190 1'+0 230 
10 00 09 06 as 

9TH• 1980 

0 1 I) so 110 1~g 160 ogg ()4 04 10 

DATE IIUGIJST lOTHt 1980 

WHJD DIRIDEGl 190 180 190 17G 150 1'+0 oao 110 150 150 
WIND SPO !KNJ OIO 05 10 07 06 05 06 oe 10 12 

GUST <KNJ 

DATA E~TERED ONLY FOR THOSE TIMES THAT ~ERE AVAILABLE 

TIME !IN HOURS CSTI 

11 12 13 ltl- 15 16 17 

170 17o ogg 14o 14o o9o 
12 14 1? 16 12 

1i~ 1f~ 120 100 lOo oi~ 120 
11 10 11 11 

130 140 140 l~g 15o lrg 160 
12 14 13 11 1'+ 

18 19 20 :>1 22 23 24 

1ig 110 1~g , ~g lci~ 1~g 12 

lEg 1 ia lr~ 1i~ 1ri~ lcig 1~~ 

l~g 1~g 1~9 16o lbg 180 000 
10 04 00 



WIND DATA FROM REGULARLY REPORTING STATIONS 

GALVESTU~! TX 
LHITUOE 29°18'1\J LO\IGITUDE 94048•W 
LLEVATION 7FT 

TIME liN HOURS CST) 
-------·-------------1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 ?1 22 23 24 

DATE AUGUST 13TH, 1980 

WHJO OIRIDEGJ 040 0 1+0 0'+0 030 040 050 070 050 060 060 o~g 070 080 090 060 060 on WIND sPD IKNl 11 :)9 ()9 08 11 11 16 17 13 1'+ 12 12 13 10 12 
GUST IK~-1) 

tr1 
.f::> DATE AUGUST 9TH, 1980 

IDEGl 0130 070 080 080 080 080 090 09o 
I KN l 21 17 22 2'+ 21 23 23 22 
IKNl 

DATE 1\IJGUST lOTH• 191JO 

WHJD DIHI!1EGl 1 120 120 120 110 120 110 120 120 110 llo llg 120 1lg 110 1u ,la WIND SpO IKNl 20 18 21 18 1c. 21 16 18 16 13 15 1'+ 

DATA Ei'ITERED ONLY FOf< THOSE TIMES THAT iiERE f\VAILABLE 



lABLE A.1 -- CONTINUED 
SEA LEVEL PRESSURE AND WIND DATA FROM REGULARLY REPORTING STATIONS 

KINGSVILLE• NAS• TX 
LATITUDE d7030'N LONGITUDE 97049'W 
ELEVATION 5FT 

TIME liN HOURS CSTl 
---------------------1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 t7 18 19 20 ::>1 22 23 24 

DATE AUGUST 8THt 1980 

DATE AUGUST 9THo 1980 

PRESSUREtMaJ 1006.9 1 :)0 5. 3 100'+,:) 1005,3 1005,9 1004.0 1002,2 lOOo,9 1000.'+ 998,6 q97,3 997,6 
V1 
V1 1006.1 1004,5 1005,5 1005,7 1005,0 1002,7 1001.9 1000,5 999,1 998,4 998,3 995 

WIND DIR<OEGl 350 ?>Go 010 01(1 oi~ 030 020 o~g o~g 020 o2o u2o of~ o~g o3o o~g o~g o~g 020 o~g 0~~ 0~~ o~s 0~8 WIND SPD lKNl 12 12 12 16 H 10 24 24 24 2;> 33 
GUST IKNl 43 42 'l-4 'l-3 41 49 

DATE AUGUST lOTH, 1980 

PRESSURE(MBl 993.9 ·,91.1 987.1 985.2 991o9 9%·9 998.1 99g.9 1000,7 1002,0 1004.0 1006•7 
992,0 989,6 985,4 989,0 995,6 997,7 998,7 1000,2 1001,1 1003,3 1006,3 loo7 

WIND D!k( DEGJ 070 070 n7o 080 0 so o~g 120 usa 150 l~g 1~~ l~g 1~g l~g t5o 1 i9 t1o 1Jg l'+o 1i~ 13o 1~g 1~~ 2~8 WIND SPD IKN! 36 39 36 40 44 6o 50 44 23 11 20 20 
GUST IKN 53 49 49 57 57 62 70 66 61 46 37 



(/1 

0\ 

LAUGHLIN AFB, TX 

1 2 

TABLE A,1 -- CONTINUED 
SEA LEVEL PRESSURE AND WIND DATA FROM REGULARLY REPORTING STATIONS 

LATITUDE ~9°22'N LONGITUDE 1U0°47'W 
ELEVATION 1082FT 

TIME (IN HOURS CST) 
---------------------3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 ?1 22 23 24 

DATE AUGUST 8TH• 1980 

PRESSUREt~B) 1014,9 1014.5 1014,5 1015,1 1014,9 1014,5 1012,9 1011,2 1010,2 1009,7 lolO, 1 1010,9 

(DEG) 120 
( KNl 011 
lKNl 

1014,7 1014.~ 1014.7 1015,5 1014,9 1013,9 1012,2 1010,5 1009,8 1010,3 1011,0 1012 

12o 120 too 100 120 120 110 120 14o 120 ooo 15o 13o 120 100 110 120 i2o o8o 110 100 
04 04 03 05 04 06 04 ,·4 06 04 00 05 08 07 11 05 06 04 02 03 04 

DATE AUGUST 9TH, 1980 

PRESSURE(MBl 1012.2 1011,6 1011.0 1011,6 1012,4 1011,8 1009,9 100 8 ,0 1007,5 100a,O 1008,8 1009,5 

{ DEGl 1 
IKNl 
( ~t.J) 

1011,8 1011, 101o.a 1012,2 1012,4 1010,9 1009,o 1oo7,3 1007,7 1ooa.o 1oo9,4 loo9 
090 0Bo o7o o 3oo ooo 020 010 o9o o~o o7o oso oso oso tgo oso 120 loo 120 i1o 110 110 oso 

o3 02 o o? oo 02 02 06 06 os 10 07 1o s 1q lG 10 01 02 oq os o 

DATE AUGUST lOTH, 1980 

PRESSURE(MSI 1uo8,B 1008,3 1007,5 1008,0 1009,7 1009,8 1008,2 1007,1 1006.2 1006,0 1no5,2 1005,2 

1ooa,2 1007.9 too7.2 lOO&.q 1010,2 1009,3 10o7,7 1006,4 1006,2 1005,4 1oo5,2 loo5 

33o 011 010 o1o oGo o3o o1o 010 o1o 010 36o o1o oto o1o o1o 36o n2o o3o o4o o4o 
03 Ob 07 08 06 06 10 11 Od 10 1? 14 14 15 12 12 18 22 20 20 

(0EG) 000 
< ~r.J 1 oo 
( K1J l 



tn 
"-l 

LUFKIN TX 

1 2 3 

DATE AUGUST 8TH• t9fl0 

PRESSUilF ( f~rl l 10 lf. .1 1<116.1 

1011.>.1 

WIND Dlf{( DEGI GOP JOO fl 
WINO SPD (KNI OU 00 

GUST {Kf~) 

DATE AUGUST 9TH, 1980 

4 

TABLE A.l •• CONTINUED 
SEA LEVEL PRESSURE AND WIND DATA FROM REGULARLY REPORTING STATIONS 

olo LONGITUDE 94045'W 

TIME liN HOURS CST) 
---------------------5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 ?l 22 23 24 

l015.d 1016.4 1016.7 1016,1 101~.1 101~,0 1012,4 1012,7 1n13,3 1013,6 

10lh,4 1016.7 1016,4 1015,4 1014,0 1012,7 1012,4 1013,0 1013,6 1013 

coo 000 o5o o4o oso 060 o5o o4o oBo o7o o7o 100 o9o 100 180 120 n9o 120 o8o 110 
00 00 06 06 10 08 12 12 lU 14 1? 15 12 10 B 06 05 05 05 05 

PRESSURE! •RI 1011,0 1012,7 1012.7 1013,0 1014,0 1013,0 1012,3 10ln,9 1010,3 1010.6 ln11,9 1011,3 

1013,0 101?,/ 1013,0 1013,7 1014,0 1012,3 1011,6 1010,3 1010.3 1010,9 1011,6 lOll 

1:1o 
10 1i~ lg9 1~g 120 

10 l~g 

DATE AUGUST 10TH• 1980 

PRESSURCIMB) 1011,7 1011,0 1011,0 1012,1 1012,6 1012,9 1012,2 1011,2 1010,9 101o,9 1012,1 1012,4 

1011,3 1011,1 1 1011.7 1012,3 1012,9 1012,2 1011,5 1011,2 1010,9 1011,2 1012,4 1012 

WIND DIR(i:1EG) 130 100 0 09G 090 OAO oBo 090 120 100 170 140 120 190 17o 170 120 110 100 o9o 120 120 15g 120 
WIND SPO IKN) OG nb Ob 06 04 OA 12 10 12 12 07 08 10 OA 10 10 Q7 06 05 05 05 0 04 

GUST IKN) 



(./1 

00 

TABLE ~.1 -- CONTINUED 
~EA L[VEL PRESSURE AND WIND DATA FROM REGULARLY REPORTING STATIONS 

MCALLE'J TX 
LATITUDE ~6°11'N LONGITUDE 98°14'W 
ELEVATION 122FT 

TIME !IN HOURS CST) 
---------------------1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 ?1 22 23 24 

DATE AUGUST 8TH• 19R0 

PRESSURE! r~B) 1013.8 1012,8 1012,5 1012,8 1012,8 1012,1 1010,8 100"1,8 1Q08,7 1009,4 1oo8, 1 1008,4 

1012,8 1012. :· 1012,5 

I DEGl ooo 300 000 000 360 32'\1) 
IKNl 00 05 00 00 05 ott 
IKNl 

DATE AUGUST 9THt 1980 

PRESSURE(M8) 1006,4 1004,0 1004,0 

1005,4 1003,4 1003,0 

!DEGl 340 330 030 330 
(KNl 15 13 18 15 
IKNl 

DATE AUGUST 10THt 1980 

PRESSURE(M81 

WIND DIR!DEGl 
WIND SPD IKN) 

GUST IKNI 

1013,1 

:'140 010 
06 05 

DATA ENTERED ONLY FOR THOSE TIMES THAT WERE AVAILABLE 

1012,5 

35o 
00 

995.2 

200 
20 

020 
07 

995,6 

200 
20 

1011,4 

36o 
08 

997.3 

1~8 

34o 
09 

998,3 

190 
14 

1010,1 

010 Ofij 10 

999.3 

999.7 

180 180 
15 15 

1008,7 1008,7 1009,0 1008,7 too7 

o2o o5o o3o ofg oig o4o n20 360 3i~ 3f~ 13 09 11 07 08 10 

999.7 999,7 1002,1 1n05,7 1006.0 

1ooo.o 1ooo,1 1003.4 1005,7 1oo6 

180 180 t5o 150 150 19o ?10 18o 160 110 
1s 20 21 20 16 05 12 12 06 05 



U1 
<.0 

MIDLAf~0 TX 

1 2 

TABLE A.1 -- CONTINUED 
:o;EA LEVEL PRESSURE AiJO WIND DATA FROM REGULARLY REPORTING STATIONS 

LATITUDE 31°57'N LONGITUDE 102•11•W 
ELEVATION 2857FT 

TIME liN HOURS CSTI 
---------------------3 4 '5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 ~1 22 23 21j. 

DATE AUGUST 8THt 1980 

PRESSURliMBI 1012.7 1012.6 1013.1 1013.6 1014.0 1013,6 1012,1 101o,4 1009,5 1009,1 lolO,q. 1011,6 

WIND DIR! DEGl 1 
WIND SPD IKNl 

GUST IKNl 

1012,1 1012,6 1013,2 1013,7 1013,6 1012., 1o11.5 1oo9,8 1oo9,2 101o.o 1o1o,1 1011 

1bO 16o 15o 140 160 14o t6o 160 110 130 t4o 130 t4o too 15o 15o 14o 14o t3o ,so 120 110 110 
06 10 1C 10 07 08 11 10 11 12 11 14 15 1~ 14 15 14 13 12 11 07 06 06 

DATE AUGUST 9TH, 1980 

PRESSUREIMBJ 1011,6 1011.0 1011.2 1011,8 1012.1 1011,7 1010,3 100A,6 1007,4 1007,5 1o08,2 1009,1 

1011.2 1011,1 1011.4 1011.6 1012.1 1011.2 1009,5 1007.6 1007.5 1007,7 1008,9 1009 

130 t3o 13o 13Q ooo ooo ooo 11o 160 160 160 14o 150 !5o 12o 120 110 t4o 13o 120 ito 110 120 13o 
08 10 10 13 13 10 17 lh 14 14 13 13 13 13 10 12 11 

DATE AUGUST 10TH• 1980 

PRESSUREIMdl 1009.1 1noa.7 

1008,8 100!1. 

8 1 

1008o7 1009,7 1010.6 1010.5 1009.6 100a.7 1008,2 1008 0 6 1009.8 1010o7 
1008,7 1010,3 1010,6 1010,1 1009,1 1008,3 1008,5 1009.2 1009,9 1011 

o ooo 14o 13o 120 13o 130 100 110 12o 130 t3o 14o 120 120 i3o 110 1oo 100 
0 00 07 11 12 14 12 15 14 17 14 19 18 20 16 15 20 14 12 



0'1 
0 

WIND DATA FROM REGULARLY REPORTING STATIJNS 

PORT AHTHURo ,TX 
~9057'N LONGITUDE 94° l•W 

TIME liN HOURS CSTI 
---------~-----------1 2 ?, li 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 ::>1 22 23 2'+ 

DATE AUGUST 8TH• 19~0 

PRESSUREIM8l 101~.2 

10 

DEGl 
( I~N) 
(;<(I~) 

1014,4 1014,6 101~.1 1015.6 1015.3 101'+,2 101~.0 1012,1 1012,4 1n12.6 1012,2 

,8 1014,j 1014,8 1015,3 1015,3 1014,6 1013,5 1012,5 1012,2 1012,1 1012,6 1012 

o3o o40 J~o oso o o8o oao o9o o9o oso o9o oso oao o6o o6o oao n8o o7o o7o o6o 
07 Ob 06 09 15 16 16 16 20 17 17 16 15 13 13 14 13 15 15 

DATE AUGUST 9TH, 1980 

PRESSU~E(:1i3l 1011.2 1010,8 1011.0 1011,2 1012.2 1012,3 1011,4 101n,6 1010.2 1010,'+ 1n1o,B 1011,1 

(ll[G) 0 
( K!J l 
(t<;!l;) 

lOlO,Il lUll!, 

o7o o 
16 

1011.0 1012,2 1012,3 1011.9 1011,3 1010.'+ 1010,0 1010.8 1010.8 1010 

o o1o o7o o8o o7o 1og 118 110 120 12n 103 100 o9o 110 n9o o9o 118 1oo 
15 18 18 18 2 2 23 22 22 2 13 14 17 16 14 14 

DATE AUGUST 10TH• 1980 

PRESSUREIMJl 

( 

1UJU,3 1G09,6 1009,9 1010,6 1012,1 1012,8 1012,1 1011,6 1011,2 1011,0 1o12,0 

0 
1 

1009.8 lOOq,b 1010,3 1011,4 1012,5 1012,5 1011,8 1011,3 1011,3 1011,3 

u9o o o o9o o9o 1oo 13o 100 13o 120 120 12 0 110 12o 13o 110 12o 
10 10 10 11 12 14 17 15 15 17 14 13 12 12 10 

120 
08 

110 
08 liB 



(J\ 
1-' 

WIND DATA FROM REGULARLY REPORTING STATIONS 

SAN MJTONIO TX 
~9032'N LONGITUDE 98°28'W 

79~FT 

TIME liN HOURS CSTl 

1 2 3 4 5 6 7 8 9 10 11 12 13 1'+ 10 16 17 18 19 20 ::>1 22 23 2'+ 

DATE AUGUST 8TH• 1980 

PRESSURE(MH) 1015,3 1015,0 1015,1 1015,'+ 1015,6 1015,0 1013,2 1011,8 1010,8 1010,5 lo11,7 1012,1 

1015,3 1015,1 1015,1 1015,6 1015,0 1013,9 1012,6 1011,1 1010,5 1011,4 1012,2 1012 

100 ooo ooo 32Q 32o uoo 35o o3o o9o oso 120 o7o o6o o7o o6o o9o o9o 120 110 1oo 100 35o 3'+o o3 oo oo o~ o<+ oo o3 os 08 o9 10 oe 10 14 11 14 10 10 15 10 o7 o4 o4 

DATE AUGUST 9TH• 1980 

PRESSURE!MB) 1011.7 1010.7 1009.7 1010,7 1010,7 1010,7 1009,7 100A,5 1008,0 1007,6 1o08,7 1008,4 

330 
05 

1011,4 1010,6 1009,7 1010,7 1010.6 1010.5 1009,1 1008.4 1007,6 1008,0 1008.7 1008 

36o 010 o3o o4o o2o o6o o1g o5o oso o4o o5o o7o 36o oto o5g ocg oso nso o4o o3o o3o 
06 08 Q9 10 11 13 1 12 14 13 1'+ 17 05 08 1 1 08 08 06 11 09 

DATE AuGUST lOTH• 1980 

PRESSURE(MB) 1007.3 l006.B 

WINO 
WIND 

<DEGl 030 
(KNl 13 
!KNI 

1007.0 1006. 

040 040 
12 12 

too6,3 1006.6 loo7.5 too7,8 l006.7 1004.4 toos,9 1oo6.3 1no8.o tooa.s 

1006.3 1006.7 1ooa.1 too7.o 1005,6 1oos.o too5,6 too7,o 1008,5 loo9 

04o o3o o3o o3o oso o4o o3o o3o o5o o7o oBo o7o o5o o7o n6o o7o o7o o9o 
14 12 14 17 20 18 17 24 2? 30 21 20 21 20 17 17 20 14 
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N 

1ABLE A,1 -- CONTINUED 
SEA LEVEL PRESSURE A~D WIND DATA FROM REGULARLY REPORTING STATIONS 

SAN ANTONIOtKELLY AFB• T~ATITUDE 29~3'N LONGITUDE 98°35'W 
ELEVATION 690FT 

1 2 3 If 5 6 7 8 9 10 

DATE AUGUST 8THt 1980 

TIME tiN HOURS CST) 

11 12 13 14 15 16 17 18 19 20 ;>1 22 23 

PRESSUHE(MBl 1015.5 1015,0 1015.1 1015,3 1015.6 10l!f.G 1013,2 1011,7 1010,6 1010,!f 1o11,7 1012,3 

24 

1015,2 1015,b 1015,3 1015,5 1015,0 1014,0 1012,4 1010,9 1010,If 1011,0 1012,1 1012 

WINO DIRtDEGl 120 
WIND s~D {KNl 04 

GUST (KNl 

ooo oou ooo o3o o2o o5o olfo 100 100 o9o 100 o9o 13o o'o o'o 110 1oo 120 ,38 o'o 100 o6o 
00 00 00 02 Olf 03 06 05 03 05 05 06 Oa 10 10 10 11 11 1 08 04 02 

DATE AUGUST 9THt 1980 

PRESSUREIMBl 1011.9 lJll,O 1009 • .; 1010.9 1010.8 1010,5 1009,5 1001\.2 1ooa.4 1007.9 1noa.6 1008.2 

1011,4 1010.!:;) 1009,9 1010,9 1010,5 1010.4 1008,8 1008,4 1007,6 1007,8 1008,1+ 1oos 

WINO OIR{OEGI 000 020 010 030 o3o 030 or~ oi~ 050 or~ o4o ot~ ot.o oi~ o7n og~ Oci~ 18~ 18a 0~~ n6o ot~ o5o oi~ WIND SPD IKNI 00 02 02 0& 06 10 10 10 18 o, 10 06 
GUST IKNI 

DATE AUGUST 10TH• 1980 

PREssurE! 1 1007,2 1006,2 1006.1 100 0 ,4 100&•8 1007,0 1005.6 100~.2 1005,5 1005,~ 1nOt,,7 1001.8 

1006,6 lOOt,l 1006.2 1006,2 1007.~ 1006,4 1004,7 1003,8 1005,3 laos., 1007.6 1009 

WINo OIRIDEGI o4n o5o o5o o6o o5o oso Olfo o~o o3o o7o o6o o4o o4o o4o o7o 08o o9o o9o o8o 100 nso oao oso o9o 
WIND SPD IKN 15 16 15 16 16 16 16 16 18 10 18 20 18 20 24 20 20 10 10 18 18 20 20 15 

GUST IKNl 



(J\ 
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fABLE A,l ·- CONTINUED 
~[A LEVEL PRESSURE AND WIND DATA FROM REGULARLY REPORTING STATIONS 

VICTORIA TX 
L0~GITUDE 96055'W 

TIME liN HOURS CSTl 
··-------------------1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 :;>1 22 23 24 

DATE AUGUST 8THt 1980 

PRESSURE!MBl 101~.9 1014.2 1014.j 1014.9 1014,9 1014,2 1012.8 1011,5 1011,3 1011.8 1n10,8 1011,1 

1014,5 1U14,; 1014,7 1015,2 1014,3 1013.3 1012,5 1011,1 1011,3 1011,3 1011,5 1010 

WINO DIR!DEGl 
WIND SPD (KNl 

GUST IKNl 

DATE AUGUST 9TH• 1980 

PRESSURE(MBI 1009.8 1008,2 

o2~ 020 o3o o2o o3o o4o o5o o5o oeo o9o oso o9o oao 100 oeo o9o osg n6o o7o oso o6o 
0& 05 08 08 09 12 13 12 13 16 20 18 15 16 18 15 1 06 12 11 13 

1ooe.1 1ooa.4 1008,4 1009.1 1007,7 100 7 .1 1007,4 1006,7 1no6.9 1006,1 

1009,1 1UO tl, 1J08,1 1oos,6 1008,4 10o8,7 1001,2 1oo7,7 1oo6,7 1001,1 1oo6,4 1ooS 

o5o o&o o6o o6o o7o o7o o7n 14o o7o o6o o6o oso n7g o~o o7o oso 
19 20 18 2~ 19 20 2:;> 15 18 13 12 18 1 14 20 20 

DATE AUGUST lDTIIt 1980 

PRESSUREIM3l 1005.~ 1104,7 1004,3 1006,1 1006,7 1007.1 1006.7 1007,1 1007,1 1008,1 1o09,3 1010,1 

1005,0 1004,7 1005,0 1006,4 1006,7 1006,7 1007,2 1007,1 1007,1 1008,4 1009,8 1010 

12o 110 o9o 100 o9o 100 o9o 100 o9o 100 110 o9o 110 o9o i1o 110 11o 1~0 
22 20 16 20 24 22 26 22 2n 18 19 18 12 12 11 12 12 12 



0\ 
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WACO TX 

1 2 3 4 

TABLE A,l -- CONTINUED 
SEA LEVEL PRESSURE AND WINO DATA FROM REGULARLY REPORTING STATIONS 

31037'N LONGITUDE 970l3'W 
500FT 

5 6 7 8 9 10 

TIME (IN HOURS CST! 

11 12 13 14 15 16 11 18 19 20 ?1 22 23 24 

DATE AUGUST 8THt 1980 

PRESSUREIMB! 101~.7 1015,4 1015,7 1016,2 1016•5 1015.5 1013,9 101?,7 1011,5 1011,5 1ol2,5 1012.8 

WINO DIRIDEGI 1 
WIND SPD IKN! 

GUST IKNl 

1015.7 1015,7 1015.9 1016,5 1015.8 1014.8 1013,6 1011,7 1011,2 1012,1 1012.8 1012 

t60 220 ooo ooo ~6o oGo o5o o7o o8o t3o 110 t4o t4o 14o 14o t4o t4o 120 ito 100 t4o ooo 
o8 o4 oo oo o4 03 o3 o4 o9 10 10 13 12 o6 12 10 o9 o5 o5 o5 o7 oo 

DATE AUGUST 9TH• 1980 

PRESSURE(MB) 1012,4 1012,4 1012,4 1013,0 1013,3 1013,3 1011,5 10lo,2 1009,8 1009,5 1011,0 1010,6 

WINO DIR(DEG) 
WINO SPD (KNJ 

GUST IKNI 

1012,4 1012,4 1012,4 1013,8 1013,3 1012,0 1010,9 1009,8 1009,5 1009,8 1011,0 1011 

ooo ooo ooo 34o 010 o8o 120 110 110 13o o6o 110 110 100 110 120 120 11o 1Go 16o 1So t4o 120 
00 00 Ou 04 05 04 11 09 12 10 11 13 06 1~ 14 10 10 OB 14 0~ OB 04 04 

DATE AUGUST lOTHt 1980 

PRESSUREIMBl 1010•6 1010,1 1010.1 1011,2 1011,9 1012,5 1011,5 1010,8 1010,8 1010,5 1010,8 1011,5 

1010,1 1010,1 1010,5 1011,5 1012,1 1012,1 1010,8 1010,8 1010,5 1010,5 1011,5 1011 

WINO DIR(DEGI 140 130 100 090 050 090 aBo 120 140 130 150 tGo 140 150 17o t7o 150 150 130 120 130 120 130 130 
WIND SPD IKNJ 08 08 06 05 04 05 05 11 12 12 13 13 09 10 14 12 11 08 09 09 06 05 04 03 

GUST IKNI 



TABLE A•2 -- RADAR LYE PuS IT I:J~ REPORTED BY NWS STATIONS 

TIME BRO\.JNSVILLE TIME CORPUS CHRISTI 
I CST> LAT LONG I CSTl LAT LONG 

AUGUST 8TH• 1980 

2010 24 35 93 20 2000 
2105 2'+ 4C ':13 31 aoo 
2130 21+ 36 93 41 2130 
2203 24 3'\ S3 so 2200 
2234 24 I+ . 93 ~)5 2230 
2310 21+ Lt7 93 ~9 2300 
2330 2'+ 51 94 u6 2330 

AUGUST 9TH 
5 24 52 9't 14 5 

35 2'+ 53 74 19 30 
103 24 58 94 26 100 
135 25 0 9't 31+ 130 
206 25 Ott :;u 38 200 
235 25 07 94 '+6 230 
305 25 00 9~ 06 300 
330 25 OI.J. 95 02 330 
'+10 25 06 ':15 06 '+00 
430 25 05 95 to lf30 
510 25 06 95 16 500 
53o 25 08 95 17 530 25 05 95 18 
610 25 03 95 ?2 600 25 10 95 25 
630 25 08 95 28 633 25 ~~ 95 28 
710 25 1C 95 31 703 25 95 35 
730 25 11 95 34 734 25 07 95 35 
810 25 13 95 37 eoo 25 08 95 35 
830 25 14 95 '+2 832 25 12 '35 44 
910 ~~ 16 95 44 900 
93o 18 95 1+9 931+ 25 19 95 54 

1010 25 1o 95 53 1og1 25 16 95 55 
1030 25 20 96 00 10 0 25 19 95 1+6 
1100 ug2 25 20 96 05 
1130 25 17 % 07 11 5 25 21 96 06 
1210 25 22 96 10 1202 25 23 9b 11 
1235 25 23 96 12 1235 25 23 96 l! 1310 25 26 96 14 1303 25 27 96 
1330 25 27 96 16 133'+ 25 28 96 17 
111-02 25 28 96 18 1'+05 25 27 96 17 
11+30 25 31 96 20 11+35 25 29 96 19 
1500 25 34 96 22 1503 25 32 96 26 
1531 25 34 96 28 1530 25 37 96 26 
1556 25 37 •96 31 1608 25 36 96 32 
1631+ 25 38 96 34 1635 25 38 96 3't 
1703 25 39 96 4Q 1701+ 25 38 9& 35 
1733 25 38 96 4Q 1735 25 37 96 38 
1803 25 40 96 43 1802 25 37 96 38 
1830 25 4C 96 41-3 1830 25 39 96 '+3 
1900 25 41 96 43 1906 25 41 96 '+3 
1930 25 43 96 4'+ 1935 25 '+0 96 1+5 
20g6 ~~ 46 96 '+6 ~gg§ ~~ ~; §g ~~ 20 0 48 96 46 
21g1 25 52 96 so 2100 ~5 '+7 96 1+6 
21 3 25 58 96 53 2135 25 55 96 5i 
22g3 25 59 '36 59 2200 25 58 96 5 
22 2 26 02 97 Olf 2235 25 55 97 02 
23g3 26 Olf 97 10 2300 26 03 97 08 
23 2 26 06 97 11 2335 26 05 97 12 

AUGUST 1OTH 

3 26 12 97 15 0 26 05 97 12 
30 35 26 16 97 15 

1g3 26 14 97 18 56 26 16 97 15 
1 2 26 17 97 22 135 26 15 97 25 
202 26 22 97 28 159 26 20 97 29 
230 26 27 <;;7 32 235 26 22 97 29 

65 



TABLE A•3 -- PERTlNEriT DATA EXTRACTED FROM RECONNAISANCE FLIGHT REPORTS 

011 TE/TI r~E STORr1 CENTEt{ SEI\ LEVEL FLT.LVL EYE REMARKS 
<CST I LI\T LONb PRESSUHE WINO OIAMETEH 

( ~1f3) I K~l) UJ.f"'IJ 

7 1920 22 15 8!\ 15 105 10 WIND 160/bqKN 3U~.~t FROM CENTER 
7 2045 22 15 8B C.7 937 73 10 
7 2310 22 31 BG :l5 945 67 10 WALl CLOUD 15N.MI THICK 
8 IJ2 22 1+8 89 .i.8 946 82 
8 3(19 23 06 8:l 4t\ 950 111 10 
8 431 23 12 90 Ub 'j50 82 
8 544 23 18 90 ;:.:4 961 80 10X30 
8 81+9 23 36 91 (JQ 959 71 20 
8 1125 23 54 91 ·~2 949 110 18 
8 1436 24 15 92 23 927 120 
8 1719 24 21 92 !:>O 913 145 10 
8 2000 24 37 93 20 914 107 12 
8 2100 24 42 9~ -'5 911 12 
8 2300 24 54 9'+ uo 96 
8 2358 24 59 94 1'+ 909 1~~ 7 
9 306 25 12 94 !:>1 'H6 10X8 
9 351 25 15 9l+ :;9 104 

(J\ 9 l+2 25 18 95 uo 915 103 
(J\ 9 510 25 1l+ 95 J 1 'H6 92 10X7 

9 616 25 13 9o ~2 92 
9 7llf 25 14 95 .50 98 
9 811 25 16 95 ;)8 91 
9 901 25 12 95 it9 920 93 12X9 CLOUDS FILl THE EYE 
9 1210 25 23 96 10 100 8 
9 1~36 25 37 96 :j,.9 929 95 19 MAX wiNO HgKN 2ND MQX 60 NMI FRO~ CENr~R 
9 17l+~ 25 45 96 38 933 93 MAX WINO 9JKN lONMI FHOM CE~TER 
9 2039 25 53 96 11/:) 942 80 20Xl2 
9 2202 26 1 96 :.:.9 91flf 78 HUHRIC.I\NE ,,IN<JS EXTEI\JO 150NMI OUt NORTH 
9 2236 26 05 97 IJ5 945 60 10 
9 2332 26 04 97 J.2** 70 10 EYE OVER LAND 

10 2 26 07 §1 17** 60 EYE OVER LAN~ 
10 40 26 09 7 l7"<* 80 CLOUDS FILLI G EyE 

** STORM CENTER FIXFO BY RADAR 



TABLE A.tt 
SEA LEV~L PR~SSURF ANn WIND nATA FROM SHIP REPORTS 

LAT 

1800CST 

20 0 
28 tt2 
28 36 
28 18 
26 54 
26 0 
24 24 
23 42 
26 tta 
25 54 
2tt tt2 

2100CST 

25 tt8 
25 54 
26 0 
23 24 
26 42 
28 tt2 
27 18 

oooocsT 

26 0 
23 0 
29 12 
25 54 
24 48 
26 24 
28 42 
28 0 

0300CST 

25 54 
26 0 
22 42 
26 54 
27 24 
28 42 

0600CST 

26 0 
23 12 

LONG WINn 
DIR SPD 

7TH AUGUST 

AS 12 190 25 
95 1~ 050 02 
93 36 100 11 
90 4:> 090 20 
90 1:> 050 18 
93 3o 070 17 
95 lA 050 20 
90 12 040 30 
SA 4:> 070 34 
A9 tt;;> 070 27 
A6 3n OAO 34 

7TH AUGUST 

85 lA 090 36 
89 't2 070 29 
93 3n 070 19 
90 tt:> 020 25 
87 54 070 3tt 
<35 lA 051) 02 
91 ;:, 050 24 

8TH AUGUST 

93 3o OAO 19 
91 24 360 30 
AA (l OAO 16 
89 4:> 080 33 
85 5t.+ 120 36 
96 1:> OAO 17 
CJ5 1A 070 02 
92 42 100 13 

8TH AUGUST 

89 4:> 100 35 
93 3o 070 21 
91 4A 330 28 
95 36 060 14 
92 b 110 40 
95 1A 060 02 

8TH AUGUST 

93 3n 060 19 
92 54 060 25 

67 

PRESSURE 
(fVIB) 

1006.1 
1014.a 
1015.2 
10t3.e 
1012.5 
1013.5 
1011.9 
1005.2 
1011.2 
1010.2 
1006.4 

1011.tt 
1009.6 
1013.3 
1003.8 
1011.2 
1014.9 
1013.0 

1012.4 
1ooo.8 
1015.1 
1007.1 
1010.2 
1013.9 
1014.2 
1013.9 

1004.0 
1010.3 
0997.1 
1011.9 
1009.8 
1013,1 

1010.1 
1011.9 



TABLE A.q -- CONTINUED 
SEA LEV~L PR~SSURE ANn WIND DATA FROM SHIP REPORTS 

LAT 

0600CST 

22 12 
22 0 
20 36 
27 48 
25 54 
24 30 
23 6 
27 12 
26 30 
28 42 
27 24 
28 30 
27 54 

0900CST 

25 54 
26 0 
27 24 
28 42 

1200CST 

26 0 
21 36 
20 sq 
25 54 
24 48 
25 30 
25 48 
26 48 
28 42 
27 24 
27 18 
27 30 
28 0 
27 54 
27 54 
27 48 
27 36 

1500CST 

27 36 
27 30 
27 30 
28 42 
25 54 

LONG WINn 
DIR SPO 

8TH AUGUST 

()Q 54 300 34 
qq r.. 300 40 
()3 lA ~00 15 
86 3;, 110 22 
8() 42 110 37 
85 3o 130 34 
86 0 140 25 
94 54 060 22 
AS 3o 110 25 
()5 lA 050 02 
92 n OAO 27 
94 24 060 14 
91 4A 090 20 

8TH AUGUST 

8() 4;:> 120 37 
93 3n 050 29 
94 1~ 030 31 
C15 lA 010 02 

8TH AUGUST 

93 3n 060 27 
92 42 270 30 
92 0 290 20 
89 4::> 130 41 
86 4? 150 20 
AS 3o 120 32 
89 54 090 20 
86 qA 120 19 
95 1A 030 02 
94 6 050 40 
94 12 050 24 
92 3o OAO 78 
92 lp, 070 40 
91 24 090 44 
91 1~ OAO 36 
91 4~ 090 40 
91 6 090 37 

aTH AUGUST 

91 12 OAO 36 
()3 3o 070 35 
92 3o 360 74 
95 lA 030 02 
89 42 140 35 

68 

PR~SSURE 
CM8l 

0996.3 
1005.1 
1006.5 
1013.0 
1003.2 
1010.7 
1009.5 
1011.9 
1016.9 
1013.3 
1009.4 
1013.5 
1012.2 

100'h3 
1009.8 
1010.5 
1013.9 

1008.9 
0999.8 
1005.0 
1004.9 
1013.2 
1014.9 
1019.0 
1015.3 
1013.2 
1008.7 
1008.5 
1005.8 
1032.0 
1010.9 
1o11.8 
1009.1 
1009.5 

1011.0 
1007.9 
1007.1 
1011.4 
1005.2 



TABLE A.'+ -- CONTINUED 
SEA LEV~L PRrSSURE AND WIND OATA FROM SHIP REPORTS 

LAT 

1500CST 

25 48 
26 0 
21 30 
22 0 

1800CST 

22 18 
21 36 
29 24 
28 54 
25 54 
22 24 
24 42 
26 36 
26 36 
26 0 
28 42 
27 30 
27 42 
28 6 
22 6 

2100CST 

26 0 
25 54 
21 48 
25 54 
27 30 
27 36 
27 '+8 
28 42 

oooocsr 
25 30 
26 0 
21 54 
27 0 
25 54 
28 42 
28 0 

LONG WIND 
niR SPD 

aTH AUGUsT 

86 ~ 110 18 
93 3n 070 31 
92 54 270 36 
93 1:? 270 30 

8TH AUGUST 

CJl 12 200 30 
93 (., 240 25 
P.7 24 110 09 
87 lA 120 15 
A9 '+2 150 31 
A5 24 090 05 
A7 n 130 17 
A6 6 100 15 
96 36 040 33 
93 3n 070 31 
95 1A 050 02 
92 24 060 40 
S2 54 !lAO 30 
91 12 
A5 1? 130 21 

ATH AUGUST 

93 3o 090 33 
A9 4;> 150 31 
92 54 240 23 
CJ6 24 350 45 
96 6 040 40 
91 42 OAO 40 
90 3n 100 35 
95 lA 040 02 

9TH AUGUST 

85 '+A 110 16 
93 3n 100 37 
92 4p, 210 30 
89 3o 130 37 
A9 4? 150 29 
CJS lA 040 02 
90 h 100 30 

69 

PRESSURE 
(MB) 

1013.0 
1007.1 
0999.9 
0999.7 

100'+.0 
1010.2 
1011.4 
101'+.0 
1006.4 
1011.0 
1010.0 
101.4.6 
1007.5 
1005.7 
1010.7 
1006.4 
1005.1 

• 1012.5 

1005.9 
1007.8 
1002.2 
1003.0 
1oos.e 
1008.5 
1012.0 
1010.0 

101.6.3 
1005.0 
1002.0 
1010.7 
1008.8 
1008 .. 4 
1011.4 



TABLE A.4 -- CONTINUED 
SEA LEVFL PRFSSURE ANn WIND nATA FROM SHIP REPORTS 

LAT 

0300CST 

25 54 
26 0 
21 54 
28 6 
28 42 
27 42 

0600CST 

27 36 
28 6 
22 18 
25 30 
24 6 
26 0 
25 54 
26 36 
26 48 
26 12 
26 6 
26 0 
26 0 
22 30 
22 12 
27 42 
28 42 
27 30 
21 48 
20 12 

0900CST 

25 54 
26 48 
27 0 
26 0 
28 18 
27 30 
28 42 

1200CST 

26 0 
25 54 
27 6 
26 36 
26 36 
29 12 

LONG WIND 
DIR SPO 

c;TH AUGUST 

p,q '+2 160 29 
93 3n 100 35 
92 3o 170 30 
89 42 120 30 
95 lp, 040 02 
92 12 110 35 

9TH AUGUsT 

88 4p, 120 32 
89 24 150 24 
92 1A 160 20 
90 6 140 25 
<;5 42 300 75 
93 30 110 33 
89 4;:> 150 27 
88 3o 140 20 
86 54 120 18 
87 lA 150 30 
86 3n 140 17 
a a 36 140 25 
85 4P. 110 15 
86 3n OC!O 09 
85 24 000 00 
91 4A 120 32 
95 lA 040 02 
90 6 120 27 
85 1? 130 08 
86 6 140 18 

9TH AUGUST 

89 4? 170 23 
89 12 110 16 
ac; 4p, 140 21 
93 30 120 33 
89 1A 120 24 
91 3n 120 32 
95 lP. 050 02 

9TH AUGUST 

93 3n 110 31 
89 4;> 150 21 
89 42 120 17 
89 48 12C 20 
89 0 130 06 
87 1A 110 13 

70 

PRESSURE 
<MB) 

1008.2 
100'+,.2 
1003 .. 0 
1011 .. 2 
1006.E\ 
0998,6 

1011.0 
1012.4 
1004,.4 
1011.0 
0998 .. 2 
1005.0 
1009.4 
1011 .. 5 
1012.5 
1015.0 
1011.7 
1010.1 
1012.5 
1008.4 
1012.,0 
1007.8 
1006 .. 0 
1011.2 
1011.6 
1009 .. 4 

1011.8 
1013.0 
1014.2 
1007.2 
1014.5 
1010.2 
loo6.8 

1007 .. 5 
1011.7 
1013.5 
1011.9 
1o1s.e 
1020.0 



TABLE A.4 -- CONTINUED 
SEA LEV~L PR~SSURF ANn WINO DATA FROM SHIP REPORTS 

LAT 

1200CST 

23 12 
23 42 
25 6 
28 42 
27 30 
27 18 
27 54 
27 54 

1500CST 

25 54 
26 0 
24 24 
23 30 
27 12 
27 51.4 
28 1.42 

1800CST 

26 0 
27 18 
26 54 
25 54 
27 6 
27 54 
23 1+2 
2'+ 36 
23 5'+ 
24 24 
24 18 
28 42 
27 24 
27 42 

2100CST 

25 54 
26 0 
27 12 
27 0 
2t;. 12 
28 42 

LONG WIND 
DIR SPD 

9TH AUGUST 

91 4A 150 34 
A7 24 140 04 
87 5~.+ 130 14 
95 1A 060 02 
90 12 120 20 
91 1? 130 32 
94 3n 090 ItO 
92 12 130 33 

9TH AUGUST 

A9 42 150 19 
93 3o 110 31 
94 0 160 40 
91 3n 150 34 
89 54 120 24 
94 36 110 40 
95 lA 050 02 

9TH AUGUST 

93 3n 120 29 
90 3o 130 32 
90 36 130 19 
A9 '+2 1'+0 21 
AA 12 090 05 
86 1A 110 13 
91 lA 120 27 
AA 3o 090 08 
86 1A 120 15 
A6 36 lOG 15 
86 6 
95 1A 06~ 02 
91 lA 120 32 
94 30 090 40 

9TH AUGUsT 

Aq '+2 140 19 
93 3o 120 31 
90 4A 140 29 
91 12 l20 1A 
91 6 110 31 
95 lA 070 02 

71 

PRESSURE 
{MB) 

1006.4 
1010.1 
1012.2 
1007.0 
1o1tt.o 
1010.6 
1003.0 
1002.0 

1010.4 
1007.3 
0998.5 
1006.1 
1011.5 
1002.'+ 
1006.3 

1007.1 
1012.'+ 
1011.9 
1009.3 
1011.0 
101'+.0 
1oos.a 
1007.3 
1009.8 
1012.5 

• 1006.1 
1008.2 
1002.0 

1010.7 
1007.7 
1010.0 
1010.8 
l006.g 
1oo6.a 



TABLE A.4 -- CONTINUED 
SEA LEVFL PRESSURE AND WINO DATA FROM SHIP REPORTS 

LAT 

oooocsT 

27 0 
26 0 
25 54 
22 54 
25 30 
28 42 
27 42 

0300CST 

26 0 
25 54 
?a 42 

0600CST 

25 54 
26 42 
26 36 
26 0 
26 36 
24 36 
25 6 
25 6 
24 18 
22 5Lf 
28 42 
27 24 
28 0 
22 0 
21 54 

0900CST 

25 54 
26 18 
26 0 
26 30 
28 42 

l200CST 

26 0 
26 1+8 
26 30 
25 51+ 

LONG WINO 
DIR SPD 

lOTH AUGUST 

90 6 120 21 
93 3o 110 27 
89 4~ 140 17 
86 b 080 17 
A8 4? 130 18 
95 1~ 070 02 
<=31 36 130 30 

lOTH AUGUsT 

93 30 120 29 
89 4? 150 17 
95 lA 080 02 

10TH AUGUST 

89 4? 150 17 
85 12 110 39 
88 42 
93 3o 120 25 
94 3o 150 25 
A5 30 140 13 
87 12 130 18 
A6 3o 1Lf0 12 
87 2Lf 130 10 
A6 lp, 110 20 
95 1A OAO 02 
93 2Lf 120 25 
92 4~ 130 37 
AS 36 140 14 
A5 36 120 09 

lOTH AUGUST 

A9 42 150 17 
87 4A 130 17 
93 3n 130 25 
94 36 120 25 
95 lA 090 02 

lOTH AUGUST 

93 3o 130 19 
C13 0 150 27 
95 8 120 20 
89 42 140 14 

72 

PRESSURE 
CMB) 

1010,1 
1008,5 
1010,6 
1011.5 
1010.6 
1006o5 
1012.9 

1007.4 
1009.8 
1006.0 

1010.4 
1011.9 

• 1008.0 
100'+.4 
1011.3 
1012.0 
1012.0 
1011.1 
1010.2 
tooG.a 
1008.1 
1011.5 
1009,4 
1009.5 

1011.3 
1012.1 
1010.0 
1005,1 
1008.5 

1010.5 
1011.0 
toos.a 
1011.9 



TABLE A.4 -- CONTINUED 
SEA LEVrL PRrSSURE ANn WIND OATA FROM SHIP REPORTS 

LAT 

1200CST 

2'1- 2'1-
23 18 
28 Ll-2 
28 42 
27 30 
27 36 
21 42 

1500CST 

25 54 
26 0 
26 54 
28 Li-2 

LoNG WINn 
DIR SPO 

lOTH AUGUST 

ss 3o 100 10 
86 lA 110 10 
95 lp 090 02 
93 4.? 150 30 
92 b 120 16 
90 3h 14(' 16 
A5 3o 110 15 

lOTH AUGUST 

89 42 120 12 
93 3n 130 19 
CJ4 4.? 100 24 
95 lp, 100 02 

73 

PRrSSURE 
CMB) 

1012.0 
1012.1 
1009.1 
1013.3 
1008.2 
1013.2 
1010.0 

1010.6 
1010.1 
1007.1 
1009.2 





(Continued from inside front cover) 

NWS 16 Storm Tide Frequencies on the South Carolina Coast. Vance A. Myers, June 1975, 79 p. (COM-75-
11335) 

NWS 17 Estimation of Hurricane Storm Surge in Apalachicola Bay, Florida. James E. Overland, June 1975. 
66 p. (COM-75-11332) 

NWS 18 Joint Probability Method of Tide Frequency Analysis Applied to Apalachicola Bay and St. George 
Sound, Florida. Francis P. Ho and Vance A. Myers, November 1975, 43 p. (PB-251123) 

NWS 19 A Point Energy and Mass Balance ~~del of a Snow Cover. Eric A. Anderson, February 1976, 150 p. 
(PB-254653) 

NWS 20 Precipitable Water Over the United States, Volume 1: Monthly Means. George A. Lott, November 
1976, 173 p. (PB-264219) 

NWS 20 Precipitable Water Over the United States, Volume II: Semimonthly Maxima. Francis P. Ho and 
John T. Riedel, July 1979, 359 p. (PB-300870) 

NWS 21 Interduration Precipitation Relations for Storms - Southeast States. Ralph H. Frederick, March 
1979, 66 p. (PB-297192) 

NWS 22 The Nested Grid Model. Norman A. Phillips, April 1979, 89 p. (PB-299046) 

NWS 23 Meteorological Criteria for Standard Project Hurricane and Probable Maximum Hurricane and 
Probable !-iaximum Hurricane Windfields, Gulf and East Coasts of the United States. Richard W. 
Schwerdt, Francis P. Ho, and Roger R. Watkins, September 1979, 348 p. (PB-80 117997) 

NWS 24 A Methodology for Point-to-Area Rainfall Frequency Ratios. Vance A. Myers and Raymond M. Zehr, 
February 1980, 180 p. (PB80 180102) 

NWS 25 Comparison of Generalized Estimates of Probable Maximum Precipitation With Greatest Observed 
Rainfalls. John T. Riedel and Louis C. Schreiner, March 1980, 75 p. (PB80 191463) 

NWS 26 Frequency and Motion of Atlantic Tropical Cyclones. Charles J. Neumann and Michael J, Pryslak, 
March 1981, 64 P• (PB81 247256) 

NWS 27 Interduration Precipitation Relations for Storms--Western United States. Ralph H. Frederick, 
John F. Miller, Francis P. Richards, and Richard W. Schwerdt, September 1981, 158 p. (PB82 230517) 

~~S 28 GEM: A Statistical Weather Forecasting Procedure. Robert G. Miller, November 1981,103 p. 

~~S 29 Analyses of Elements of the Marine Environment for the Atlantic Remote Sensing Land Ocean 
Experiment (ARSLOE)--An Atlas for October 22 Through October 27, 1980. Lawrence D. Burroughs, 
May 1982, 116 p. (PB82 251281) 

NWS 30 The NMC Spectral Model. Joseph G. Sela, May 1982, 38 p. (PB83 115113) 

NWS 31 A Monthly Averaged Climatology of Sea Surface Temperature. Richard W. Reynolds, June 1982, 37 p. 
(PB83 115469) 

NWS 32 Pertinent Meteorological and Hurricane Tide Data for Hurricane Carla. Francis P. Ho and John F. 
Miller, August 1982, 111 p. (PB83 118240) 

NWS 33 Evaporation Atlas for the Contiguous 48 United States. Richard K. Farnsworth, Edwin s. Thompson, 
and Eugene L. Peck, June 1982, 26 p. 

NWS 34 Mean Monthly, Seasonal, and Annual Pan Evaporation for the United States. Richard K. Farnsworth 
and Edwin S. Thompson, December 1982, 85 p. (PB83 161729) 



NOAA SCIENTIFIC AND TECHNICAL PUBLICATIONS 
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of natural and technological changes in the environment and to monitor and predict the state of the solid 
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