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RAINFALL ASSOCIATED WITH HURRICANES

I. INTRODUCTION

Authorization. Public Law 71 (84th Congress, first session) authorizes
and directs an examination and survey of the eastern and southern seaboard
of the United States with respect to hurricanes, with particuler reference
to areas where severe damage has occurred. It further states that such sur-
vey shall include, among other things, the securing of date on the behavior
of hurricanes and determination of methods for improving warning services and
of possible means for preventing loss of human life and property damage. A
menorandum dated 25 November 1955 prepared in the Office of the Chief of
Engineers, Civil Works Divislon, and entitled "Comprehensive Investigations
of Hurricanes and Associated Problems" indicates on page 6 that Subproject 3
of the investigations by the Weather Bureau will be a correlation of hurri-
cane characteristics with excessive rainfall and development of improved
quantitative rainfall forecasting methods for use in connection with general
hurricane forecasting activities. This comprehensive survey of the rainfall
actually produced by hurricanes and weaker tropiceal disturbances in the
United States is a logical first step in such studies.

Scope of the project. In order to complete the primary objectives of
giving the total picture of hurricene rainfall end presenting the material in
time to be of use to forecasters and other interested perties by the beginning
of the 1956 hurricane season, several decisions were made at the beginning of
the study. 1) To concentrate on giving a general picture of the rainfall in
each hurricane rather than a meticulous analysis of small-area veriations.
However, in cases where rather detailed analyses had already been made in the
Corps of Engineers' Storm Study Program, more complete details for these
hurricanes are incorporated in the maps presented herewith. 2) The meteoro-
logical summary of each storm was done in a minimum amount of time without
reanalyzing synoptic maps. The principal materials available were summaries
prepared in connection with the Corps of Engineers' Storm Study Program,
summaries presented in the "Monthly Weather Review" at the end of each hurri-
cane season, and summaries found in the "Climatological Data" by states. '
While the summaries serve to give a true general picture of the situation in
connection with each storm, they will no doubt leave the critical, technical
meteorologist unsatisfied. It is suggested that the rainfall situation might
be studied together with the Historical Weather Map Series or "Hurricane
Tracks", the forthcoming publicetion by the Office of Climatology of the
U. S. Weather Bureau. Further reports under this project will go more deeply

into the synoptic features.

Sources of data. Part II's from the Corps of Engineers' Storm Studies
were used insofar as they have been prepared. For the meaximum 24 hours in
each storm, amounts were obtained by totaling 6-hour amounts from form S-10
of the Part II. These storms are readily identified because depth-area-
duration data from form S-12 are included with the summaries. For other
storms, data were obtained from "Climatological Data" or "Hydrologic
Bulletins" of the Weather Bureau. In ccses where the rainfall amount was
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spread over a considerable period of time, the question arose of the timing
of rainfall for observations reported in the early morning, late afternoon,
or at midnight. In most cases the matter was resolved by taking the obser-
vetions most applicable to the case in question. Although this resulted in
the loss of a certain amount of information, to have included 1t would have
required an enormous increase in cost. In cases where the rainfall was heavy
for a short period of time, a total-storm isochyetal map was found to give a

smooth ischyetal pattern with a high degree of accuracy.

Orientation and remerks. The storm studies are grouped according to
regions: (1) North Atlantic (north of 40° N, including New Jersey and
Pennsylvaenia), (2) South Atlantic (south of foo N, including Florida), and
(3) Gulf Coast (excluding Florida). Where a storm embraces more than one of
the delineated regions, it is cross referenced in the appropriate regions.
The storms have been grouped further into three subsections: (2) major
storms which have been studied in detail, (b) storms which have not been ’
studied in detail but have 2hk-hour rainfall emounts that exceed 5 inches, and
(c) storms which have less than 5 inches of rainfall in 24 hours, but claesed
as storms of tropical origin or hurricanes. The storms in each region appear
in order of decreasing rainfall smounts.

Meny of the heaviest rainfalls have been from storms of less than hurri-
cane intensity. In storms that were once hurricanes, the heaviest rain fre-
quently occurred after the storm weakened to the point where the winds no

' longer met the criterion of hurricane force. Pre-hurricane rainfall situa-
tions, where warm, moist air coming around the eastern or northern side of
hurricanes impinges on the cold air along a far-distant pre-existing front,

~have, in cases such as the Ewan, N. J., storm of September 1940, produced

a major storm. The storm of September 1938, where the greatest part of the
rainfall occurred a day or two before the hurricane itself entered the coast,
is another example of important pre-hurricene rainfall. The location and

emount of the center of maximum rainfall are given for storms that fall into
subsection categories (a) and (b). For storms that have been studied in de-
tail the actual time of rainfall beginning and ending (EST, unless otherwise
noted) is included. For those storms that have not been studied in detail,

only the amounts covering the total period of the storm have been included,

since observations are not detailed enough to give an accurate time of begin-
ning and ending of the rainfall. The ischyetal maps are labeled in inches of

rainfall.

'Acknowledgments. The project, under the direction of Dr. Charles S.
Gilmen, Chief of Section, was carried out by Robert W. Schoner and Sydney
Molansky. The computation of data and plotting of ischyetal maps was by the
Meteorological-Aid Pool of the Section under the supervision of A. E. Brown
and, later, Edwerd E. Edstrom. The figures were. drafted by Nemesio O. Calub
under the supervision of Robert E. Davidson. The menuscript was edited by
Lillian K. Rubin and typed by Edna L. Grooms, Cora G. Iudwig, Billie A. Neely,

and Shirley Salyer.
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STORM OF SEPTEMBER 8-10, 1921

Meteorological Summary

The excessive rainfall that occurred over south-central Texas during this
period may be attributed to an abundant moisture supply in an area of excep-
tionally strong convergence. These conditions were caused by a combination
of meteorological events. ‘

The added moisture was fed into the area as the westward extension of
the Bermuda High extended over the Gulf of Mexico, thus favoring the move-
ment of a tropical disturbance near Tampico, Mexico, into the interior of
Mexico on September 7. The anticyclonic flow prevailing over the Gulf gra-
dually shifted further westward as the weak tropical disturbance moved north-
ward. By September 9 the strong anticyclonic flow was influenced by the cir-
culation of the weak tropical disturbance to the extent of producing strong
cross-1sobaric flow over the area of maximm rainfall. Another feature that
alded in shaping the isobars to maximum effectiveness was another tropical
disturbance centered in the vicinity of the Barbados 1Island, The com-
bination of these three meteorological conditions contributed to producing
& record rainfall over south-central Texas. Further treatment of this storm
can be found in the Monthly Weather Review, July 1953, pages 195-203.

Rainfall Data¥*

Maximim Total-Storm Amount
Thrall, Tex.(2miles north):39.7in. from 4 a.m. CST Sept.9 to 1 p.m.CST Sept 10

Maximm Average Depth of Rainfall in Inches

Aree in Sq. Mi. Duration of Rainfall in Hours
_ 6 12 18 2h 30 36 148
Max. Station 23.4 31.8 36.4 38,2 39.2 39.7 39.7
10 22.4 29.8 35,0 36.5 37.2 37.6 37.6
100 19.6 26.2 30.7 31.9 32.6 32.9 32,9
200 17.9 24,3 28,7 29.7 30.% 30.7 30.8-
500 5.4 21,4 25.6 26.6 27.3 27.6 27.7
1,000 3.4 18.8 22,9 24,0 24,6 24,9 25.1
2,000 11.2 15.7 19.5 20.6 21.2 21.5 21.6
5,000 8.1 11.1 1.1 15.0 15.9 16.2 16.3
10,000 5.6 T.7 9.7 10.7 11.8 12.1 12.2
12,500 b7 6.7 8.4 9.k 10.3 10.7 10.9

*Storm Rainfall in the U.S. GM 4-12, C. of E., U.S. Army
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TOTAL STORM
ept 8—noon Sept 10, 192/

24 Hours ending midnight
Sept. 9, 192/




STORM OF AUGUST 6-9, 1940
Meteorological Summary

The tropical disturbance which produced the rains of August 6-9, 1940,
passed over the central Florida Peninsula into the eastern Gulf on August 3
and advanced westward across the Gulf. On August 6 it was centered Just
off the Louisiana coast and rains of moderate-to-heavy intensity spread into
the southeastern part of the State. The tropical disturbance reached the
coast of Cameron Parish, La., on the morning of the 7th, then passed west of
Port Arthur, Tex., and turned northward. Rainfall increased in intensity
about 100 miles east of the storm center during the slow recurvature on the
8th. The disturbance continued northward and dissipated over southwestern
Arkansas on August 10, with diminishing rainfall. Several rainfall records
were established during this period. The Miller Island, La., rainfall es-
tablished record intensitles for periods of one to six days for the eastern
United States.

Rainfall Data*

Maximm Total-Storm Amount

Miller Island, La.:37.5 in. from 2 a.m, CST, August 7 to 8 a.m. CST, August 9

Maximm Average Depth of Rainfall in Inches

Area in

Sqg. Mi. Duration of Rainfall in Hours
6 12 18 24 30 36 48 60 T2 84
Max. Station 8.8 16.8 19.6 23.8 26.3 29.7 35.0 37.5 37.5 37.5
10 8.5 15.8 19.3 22.1 25.6 28.5 34.8 37.3 37.3 37.3
20 8.4 15.5 19.1 21.7 25.2 28.1 3k.1 36.8 36.8 36.8
100 8.0 1%.5 18.4k 20.7 24,1 27.1 32.6 35.2 35.2 35.2
200 7.8 13.% 17.8 20.3 23.5 26.5 31.9 3hk.5 34.5 34.5
500 6.9 12.0 16.2 19.h 22.7 25.6 30.3 33.5 33.6 33.6
1,000 6.0 10.9 14.5 18.4 21.7 24.6 28.8 31.9 32.2 32,2
2,000 5.0 8.9 12.6 16.7 19.9 22.7 26.3 29.2 29.5 29.5
5,000 3.7 6.4+ 9.1 12.3 14,9 17.1 20.3 22.6 22.9 22.9
10,000 2.6 46 6.3 8.5 10,5 12.1 15.0 16.8 17.2 17.2
20000 1.5 3.0 41 5.5 6.6 7.6 10.1 11.7 12.6 12.7
56 200 l.0 2,0 3.0 40 48 5.6 7.3 8.4 9.0 9.1

*Storm Rainfall in the U. S., IMV 4-2k, C. of E., U. S. Army




TOTAL STbRM
-9, 1940

Aug. 6

24Hours ending 2A.M. (CST)
Aug. 8, 1940

S ]

¢

24 Hours ending 2A.M. (CST)
Aug. 10, 1940

ol

24Hours ending 2A.M. (CST)
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STORM OF SEPTEMBER 14-18, 1936
Meteoroiogical Sumary

Although the weak tropical disturbance that passed inland between
Brownsville and Corpus Christi, Tex., on September 13 produced only a small
area of light-to-moderate rain, heavy rain occurred after the disturbance
passed inland. This was due to factors indirectly atiributable to the

disturbance.

On the morning of September 14 the dissipating tropical disturbance was
centered just northeast of Del Rio, Tex. A high-pressure system dominated
the eastern United States, and a trough of low pressure extended from North
Dakota southwestward. Flow about the western side of the High was carrying
moist tropical air over a long water trajectory across the Gulf. During
most of the storm period the curvature over the western Gulf was markedly
anticyclonic, while inland over Texas it changed sharply to cyclonic under
the influence of the dissipating tropical disturbance. Because of this
change in curvature, the moist unstable air was subjected to horizontal con-
vergence and vertical displacement, with resultant heavy rain in the forward
half of the weak Low. By morning of the 16th a cold front was approaching
the region and the High had moved slightly eastward. Thus, on the afternoon
of the 16th and for 24 hours thereafter, these factors combined to cause
torrential rains: tropical air moving in an anticyclonic-to-cyclonic path
into Texas, invasion of & cold air mass, stagnation of a low-pressure system

with its inherent convergence.

Rainfall Data®*
Maximum Total-Storm Amount '
°  Broome, Tex.: 30.0 in. from 1 a.m. CST, Sept. 15, to 7 p.m. CST, Sept. 17
Rooaqvelt(nr.A)Tex.:}0.0 in. from 1 p.m. CST Sept. 14, to 7 p.m. CST Sept. 17

Maximum Average Depth of Rainfall in Inches

Area in
Sq. Mi. Duration of Rainfall in Hours
6 12 18 o4 30 36 48 60 72 96

10 16.0 22.0 2k.1 26.0 26.0 26.0 27.6 28.0 30.0 30.0
100 10.4 14.7 17.6 19.7 20.3 21.0 21.6 25.4 28.3 28.3
200 9.5 13.3 16.2 18.5 19.3 20.0 21.4 24,5 27.7 27.7
500 7.7 1.2 14,0 15.8 16.8 17.2 18.2 22.1 25.7 25.7
1,000 6.4 9.5 12.0 13.8 14.5 1k.8 15.4k 19.9 23.6 23.7
2,000 5.2 7.9 9.9 11.6 11.9 12.3 13.0 17.1 20.9 21.0
5,000 3,7 5.8 7.3 8.7 8.9 9.4 10.2 13.5 16.5 16.7
10,000 2.7 4.3 5.5 6.7 6.9 7.4 8.4 11.1 13.2 13.6
20,000 1.9 3.0 3.9 ko9 52 58 6.8 8.9 1.0k 1.0
50,000 1.1 1.8 2.4 3,1 3.4 ko k7 6.2 7.2 7.9
69,700 0.8 1.4 2.0 2.6 2.9 3.3 3.9 5.2 6.1 6.7

*Stom Rainf&ll 1n ‘bhe Uo So, Q‘[ 5"7, Co Of EQ, U' So Am
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STORM OF JULY 5-10, 1916

Meteorological Summary

The violent hurricane that entered the Gulf Coast just west of Mobile,
Ala., on the evening of July 5 was first observed in the western Caribbean
on July 3. Very heavy rains occurred just ahead and to the right of the cen-
ter as it moved inland. Heavy rains continued as the disturbance decelerated
and moved northward. On July 6 it curved sharply to the east and moved in-
to northern Georgia where it dissipated on July 10. The retardation of the
low center can be attributed to the blocking action of an extensive high-
pressure system centered over the Great Lakes area during most of this
period.

Rainfall Data#*

Maximum Total-Storm Amount

Bonifay, Fla.: 24.5 in. from noon CST, July 5, to 6 p.m. CST, July 10

Maximum Average Depth of Rainfall in Inches

Area in Sq. Mi. Duration of Rainfall in Hours
6 12 18 2y 30 36 48 60 72 96 138
10 15.9 17.3 17.8 18.0 19.6 19.6 19.7 20.7 22.2 24.0 245
100 12.8 15.6 16.8 17.3 19.0 19.2 19.5 20.1 20.8 22.8 24,0
500 10.5 13.9 15.6 16.6 18.2 18.5 18.8 19.2 19.5 21.6 23.1
1,000 9.6 13.0 14.8 15.9 17.5 18.0 18.3 13.6 18.8 21.0 22.5
2,000 8.% 11.8 13.5 1.6 16.2 16.7 17.1 17.6 17.9 20.2 21.6
5,000 6.8 9.7 1ll.1 12.0 13.2 13.7 15.0 15.9 .5 13.9 19.9
10,000 5.2 7.7 8.9 9.8 10.8 11.4 13.2 14.5 15.% 17.5 18.3
20,000 3.3 5.5 6.6 7.4 8.4 9.2 11.3 13.0 14.0 15.8 16.5
50,000 1.9 3.1 4.0 4,7 5.7 6.8 8.7 10.3 1l1.5 12.9 13.9
100,000 1.3 2.2 2.9 3.6 45 5.2 6.6 7.9 8.9 10.2 1l.h
189,000 0.8 1.4 1.9 2% 2,9 3.4 k4 54 6.1 7.4 8.5

#Storm Rainfall in the U. S., GM 1-19, C. of E., U. S. Army
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STORM OF JULY 27-29, 1943

| Meteorological Summary

The tropical disturbance that entered the Galveston Bay area of Texas
about noon on July 27 as a small intense hurricane was first evident over
the southeastern Gulf on July 25. In the forty-eight hours after develop-
ment, the disturbance moved west-northwestward to the upper Texas coast.

The hurricane moved inland over the Galveston Bay area about noon of July
27, passed over Houston, Tex., shortly after midnight, and continued on to-
ward Navasota, Tex., with a rapid decrease in intensity. The heaviest rains
occurred Jjust prior to and after the disturbance moved inland and dissipated.

Rainfall Data*

Maximum Total-Storm Amount

Devers, Tex.: 23.0 in. from 1 p.m. CST, July 27, to 1 a.m., CST, July 29

Maximim Average Depth of Rainfall in Inches

Area in Sq. Mi. Duration of Rainfall in Hours
. 6 12 18 24 30 36 42 48 60
Station P - 10 10.7 12,7 14.8 17.7 21.1 22,6 23.0 23.0 23.0
100 8.3 10.6 12.7 15.7 19.3 21.3 22,2 22,2 22.2
200 7.6 10.0 12.1 15.1 18.7 20.8 21.7 21.7 21.7
500 6.6 9.1 11.3 14,3 17.8 20.0 20.8 20.8 20.9
1,000 5.9 8.5 10.7 13.7 16.9 19.1 20.0 20.0 20.l
2,000 5.2 7.9 10,1 13.1 15.8 18.0 18.8 18.8 19.0
5,000 3.9 6.1 7.8 10.4 12.4 13.8 14.7 15.5 15.7
10,000 28 45 5.9 7.7 9.2 10,5 1.1.k 12.3 12.5
20,000 1.9 3.0 L2 5.4 6,5 7.6 84 9.2 9.3
33,000 1.2 2,0 30 3.7 46 5.5 6.3 6.7 6.9

*Stom Rainfall in the Uo S., m 5"21’ C. Of Eo, Uo S. Am
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STORM OF JULY 22-27, 1933

Meteorological Summary

The weak tropical disturbance that entered the Texas coast during the
afternoon of July 22 was first noted as a weak tropical disturbance Jjust west
of the Yucatan Peninsula on July 19. The disturbance moved northwestward
from this position as the Atlantic subtropical High moved eastward. The
disturbance moved inland over the Texas coast and then consolidated with a
southeastwardly-moving cold front during the night of July 23. The dis-
turbance then stagnated and deepened, producing copious rainfall over
eastern Texas and Louisiana from July 22 to July 25. '

Rainfall Data*

Maximum Total-Storm Amount
Logansport, La.: 21.3 in. from 7 a.m. CST, July 22, to 7 a.m. CST, July 25

Maximm Average Depth of Rainfall in Inches

Area in

Sq. Mi, V Duration of Rainfall in Hours
612/182#130161;81607236‘126
10 5.9 11.8 16.8 18.0 .7 19.9 20.3 20.8 21.3 21.3 21.3
100 5.7 1l1i.% 15.1 17.% 18.1 19.2 19.6 20.2 20.6 20.7 20.7
200 5.6 1l.2 k.4 17.1 17.7 18.8 19.2 19.8 20.2 20.3 20.3
500 5.% 10.6 13.4 16.2 16.9 17.9 18.4 19.4 19.7 19.9 19.9
1,000 5.0 9.7 12.4 14.8 15.6 16.8 17.8 18.8 19.2 19.3 19.h4
2,000 4.6 8.5 11.0 13.0 14.0 15.5 16.9 18.0 18.% 18.6 18.7
5,000 3.8 6.8 8.9 10.5 11.5 13.2 15.1 16.h4 16.8 17.1 17.3
10,000 3.1 5.5 7.2 8.5 9.5 1l1l.1 13.3 14.3 14.9 15.4 15.7
20,000 2.3 4.1 5.4 6.5 7.4 8.6 10.9 1.1.8 12.% 13.3 13.7
50,000 1.2 2,2 3.0 3.7 &5 5.3 6.8 7.7 8.7 9.9 10.4
100,000 0.4 0.8 1.2 1.6 2.3 2.6 3.4 kA4 5.6 6,9 7.4

#Storm Rainfall in the U. S., IMV 2-26, C. of E., U. S. Army
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STORM OF JUNE 27-JULY &, 1936

Meteorological Summary

Although the weak tropical disturbance that passed inland over Corpus
Christi, Tex., on the morning of June 27 produced only & small area of mod-
erate rain, the heavy rains that fell after the disturbance passed inland
were due to factors indirectly attributable to the disturbance. By morning
of the 28th, the tropical disturbance had disappeared and only a trough
oriented north-south remained. Intense thunderstorm activity broke out in
this trough as it moved westward, the heaviest amount recorded being 15 in.
at Eagle Pass, Tex., near midnight of June 28. »

Anticyclonic flow was renewed over the southwestern Gulf and Texas
coast, while jJust west of this area the flow remained cyclonic as an ex-
tensive trough expanded eastward from the Rockies. By June 29 the isobaric
convergence was well established, persisting until July 1, with the extrems
heavy rains occurring in this period.

On July 1 thunderstorms, accompanied by more moderate rains, developed
in northeastern Texas and Louisiana as a result of cyclogenesis along a
cold front which had moved southeastward into the area. The resulting Low
deepened slightly then gradually filled as it moved eastward. By morning
of July 4 only a slight remnant of the Low remained in eastern Tennessee
and the Bermuda High had moved back over the region. ‘

Rainfall Data#*

Maximum Total-Storm Amount
Bebe, Tex.: 21.0 in. from 1 a.m. CST, June 30, to 1 p.m. CST, July 1

Maximum Average Depth of Rainfall in Inches

Area in :
Sq. Mi. Duration of Rainfall in Hours
6 12 18 24 30 36 48 60 72 96 120 168
10 1.0 16.0 16.8 13.0 138.8 20.8 21.0 21.0 21.0 21.0 21.0 21.0
100 12.7 14.% 1%.9 16.1 17.0 18.% 18.9 19.2 19.% 20.2 20,2 20.2
200 12.2 13.8 14.3 15.4 16.2 17.7 18.2 18.4 13.6 19.3 19.3 19.3
500 11.5 13.0 13.% 14.h 1%.8 16.2 16.7 17.0 17.2 17.8 17.8 17.8
1,000 10.9 12.3 12.6 13.% 13.6 4.9 15.% 15.7 15.8 16.5 16.5 16.7
2,000 10.1 11.h 11.6 12.2 12.4 13.% 13.8 14.1 1k.3 14.9 149 15.2
5,000 8.1 9.1 9.6 10.0 10.2 10.9 11.2 11.511.9 12.5 12.5 13.1
10,000 5.7 6.9 7.6 8.0 8.3 8.9 9.2 9.710.2 10.8 10.8 115
20,000 4.0 5.1 5.6 6.1 6.6 7.2 7.5 8.1 85 9.1 9.2 10.0
50,000 2.3 3.1 3.6 k1 46 5.0 5.% 6.0 6.3 7.0 7.2 7.9
100,000 1.2 1.8 2.3 2.8 3.0 3.4 3.8 L4k4 4.6 53 5.7 6.3

*Storm Rainfall in the U. S., GM 5-6, C. of E., U. S. Army
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STORM OF AUGUST 16-21, 1915
Meteorological Summary

The severe hurricane that entered the Texas coast between Galveston and
Velasco during the night of August 16-17 was detected between Barbados and
Dominica, Windward Islands, on the 10th. The hurricane moved westward,
passed south of Haiti on the 1hkth, curved to the northwest through the Yucatan
Channel on the 15th and, after crossing the Gulf, entered the Texas coast
during the night of the 16th-17th. The hurricane continued to move north-
westward until it was 150 miles inland and then began & slow recurvature to
the northeast, moving out of Texas on the 19th. Continuing on its north-
eastward course, the disturbance passed over Lake Erie into the St. Lawrence
Valley and then into the Gulf of St. Lawrence on the 2kth,

Rainfall was heavy ahead and to the right of the disturbance as it
crossed the Texas coast and continued moderate to heavy in the forward quad-
rants of the storm as it moved through eastern Texas on the 18th, Oklahoma,
Arkansas, and western Tennessee on the 19th, and southern Illinois on the
20th. After moving through southern Illinois rainfall amounts diminished in
intensity. Since l2-hour isohyetal maps were avallable for this storm, they
are presented here to show the hurricane rainfall.

A more detailed discussion of this storm may be found :I.n "Tropical
Cyclones” by I. M. Cline, pp. 72-106. ,
Rainfall Data%

Maximum Total-Storm Amount
San Augustine, Tex.: 19.8 in. from 7 p.m. August 16, to 1 p.m. August 19

Maximum Average Depth of Rainfall in Inches

Area in Sq. Mi. Duration of Rainfall in Hours
6 12 18 2k 30 36 48 60 72 96 - 120
10 5.6 8.1 8.8 10.6 13.3 15.9 18.8 19.7 19.8 19.8 19.8
100 4.5 6.8 7.7 9.8 12.3 14.6 17.7 18.8 19.1 19.3 19.4
200 4.1 6.4 7.3 9.6 12,0 1k.2 17.3 18.5 18.8 19.1 19.2
500 3.7 5.8 6.9 9.2 1.1.4 13.5 16.8 18.1 18.6 18.8 18.9
1,000 3.4 5.4 6.6 8.6 10.7 12.7 16.1 17.6 18.3 18.7 18.7
2,000 3.1 5.0 6.2 8.1 9.9 11,7 1.7 17.0 18.1 18.4 18.4
5,000 2.6 4.5 5.7 7.3 8.7 10.1 12.5 15.5 17.1 17.5 17.6
10,000 2.3 4,1 5.3 6.4 7.7 8.8 10.7 13.7 15.3 16.0 16.1
20,000 1.9 3.4 46 5.4 6.5 7.5 9.0 10.8 12.3 13.7 1k4.0
50,000 1.0 2.1 2.9 3.7 k45 5.2 6.8 7.7 8.9 10.7 1.l.2
100,000 0.7 1.4 2.0 2.6 3.3 3.9 5.3 6.1 7.1 8.6 9.1
200,000 0.6 1.0 1.5 2.0 2.5 3.0 3.9 4.8 5.6 6.7 7.0

*Storm Rainfall in the U. S., IMV 1-10, C. of E., U. S. Army
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STORM OF JULY 26-AUGUST 2, 1908

Meteorclogical Summary

A shallow tropical disturbance advanced from the Caribbean into the Gulf
of Mexico from July 21 to July 22. Pressure continued low over the Gulf and
on July 25 the weak tropical disturbance drifted slowly northward and became
nearly stationary off the Louisiana-Texas coasts. The disturbance moved
northward and inland during the evening of July 30 and dissipated over north-
ern Louisiana during the night of August 2. The centers of heavy rainfall
and general showers resulted from the approach and passage of this tropical
disturbance. The areas of intense rainfall progressed northward as the dis-
turbance moved in that direction, with the greatest amounts being recorded
on the coast on July 29 and July 30. Further north, the greatest amounts
were recorded on August 1 and August 2.

Rainfall Data*

Maximum Total-Storm Amount

Franklin, La.: 19.6 in. from 9 a.m. CST, July 27, to 9 a.m. CST, August 2

Maximum Average Depth of Rainfall in Inches

Area in

Sq. Mi. Duration of Rainfall in Hours
6 12 18 24 30 48 72 96 120 150 186
Mex. Station 5.4 8.3 8.4 10.0 14.0 15.6 17.6 18.4 18.8 19.6 19.6
100 5.3 7.9 8.3 9.9 13.8 15.4 16.9 17.9 18.6 19.% 19.%
200 5.3 7.7 8.1 9.8 13.6 15.2 16.5 17.6 18.3 19.2 19.2
500 5.1 7.2 7.9 9.5 13.0 145 15.8 16.8 17.5 18.3 18.5
1,000 4.9 6.8 7.4 9.2 12.3 13.7 1k.9 15.8 16.5 17.3 17.5
2,000 4.% 6.1 6.7 8.8 11.1 12.k 13.6 1k.k 15.1 15.9 16.3
5,000 3.% 4.9 5.5 7.4 9.0 10.0 11.2 12.1 12.7 13.6 1.k
10,000 2.4 3.8 4,2 5.5 7.0 7.9 9.0 10,1 10.7 1l1.7 12.6
20,000 1.6 2.5 2.8 3.5 4.8 5.7 6.6 7.7 8.6 9.7 10.7
50,000 0.8 1.2 1.4 18 2.4 3.3 k4O ko9 5.8 7.0 7.9
76,600 0.5 0.9 1.0 1.3 1.8 2.5 3.2 3.8 4.7 5.7 6.5

#Storm Rainfall in the U. S., IMV 3-14, C. of E., U. S. Army
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STORM OF AUGUST 26-29, 1945

Meteorological Summary

The tropical disturbance that produced heavy rains over the fringe of
the Texas coast originated in the southwestern Gulf of Mexico and reached
hurricene intensity by August 24. It moved northward, passing east of Corpus
Christi, Tex., on August 26, Here it curved to the north-northeast and
followed the Texas coastline for nearly 100 miles before it moved inland,
about 5 miles, west of Port Arnsas, Tex., on the morning of August 27.

Due to the extremely slow movement of the tropical disturbance - 5 mph -
1t produced heavy rainfall, most of which occurred ahead and to the right of

the center of the tropical disturbance as it moved along and then across the
Texas coast.

Rainfall Data¥*

Meximum Total-Storm Amount
Hockley(near)Tex.: 19.6 in. fram 7 a.m. CST August 26 to 1 p.m. CST August 29

Meximum Average Depth of Rainfall in Inches

Area in Sq. Mi. Duration of Rainfall in Hours
_ 6 12 18 24 30 36 48 60 72
Station P 10 10.1 12.9 17.1 18.7 19.3 19.3 19.5 19.6 19.6
100 8.1 11.3 15.0 16.7 17.5 17.7 18.7 19.0 19.0
200 7.5 10.8 14%.3 15.7 16.7 16.8 18.3 18.5 18.5
500 6.6 10.2 13.h 4.5 15.5 15.8 17.5 17.6 17.6
1,000 5.7 8.9 12.1 13.h 14,5 15.0 16.2 16.3 16.3
2,000 5.0 7.+ 10.4 12.% 13.4 13.8 14.5 1.7 1.7
5,000 4.6 6.2 8.9 10.8 11.8 12.2 12.8 13.3 13.3
10,000 . 33 5,1 7.4 9.1 10.1 10.4 11.1 11.5 11..7
20,000 2.4, 39 55 6.8 7.7 8.2 8.8 9.3 9.5
34,000 1.6 2.7 3.8 4.8 5.5 6.1 6.7 7.2 1.k

#Storm Rainfall in the U. S., GM 5-23, C. of E., U. S. Army
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STORM OF AUGUST 12-15, 1938

Meteorological Summary

The small intense hurricane that struck the Louisiana coast early on the
evening of August 1l was first detected on the 9th in the eastern Caribbean
as a weak tropical Low. It consolidated with another tropical Low south of
Cuba on August 12 and then moved northwestward, skirting the western edge of
the Bermuda High. It passed through the Yucatan Channel into the Gulf of
Mexico on August 13 and moved rapidly northeastward, reaching the western
Louisiana coast by evening of the lhth. Light rainfall began along the
Louisiana coast during the morning of August 1%. The heaviest burst of rain
occurred in the forward and eastern gquadrants of the tropical disturbance as
it moved inland. Rainfall diminished rapidly as the disturbance moved in-
land and lost its identity in a large flat low-pressure system centered over
western Texas.

Rainfall Datad

Meximum Total-Storm Amount

Koll, Ia.: 14.9 in. fram 3 p.m. CST, August 13, to 3 p.m. CST, August 15

Maximum Average Depth of Rainfall in Inches

Area in Sq. Mi. Duration of Rainfall in Hours

6 12 18 24 30 36 48 60 72 90

10 10.9 15.1 13.5 1.6 14.9 15.0 15.3 15.4 15.4 15.4
100 9.5 1ll.h 12.3 14,2 14,5 14.7 4.8 15.0 15.0 15.0
200 9.4 11.3 12.0 13.9 14.2 1h.b 14,5 14.8 14.8 14.8
500 9.0 10.7 11l.% 13.1 13.5 13.5 13.7 13.9 13.9 13.9
1,000 8.4 9.8 10.6 12.0 12.4 12.4 12.6 12.9 12.9 12.9
2,000 7.6 8.7 9.6 10.6 11.1 11.1 11.3 11.6 11.6 11.6
5,000 6.1 69 7.8 8.6 8.9 8.9 9.2 9k 9.4 9.k
10,000 L6 5.3 6.1 6.8 7.1 7.1 T 7.6 7.6 1.6
20,000 2.8 3.5 L. 47 W7 5.0 54 58 5.8 5.8
3k, 000 1.4 1.9 2.4 2,9 3.4 36 3.7 4O Lo 4.3

*Stom Rainf&ll in the Uc S., M ll-‘?,}, Co Of Eo, Uo So Am




31

TOTAL STORM
Aug. 12-15, 1938

24 Hours ending 3AM. (CST)
Aug. 15, 1938




32

STORM OF AUGUST 23-26, 1926

Metearological Summary ‘

The hurricane involved in the storm period, August 23-26, wes of remark-
able extent. It moved from the southeastern Gulf on Auvgust 22 to Terrebonne
Parrish, La., on the morning of August 25, whence it curved to the north-
west to expend itself in central Louisiana on the following day. Rainfall
along the coast from Florida to Louisiane was moderate to heavy fram August
24 to Auvgust 26, due in pert to sister distuwrbances of the principal hwrri-
cane and local instebility immediately preceding the hurricane passage.

Rainfall Data*

Maximm TotaleStorm Amount
Donaldsonville, la.: 14.5 in. fram 7 a.m. CST,Aug. 25, to 7 a.m. CST, Aug. 26

Maximum Average Depth of Rainfall in Inches

Area in Sq. Mi. Duration of Rainfall in Hours

_6 12 18 24 30 36 48 60 72

Mex. Station 5.4 10.6 15.8 1k.5 1k.5 14,5 1k.5 1h.5 1k.5
30 5.3 103 13.5 4.3 14,3 14,3 14,3 14.3 14.3
100 3.0 9.7 12.8 13.6 13.6 13.6 13.7 13.7 13.7
200 4.8 9.2 12,3 13.0 13.0 13.0 13.2 13.2 13.2
500 b5 8.5 1.k 12.2 12,2 12.2 12.5 12.5 12.5
1,000 43 7.8 10.7 1.5 11,5 11.5 11.8 11.8 11.8
2,000 ko 7.0 9.7 10,5 10.6 10.6 10.7 11.0 11.0
5,000 3. 5.9 8.2 9.1 9.2 9.2 9.3 9.6 9.6
10,000 2.9 5.0 7.0 7.8 7.9 8.0 8.1 8.4 8.4
20,000 23 ko0 5.6 63 65 6.7 6.8 7.1 7.1
50,000 1.4 2.7 3.6 43 45 k7 48 5.0 5.0

*StOI!Il Rainfall in the Uc So, Im l"’5’ CQ Of EQ, Uo So Am,
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STORM OF SEPTEMBER 28-30, 1915

Metecorological Summary

On September 28, a hurricane of great intensity was moving northwest-
ward across the Gulf of Mexico, having passed through the Yucatan Channel
from the Caribbean. By that night rain was falling at same Louisiana coastal
stations, same fifteen hours in advence of the tropical disturbance. Rain-
fall increased in intensity as the tropical disturbance approached. OCn the
morning of September 29, the hurricane moved inland near Burrwood, La., and
heavy reins spread throughout southern Louisiana and southern Missiseippi.
The hurricane center, after passing inland, curved northward, then north-
eastward, abruptly ending rainfall at stations as it pessed. Heavy rsinfall
continued in advance of the disturbance as it consolidated with a quasi-
-stationsry front situated in central Mississippl and formed a new extra-
tropical low center that moved rapidly northeastward ; pasaing west of the
Appalachian mountains.

. Rainfall Data¥*

Maximm Total-Storm Amount

Franklinton, La.: 1k.k in. from 8 a.m. CST, Sept. 29 to 6 a.m. CST, Sept. 30

Maximum Average Depth of Rainfall in Inches

Area in Sq. Mi. Duration of Rainfall in Hours
18 2k 30 36 48 5k

&

10 10.1 13.4 1k.1 1AL IAE IR R IRE 1kh

100 9.4 12.9 13.k 13.9 13.9 13.9 13.9 13.9
200 9.1 12.6 13.1 13.6 13.6 13.6 13.6 13.6
500 8.4 12.1 12.6 13.0 13.0 13.0 13.0 13.0
1,000 7.7 11.5 12.0 12,4 12,4 12.4 12,4 12,4
2,000 6.9 10.h 11.0 11.% 11.5 11.5 11.5 11.5
5,000 5.6 8.7 9.4 9.9 10,0 10.0 10.1 10.1
10,000 b5 7.1 8.0 8.6 8.8 8.8 8.9 8.9
20,000 3.2 5.3 6.4 7.1 7.4 7.4 7.5 7.5
50, 000 1.2 2.8 ko k4,9 5,2 5,5 5,7 5.7

*Stom Rainfa-ll 11'1 the Uo S., IMV 2"13’ 00 Of E-’ Uo So AI'IDy
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STORM OF SEPTEMBER 19-22, 1909

Meteorological Summary

The hurricane producing the heavy rainfall of this storm was located in
the central Caribbean on September 16. After striking the Louisiana coast
at Terrebonne Parrish during the night of September 19, it traveled in &
northwesterly direction, curving northward just west of St. Francisville,
La., and continuing with diminishing intensity. It passed Stuttgart, Ark.,
on the morning of September 21 and finally expended itself in the Upper
Mississippl Valley. Marked convergence in the moisture-laden air produced
rainfall along and to the east of the hurricane path. The heaviest rain-
fall occurred in advance of the hurricane center and diminished rapidly at
all stations with the advent of the lowest pressure, ceasing entirely soon
thereafter.

Rainfall Data*

Maximum Total-Storm Amount
St. Francisville, La.: 13.5 in. fram 4 a.m. to 10 p.m. CST September 20

Maximum Average Depth of Rainfall in Inches

Area in Sq. Mi. Duration of Rainfall in Hours

6 12 18 24 30 36 k8 66

10 8.2 11.3 13.5 13.5 13.5 13.5 15.5 13.5

100 7.3 10.3 12,8 12.8 12.8 12.8 12.8 12.8
200 6.9 9.8 1l2.h 12.4 12.4 12,4 12.4 12.4
500 6.0 8.9 11.3 11.3 1l.4 11.% 11.h 11.4
1,000 4,9 8.0 10.1 10.2 10.3 10.% 10.4 10.4
2,000 L.1 7.0 8.8 9.0 9.2 9.3 9.3 9.3
5,000 3.0 5.7 7.1 7.4 7.7 78 7.8 1.8
10,000 2.3 4.7 5.9 6.2 6.5 6.6 6.6 6.6
20,000 1.9 37 46 5.0 5.3 54 54 5.4
31,000 1.6 3.0 38 4.3 45 4.6 4.6 4.6

*Stom R&infall in the Uo So, mv 3"16, Co of En’ Uo Sc Amy
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STORM OF SEPTEMBER 1%-15, 1919

Meteorological Summary

The severe hurricane that reached the Texas coast on September 1l was
first observed as a mild disturbance at about 17°N and 63°W on September 2.
It proceeded westward and increased in intensity, passing through the Florida
Straits as a storm of terrific force during the night of September 9. It
then turned and moved very slowly towards the Louisiana coast. On September
13 the disturbance curved again to the west and moved in a straight line
passing inland a short distance to the south of Corpus Christi, Tex., during
the afternoon of September 1l4. Heavy rains accompanied this disturbance as
it moved westward through southern Texas on September 1%, then northward
along the Pecos Valley on September 15, and finally northeastward across the
Texas, Oklahoma, and Colorado boundaries. The heavy rains ended during the
night of September 16.

Rainfall Datat

Maximm Totel-Storm Amount
George West, Tex.: 12.0 in. from 7 a.m. CST Sept. 14 to 1 p.m. CST Sept. B
Maximum Average Depth of Rainfall 1ncgnches
2

A;'ea in Sq. Mi. Duration of Rainfall in Hours
12 18 2k 30 L2

10 7.0 8.9 10.0 11.0 12.0 12.0
100 6.5 8.5 9.6 10.5 11.6 1l.6
200 6.3 8.2 9.4 lo.b 11.h 11.4
500 58 7.8 9.1 10.1 11.0 1ll.1
1,000 54 7.3 8.8 9.8 10.6 10.7
2,000 Lo 6.8 8.4 9.5 10.2 10.3
5,000 k.1 5.9 7.7 8.8 9.4 9.5
10,000 3.4 5.1 7.0 8.1 8.5 8.7
20,000 2.6 4.2 6.0 6.9 7.2 7.5
40,000 1.9 3.2 4.8 55 5.8 6.1
60, 000 1.4 2.6 3.9 4.5 ko9 5.2

¥Storm Rainfall in the U. S., GM 5-15A, C. of E., U. S. Army
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STORM OF OCTOBER 1%-18, 1932
Metecrological Swumary

The weak tropical disturbance that entered the Louisiana coast during
the afternoon of October 15 was first observed between Swen Island and Cape
Gracias on the 7th. The disturbance moved west-northwestward , passed inland
over the Yucatan Peninsula on the 10th, entered the southwestern Gulf of
Mexico on the 12th, and began to recurve sharply northeastward on the 13th.
Moving northeastward, the disturbance entered the Louisiana coast on the
15th., The disturbance then deepened and moved slowly northeastward, finally
passing out to sea over the Delmar Peninsula on the afternoon of the 18th.

Rainfall was moderate to heavy to the right of the disturbance as it
moved inland on the 15th. After the disturbance moved inland and deepensed,
heavy rain spread through the Southeastern and Gulf States, with one rainfall
maximum occurring over north-central Alabema on the 15th-16th. Another rain-

fall maximum occurred over the western Carolinss and Virginia** on the 1l6th-
17tk as the decaying hurricene was passing through that area.

Reinfall Datax*

Maximum Total-Storm Amount

Tuscaloosa, Ala.: 8.5 in. from 7 a.m. CST, Oct. 15 to midnight CST, Oct. 16

Maximum Average Depth of Rainfall in Inches

Area in Sq. Mi. Duration of Rainfall in Hours

6 12 18 24 30 36 48 60 72 90

10 3.1 5.6 6.6 7.2 7.6 8.2 8.5 8.5 B.5 8.5
100 2.8 5.1" 6.3 7.0 7.5 8.1 8.4 8.4 8.4 8.4
200 2,7 4.9 6.1 7.0 7.4 8.0 8.3 8.4 8.4 8.4
500 2.6 4.7 6.0 6.9 7.4 8.0 8.3 8.3 8.3 8.3
1,000 2.5 45 5.8 6.8 7.3 7.9 8.1 8.2 8.2 8.2
2,000 2.3 43 5.6 6.6 7.1 7.8 8.0 8.1 8.1 8.1
5,000 2.1 4.0 5.4 6.4 6.9 7.5 7.7 7.8 7.9 7.9
10,000 2.0 3.7 5.1 6.1 6.6 7.2 7.% 7.5 7.6 7.6
20,000 1.8 3.4 4.7 5.6 6.1 6.7 6.9 7.0 7.1 7.1
50,000 1.k 2.8 3.9 k.7 5.2 5.6 5.9 6.0 6.1 6.1
70,000 1.2 2.5 3.5 4.1 4.6 5.0 5.2 5.5 5.5 5.5

*Storm Rainfall in the U. S., SA 5-11B, C. of E., U. S. Army "
#*See page 153, South Atlantic Section
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STORM OF JUNE 24-28, 1954 (Alice)

Meteorological Summary

The hurricane that entered the Gulf Coast south of Brownsville, Tex.,
early on the morning of June 25 was first observed over the western part of
the Gulf of Mexico on the 24th. The disturbance developed rapidly in the
western Gulf on the 2hth, realizing full hurricane intensity early on the
25th. Following a northwestward course , the hurricane crossed the Gulf Coast
‘and, as it moved up the Rio Grande Valley, decreased in intensity and finally
dissipated over the mountains of western Texas on the 26th.

: Rainfall was not exceptionally heavy along the coastal regions of Texas
a8 the hurricane moved inland on the 25th, but the orographic lifting of the
‘moist tropical air over the mountains of southern Texas produced rather heavy
amounts from June 26 to June 28. Due to the dearth of data, the maximum
amount used for this storm may be in error.

Maximum Total-Storm Amount

Pandale (nr) Tex.: 27.1 in.

TOTAL STORM
June 25-28, 1954




24 Hours ending PM.
June 25, 1954

24Hours ending PM.
June 26, 1954

24 Hours ending PM.
June 27, 1954

24Hours ending P.M.
" June 28, 1954




STORM OF JUNE 22-30, 1913

Meteorological Summary

The hurricane that entered the Texas coast near the mouth of the Rio
Grande River during the night of June 27-28 formed over the extreme south-
western Caribbean on the 22nd. The disturbance moved northwestward, crossed
the northeastern tip of the Yucatan Peninsula, then recurved to the west-
northwest on the 26th. During the night of the 27th-28th, the disturbance
crossed the Texas coast and dissipated over western Texas.

Rainfall was light to moderate along the coast of southern Texas on
June 27 and June 28 as the hurricane moved inland. During the night of the
28th-29th, however, an area of extremely heavy rain occurred as the warm,
moist, tropical air near the decaying disturbance underwent orographic
lifting.

The following table of rainfall distribution has been included to show
the time distribution of rainfall at Montell, Tex.*:

Date Beginning of Rainfall ZEnding of Rainfall Amount Accumlation

June 27 5:00 p.m. CST 6:00 p.m. CST .04 .04
June 28 2:30 p.m. CST 51 .55
June 29 9:00 a.m. CST 20.05 20.60
June 30 T7:30 a.m. CST 11:00 a.m, CST .10 20.70

The conditions found in this storm bear a similarity to the storm of
June 24-28, 1954 (Alice), with light rain occurring along the coast during
the hurricane passage and heavy rains falling inland the day after the dis-
turbance crossed the coast.

Maximm Total-Storm Amount

Montell, Tex.: 20.7 in.

*Storm Rainfall in the U. S., GM 3-22 (incomplete), C. of E., U. S. Army
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STORM OF SEPTEMBER 16-20, 1943
Meteorological Summary

The storm of near-hurricane intensity that crossed the Louisiana coast
during the night of September 19-20 was first observed in the west-central
Gulf on the 15th. The disturbance moved north-northwestward until the 16th
when its movement was blocked by a high-pressure area centered over the
northern Plains States. The hurricane then made a cyclonic loop that was
completed on the 17th and moved northeastward with diminished intensity,
crogsing the Loulsiana coast on the 19th. After continuing inland a short
distance, the disturbance dissipated over southern Louisiana by morning of

the 20th.

Rainfall was heavy along the Louisiana coast, beginning at the western
end on the 16th and increasing in intensity while spreading eastward , with
moderate-to-heavy showers occurring well in advence of the hurricane. The
heaviest rains occurred on the 18th, with the final moderate-to-heavy burst
occurring to the right of the disturbance as 1t passed inland during the

night of the 19th-20th.
Maximum Total-Storm Amount

Morgan City, La.: 19.0 in.

TOTAL STORM
Sept. 16-20, 1943
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24 Hours ending PM.
Sept. 18, 1943

24 Hours ending P.M.
Sept. 20, 1943

24Hours ending P.M.
Sept. 17, 1943

24 Hours ending PM.
Sept. 19, 1943




STORM OF OCTOEER 2-4, 1937

Meteorological Summary

The weak tropical disturbance that emtered the central Louisiana coast
on October 2 was first detected over the northwestern Caribbean on September
30. It moved northwestward around the western edge of the Bermmda High and
reached the Louisiana coast where it stagnated and lost its identity by
October 3.

Rainfall was heavy in the immediate vicinity of the disturbance as it
moved inland and dissipated on October 2 and October 3. Showers of moderate-
to-locally-heavy intensity also occurred a considerable distance north of
the disturbence as warm, moist, tropical air was lifted over a frontal sur-
face that extended east-west from Virginia to Oklshoma. Since the heaviest
general rains occurred in southern Louisiana, however, only that portion of
the isohyetal pattern has been included.

Maximwm Total-Storm Amount
Belle Chasse, La.: 16.2 in.

TOTAL STORM
Oct. 2-4, 1937
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24Hours ending RM.
Oct. 2, 1937

24Hours ending PM.
Oct. 3, 1937
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STORM OF JULY 15-17, 1931

Meteorological Summaxy

The weak disturbance that entered the Louisiana coast on July 15 was
first observed in the Caribbean on July 1l. It moved northwestward across
the Yucatan Peninsula, through the Gulf, and entered the Louisiana coast on
July 15. It continued moving slowly northwestward and lost its identity over
northwestern Loulsiana on July 17.

The maximum rainfall, which was moderate to heavy to the right of the
disturbance as it moved inland, occurred from afternoon of July 15 to after-
noon of July 16. A secondary maximm occurred in Texas on July 16 as the
result of a convergence zone that was set up as the northerly flow from the
tropical disturbance joined with an existing so<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>