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HURRICANE BARBARA, 1953

R. P. JAMES AND C, F. THOMAS
‘WBAN Analysis Center, U. S. Weather Bureau, Washington, D. C.

INTRODUCTION

The second hurricane of the 1953 season, ‘“Barbara”,
developed during the night of August 11 a short distance
northeast of the Bahama Islands from an easterly wave
that had been under observation by the Miami Hurricane
Forecast Office for several days. On the morning of the
12th, aerial reconnaissance located the center still in the
formative stage near 29° N., 76° W. The storm moved
on a northerly course until it crossed the North Carolina
coastline the night of August 13. Then it began to curve
slowly to the north-northeast, re-entering the Atlantic
the morning of the 14th. It passed south of New Eng-
land and Nova Scotia, and thence into Laborador (fig. 1).
In comparison to earlier tropical storm tracks, as repro-
duced by Tannehill [1], Barbara’s track was almost iden-
tical to that of the storm of September 10-16, 1933; both
had their eastward movement blocked near Newfound-
land and were deflected northward. Although Hurricane
Barbara was not an outstandingly destructive storm, it
presents good material for the study of several ideas on

steering.
DEVELOPMENT

The wave in the easterlies from which Barbara devel-
oped was weak on the surface as it moved across the West
Indies toward Cuba, although some squally weather did
sccompany it. The charts at 700 and 500 mb. show good
continuity of the wave which crossed San Juan, Puerto
Rico about 1500 amT, August 8. The 700-mb. chart for
1500 emr, August 10 (fig. 2) showed the first definite
indication of a closed circulation over eastern Cuba. The
pilot balloon report 12 hours earlier from Guantanamo
Bay, Cuba showed light west-northwesterly winds to the
termination of the run at 6,000 feet which suggested a
closed circulation at that time. This Low aloft deepened
glightly and moved northward to a position just east of
Eleuthera Island in the Bahamas at 1500 eMT, August 11
with the closed circulation extending to the 500-mb. level.
It wasn’t until the afternoon of the 11th that a definite
Low could be noted on the surface chart. On the morn-
ing of the 12th the first reconnaissance into the suspicious
area estimated winds near 75 m. p. h. on the northeast
side of the center and observed that the southwest side
was undeveloped—fewer clouds, less wind, and no com-
plete wall of clouds around the “eye”. As it moved

northward on the 12th and 13th the storm increased
slowly in intensity. A central sea level pressure of 29.15
inches and winds slightly above 100 m. p. h. were reported
a short time before the storm passed inland.

STEERING

As noted earlier, the Low at 700 mb. was moving
northward on the 10th and 11th. Because of the poorly
defined circulation aloft at this time it was difficult to
determine the steering level until about 0300 emT of the
12th. According to information supplied by the Miami
Forecast Office, 30,000 ft. seemed to be the best level from
which to compute steering at that time. By 1500 emT
of the 13th, winds at 40,000 ft. (the 200-mb. level) were
steering the storm (fig. 3). The contours at that time
very closely paralleled the track for the succeeding 24
hours, crossing the coast east of Cherry Point, N. C,
and continuing out into the Atlantic again near the
Virginia-North Carolina border. Figure 4, the 200-mb.
chart for 0300 amT, August 15, again shows close similarity
between the track of the storm and the contours, allowing
for some eastward movement of the ridge at 65° W.
This ridge, over eastern Hudson Bay in figure 3, intensified
and moved eastward to merge with the High already off the
east coast. Movement continued to a position east of
Newfoundland where the ridge contributed toward
blocking the eastward movement of Barbara. The trough
which developed southeast of the Hudson Bay Low and
extended into the Maritime Provinces on the 16th (fig. 5)
changed the direction of flow at the steering level from
southwest through south to southeast over the storm.
This was another factor accounting for the movement of
the storm northward into Laborador.

Investigation of the warm-tongue steering suggested
by Simpson [2] gives good results for this storm. Simp-
son says that the analysis of temperature fields in the
intermediate layer between 700 and 500 mb. reveals that
a tongue of warmer, lighter air is associated with the
moving tropical cyclone and that the major axis of this
tongue of warm air is parallel to the instantaneous direc-
tion of storm movement. Further, that a good lag
correlation exists between the present orientation of the
warm tongue and the future path of the storm.

The thickness charts of the 700~ to 500-mb. layer for
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August 13-16 were analyzed for every 50 feet, and some
of the results are given in figures 6, 7, and 8. With the
storm about 150 miles south of Cape Hatteras at 1500

Fi1gurk 1.—Track of Hurricane Barbara and associated eyclogenesis near Newfoundland.
The 1230 6uM? positions are indieated by an “X*’, Circles indicate intermediate 6-hour
positions. Plotted number groups are date and sea level pressure.
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amT, August 13 (fig. 6), a line paralleling the warm tongue,
but through the storm center, would give an expected
track crossing Cape Hatteras then curving northeastward .
and passing about 60 miles south of Nantucket. Refer- :
ence to the actual track of the storm which is reproduced °
on the chart shows a close similarity between the two
tracks for 40 hours in advance. Figure 7, 24 hours later,
shows the same relationship maintained between the two
tracks, although they are now closer together. The
thickness chart for 0300 amT of the 16th (fig. 8) shows s
sharp warm tongue across Sable Island and into the
Davis Straits—a very good indication of the northward
track taken by the storm after this time.

EXTRATROPICAL CYCLOGENESIS

Under the influence of the steering at 200 mb. and the
north-south orientation of the warm tongue in the 700-
500-mb. layer, the storm turned northward over eastern
Nova Scotia, passing just to the west of Newfoundland. -
It was at this time, 0630 aMT, August 16, that cyclogenesis
took place to the southeast of Barbara. Hourly surface
maps were plotted for the Nova Scotia-Newfoundland
area to follow the formation of this new center, and &
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F1GURE 2.—700-mb. chart for 1500 aMr, August 10, 1953. Solid lines are contours labeled
in hundreds of geopotential feet. Dashed lines are isotherms drawn for every §° 0.
The Low near eastern Cuba is the first closed circulation noted in connection with
Hurricane Barbara at any level.
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FIGURE 13.—A composite chart showing the 24-hour 500-mb. height change (solid lines)
superimposed upon the 24-hour 1000-500-mb. thickness change (dashed lines) for 0300
GeMT, August 16, 1953. Hatching indicates area of maximum 1000-mb. fall.

selection of these is reproduced in figures 9 through 12.
In figure 9 Barbara was centered over the southwest tip
of Newfoundland, and a trough was forming southeast-
ward. By 0630 emT of the 16th (fig. 10), a center was
beginning to form in this trough. The tropical storm
continued to move rapidly northward, while the new
center intensified and moved more slowly northward. In
figure 11 the cyclones can be seen as separate circulations.
Barbara then became almost stationary near Goose Bay,
Laborador (fig. 12). The new Low continued to move
northward along the coast line, deepening rapidly, and
soon became the more intense of the two storms.

An investigation into the relation between the upper
level charts and the surface cyclogenesis was made by
constructing and comparing 24-hour change charts for the
500-mb. level and for the 1000-500-mb. thickness. Super-
imposing the 24-hour change of the thickness on the 24-
hour 500-mb. height change so as to be able to estimate

FIGURE 14.—A composite chart showing the 24-hour 500-mb. height change (solid lines)
superimposed upon the 24-hour 1000-500-mb. thickness change (dashed lines) for 1500
GMT, August 16, 1953, Hatching indicates area of maximum 1000-mb. fall.

the combined effects of both as well as the contribution
of each to the surface pressure change, we observe in
figure 13, for 0300 emr, August 16, that the area of the
combined maximum effects of the two charts extended
eastward from the vicinity of Barbara toward the area of
surface cyclogenesis. A rise on the thickness chart coin-
cides with the advection of warmer, less dense air, so the
combined effect of the two charts must fall somewhere
between the 500-mb. fall center and the thickness rise
center. Twelve hours later (fig. 14) this area had moved
northeastward to the eastern coast of Laborador, slightly
in advance of the surface position of the new rapidly
deepening Low. The temperature distribution in the
lower levels is shown by the 1000-700-mb. thickness chart
for 0300 amT, August 16 (fig. 15).  The new center was
not in evidence on the surface until three hours later, but
it will be noted that cold air was being advected into the
cyclogenetical area from the vicinity of Sable Island by
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FIGURE 15.—1000-700-mb. thickness chart for 0300 cMT, August 16, 1953. Thin arrows
indicate warm advection, and thick arrows cold advection. Hurricane symbol shows
surface position of Barbara and “X"” the surface position of the cyclogenesis.

the circulation around Barbara. Twelve hours later the
cold air in the low levels was being advected into the
circulation of the new Low as shown in figure 186.

The 500-mb. chart for 0300 amT, August 15 is shown in
figure 17. A weak trough extends from the Low east
of Hudson Bay southward toward the circulation around
Barbara. Note that the temperature in the hurricane area
is higher than in the surroundings. This is in agreement
with Palmén’s findings [3] in the hurricane of September
11-20, 1947 in which the temperatures directly above the
hurricane at 500, 400 and 300 mb. averaged 4° C. higher
than in the areas adjacent. The —10° isotherm in figure
17 outlines the warm tongue in the Nova Scotia area.
Twenty-four hours later (fig. 18) the Hudson Bay Low
had deepened slightly without much movement and the
circulation around Barbara at 500 mb. had become
absorbed in the deepening trough which was oriented

FIGURE 16.—1000-700-mb. thickness chart for 1500 aMT, August 16, 1953,

northwest-southeast by 0300 aMT1, August 16. The warm
tongue by this time had moved northeastward over New-
foundland and become quite pronounced.

A closed circulation, associated with the cyclogenesis
over Newfoundland developed in the trough, and by 1500
amt of the 17th (fig. 19) this new Low dominated the
500-mb. chart. It is interesting to note that this Low
had a warm center surrounded by colder air except in the
north quadrant. This is the last remnant of the pro-
nounced warm tongue brought northward in advance of
Hurricane Barbara (illustrated by the mean virtual
isotherms over Newfoundland in fig. 8).

EFFECTS ASHORE

Barbara crossed the North Carolina coastline between
Morehead City and Ocracoke about 2200 8T, August 13
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FIQURE 17.—500-mb. chart for 1500 eMT, August 15, 1953. Contours (solid lines) are
labeled in hundreds of geopotential feet for 200-ft. intervals., Isotherms (long dash
lines) are drawn for §° C. intervals. Trough lines are heavy dashlines. Note the small
closed *‘188” contour surrounded by the warmest air in the region (~6° C.) off the New
Jersey coast; also, the north-south cold trough preceded by a warm ridge (~10° C.).

(fig. 20), and after sweeping the entire Capes section of
North Carolina passed out to sea again about 0600 usT,
August 14. The lowest pressure reported on land was
29.19 inches at Coinjock, N. C. near where the storm
re-entered the Atlantic; both Morehead City and Belhaven
reported 29.20 inches. The strongest winds reported
from land stations were gusts of 90 m. p. h. at Hatteras
and Nags Head, N. C. Gusts to 78 m. p. h. were reported
from Cherry Point before a power failure rendered some
instruments useless. Radar fixed the center of the storm
23 miles east of Cherry Point at 2130 msT, August 13; an
amateur radio operator at Ocracoke reported being in the
eye one hour later; and at about 0300 EsT, August 14
the eye passed about 10 miles west of Nags Head. Some
unofficial rainfall amounts associated with Barbara are
given in table 1.

The only known casualty of the storm occurred at
Wrightsville Beach near Wilmington, N. C. where a man
was swept from a pier and drowned. Two marines were
injured at the Cherry Point base.

F1oURE 18.—500-mb. chart for 0300 oMT, August 16, 1953, The trough deepened and ab-
sorbed the circulation around Barbara at this level, and the warm tongue (~10° C.)
sharpened.

TaBLE l.—Rainfall amounts (unofiicial) for August 12-14, 1953
during passage of Barbara

Amount : Amount

Station (inches) Station (inches)
Wilmington, N. C.___..__... 1.29 || New Holland, N. C..___.__.. 5.70
Morehead City, N. C. - 5.92 |! Cape Hatteras, N. C..._.____ 3,88
Cherry Point, N, C 5.58 || Elizabeth City, N.C_._..___ 8,00
New Bern, N. C__. - 5.11 || Nags Head, N. C__..__...__. 9,67
Oriental, N. C__ ... ... 3.28 |} Portsmouth, Va.___.__......__ 6,55

Damage from the storm was light to moderate in the
North Carolina~Virginia, Capes area. Preliminary press
reports indicated around a million dollars in damage to
crops and property, crop damage in some areas reaching
as high as 25 percent. Elizabeth City, Nags Head, Now
Bern, Kitty Hawk, and Cherry Point suffered some
damage to buildings. A report from Nags Head men-
tioned that numerous trees were uprooted, some being
large ones that survived the great September 14, 1944
hurricane unharmed.
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FIGURE 19.—500-mb. chart for 1500 GMT, August 17, 1953. Note that the ~15° C, isotherm
indicated a warm Low, while cold air surrounded it except to the north.

After re-entering the Atlantic, Barbara continued on a
northeasterly course, deepening slightly and passing a
short distance southeast of Nantucket. The strongest
winds in New England were only about 60 m. p.h, There
were no casualties there, and damage was minor.
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