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THUNDERSTORMS AND TORNADOES OF FEBRUARY 1, 1955

1”"he purpose of this paper is to deseribe and lustrate

some of the Teatures of this series that are of particular
One of the most death-dealing series of conveetive  jngerest in the forecasting of severe local storms. In
storms of the last few vears oceurred during the afternoon respects, this situation presents nearly ideal exam-
and evening of February 1. 1955 the first day of the  ples of parameters used in forecasting tornadoes. At the
1955 “tornado season.”  This series of severe local storms,  qurface, g pronounced Low was moving to the east-north-
loes, destructive winds, hail, and  wast at a0 moderate rate: an mP cold front followed in a
* Marianna, Ark, at 1400 csr,

Landing, Miss., across nor

:|l'l'ur|\[r:llm-wl by tor

heavy rain first struck ne:

V-shaped trough extending south-southwestward; warm,

roared through Commered ern moist air with dewpoints in the 50’s was moved north-

Huntsville, Ala., where they ward ahead of the cold front by strong southerly gradient
evidently dissipated around 1830 est. The times and

Mississippi and on to near
winds; and marked pressure falls occurred ahead of the
locations of these storms are shown in figure 1. Most of  Low. At the S50-mb. level, a sharp moisture injeetion,

the injuries and fatalities caused by these storms oceurred  pearly coincident with the temperature ridge [1], was

in northern Mississippi where over 125 persons were  gssociated with a band of strong winds at this level.  One

. mjured and 23 other persons—mostly school children feature of this situation that is different from many
were Killed tornado outbreaks was the shift in winds at this level from

a strong south-southwesterly straight flow at 2100 csr,

! € Junuary 31 to a strong evelonieally-curved flow by 0900
L(-—v __ﬂ 3t ) 0 .r { ( _.l .u -r. A

cst February 1. One of the most significant features at

the 700-mb. level was the appearance of a moisture

1 “bubble’ at Little Rock, Ark. at 0900 cst. At the 500-

mb. level, a strong evelonically-curved jet moved into the

area in a nearly ideal manner

I ke 1 I i frep I storms and Severe Lo
Storms= Center tornado foreeast area (onthined) on February 1
1955, Numbered x ify:

1o 1300 cs7, near Stuttgart, Ark Initial radar echo of <quall
20 100 near Marianna, Ark Minor damage and some

11201430 csr, Robinsonville and Commeree Landing, Miss
Extensive destruction,
LoHH0-1015 est, Lewishn

several deaths, and numerons injuries

weral deaths and numerous injuries

Miss, Extensive destruction,

. DR Y T B

. 1700 esr, Maud, Barton, and Mynot, Ala. 20 houses se-
verely damaged and several injuries. Fravre 2.—Times and posit of surface fronts and low centers
6. 1800-1830 « near Huntsville, Ala.  Minor damage and prior to development of storms, 0630 csr, Junuary 31 to 0630

some injuries, CST,

‘ebruary 1, 1955.




46 MONTHLY WEATHER REVIEW

Ferrvary 1955

Froure 3.—Three-hourly sectional surface maps, February 1, 1955, for (A) 0930 csv, (B) 1230 cst, (C) 1530 cst, and (D) 1830 cs1

Analyses are from the Severe Loeal Storms Center working charts.,

2. FEATURES AT THE SURFACE of this front moved eastward at 20-25 knots to merge
with a 1012-mb. low center in central Arizona.  The

. . front aceelerated to 2:
The surface charts prior to the development of these

30 knots on January 31 and by
. . noon on February 1 the Low had deepened to 1003 mb.
storms indicate that the associated surface cold front was in the vicinity of Springfield, Mo. Positions of the surface
fronts and pressure centers prior to the occurrence of the
tornadoes are shown in figure 2.

the leading edge of a mass of Pacific air that entered the
west coast early on January 30. The southern portion
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Hourly surface charts which were drawn from 0830
st through 2030 csr, February 1, are not reproduced
here because the 3-hourly maps shown in figure 3 are
sufficient for continuity.  (Analyses shown here were
from the Center
The squall line and weak secondary warm front
at 0930 est (fig

taken Severe Loceal Storms working

charts.)

\) were being followed by Severe Loeal
Storms Center for indieations of possible severe storm
One this

surface maps is that the relative positions of the surface

development. imteresting feature of series of
dew point ridge and the squall line remained nearly coin-
cident throughout the Life of the squall line, even in no-
precipitation areas,

The low center near Tulsa, Okla. at 0930 cst moved
castward at 45 knots between 0930 and 1230 st while the
cold front and squall line also moved eastward at 45 knots
Around 1230 csr (fig. 3B), the eold front :I[)[):Ii‘v'lllti\ de-

ated to 30 knots, and weather activity along the front

scemed to decrease, while activity along the squall line
I’l
at the intersection of the squall line and secondary warm
front.
low was picked up by radar at both Little Rock, Ark. and
Memphis, Tenn.  As the squall line moved eastward, this
echo moved to the northeast and expanded into a line of
echoes 70 miles long and 5 miles wide with an isolated echo
When the line of echoes
passed over Memphis at 1440 csr, its northern edge was

A micro-low at 1330 cst was detected

oan to Inerease

The echo of a rain area associated with this miero-

about 20 miles farther south.
some 25 miles north of Memphis,  The storm damage in
Arkansas occurred with the passage of the squall line and
at its intersection with the secondary warm front. At
1530 cst (fig. 3C), the squall line and its associated severe
o
lhl'

micro-low continued to be in evidence and a ridge of high

storms were advancing eastward at 45-50 knots.

pressure formed between the squall line and the cold front.
While the central and northern portions of the squall line
were active during the afternoon and evening, the severe
damage was confined to the vicinity of the micro-low which
continued ecastward to the Huntsville, Ala. area by 1830
1.0 mb.
moved from central Arkansas at 0930 cs1 to northeastern
Alabama (
falls were accompanied by large pressure rises to the west ;
+=6.0 mb,

cst.  The center of 3-hourly pressure falls (

5.0 mb.) at 1530 cxr. These large pressure
6.0 mb. in north eentral Texas at 0930 ¢s1 to

near Tulsa, Okla, at 1530 csr.
3. FEATURES AT 850 MB;

The positions of the 850-mb. temperature and moisture
ridges at various times prior to storm development are
shown in figure 4. At 0900 cst, January 31, a warm ridge
extended from west Texas to central Nebraska and a moisture
During
the warm ridge moved eastward at

ridge was indicated about 300 miles to the east.
the next 24
about 17 knots while the axis of the moisture ridge moved
eastward at about 5 knots, At 0900 cst, February 1,
the temperature and moisture ridges were approaching
coincidence. It is interesting to note that an extrapola-

hours,
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Frovre 4
(solid lines) and 850-mb

development of storms,

Times and positions of 850-mb. temperature ridge

moisture ridge (dashed lines) prior to

tion of these positions and movements indicates coin-
cidence near Memphis around 1500 cst. Figures 5A, B,
and ' show the 850-mb. features at 0900, 1500, and 2100
csT, February 1.

An important change in the flow at this level occurred
between the charts for 2100 csr January 31, and 0900
cst February 1. The earlier chart (and even 12 hours
prior to that) showed a strong moisture injection resulting

Gulf of

(fig.

from a strong south-southwesterly flow from the
Mexico. 0000
the
development  of

However, at February 1
Arkansas

marked

CST, AR
along with the

Such a

winds over intensified

evelonie  curvature,
evelonie curvature of the flow at this level tends to cut off
the

associated with the formation of tornadoes

northward flow of moisture and s not normally

4. FEATURES AT 700 MB.

At 700 mb., the line of “no-change”, separating the
area of apparent warm air advection to the east from the
following cold air advection to the west progressed east-
ward and was generally followed by a 4% O drop in
temperature which tended to deerease the stability of the
The positions of this line at 0900, 1500 and

February 1, are shown in figure 6.

air mass.
2100 ¢
As previously mentioned, one of the significant features

at 700-mb. was the “hubble”™ of mosture that .<l|:||lvl1|_\‘
appeared over Little Rock as indicated by data at 0900
cst, February 1. Such a high moisture value (dew point
of —4° (C.) could not have resulted from horizontal
advection since prior upstream values were much lower.

S P ——————————————————————
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showing isotherms  FIGURE 6.—700-mb. charts for February 1, 1955, showing contours
(light solid lines) for 100-ft. intervals, isotherms (dashed lines)

Ficure 850-mb. charts for February 1, 19

(dashed) and dew point lines (solid) for 2° C. intervals at (A) 0900

for 2° C. intervals and the “no-change’ line (heavy solid line) at
csT, (B) 1560 s, and (C) 2100 csT. (A) 0900 cst, (B) 1500 cst, and (C) 2100 csT.
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Firoure 7.--500-mb. charts for February 1, 1955, showing contours
(solid lines) for 200-ft. intervals, trough line (dashed) and the
current jet position (curved arrow) at (A) 0900 cst, (B) 1500 csr,
and (C) 2100 csr.
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I'hus it must have been a consequence of an inerease in
depth of the moist layer through vertieal motions rather
than horizontal adveetion.

5. FEATURES AT 500 MB.

0900, 1500 and 2100

The times and posi-

The 500-mb. charts for

February 1,

ST,
are shown i figure 7.
tions of the 500-mb. jet and trough lines, taken from the
Severe Loceal Storms Center workine charts, are shown in
fioare S Accordine to the model of jet struetures pro-
posed by Beebe and Bates 2], the left front quadrant of a
300-mb. jet axis maximum with evelonie curvature, being
an area of divergence at this level, is a contributing factor
The js'T
positions shown at both 0900 and 1500 cst would Je'l]lli('w

I -‘”n*t'lill}_’ the release of convective il\ﬂ:ﬁ)i“l‘\

positioning a potential severe local storms forecast area to
the left (north) of the indicated 500-mb. jet

"ONDITIONS

The Little Rock upper alr <.:|11..l||\:< showed the l]l-plh
of the moist |:t_\V‘I' to be near 5,000 feet at both 0900 csv
fig. 9A) and 2100 csr (fig. 9B) on January 31.
a marked change occurred during the next 12 hours and by
0900 c=r February 1

to a much greater depth, at least 13,000 feet.

I |n\\ over,

fie. 9C), the moisture had penetrated
At Barks-
dale Air Foree Base, Shreveport, La., a similar situation
was noted in the soundings.  During the 6-hour period
from 2100 csr, January 31 (fig. 10A
1 (fig. 10B), the depth of the moist layer remained near
5.000 feet
|lv]|li| inereased to near 8,000 feet (fie, 1007,

to 0300 cs7, l'.l‘]il'lk;ll'_\

During the next 6-hour period, the moisture
If the base
of the Barksdale mversion noted at 0300 cst were Tifted
SO mb. to the 770-mb. level, the same temperature would
be obtained as that observed Further study of the
v"x:l!:‘_’l’\ in the lower levels of the air mass I'N|l|'«'\='i|h‘|| ‘iv\

the difference of the Barksdale sounding at 0900 cst from

Tl 31200 . e
oo : : ¢ \
3 // ‘ thguu\c o ' - -
| 2 | ’ ' |
| / ! ! 5

ons00f

e

Frovre 8, — Times and positions of the 500-mb. trough (dashed line)
and jet (heavy arrow) prior to and during the development of
storms, 1500 cst January 31 to 2100 cst February 1, 1955.
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Fioure 9

soundings at Litile Rock, Ark. at (A

0900 ¢
I

800}

~r, January 31

B) 2100 csr, Jannary 31, and (C) 0900 cs1, February

Frevne 10

soundings at Barksdale Air Foree Base, S
and ((

Upper air

that at 0300 cs1 indieate that this ehane

¢ can be explained
through a lift of SO mb
the Little

merensing the

Considering the moist laver of

Rock sounding at 2100 csr, January 31, and

meni tempe and the mixing
gram, the

ture by 2°

ratio !v‘*. 1 sounding observed at 0900 CST,

February 1 could be obtained by Hifting the lower 5,000
feet by 150 mb,

One interestine feature of the 0900 osT soundines at
Barksdale, Maxwell Air Force Base at Monteomery, Ala.,
Burrwood, La. and Atlanta, Ga. (all within the warm air
mass), was the presence of a superadinbatic lapse rate at
At this
time, the moist layer was around 7,500 feet deep except at
Burrwood where the depth was near 5,000 feet. The
relative humidity at the base of these superadiabatic lapse
rates varied from 90 to 100 percent at Barksdale and

the top of the moist Inver (base of the inversion).

OB =7

veport, La., at (A) 2100 est, January 31, (B

February 1

0300 =1

Maxwell to around 70 percent at Atlanta and Burrwood

Precipitation was not observed at these stations just prios

to or duringe the

The forecastine of this tornado <|v-\wtujwln«-lll il_\ the

Severe Loeal Storms Center was based largely upon (1

the recogmi

ion of the strong t!\\!l:illlil‘ factors evideneed
on the earlier charts (strong 850- and 500-mb Jet strue-
the
u prognostic sounding for northeastern
Arkansas which took into account a lift of 100 mb.: and
(3) the confirmation at 0900 cst by both the Barksdale
and Little Rock soundings that the lower layer was under-
going lifting.  Actually, the 0900 csr Little Rock sounding

tures  and  intensifieation  of

Oklahoma); (2)

surface Low  over
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evidenced a ereater it than 100 mb. (at least 150 mb.

while the Barksdale sounding showed less than 100-mb
lift, so that the Lifting mechanism was even more potent
than expected from earlier data,  Also, these considera-
tions 1mmh-cl to a threat arvea to the east of Little Rocek.

Statie mstability imdices at 2100 exr, January 31, were all

positive but by 0900 cxv, February 1 the Showalter
stability idex [3] lowered 1o I at Little Roek and to
Soat FFrooSmith, Ark The hfted index (similar to th

Showalter index but determined In_\ moisture and Lempera
ture values in the lower 3,000 feet rather than at 850 mb

on the prognos=tic sounding for 1500 c=sr was 1 with
a level of free conveetion around 88O mb. While only
a moderate degree of mstability was available, the indiea
tions of a very strong dvnamie modification of the an
mass H]-ii--nl the balanee in favor of a foreeast for tornadoes
rather than severe thunderstorms

Th

expected to be swept ont by both the divergent quadrant

e area was determined largely through the positions

(left, front) of the jet maximum at 500 mb. and the con-

vergent 1|li:|1|| left, rear) of the Jet maximum at 850

mb These considerations ;1[|l~ the Little Roek sounding

and prognostic positions of the surface Low, loeated

a to the left tmorth) of both the 850- and 500-mb. jets

In such ecases the cut-off between violent convective

MONTHLEY WEATHER REVIEW ol

activity and littde activity would  be expected 1o he
sharply drawn at, and to the right (south) of, the upper
jet axis. The forecast area and reported storms are
shown in figure 1
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