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Frimueary 1933

MONTITLY WEATHER REVIEW

THUNDERSTORMS AND TORNADOES OF FEBRUARY 1, 1955

JEAN T. LEE

One of the most death-dealing series of conveetive
storms of the st few vears ocenrred durg the afternoon
the first day of the

of severe loeal storms,

andg evening of Februaey 1.

1955 “rormmdo senson.”™  This <eriq
accompaniced by tornadoes, destructive winds, hail. and
heavy eain first struck near Marvianna, Ak, a0 1400 esr,
roared through Camnnerce Landing, Niss. across northern
Mississippt and on to near Houotsvilleo NMa, where they
The thines and
Nost of

the injuries and fatalities caused by these storms ocenrred

evidently dis<ipated aronnd 1830 esr,
locanons of these storms are shown in hgure |,

in northern Misstssippi where over 123 persons were
injured and 23 other persons—mostly school children

were killed,
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1300 cer e Sunineart, Ark Initial vacdier e of squall
Fion near Marianna, Ark Muor danee and some
S L2202 1430 e Robinsonville aond Connoeree Landing, N

Exiensmve desiraction, several death< and ameroas injnries,
oL H0- 10 ose Lewistierg, Miss, Fxiensive desinietion,
~severid dedahs, and namerous ingnries,

5. 1700 exre Maud.e Barton, and Myuwot, Alae 20 honses <e-
verely damaged and several injuri
B, 18U0=1830 csr, near Huntsville, Ala, Minor damage and

SoIne injuries.

Che purpose af this paper is to desceribe atd illusteane
sotme of the fentures of this series that are of partienlar
mterest i the forecasting of severe lpeal storms.  In
mmny respeets, this situation presents nearly adeal exam-
At the

surface. a pronmtneed Low was inoving o the cast-north-

ples of parameters used o foreeasting tarnadoes.

A modernte rates an P cold front followed in s

cast al
Vshaped trough extending soumh-southwestward ; warm,
woist e with dewpoints in the 30’ was moved north-
ward ahead of the cold frant by stroug southerly gradicent
winds: and nrarked pressurve falls occureed ahead of thye
Low. At the S30-inb. level, o sharp moisture njection,
nearly comeident with the temperatnre ridge 1], was

Oue

many

associated with a boand of strong winds st this level
featnre of different from
Lortado omtbreaks was the shift in winds at this level from
a strong south-southwesterly straight flow at 2100 csr,
Juunary 31 10 o strong evelonically-curved flow by 0900
st February Lo One of the most significant fentures al
the 700-mb. hevel was the appearance of o moisture
“huhble™ at Littde Rock. Ark. ac 0900 esv. o\ the 5012
b, level, astrong exvclomienllv-curved jet moved into the

this situation that s

area in a nearly ideal manner

Frorue 20— Times and posttions of =urface fronts and low centers
prior to development of storms, 0630 est, Jdnnoary 31 Lo 3630
csT, February 1, 19535,
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Fiovre 3.

Three-hourly sectional surface maps. February 1, 1955, for (A) 0930 esr.

B) 1230 est, () 1530 est, and (D) 1830 =7

Analyses are from the Severe Local Storms Center working charts,

2. FEATURES AT THE SURFACE

The surface charts prior to the development of these
storms indicate that the associated surface cold front was
the leading edge of a mass of Pacific air that cntered the
west coast carly on January 30. The southern portion

of this front maoved castward at 20-25 Knots to merge
with a 102-mb, center in central Arizona. The
front accelerated to 25-30 knots on January 31 and by
noun on February 1 the Low had deepened to 1003 mb.
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.

ln\\‘




Fepruary 1955

Hourly surfaee charts which were denwn from 0330
st through 2030 cst, February 1, are not reproduced
here beenuse the 3-hourly nps shown in figeee 3 are
stfficient for continmity.
from
charts)  The squall Tine and wenk seeondary warm front
at 0930 csv (fig, 3 were bheing followed by Severe Loeal

(Annlyvses shown here were

tuken the Severe Loeal Storms Center working

Storms Center for iwdientions of possible severe storin
development. One nneresting Teanre of this series of
surface maps is thar the relative positions of the surfuee
dew point ridge s the squall Tine remained nearly coin-
cident throngzhont the life of the squall line. even i no-
precipitation areas.

The low center near Tulsa, OKla, 2t 0930 est movied
castward nt 45 knots between 0930 nnd 1230 ¢ while the
cold front and squall line also oy ed castward ae 45 knots.,
Around 1230 st (fig. 3B), the cold front apparently de-
celerated 1o 30 knots, and wemher activity along the front
seemed o deerease, while activity along the squall line

began to inerense. .\ micro-low at 1330 cst was detected

at the inter
front.  The echo ol arain area associated with this miero-
low was picked up by radar at both Little Rock, Ark. nnd
Memphis, Tenn,

section of the squall line and secondary warm

As the squall line moved enstward, this
ceho moved o the northenst and expanded into a line of
cehoes 70 miles longz and 5 miles wide with anisolated echo
When the line of echoes
passed over Memphis at 1440 esr,its northern edge was

about 20 miles farther south.
some 25 miles north of NMemphis,  The storm damnage in
Arkansas oceurred with the passage of the squall line and
at its interseetion with the secondury warm front. A
1530 st (lig. 3C), the sqrall line and its associated severe
The

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

storms were advancing eastward at 45-50 knots.

pressure formed bhetween the squall Tine s the cold frone.
While the central and northern portions of the squall line
were active during the afternoon and evening, the severe
dumage was confined o the vicinity of the micro-low which
continued eastward to the Huntsville, Ala. area by 1830
The center of 3-hourly pressure falls (—4.0 mb.
woved from eenteal Arkansas at 0930 exr to northenstern
Alnbama (—=5.0 mb.) 1530 csr.

ST,

These large pressure
fulls were accompunicd by lnrgre pressure vises to the west;
6.0anb. in north central Texas at 0430 cs1 to 6.0 mb,
nenr Tulsa, Okla. at 1530 est,

3. FEATURES AT 850 MB.

The positions of the 850-inb. temipernture und moisture
ridges at varions times prior to storm development are
shown in figure 4. AL 0900 csr, Januney 31, warnn ridge
extended from west Texas to central Nebraskn andamoisture
During
the next 24 hours, the warm ridge moved eastward at

ridge was indieated about 300 miles to the east.

about 17 knots while the axis of the moisture ridge moved
5 knots. A 0u00 esr, Februey 1.
the temperature and moisture ridges were approaching
coincidence. It is interesting to note that an extrapoln-

casiward at ubont
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° o
Frovee o= Times and posivions of 850-mb. teperatore ridge

(solid Fines) and 830-mb, noistire ridge (dashed lines) prior to
developuient. of storms,

tion of these positions and movements indientes coin-
cidence near Memphis around 1500 esr. Figures 5.\, 13,
and C show the 850-mb. features at 0900, 1500, and 2100
st Fehruary 1.

Animportunt clumge in the flow at this level ocenrred
between the charts for 2100 esr Jdanuary 31, and 0900
esT Februnry L The earlier chart (and even 12 hours
prior to that) showed a strong maisture injection resulting
from a strong south-sonthwesterly flow from the Gull of
0900 February 1 (tig. 5:\)
Arkunsas the
Suech
evelonie corvature of the How at this level 1ends to ent off
the
associnted with the formatian of tarnadoes.

Mexico, However, at
the

developnient of

winds  over intensificd along  with

marked  evelonic curvature.

worthward flow of moisture mul s nor normall,

4. FEATURES AT 700 MB.

AU 700 mb.. the lTine of “ao-chiange”, separnting the
area of appurent warm air ndvection to the east from the
following cold nir advection 1o the west progressed cast-
ward and was gencerally followed by o 4° CLodrop i
remperature which tended 1o decrease the stability of the
air mass.  The positions of this line at 0900, 1500 ol
2100 cxr, February 1oare showu in figore 6.

As previously mentioned, one of thie signitiennt features
at 700-mb. was the <babble™ of moisture that suddenly
appenred over Little Roek as indicated by dutn are 0900
cxr, February 1. Such a high moisture value tdew point
of —4° C.) could not have resulted from horizontal
advection since prior upstrenm values were much lower.
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5. showing isotherms  FIGURE 6G.—700-mb. charts for February 1, 19.55, showing eontours
tight  =olid lines) for 100-f1. intervals, isotherms (dashed lines)
for 2° C. intervals and the “no-change’” line (heavy solid line) at
8T, (B) 1560 csr, and (C) 2100 csT. (A) 0800 csT, (1) 1500 csT, and (C) 2100 esT.

Frover 5.--830-mb. charts for February 1, W

(dashed) :and dew point lines (solid) for 2° C. intervals at (A) 0900
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Frovnre 7. 500-mb. charts for Febroary 1 1955, showing contours
(solid lines) for 200-ft, intervals, trough line (dashed) and the
current jet. position (enrved arrow) at (A) 0900 cx'r, (1) 1500 s,
and (C) 2100 esr.

337872035 2

Thus it mst have been o consequence of aninerease in
depthe of the moist Tnyver throwgh vertical motions rather
than horizontal adveetion.

5. FEATURES AT 500 MB.

The S00-mbe charts for 0990, 1506 and 2100 esr,
Febraary 10 are shown i figure 700 The thes od posi-
tions of the S00-mb jet and trongh lines, taken from the
Severe Local Stormes: Center working charets, are shown in
ficure S0 Necording 10 the model of jet structures pro-
posed by Beelwe and Baves 20 the el front quadrant of
S00-taby, jer nxis maxitnanm with evelonic cnrvaturee. being
e of divergenee at this level, s a conteibtiiing faetor
n |'”|'A'lil|j_( the relense of convective ill<ln|l‘l“l»\'. The jl'l
positions shawn st hotle 0900 and 1500 csr wonld regnire
positioning a potential severe loeal storms forcenst avea to
the left (nosth) of the indieated 300-mb, jet

The Little Rock upper air soundings showed the depth
of the moist laver to bhe near 5.000 feet ar both 0900 csr
(fie, ON) 2nd 2100 exr (lige. 913) on Jannary 31, Tlowever,
a muarked change ocenrred during the nexi 12 hours and by
nonY ez February 1 (fig. 9C). the maistire had penctrated
o a much greater deptln an least 13.000 feet. At Barks-
dale ANir Foree Boge, Shreveport, L, a similawe sitouation
wis noted in the <onndings.  During the G-hour period
from 22100 cst. Jannary 31 (fie. 10A) 10 0300 c=2r, Februar
1 (lig. 10B). the depth of the moist Laver remuined nem
5000 feet. Durmg the next G-howr period. the inoisture
depth inerensed o near 8.000 feer (fig 10€ If the hase
of the Barksdale snversion noted ot 0300 exa were Lifted
RO mb. to the 770-mb, fevel, the =ame tempermture would
he obtained as vhar observed. Forther study of ahe
chaugzes i the lower levels of the air inass represented by
the difference of 1he Barksdale sounding ar 0900 ¢ from

1 - AT
- " \' \ i
A ® Y2100 ¢ 1
oay ol

| &/
e,
| Uy
(_.'r L‘M A
|/ A s
e | < // o .| L
1 S { 7]

Frovee 8. Times and positions of the 500-wb, treugh (dashed line)
wed jet (heavy arrow) prior 1o and during the develepment of
storms. 1500 csr January 31 to 2100 cst February 1, 1955,
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Fravge o Upper air sonndings a1 Linde Rock, Ark.at (A

0000 ex, Janniary 31 (R
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\,
~
- N 1000, I | ; ) N
3 sk 3
= a0 14 ¥ L x T

2000 vs1. ey 31,0 and (C) 0400 esr, Febrary

Frovwe 10 Upper al Bark Air Fores Ba

that e osmne e<r nadiweate that this ehange con be explaned
throngh o Bift of S0 b, Considering dhe mmsise Laver of

the Littde Roek saonding ¢ and

tbon ese ey S

inereasing the mean tetapermre by 27C and the miving

ravio by U oerane the sonndingg observed ot o0 esr,
Febrary 1 canld be obiained By Biftioe the Tower S.000
feet by 150 b,

Oue tmeresting feature of the 0900 csr goundings @
Barksdale, Maxwell A Foree Base ot Montgomery, N,
Burrwood , Las aud Nabonta, G (all within the warm air
tass), was the presenee of a superadiabane fapse rate at
Nethis
tiime, the moist laver was around 7,500 feet deep except at
Burrwood where the depth was nenr 3,000 fect, The
relative humidity at the base of thiese superadiabatic lapse
rates varied from 90 to 100 percent at Biwksdale and

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

f.a A2 0300

Menawvell vo around 7o percent at Nbanta and Borewoed
Precipitation was tiat observed at these stations just priot

to o dieing these <onndings,

The forecasting of this tornado development by e
Severe Local Storms Center was hased Livgzely apon (1
toe recognition of the strang dyvnamie factors evideneed
on the carlier ehiams (strong 850- and 500-mb. jer strue-
thres the over
Oklnhoma); (22) o progonostic sonnding Tor northeastern
Arkansas which took into aceount n lift af 100 mb.; und
(3) the confirmunion at 0900 ¢st by both 1he Barksdale
nd Littls Rock soundings that the lower Inver was under-
going lifting.  Aciually, the 0900 s Little Rock sounding

and  dmensification  of snrfaece Low




Fruruary 1955
evidenced o greater lifr chan 1om b, G feast 150 b
wihnle the Burksdale sonnding showed less than 100-mb.
e, <o that the Biftinge mechmnsim was even mree potent
than expected from carhier daa, Also. these considera-
tions pointed 10 0 threat aren to the east of Litde Rock.
Static nstabiliny indices at 2100 exe Jawraey 31, were all
posttive b by nwot cses Febraary 1 e Showabier

at Litle Roek and 1o
S FeoSoach, Arks The Biled andex (samilae o e

Shovwalver index bhut derermmred by moisire and renipern-

<tahility indes lowered 10 1

tore valies lovwer 33000 feet rather than st SH0 b
WS 1 oain

\Vlale anly
amoderate degree of ill.\l:l'xllll} was avatlabbe, thie indien-

on progie For 15300 v
a bevel of free convectton around SS0 mbh.
tions ol n very <trong dviimie moditication of the air
mnss tipped the halanee in favor of a foreeast for tortendors
rather than severe thanders<torms

The area was deterinmed largzeby througeh the positions
expected 1o he swept anne by hoth the divergent quadeam
(left. from) of e jer maximum i 500 mb. and the con-
vergent gquadeant (left. rew) of the jor mmxinumn ar 850
mh. These vonsiderations, plus the Little Rock sounching
and progoostic positions of the sueface Low. Tocated an
arca to the left (north) of both the 850- and 500-mb. jets.
In such cnt-off violenr canvecnve

cases the hetween

MONTHLY WENTHER
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activity and hittde activity would he expected a0 he
sharply drawn ar, and to the vight (sonth) of o vhe upper
jer axis. The foreeast

shoswn m fignree 1.

area :Illll l'i"“\l'li'll S1Orins  are
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