MOST OF THE scars of Lubbock's blackest day
and night are gone Bul the memories, and scien-
tific studies go on...

It was 11 years ago today, 9:46 p.m. to be exact.
when the clocks stopped in the downtown ares.
One of the most devastating tornadoes ever to hit
amajor U.S. city had left Lubbock in ruins.

In the space of a few seconds (0 a few minutes,
depending on the area, a lornado of ““incredible”
size and destructive power, did its thing. Some say
not one, bul as many as three or {four {unnels may
have been responsible.

[For those who lived through it. it remains as viv-
id as the moment it happened For those who
were injured and lost property, it was one of the
most traumatic turning points in their hves. For
those who died, and there were 26, 1t was a trage-
dy that shocked the nation

For the city, it was a challenge metl

THERJE HAVI been nemerous studies and sci-
entific looks taken at whal has become known as
The Lubbock Tornado.

And like the Lubbock Lights, it is something
unique in its (ield

We've read, and helped write, many of ihe sto-
nies on both events, including a booklet on the tor-
nado. But most recently, we were handed one of
the more unusual and readable studies we have
seen on {he storm.

{t was written by Ruth E. Nichotson. daughter
of the Rev. and Mrs. Bob Nicholson of Lubbock.
The Rev. Nicholson, who has been pastor of the
First Presbyterian Church in Lubbock for 1D
years, as of this Sunday, is quitle understandably
proud of Ruth, who is a student at the Universily
of Washington in Seattle.

THE REV Nicholson was a bit nonplussed,
however, when he went (o the George and Helen
Mahon Library 1o see how much data was availa-
ble there on the tomado.

He says he was only able to locate a number of
clips from The A-J, the booklet and a few other
tems. It 1s ironic that there isn't a complete shelf
or more on the tornado when one congiders that
the library sits in an area mosl heavily hit

But, back to Ruth's treatise, which does reflect
considerable research. Ruth is a sophomore at the
University of Washington, and the paper was pre-
pared for an Atmospheric Science course.

What Ruth has to say about {ornadoes in general
and the Lubbock one, in particular, makes for
somig fascinating reading. .
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THERE ARE some 500 to 1,200 tornadoes a
vear in the U.S., Ruth notes,

“About two-thirds of these are small tornadoes
whase winds range from 40 mph 1o 112-mph,” her
study observes. “The normal life span of these
small tornadoes 15 usually one to three minutes,
and lheir damage paths are generally less ihan
one mije long and 100 yards wide.

“The other third of these tornadoes is mostly
comprised of medum-sized tornadoes, whose
winds vary from {13-mph to 206-mph. Their dam-
age paths usually are in the range of 10 miles long
and 300 yards wide.

“Maximum tornadoes make vp oae to five per-
cent of all reported tornadoes. These tornadoes
are rare, but they account for 70 percent of all tor-
nado-related deaths.

“Although they are the easiest to detect, maxi-
mum tornadoes are the most destructive. The
wind speeds in 3 maximum tornado can be as
much as 300-mph They may exist as long as three
hours and leave damage paths up 1o 200 miles Jong
and a mile and a halt wide...”

THE LUBBOCK Tornado definitely was in the
‘maxl’ class as Tar as wind speed and damage
was concerned.

Ruth notes that wind intensity in storms is fig-
ured on an “'F scale ” Winds have o reach the 72-
112 mph range before moderate damage results,

Winds of 113-157 miph can cause considerable
damage. 158-206 mch, scvere damage, 207-260
mph, devastating damage: 207-318 mph, incredi-
hie damage, and anyLlhung above 318 mph, “'incon-
ceivable damage.”™

The Luboock storm, or storms, had estimated
wind speeds of from 153 to 290 mph, putting it in
the severe to incredible range, The storm was *'u-
mque in four ways,”” Ruth says: ~'1. The conditions
which gave risa to the tornado, 2, The widespread
severity of the wind, 3. The disorganized patlerts
of structural damage, and 4 The magnitude of the
impact of the tornado on the economic, soctologi-
caland political systems in the Lubbock area. ™

THE STORM has been studied perhaps as close-
ly as any such disaster in the nation’s history

One such study was by T, T. Fujita, a tornado
authority from the University of Chicago. Another
was by a group of Texas Tech prolessors. Bolh
studies support the more than one tornado theoty

Just for the record, as noted in Miss Nicholson's
article, the storm caused damage estimated from
$125 mullion to §20C million. A 15-square mile area
was affected, roughtly one-fourth of the city then

Twenty-six persuns were killed, 1,500 njored,
3,000 leit homeless. Mos( deaths and injuries were
caused by flying debnis.

There was damage to ot destruction of 119 small
planes, thousands of autos, 500 commerical struc-
tures, 100 mobile homes, 1,000 family units totally
destroyed, 9.000 farnily units damaged, 220 street
light poles damaged, 25,000 phones put out of or-
der, massive power plant damage, which 1n turn
shut off the water supply temporarily

But out of the bitter ashes, Lubbock and its cth-
zens arose to the challenge, a phoenix of determi-
nation and hope reflected in today's Memoral
Civic Center area and a bigger. better city.

Ruth Nicholson has added an intereshing post
seript Lo 8 memorable chapter among many (n
Lubbock's hustory.



On the Occasion of the 40th Anniversary of the Lubbock Tornado
For the City of Lubbock Web site dedicated to this historic event
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by
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A Biographical Note on the Author
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UENCERAL CRARACTERIICTOS OF TORNADOES:

Six hupdred to twelve hundred tornadoex oagcur in the Unfted States smoh
year. Approximately two-thirds of these are small tornadoes whoses winds range
from 40 to 112 m.p.he The normal lifespan of these small tormedoes is usually
one to three minut;;, and their demage paths ere generally lesa than one mile
lony and 100 yards wide. The other tnird of these tornadoes ia mostly comprised
of wedium-sized tornadoes whose winds vary from TI% to 206 m.p.h. Their damspe
paths vsually sre i{n the range of ten miles long and 300 yards wide. "Maxiwun
tornedoes® make up one to five percent of 8ll reported tornadoes. Theses tornasdoes
are rar;, but they account for 70% of 4all tornado-raleted deaths. Althourh
they are the easiest to detect, waximum tornadoes sre the most destructive
of all tornadoes. The windspeeds in & maximum tornedoe can bs as much ss 300
p.p.h, They may exist as long as three houre and leave damage paths up to
200 tiles long and 8 mile and a8 half wide.(I){T0O) No area is more fevorshle
to the formetion of tornadoes than the widcontinent of North America.{sgee
Figure T) No wonth is free of these violent storms, but the rumber of tormadoes
reaches 8 peak in May. The second largest number of tornadoes occurs in April
and June. The "tornado seesson" runs frowm April to June becsuse two-thirds
of all tornadoes occur in these months. September is also &8 "pood” month for
tornedoes, but fall tornadoes are s bit different frov sprinp tornadoas and
sre generally weekaer. The lowest freaguency of tomedoes is found in Fho ponths
of Decenber and January. Generally, the beet time of day for tornado formation
{8 {n the late afternoon and early svening.(2)(10)

In order for & tornado to form, some specific meteorologicel conditions
pust be met. These conditions ars!

I. nass convergance near surface

2. mass divergence aloft

3, 8 buoyent air mass

4, wind sheer in the vertical

5. moist air mass in the lower layers

6. & "trigger" mechanism



o Lusbock , TEXAS

FIGURZ Tt Typical Tornado Distribution in the United Statss (3)

7. surface cyclogenesie (I0)(IT)
Tornadoes form in the middle portion of very intense thunderstorms. Warm,
poist alir feeds the thunderstorm at the roar of the storm while wind, rain,
eand hall ere produced et the front. The ususl weather sesquence preceding a
tornado is high winds, rain, and then hsil. The tornado itaelf 18 s center
of extremely low pressure surrounded by high winds. These winds rotats countar-
clockwine -in the northern hemisphere due to the Corlolis force. 2ighty percent
of tornadoes are formed from a wall cloud thet 48 located near the rein-frase
base of the storm.(ses M gure 2) The wsll cloud ie usually one to three miles
wide end oftan lormg 20 to 30 minutes befors & tornado appesrs. Yf and when
the wall cloud begins to rotate, it is called & funnel. A tornado that is
Tormed r'rom & funnel or wall cloud mey form as much ag 20 to 30 pinutes before
it descends to the ground. Note thst & funnel or funnel cloud differs fronm

g tornado in thet & funnel is e violently rotating column of air that does
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not touch the ground or cause any demage, The viei{bla part of a tornado {s
comprised of small water draoplets, dust, and debris, but tornadoss ares not
always visible. The tornado has a characteristic life cycle. During the first
half of its 'life"bzhe tornedo increasss in size 8nd intenaity; the second hal?f,
it c0ntrac£a into & rope-like structure and tilts before dissipating. Tormedoes
are CApeb19 of aplitting into two separate tornadoes or forming five or six
emaller tornadoes inside the maln tonsdo. Separste tornedoes can also comnbina
to form 8 single tornado.(TO)(IT)

Tornadoes have three scales of motion! the movement of the tornado as &
whole, the tornado cyclone, and suction vortices. Generslly, tornadoes mcve
from the southwest to the northeast. The tormnado cyclone is the parent cyclone
from which tornadoes form. Suction vortices form ineids large tornsdoms. A
guction vortex is & smsll, spinning mags of elr ususlly laes than 30 feet in
dtameter. Suction vortices are accompanied by an excessive rate of pressure
change due to their esmell size and fast traveling spesd. The pregsure in a
suction vortex often differs from the pressure of the tornado as s whole.
Suction vortices are capable of picking up debris but are unadble to carry
debris for long distances. Therefore, suction vortices usually leave a litter
line in their damace path. Smal)l tornsdoes behave very much like suction vortices
and actually cannot be differentiated from suction vortices. The rotation
of the individus) vortices within the tornado ia believad to determine thre
tornado's damage pattern.(aaeo Figure 3) (4)(10)

There are four causes of tormado damaget pressure differences that cause
wall 8nd roof failure, airborn "missflss", collapse of high structures such
as chimneys, and hiyh winda. Wipd intensity is clegsified according to the
F-scale as shown balow.

(F-) 40 m.p.h. or less. Little or no damepge. Doubtful tornadoa.
(70) 40-72 w.p.h. Light demage, Very wesk tornedo.
(FT) 73-T12 m.p.h. Moderate drvara. Weak tornado.

(F2) I13-157 m.p.h, Considerabln demage. Strone tornado.
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(F3) 158-206 m.p.h. Severs demapa. Severa tornado.
(F4) 207-260 m.p.h. Devastating demege. Devastating tormado.
(F5) 207-318 m.p.h. Incredible damage. Tncredible tornado.
(F6)—(F1é§ 319 m.p.he to sonic speed. Inconceiveble demage,
Inconceivable tornado.
Although windes in the lower F-scele renge are the most common, flyiny debris
1s the cesuse of most tornado-releted desths.(3)(T0)

The four methods of tornado detection are weather radar, spotters (visusl
siphtings), esatellite detection from geostationary satellites, and detection
of sferics (electrical discharges emitted from tornadoes—not sl)l tornsdoes
give off sferics, though). The Matlionel Weether Buresu {esues two tvpes of
bulletins concerning tornadoes. One is the Tornado Watch which 18 issued after
determining that there is r potential for & tornado-bearing stormw to davalop
in o porticuler area. Tornado Wetchss are lssuwed from one to eight houre in
edvance of any development. The Tornado Warming is the gecond type of bulletin.
Tt is {3sued only after an existing tornado or tormado-bearing storm hes bosn
detected.(I) When B tornado has besn sighted, it is wise to take shelter immediately.
1f you are out in the open, find & ditch, ravine, or culvert to lie in. No
not etay in an sutomobile. If you are in or near a building, go to the nearest
tornado shelter, bssement, stairwell, central closst, bathroom, or hallwsy.
These-structures ususlly heve more reinforcement than other parts of the building
and are safer.(4)(10)

Balow are some Spotter Rules and Clues,

I. Overshooting tops are indicators of s very etrons storm.

2. A rein-free bage denotes the etorm's intaks area, ths plece to
watch.,

5, Wall clouds form from the rain-free base often 20-30 minutes
before & tornado.

4, Differentiate tornesdoes and funnels! Funnels don't touch the

ground or do damaze.



%. Large hall often falls just in edvsande of a tornsdo.
6. The direction of the storm's movement 1a generally indicsted
by the cirrus anvil.
7. Tornad;es generally move toward the northeast at 25-35 miles
per hour.,
8. Poor viaibility, ponding, and running bar ditches sre indicators
of heavy rain.
9. The first gust of wind from & thunderetorm is ususlly the strongest.
. I10. Cars are sefe places In cage of lightning, but not in ceae of
tornadoes.

Always Have & Fraidy-Hole Picked and Handy. (2)

THZ LUBBOCK TORNADOt MAY II, I970

Lubboclk, Texas i3 a city of 150,000 veople located on the South Plains
of West Texss.(see Figure T) The city itself covers an ares of 70 by 8.5 miles.
It 1e & major trade center for sorghum and cotton grown in the ares.(I2) The

Lubbock tornado of May II, Y970 wae uniqus in four ways!

~ the meteorological conditions which gave riee to the tornado

the widespread geverity of the wind

the disorganized patterng of structurel dsmege

1

the oagnetude of the lmpact of the tormado on the sconowic, soclo—

logical, and politlca)l systems in the Lubbock area.
Baceuge the storm occurred after dark, no photographs or films were taken
of the tornedo. Inastead, information on the storw was taken from radar, verlfied
gpotter observations, and snalysie of the damage. There are three metsorological
views on the configuretion end path of ths storm. An additionsl engineering
viewpoint focuses on the disorganized damage patterns and differs somewhst

witt the meteorologicsl viaws of the storm.(7)(9)

An averasge of two tornedoes a year touch down in the Lubbock area.(13%)



The meteorologiet in oharge of thes l.ubbook Westher Buresu Offi{ce hese eaid thot
tornadoes are & way of life at the office. Personnel are scheduled so that
e professfonal meteorologlst and two meteorological tachnicians are on duty
f'rom mid—afternOOn’;ntil wmidnight in the time of greatest dgngor.(?) The ssouance
of events in Lubbock on May 1T, 1970 are as follows. (A11 times ars given in
Central Daylight Time.)

6100 pm - Cumulus clouds begen to gethar

Thunderstorm apotted five miles south of city

6155 pm
7150 pm - Severe Thunderstorm Warning iasued to be in offect until
9100 pom
8100 pm - Bgg-sized hall reported south of city
8110 pm ~ Grapefrult-sized hail reported five miles south of city
- Bagoball-sizod holl reportod in southeast Lubbock
- Punnel ecloud reported eeven miles souteagt of airport.
8115 po -~ Storm moving northeast at 25 m.p.h. with large hail and
possibly & tornsdo
- Two wore thunderstorms spotted eight wiles southwest of
the alrport moving northeast st 25 m.p.h.
~ Tornado Warning lasued to be in effect until 9:00 po
9100 pm - Funnel in southeast Lubbock moving north et TS m.p.h.
- Funnel c¢loud reported seven miles south-southeast of sirport
woving northeagt at I5 m.p.h.
- Tornado Warning extended until 10:00 puw
9135 pm - New funnel spotted ssven miles south of sirport
- Warning sirens sgounded in Ludbock (not sll the sirens
sounded due to powerline damage due to tornado)
9150 po - All communications lost at Lubbock Weather Bureau Office
IT;30 pm - A1l tornado warnings cencelled (2)

Tne maximun estimated windspeeds vary froo 163 m.p.h.(6) to 290 m.p.h;(IO).



The differences in opinion in interpreting the damage patterns have slao lad
to differing opinions concerning the tornado's etructure snd windepoeda.(aeo
Figure 4)

One of the meigorologic&l views on the Lubbock tornado is given by T.T. Fujits,
a recognized asuthority on tornadoes from tha University of>Chicago. His "two
tornado thesory" says that Lubbock wae hit firet by a small tornado and then
by & plent ons that traveled between downtown and the alrport.(5)(7) The tornadoes
were forwed behind an edvencing molet front that had a very smell temperature
differaﬁge across it. It was not a front where moist air was meeting cold air
as 18 usually the cage with tornadoes. The first tornado was a forerunner
of the second. Tt had approximetaly 75 m.p.hes winds and left & two wilse long
damage path.(5) Fujita claime that the first tornedo dccurred at around 8170 pm,
but ihe Weather Buresu did not report a hook formation until 9:00 pm and never
received confYrmation on that report,(7) The larger tornado that followed touched
down in downtown Lubbock. The storm's core shrank from two miles to 0.4 miles
in diameter while over the downtown aree. This increased the windspeed. Tha
tornado wade a loop just north of Texas Tech University and then headed northeest
at 2] m.p.h. When the tornado passed the Weather Bureau Office in northeast
Lubbock, the presaure of tha tornado was recorded at 996.9 mdb, and ths pressure
field aroung the tornado extended for ten miles. Pujita estimates that the
tornado contained three to five suction vortices, sand that the tornado's rotationsl
speed was between I45 w.p.h. and 29C w.p.h., depending on how many suction
vortices actually existed.{5)(6) The disorganized pattarn of structural damspe
i3 believed to have been caused by thess suction vortices.(7) Becauss thers
are no Pilms of the tornado, there is no direct physical evidence of the suction
vortices in the Lubbock storm, but 95% of the desths due to ths tornado (i.e.,
all but one) occurred along the path of Pujlta's suction vortices that led
from the downtown ares to the sirport.(5)(6)

Another meteorological theory on the Lubbock storm was vrovosed by



N.F. Somes, R.D. Dikkers, and T.H. Boons. This two tornado thmaory holds that
two tornedoes touched down simultanecusly essat of Texes Tech Imiversity!t one
right near Jones Stgﬂium and another southeast of the stadium. Both tornsdoes
headed for downtown Lubbock and were in discontinuoue conta;t with the ground.
The tornadoes merged just north of the city center and continued traeveling
northeasst. This large combination tornado steyed in contact with the ground
until {t passed the airport and the Weathsr Bureau Office.(see M eure 4) (7)(12)

The third meteorologicel theory was hypothesized by J. Neils Thompson,
crust W. Kioslinp, Joseph L. Goldman, Xishor C. Mehta, John Wittwman, Jr., and
Franklin B. Johnson. This theory considera the poasibility of three di fferent
tornadoes. According to this theory, the storm lasted from 9135 pm to TO106 pm.
The firgt tornado wes formed aloft and wmoved from the sBovth-gouthwest to ths
nortr~northeagt of downtown Lubbock. This tornado damaged tall buildings but
left short ones relatively untouched. It reached its greatest intensity just
north of the downtown area. The second tornado formed just northeast of Jfones
Stadiuwm. Tt moved eastward, leaving & one wmile wide damege srea until 1t joinad
the first tornado just north of downtown. This newly-formed tornado then movead
north, leaving s one and & half mila wide dsmags path.(see Figure 4) A third
tornado could have formed just north of the merger point snd would have then
been responsibdble for the damage in north Lubbock. The existencs of s third
tornado {8 supported by observations of demage patterns apd the recorded times
of arrivel of severs winds at various locationse.{7)(13)

" The Institute of Disaster Reéearch at Texas Tech Unlversity has its own
viewpoint concerning the damage patterns of the Lubbock tornado. The meteoro-
logicel data supports all three meteorologicel views, but after surveying *he
damayge, the Institute concluded that the disorganized pattern of structural
dsmags was due to the differing abllities of different structures to reesist

wind forces. The dsmage patterns do not seem to support theorifes that assums

thut the storm waes o “cleen”, exis-symretric funnel. The Institute bel{eves
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that the Lubbock atorm was intenes but disorganized over thes downtown ares.

It intensiflied and becsme more organized a8 it moved to the northeast. Using
fnformation from the damage survey, the maximum windspeed was between 163 m.p.h.
and 200 w.p.h. Most of the damage waa believed to have beer caused by winds
between 75 m.p.h. and I25 m.p.h.(6)(7)

The May II, 1970 tornado was the worst in Lubbock's history.(I2) The
damapged areas were classified into three destruction zonesi scattered, wmoderste,
and sxtensive. The scattered zone conteined only & emall percentage of structures
that wefe significently damaged, whereas in the moderats zone, sbout half the
structures were significently damaged. In the extensive zone, & high parcentape
of atructures were affected and a wajority of these were eithsr destroyed or
severely demaged. The extensive zone in Lubbock stretched seven miles betwesn
the Jowntown area snd the sirport, an area which included downtown, an {nduvetrial
pection of town, and medium and low dansity residential areas. The damagpe sr=o
ronced from a quarter mile to 8 mile end 8 half 4n width. The zones grew pro-
gressively narrower &8s the storm moved northeastward.(see Figure 5) The wost
extensive destruction was found in the northernmost portion of the tornado’s
path due to the progressively intensifying storm. The severe damepe coversi
nine sguare miles, and other damage cavered en sdditionsl si{x square miles.

A total of fifteen square mlles was affected, which ig roughly 1/4 of the
city of Lubbock.(2)(7)(12)

Property danage estimates range from 3I25 willion to $200 willion. These

figures include!

dasaged utilities
- I19 smell alrcraft

thoueends of privete automobiles

600 conmercial structures

100 mwobila homes

1,000 totally destroyed familv units

9,000 dsmanged fsmily units
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220 atreet 1ight poles

25,000 telephone statlons

destroysd long distance lines

powsr plant damage

cut off water supply (2)(7)(I2)(13)(15)

An example of scme of the damage in the downtown area lies in the 2C-story
Great Plains Life Building. The bullding's steel frame was bent so that the
top of the building is now twelve inches out of plumb.(6) The building is still
3t&nding; and in addition to office space, it now hae a8 restsurent on the top
floor.

Twenty—aix psrsons died as & result of the tornado, and another I,500
persons were injured.(2) Most of the casﬁaltiss were dus to flying debris.

The storm left 3,000 people homeless. These pesople were gheltared and fed in
the mun{cipal ocoliseum. President Nixon declared the city of lubbock & disester
erea on May 14, 1970.(8)(13)

One of the soclal impacts of tha Lubbock tornado was its affact on the
segrogation found in north Lubbock. The tornado psth crosged & low-incowme,
predominetely Mexican-American community on the north side of the city. This
coamunity was e highly segregated, close-knit section of town, and the tomeado
shattered its woy of 1ife. Seven hundred homes weare destroyed, leaving only
8% homes in Lubbock's "barrio®, The demage was so extensive that many femilies
were relocated to the northeast side of town made up of predominately Negro
and Anglo families. This 'natu;al" integration provided not only some prob)ems,
but some unforeseen benefits as well.(7)(8)
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