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Out of the Wreckage
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ven by the standards of America’s “Tornado Alley”,
E the 76 twisters that ripped throught Oklahoma, Ne-

braska, Kansas and Texas on Monday last week were ex-
treme. The tornadoes were the most destructive for
decades, killingfaﬂ?e’pg\gple, destroying 2000 homes and caus-
ing about $ 500 million worth of damage.
At the same time, the tornadoes have provided an in-
valuable set of q}ﬂet%(zrolv(l)’gic:%lrdata that could at last allow oy
researchers to begin ;obﬁ?fd%rs)t}gnd why some storms spawn ﬁ]& ﬂ\‘t%

\.)ggvz‘sitg}fdib{lg twisters while others produce nothing more VI),:“

e . .
damagmg’ that showers of hailstones. >k *,%/)12

“For 30 years, people have tried to look for differences

between storms that make tornadoes and ones that don’t,

»

and have come up empty-handed,” says Paul Markowski, a
tornado researcher at the University of Oklahoma in Nor-
man. Twister chasers hope that the date they gathered last
week will be the key to realising their goal of being able to
issue specific warnings when twisters are on their way. “In
the next ten years I think we’ll have the answer,” says

Howard Bluestein, also at the University of Oklahoma.
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Thunderstorms can form when a warm, damp mass of
air at ground level runs underneath a cool, dry mass of air
moving in the opposite direction. This situation is highly
unstable; when the warm air starts rising through the cool
dry air, its moisture condenses to form hail or rain. The la-
tent heat released makes the warm air rise higher still.

Such unstable conditions can lead to the formation of
supercells—powerful thunderstorms with an extremely
strong, rotating updraft. They commonly form across the
plains states each spring, when the jet stream appears over-
head and draws warm moist air over from the Gulf of Mexi-
co.

Last week’s storms were ur}usually numerous and vio-
lent—although not mﬁ%c\%&*ﬁ%’ﬁ” According to Harold
Brooks, a researcher based in Norman with the National O-
ceanic and Atmospheric Administration (NOAA), a storm
that occurred in Oklahoma and neighbouring states in 1991
produced a similar number of equally %i‘ci(’)us tyisters. But
because most of them formed in rural arNebg‘s\\ﬁ,"t iVezr'rew"’vxiere only
two injuries and no fatalities. By contrast, the latest torna-
does hit densely poé{xl\%ea areas, including Oklahoma City
and the nearby town of Morre.

Each spring, weather forecasters watch out for the
characteristic a_n_ti\-c_lgc-lflv’iigspiralling clouds of supercells in
Tornado Alley on the US National Weather Service’s radar
images. But only 20 per cent of super-cells go on to produce

tornadoes. So last week, it was impossible to issue definite

o4
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warnings of impending destruction until tornadoes were ac-

tually spotted on the ground.

What the forecasters need is a way to predict which
suppercells will yield tornadoes and where and when the

twisters will appear. Theorists believe that thermal gradi-

ents in and around the storms are important., The latent

heat of condensation warms clouds from within, while the ,

air directly beneath is cooled by evaporation of falling rain. ?Z 17,\

The air outside the storm, however, is warmer near the M

ground and cooler higher up. This difference in temperature

gradients may cause air to l?;rel over the ground like a
L steamroller. If this rolling air i'gt%n tilted onto its side and
L’c'{i’f;*agzgévupwards by the supercell’s powerful updraft, ‘it

could provide the extra spin needed to spawn a tornado.

Another possibility is that the key factor is the presence

of dovy9dt;af} that pin tornado fupnels to the ground. But

umil‘Fgelée?réfers can see theseiprgtesses in action, they
can’t be sure which are the most important. “We’re not ex-
actly clueless, but we need more clues,” says Bluestein,
who has been chasing tornadoes across the plains for more
than 20 years.

Such clues are hard to find. In 1994 and 1995, more
that 75 researchers led by Erik Rasmussen of NOAA's Na-
tional Severe Storms Laboratory in Norman and Jerry Straka
of the University of Oklahoma took part in VORTEX, the

verification of the origins of rotation in tornadoes experi-

ment, Using aircraft, mobile radars and trucks packed with

«he
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meteorological instruments, they studied storms in Texas,
Oklahoma, Kansas and New Mexico. Although they are
still sifting through the data, it’s already clear that at the

resolution at which they studied the storms—taking mea-

surements every 5 to 10 kilometres there are no obvious

differences between those that produced tornadoes and those
that didn’t.

So last year, Rasmussen, Straka and a handful of other
VORTEX researchers set out to obtain higher-resolution da-
ta by getting as close as 2 kilometres to the tornadoes. They
followed storm after storm, yet not a single one yielded a
twister. “We got great data for supercells, but we badly
need some tornado data to compare those with,” says
Markowski.

Now at last tornado researchers may have that informa-
tion. When last week’s tornadoes struck, Joshua Wurman
of the University of Oklahoma and his colleagues took two
trucks fitted with Doppler radars and intercepted the twister

that hit Oklahoma City, measuring the highest wind speed

ever recorded 512 kilometres an hour. They also ob-
tained nearly 30 miuntes of continuous data on a tornado
measuring more than 1.5 kilometres across, with peak wind
speeds of some 320 kilometres an hour.

Meanwhile, Bluestein and his colleagues were using a

new higher-frequency radar system that can probe winds on

an even finer scale 15 metres or less., Their truck was
just a kilometre or so from the Oklahoma City tornado, and

<6
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Bluestein believes they have obtained spectacular data on the
region where the tornado funnel touched the ground.
Straka’s team followed three tornadoes, measuring pres-
sures, temperatures and moisture levels,
When they are pieced together, these data should help , .
to pin down the factors that make relatively benign super- /,{;f‘z‘“ﬂ
cells spawn meterorolgical phenomena that still inspire awe
even among those who have witnessed their power on hun-
dreds of occasions. “When you go out there and watch a tor-
nado, it’s this tremendous release of energy thatr you have
no control over,” says Bluestein. “You’re completely help-
less, ”
FEW PEOPLE who see the heart of a tornado live to
tell the rale. But on 22 June 1928, Kansas farmer Will

T /5 AR

Keller paused at the hatch of his cyclone cellar to watch a
tornado lift off the ground and pass rxgﬁ

t over his head.
This is his account

“There was a circular opening in the center of the fun-
nel---The walls of this opening were of rotating clouds and
the hole was made brilliantly visible by constant flashes of
lightning which zigzagged from side to side--- Around the
lower rim of the great vortex small tornadoes were constant-
ly forming and bredkmg@’é '%E)%These looked like tails as
they writhed their way around the end of the funnel. The di-
rection of rc\)tation of the great whirl was anticlockwise, but

}he small twisters rotated both ways., ”

o L B .
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twister {twista]: BEML.

tornado [to:'neidou]: FER; BN .

meteorological [mittiara'lodzik (a)1]: K EW ;L E %M.
spawn [sporn]: BRI KB A,

devastating ['devasteitin]. B XYM,

hailsone ['heilstaun], kG,

chaser [‘tfeisa]): JEA.

latent ['leitont]; FREKHY : HIRTEM .

supercell : [super—+cell] cell; IKY=H#,

. unprecedented [ an'presidentid]: A5 RTH ; 32 LRSS .
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

vicious ['vifes]: BH:HY; BEH.

fatality [fa'teeliti]: JET:89;JEIE.

anti-clockwise [,eenti'klokwaiz]: ¥ifT4f ; L4E counter-clockwise.
impend [im'pend]: 3% ; B,

thermal ["Ga:m(a)l]: B A .

gradient [greidiont]. 243 ;%

evaporation [ivapa'rei[(a)n]. ZE Xk .

barrel over: R,

steamroller ['stimroula]; ZEZKEHL.

tite [eile]: @4 0.

downdraft=downdraught ['daundra:ft]; TR .
funnel {'fan(a)l]: W-h; W RB KT,
verification [,verifi'keifon]: iF 32;# ik,

sift [sift]: ;L 88.

Doppler radar: ZEEIX.

intercept [inta'sept], #LEX.

probe {proub]: FH&  HIEHER.

benign [binain]. FEHRH.
.8
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29.
30,
31.
32.

cyclone ['saikloun]. B X . R .
rim [rim]:3 ;8 %.

vortex ['voiteks]: BEIR; HERXL,
writhe {raid]. 3, H 30 &1k,
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Magnetic Shift

U R ROVRIE S TR 35 LEMM A A
Y M BREE G RGT  R BE T S BA AR TS T MG 4y
AERRAFE . X —ZBUHTRE S thERA T T 5 . ]

races of the Earth’s magnetic field frozen in rocks are
T yielding surprises about the planet’s past. A re-analysis
of old measurements of these fields has forced geologists to
conclude that either the migrating continents were clustered
closer to the equator than previously thought, or that the
Earth’s magnetic field was not the simple pair of poles it is
today.

Geologists track the history of continental motion by
measuring the magnetism of ancient rocks. As some rocks
form, they retain an imprint of the Earth’s magnetic field.
The field direction and the age of the rock together show the
latitude of the continent at the time the rock formed, pro-
vided that the shape of the terrestrial magnetic field at the
time can be worked out,

Today, the Earth’s magnetic field lines, which emanate
from the poles and surround the planet, have a simple and
predictable distribution. Geologists have proved that for at
least five million years the field has been a dipole, like a bar
magnet with poles aligned on the planet’s axis. And they

<10 -



Magnetic Shift

calculate ancient latitudes assuming the field has always
been a dipole, says Dennis Kent of the Lamont-Doherty
Earth Observatory in Palisades, New York.

But now Kent and Mark Smethurst of the geological
Survey of Norway in Trondheim have analysed palacomag-
netic data from rocks up to 3.5 billion years old. Instead of
the magnetic distribution expected from a dipole, they found
and excess of rocks from older eras with low-angle fields, as
if they had formed at lower latitudes than those predicted by
standard models that assume a random distribution of the
early continents (Earth and planetary Science Letters, vol.
160, p. 391). “The surprising result is that in the Palaeozoic
and Precambrian, the distributions differ markedly,” Kent
says,

One possible explanation is that the Earth’s magnetic
field has not always been a dipole. Kent calculates that if
the ancient Earth contained elements of between four and
eight poles, its magnetic field lines would have met the mi-
grating continents at lower angles that the lines of the mod-
ern dipole field. That would account for the distribution he
and Smethurst observed, he says. Such an arrangement
might have been possible before the solid part of the
core — which started growing as late as a billion years
ago——reached its present size.

The other possible explanation for the findings, Kent
says, is that the continents were once clustered near the e-

quator. Such clustering could be the result of centrifugal

‘11



