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HE CITY papers have given so much information in 
words and in pictures concerning the destructive tor
nado that visited Omaha on Easter Sunday, March 
23rd, that it would be needless even to recapitulate it 
in the Chronicle. It may he useful, however, and 
instructive, to examine the tornado from a scientific 
point of view, and see something of its nature, forma
tion, premonitory signs, direction, rate of travel and 
the like.

And first as to the name. Our Easter visitation was a tor
nado, not a cyclone, as the public insists on calling it. The tor
nado belongs to the class of cyclones, that is gyrating spiral air 
currents, or whirl winds. They owe their origin mainly to two 
causes, the sun’s heat and the earth’s rotation.

The sun’s rays pass through the air without heating it much 
directly. They heat the ground and the water, and these in 
turn heat the air. The air is consequently heated at the bot
tom. Now, heat, as we know, causes expansion. The air, there
fore expands and becomes lighter. Under ordinary conditions 
it rises quietly like the air heated by a steam radiator, and other 
and cooler air flows in to supply its place. This also is heated 
and rises in its turn, and thus convection currents are set up and 
the whole mass of air tends towards a uniform temperature.
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This circulation of the air causes our winds. But as the heating 
of the ground by the sun is not the same everywhere, on account 
of the character and configuration of the ground itself, no less 
than the position of the sun in the sky and the clouds or water 
vapor that may be present in varying amounts, it follows that 
the winds must be subject to much change in intensity and in 
direction, although seasonal and diurnal effects must be im
pressed upon them in a marked periodic or cycle character.

The turning of the earth on its axis now claims its share in 
the result. As places on the equator revolve with a speed of a 
thousand miles an hour while the poles are immovable, the veloc
ity of a place is greater the nearer it is to the equator. The air in 
a calm has the same speed as the ground with which it moves. 
As soon, however, as currents are set up in the air, especi
ally in a north or south direction, the air is forced to travel over 
ground that has a speed different from its own. The conse
quence is an apparent gradual deviation in its course, a circular 
or so-called cyclonic gyration, which in the southern hemisphere 
is in the same direction in which the hands of a watch move, 
while it is in the opposite direction in the northern hemisphere.

This circular or cyclonic motion now originates or empha
sizes another factor in that it generates a so-called centrifugal 
force, which is in reality nothing but the tendency of a rotating 
body to remain in its line of motion, and by that very fact to 
recede from the center. This centrifugal force in thus driving 
the air away from the center of the cyclone, causes a rarefaction 
of the air, a low barometer, which in turn tends to draw the air 
from below inward and give it a spiral motion. The air, therefore 
in a cyclone has a triple motion. The first is circular and spiral, 
the second is upward, and the third is the one in which it partici
pates as the whole cyclone moves bodily over the land. Such 
triple motion is called cyclonic, the whole system being called a 
cyclone, and is of ordinary occurrence in the United States. In 
fact we have one or two complete cyclones passing over our 
heads every week, their speed as a whole being in the neigh
borhood of twenty miles an hour. There is absolutely nothing 
in their nature that calls for violent storms, although rain or 
snow and sunshine enter into their constitution.
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The character of a cyclone may be best studied from a 
weather map. On such a map we notice one or two well defined 
spots marked “ Low.” Here the barometer is the lowest in the 
country, or at least in a considerable section of it. About these 
“ lows” as centers isobars are drawn, that is, lines of equal 
barometric pressure for every tenth of an inch. These isobars 
are tolerably circular in outline especially towards the lows. 
As we follow the barometric gradient, we see the isobars de
veloping into curves of larger sweep until they begin to bend 
over in the other direction and become circular again about cer
tain other spots called “ High,” or highest barometer. The 
whole system of isobars about a “ low” is called a cyclone, and 
the isobaric system about a “ high” is an anticyclone.

Let us now look at the arrows that indicate the directions 
of the wind at the principal cities. We shall find that practically 
all of them show a spiral motion inward towards a “ low” and 
outward or away from a “ high.”

To complete our elementary ideas about a cyclone, let us 
see what happens in any given locality as the cyclone moves 
along. From the weather map of the following day, we can 
gather the direction and speed of the “ low” or of the whole 
cyclone. Let us now imagine the isobars transferred to a sheet 
of transparent paper or to glass, and this paper or glass to 
be moved across the United States along the trajectory of the 
cyclone. Picking out any place, such as our own city, we can 
follow the varying direction of the wind as well as the incipi
ent cloudiness, the rain or snow, and finally the clearing of the 
weather, and thus study the various successive features of a 
cyclone.

A tornado is a violent cyclone of small diameter. The 
diameter of a tornado may be only a thousand feet or less, 
while that of an ordinary cyclone may be several hundreds of 
miles. A tornado originates essentially in the same way as a 
cyclone except that the causes are more violent and sudden in 
their action. Thus, for example, the sun may heat a large ex
tent of territory very rapidly and with unusual intensity. The 
lowest layer of the air is thus much more expanded and much 
lighter than its overlying strata. This is a condition of un
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stable equilibrium. As soon as it gets a chance, so to speak, at 
any point, the heated air will rise with great speed and violence 
and generate a tornado.

This state of affairs may be exemplified on a small scale 
by a stove stuffed full of loosely packed paper, which is lighted 
at the bottom. The fire and smoke are struggling for an outlet, 
circulation is choked, and matters are in an unsettled condition 
and in unstable equilibrium. As soon, however, as a passage 
has been cleared through the stove pipe, the heated air and 
the flame rush up suddenly with a roar, cold air and paper are 
drawn along by the torrent and pieces of paper are often car
ried entirely up the chimney and scattered unburnt upon the 
roof.

The violence and power of the air in a tornado are abund
antly shown by the destruction it caused in our city. The chief 
reason of this power was its velocity and its suddenness. The 
time of action did not last a minute, but during that minute 
objects were subjected not only to a very powerful blast, but 
especially to a very variable one, one changing violently in 
intensity and in direction. I t is doubtful whether any human 
structure can safely withstand the wrenching whirl of a tornado. 
Even our modern steel skyscrapers, which are built to resist a 
steady hurricane blowing a hundred miles an hour, would be 
most probably twisted, crumpled, broken and upset, as happened 
in the St. Louis tornado in 1896, where an unfinished skeleton 
steel trussed building was rolled up into a tangled heap.

The promonitory signs of a coming tornado are a very un
settled condition of the air. The weather is unusually hot, op
pressive, cloudy and calm. The cloudiness and the darkness in
crease ominously. And finally, the approaching tornado is seen 
coming from the southwest like a large, agitated, black, funnel 
cloud, moving at a rate somewhere between two and forty miles 
an hour. It takes hardly a minute to do its deadly work, but the 
howl of the wind and the fury of its wrenching grip are im
possible of description.

The barometer is not a very reliable prognosticator of a 
tornado. The advice given by some to watch the barometer 
is useless to the general public. Only an expert could use it and
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even then lie would have to see about the wind and its direction, 
the temperature and the humidity.

It is commonly supposed that in the axis of a tornado there 
is almost a complete vacuum, and that for this reason the air 
inside a building, because it is under the usual higher pressure 
and cannot rush out fast enough, pushes the walls outward and 
causes the structure to collapse. The barograms from the 
Philippine Weather Bureau, to which typhoons, that is tropical 
tornadoes, are well known, do not bear out this impression. In 
many of these the barometer drops only an inch and a half al
together and takes twelve hours to do it, the final rate being 
however about half an inch an hour. If the vacuum were com
plete, there would be of course an outward pressure of nearly 
fifteen pounds to the square inch, or a ton to a square foot. But 
even one-tenth of this applied suddenly suffices to explain the 
action of these so-called vacuum storms.

It may be permissible to take this reduction of ten per 
cent, in the atmospheric pressure as a basis for further thought. 
This would mean a barometric drop of three inches, twice that 
reported from the Philippines. Even this assumption is allow
able since our barometer has an extreme range of over two 
inches throughout the year, while the Philippine range is con
fined to about half an inch, or one-fourth of ours. Now, a sud
den drop of only three inches in the axis of a tornado would 
develop a bursting pressure inside of a building of about 200 
pounds to the square foot, which is four times that exerted by 
a hurricane blowing a hundred miles an hour. If such a hurri
cane can work the destruction it does, we can readily under
stand why our tornado should have been even more terrific.

On the accepted supposition that a breeze blowing fourteen 
miles an hour exerts a pressure of one pound per square foot, 
our assumed pressure of 200 pounds to the square foot, or a 
drop of three inches in the barometer, would correspond to a 
hurricane of 200 miles an hour, nearly 300 feet a second. This 
tremendous energy is dissipated gradually by the work it does, 
and the tornado wears itself out as it proceeds. These con
clusions refer, of course, only to the narrow path of the tor
nado, outside of which the barometric drop might pass un
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noticed. Our City Engineer, Mr. Watson Townsend, gives the 
tornado’s path a width of generally an even thousand feet, and 
a length of five miles. The narrowest part had a width of 900 
feet and the widest of 3,500. Half a mile from this path the 
tornado passed entirely unnoticed by many people. The Creigh
ton College barometers which were three-quarters of a mile from 
the nearest point of the path, were not read at the time, be
cause the tornado came so suddenly and so unexpectedly that 
it took everybody by surprise. It is certain, however, that the 
mercury could not possibly have dropped four inches, because 
one of the barometers has an open cistern and such a drop would 
have spilt some of the mercury.

The Omaha tornado approached from the southwest and 
took a northeasterly direction; as is generally the case. We may 
feel perfectly safe, therefore, when we see a tornado in the east 
or in the north, since that cannot come our way. A tornado 
seen directly west or directly south may also pass us by, but the 
assurance is not absolute. Another fact worth knowing is that 
in agreement with the explanation given of their origin, tor
nadoes always form in the latter part of the afternoon, never 
in the morning, and never at night. Once the sun has set, we 
are safe.

The best thing to do when we see a tornado in the south
west, and for that matter in the south or in the west as well, is to 
run to the cellar, or if that cannot be done in time, to the nearest 
strongest part of the building, or to crawl under the table or the 
bed. We run the risk, of course, of being buried in the wreck, 
but will most probably escape the danger of being killed by 
flying material and may be protected by some of the beams over 
our head.

A tornado cannot be predicted. It springs into being so 
quickly and may originate at any point in our middle western 
states, so that all that our experienced Weather Bureau can do 
is to pronounce the conditions favorable for a tornado. This 
it does occasionally, and because nothing happens to us, we come 
to pay little attention to such warnings. But even the Weather 
Bureau would not venture to predict the conditions more 
than a week in advance, and then would not pretend to indi
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cate the day or the locality. How then can a private individual 
predict them a year in advance ?

If it is not possible to predict a tornado with 
certainty, it is less so to prevent it or to break it np. 
It is not likely that electricity has a large share in the 
nature of a tornado, because no electrical phenomena are re
ported in connection with it, and voilent gyrating air currents 
explain satisfactorily all the effects observed. Nor have we any 
source of power at our command that can even remotely grapple 
with that of a tornado. And even if we had, we could not locate 
it in time. While tornadoes may occur with undesirable fre
quency in any given state, their likelihood to retrace a former 
path or even to revisit the same city is very improbable, and we 
may feel confident that we shall never again in our lifetime have 
a destructive tornado in Omaha.


