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Abstract

A tornado is a small-diameter column of violently rotating air that forms
within a convective cloud and comes into contact with the ground.
Tornadoes are most common in the mid-latitudes of both the Northern and
Southern Hemispheres during the spring and summer months. These
swirling atmospheric vortices may create the strongest winds known on
Earth, with wind speeds reaching 500 km (300 miles) per hour in exceptional
situations. When winds of this size impact a populated region, they may
wreak havoc and inflict significant loss of life, primarily due to injuries from
flying debris and falling structures. Tornadoes, on the other hand, are often
mild phenomena that occur in sparsely inhabited areas and do modest
damage. This opinion article describes a brief introduction about Tornado.
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Introduction

A tornado is a violently spinning column of air that collides with the Earth's
surface as well as a cumulonimbus cloud or, in rare occasions, the base of a
cumulus cloud. It is also known as a twister, whirlwind, or cyclone, but the
term cyclone is used in meteorology to describe a meteorological system
having a low-pressure depression in the centre, around which winds blow
anticlockwise in the Northern Hemisphere and clockwise in the Southern.

Tornadoes arise in a variety of forms and sizes, and they are frequently seen
as a condensation funnel emanating from the base of a cumulonimbus
cloud, with a cloud of swirling debris and dust beneath it. Most tornadoes
have wind speeds of less than 180 km/h (110 miles per hour), are around 80
metres (250 feet) broad, and travel several kilometres (a few miles) before
disintegrating. Tornadoes may reach wind speeds of more than 480
kilometres per hour (300 mph), have diameters of more than 3 km (2 mi),
and stay on the ground for more than 100 km (60 mi).

Tornadoes come in a variety of shapes and sizes, including multiple vortex
tornadoes, landspouts, and waterspouts. A swirling funnel-shaped wind
current connects a waterspout to a big cumulus or cumulonimbus cloud.
These are commonly defined as non-supercellular tornadoes that form over
bodies of water, however there is debate about whether they are actual
tornadoes. These swirling columns of air are more abundant in tropical
locations near the equator and less common at higher latitudes. Other
natural tornado-like occurrences include the gustnado, dust devil, fire whirl,
and steam devil.

Characterstics

Size and shape: The majority of tornadoes resemble a narrow funnel a few
hundred metres (yards) across, with a tiny cloud of debris near the ground.
Tornadoes might be entirely concealed by rain or dust. These tornadoes are
particularly deadly because even expert meteorologists may miss
them. Tiny, weak landspouts may only be noticed as a little swirl of dust on
the ground.

Although the condensation funnel may not reach all the way to the ground,
the circulation is classified as a tornado if the related surface winds exceed
64 km/h (40 mph). A tornado having a roughly cylindrical form and a low
height is referred to as a "stovepipe” tornado. Massive tornadoes which
appear at least as broad as their cloud-to-ground height might look like
giant wedges sunk into the earth, and therefore are known as "wedge
tornadoes” or "wedges". If the tornado otherwise matches the criteria, it is
classified as a "stovepipe” tornado.Tornadoes in dissipation can resemble
thin tubes or ropes, and they frequently coil or twist into intricate patterns.
These tornadoes are considered to be "roping out”, or forming a "rope
tornado”. When they rope out, the length of their funnel rises, causing the
winds within the funnel to lessen owing to angular momentum conservation.
Tornadoes with several vortices might seem as a family of swirls orbiting a
common core, or they can be entirely buried by condensation, dust, and
debris and appear as a single funnel.

Track length: The typical tornado travels 5 miles on the ground (8.0 km).
Tornadoes, on the other hand, are capable of much shorter and much longer
damage paths: one tornado was reported to have a damage path only 7 feet
(2.1 m) long, while the Tri-State Tornado, which affected parts of Missouri,
lllinois, and Indiana on March 18, 1925, was on the ground continuously for
219 miles (352 km). Usually tornadoes with path lengths of 100 miles (160
km) or more are made up of a family of tornadoes that developed in fast
succession; however, there is no strong evidence that this occurred in the
case of the Tri-State Tornado.

Appearance: Tornadoes may have a broad spectrum of colours, depending
on their surroundings. Those that develop in arid conditions might be
practically undetectable, with only spinning debris at the funnel's base to
distinguish them. Condensation funnels with little or no debris can range
from grey to white. Tornadoes can become white or even blue when passing
over water (as a waterspout). Slow-moving funnels that consume a lot of
trash and dirt are generally darker and take on the colour of the particles.
Tornadoes on the Great Plains can turn red because to the reddish hue of
the soil, but tornadoes in the mountains can pass across snow-covered land
and turn white. The look of a tornado is heavily influenced by lighting
conditions. Back-lit tornadoes (tornadoes with the sun behind them) seem
quite black. When seen with the sun behind the spectator, the same tornado
might seem grey or bright white. Tornadoes that occur near sunset can have
a wide range of colours, including yellow, orange, and pink.

Rotation: Tornadoes generally revolve cyclonically (when viewed from
above, this is anticlockwise in the northern hemisphere and clockwise in the
southern) (when viewed from above, this is anticlockwise in the northern
hemisphere and clockwise in the southern). While large-scale storms
usually spin cyclically as a result of the Coriolis effect, thunderstorms and
tornadoes are so tiny that the direct influence of the Coriolis effect is
negligible, as seen by their high Rossby numbers. Even when the Coriolis
effect is ignored, supercells and tornadoes spin cyclically in computer
simulations. Low-level mesocyclones and tornadoes rotate due to
complicated mechanisms within the supercell and the surrounding
environment.

In the northern hemisphere, around 1% of tornadoes revolve in an
anticyclonic direction. Generally, systems as feeble as landspouts and
gustnadoes can rotate anticyclonically, and usually only those which arise
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on the anticyclonic shear side of the descending Rear Flank Downdraft
(RFD) in a cyclonic supercell. Anticyclonic tornadoes arise on rare occasions
in combination with the mesoanticyclone of an anticyclonic supercell, in the
same way as cyclonic tornadoes do, or as a partner tornado either as a
satellite tornado or coupled with anticyclonic eddies within a supercell.

Tornadoes produce a wide range of sounds on the acoustic spectrum, which
are created by a variety of processes. Tornado noises have been described,
most of which are connected to recognisable sounds for the witness and
often some variant of a whooshing roar. Freight trains, rushing rivers or
waterfalls, a nearby jet engine, or a mix of these are commonly reported
noises. Many tornadoes are not heard from a long distance; the kind of the
audible sound and its propagation distance are determined by air conditions
and geography.

The noises are caused by the winds of the tornado vortex and its constituent
turbulent eddies, as well as airflow contact with the surface and debris.
Funnel clouds make noise as well. Whistling, whining, humming, or the
buzzing of many bees or electricity, or more or less harmonic, is observed
for funnel clouds and minor tornadoes, although many tornadoes are
reported as a continuous, deep rumble, or an irregular sound of "noise."

Types

Multiple vortex: A multiple-vortex tornado is one in which two or more
columns of spinning air swirl around their own axes while also rotating
around a common core. A multi-vortex structure may develop in practically
any circulation, although it is most commonly seen in strong tornadoes.
These vortices frequently produce minor regions of greater damage along
the tornado's main course. This is separate from a satellite tornado, which
is a tiny tornado that occurs extremely close to a major, powerful tornado
trapped within the same mesocyclone. The satellite tornado may appear to
"orbit” (thus the name) the bigger tornado, creating the illusion of a single
huge multi-vortex tornado.

Landspout: A landspout, or dust-tube tornado, is a tornado not coupled with
a mesocyclone. Their depiction as a "fair weather waterspout on land"
inspired the name. Waterspouts and landspouts have numerous similarities,
including relative frailty, a short lifetime, and a tiny, smooth condensation
funnel that seldom reaches the surface. Since their physics differ from real
mesoform tornadoes, landspouts produce a distinctly laminar cloud of dust
when they collide with the ground. Though they are typically smaller than
conventional tornadoes, they may create intense winds that can cause
significant damage.

Waterspout: The National Weather Service defines a waterspout as a
tornado over water. Nonetheless, scholars often separate "fair weather”
waterspouts from tornadic (i.e. connected with a mesocyclone)
waterspouts. Fair weather waterspouts, which are related to dust devils and
landspouts, are less severe but significantly more prevalent. They develop
over tropical and subtropical oceans at the bottoms of cumulus congestus
clouds. They feature very modest winds, smooth laminar walls, and move at
a snail's pace. They are most frequently seen in the Florida Keys and the
northern Adriatic Sea. Tornadic waterspouts, on the other hand, are stronger
tornadoes over water. They occur over water in the same way as
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mesocyclonic tornadoes do, or they are stronger tornadoes that traverse
over water.

Life cycle

Tornadoes are frequently formed by a kind of thunderstorm known as a
supercell. Mesocyclones are areas of structured rotation a few
kilometers/miles up in the atmosphere that are typically 1.6 km-9.7 km
(1mile-6 miles) wide. Supercells produce the most powerful tornadoes (EF3
to EF5 on the Enhanced Fujita Scale). Tornadoes are typical in such storms,
as are torrential rain, frequent lightning, high wind gusts, and hail.

Formation

When the mesocyclone descends below the cloud base, it begins to absorb
chilly, moist air from the storm's downdraft zone. The confluence of warm
air in the updraft and cool air results in the formation of a revolving wall
cloud. The RFD also concentrates the base of the mesocyclone, forcing it to
suck air from a smaller and smaller region on the ground. When the updraft
strengthens, it generates a low-pressure zone near the surface. This forces
the concentrated mesocyclone downward, creating a visible condensation
funnel. The RFD hits the ground as the funnel falls, spreading outward and
forming a gust front that can cause serious damage a long distance away
from the tornado.

Maturity

Originally, the tornado has a good source of warm, moist air moving inward
to power it, and it expands until it reaches the "mature stage”. This can
range from a few minutes to more than an hour, and a tornado frequently
does the most damage during that period, and in exceptional circumstances
can reach more than 1.6 km (1 mile) broad. The low pressure environment
at the tornado’s base is critical to the system's survival. Meanwhile, the RFD,
which is now a chilly surface wind region, begins to wrap around the
tornado, cutting off the input of warm air that had previously fuelled it. The
movement inside the tornado's funnel is downward, bringing water vapour
from the cloud above.

Dissipation

Once the RFD completely wraps around the tornado, cutting off its air
supply, the vortex weakens, becoming thin and rope-like. This is the
"dissipating stage,” which usually lasts only a few minutes before the
tornado dissipates. During this stage, the tornado’s form is heavily impacted
by the parent storm's winds and can be blown into amazing designs. Even
when the tornado is fading, it may still cause damage. The storm is
shrinking into a rope-like tube, and winds may rise at this time owing to
angular momentum conservation.
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