Advanced Spotter
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From Last Time

= \\/e discussed the nature and origin of
wingl.

= Ve explored how Wind causes damage.
= \/\/e discussed the nature: off gust frents
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This Time

= hIS time we are geing to discuss the
MOSt Severe weather event that can
Rappen, the: telnade.

= \\/e will first discuss What a tormado; IS,
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Homework Review.

Go over the homework preblems from last

time:

m [Descrilke how' a downdraft preduces wind
at the: suiface.

Descrbe the effect @
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Homework Review: (continued)

= Speculate on the severe potential frem a
gust firent.

= Speculate onthe severe potentiall fron dry,
MICrePUISLS.
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What Is a tornado?

m As stated In Lesson 2 a tornadoe IS a
violently retating column: of air pendant
from a thunderstorm and IR contact with
the surface.

NE st aspect of thiSfdelinitien IS e
Pl aneltViclERuyAelaunGg alle
N\ ai @ eESHRIMEaRN eI Al (ONGIAIEZA OV,

-~~~

R ESHOIREVERANPENEINOLALESS



What Is a tornado? (continued)

= [ake your right hand and make a fist so
that yeur thumib lays acress the tep of
your fist and yoeur fingers; are alignead
vertically  as i youwere hoeldingla mug.
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What Is a tornado? (continued)

= Assume the thumb represents the
direction ofi the: updrait.

m Asslme the: peinting finger: represents
infiew:leading Inte the: Updrait.
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What Is a tornado? (continued)

= THIS IS what causes the updraft to rotate.
= \\N/hat constitutes vielent rotation?

= [Fhe current standard Is the Enhanced
EUita scale; but this relies;en wWina
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What Is a tornado? (continued)

= | you have a veny fast meving EFES
lernado It might net have time e do EES

damage along| Its patn.

m Similarly, a veny siew-moving EEIL scale
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What Is a tornado? (continued)

= | propose using the severe wind limit as
the start ofi the tormado scale.

= \Neak Ternade: 50 knets, - 100 knots.
m Strongl lermado: 104 knoets - 200 knets.




What Is a tornado? (continued)

= [he idea that tornadoes are pendent
fremi a thunderstorm Is likely wreng in
the face of current data.

[ seems that many. telinadees (pPeriaps
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What Is a tornado? (continued)

= [he thing that cennects the ternado to
the thunderstermiis the updraft of the
thunaderstoerm;, o5 seme ether vertical
ferCING Mmechanism.

= Periaps a hetlerdefinitieonweuld 19e
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\ertical Component of the Wind

= [he vertical forcing| ofi the updraft gives
the termado a vertical compoenent to) Its
WInas.

= RIS IS GRe reasen why Venicles are
Afie N strenagl G PIENL IOAC0E:
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Vertical Component of the Wind
(continued)

= After that the object becomes debris,
Whether It Is a playing card, a truck, or a
puIlding.
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Vertical Component of the Wind
(continued)

= [0 1999 on 3 May: the town of Moore In
Oklalhema was hit hard by a nearly
mile-wide vielent ternado.
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Vertical Component of the Wind
(continued)

= [t had been one ofi two verticall SUuppoerts
hoelding up a balceny.

= [he felding chalrwas threwn a mile: from
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Structure of a Tornado

Location 0 = [0 the left we
i loek down frem
| albove on a
Buigi tornado,

-

Most dangerous
part of the fornado

"Eye of the
Tornado”

Inflow Jet



Structure of a Tornadoe (continued)

= [nflow jets are regions where the
circulation ofi the ternado; pulls the
surreunding air Inte) the: Vertex.

= pflew jets; are very dangerous places
Winds canersuificient to; ¢ 'ag ooyws
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Structure of a Tornadoe (continued)

= [nflow jets are not limited toe the surface,
there have heen seme spectacular
Videos ofi tornadoes withinfiew: jets
RIGREr L) I the VerieX.




Structure of a Tornadoe (continued)

= Here |s a vertical
Cross-section of a

ternado.
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Structure of a Tornadoe (continued)

= | pelieve this IS due te air being
centrfiged out of the vortex at the base
of the vortex celumn.

= ARy fitnnel cleud that develeps femnms
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Structure of a Tornadoe (continued)

m [f there s Insufficient moisture there will
e no visible funnel cloud.




First Discussion!

= Djscuss the
multivortex tornado,
and hew! this might
COME apour.




Section 2




Ternadogenesis

= [he process of tornade formation IS
called termadegenesis .

= [he way. a termade feorms Is still a matter
Ol PELIINIENSE delhate: and researnch,
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Toernadogenesis (continued)

= [hIS process seems to invelve the
fellewing elements:

= A seuree ofi vertical forcing. This can be an
updraft convergence, or even the vertical

\/\/nenever you Ve coumerrlomjvp,
WiRGeSyeEngniEnaneaiuieNeEquIES VeErical
fhlextieln.




Toernadogenesis (continued)

> A source of retatien: This can be caused
Py Veenrng winds, with: height, or by,
turbulence caused by CORVErgence, or by,




Toernadogenesis (continued)

= [here are seme other factors that may.
play a pant:
>~ Streng| Inflew Inte the region Where the
termadoerwillifemm. IHis may carty eddies
OIMED THOMI CONVEIUENCE: INLO the uparai
feloflo)p;
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Toernadogenesis (continued)

> By collecting large numbers of vortex lines
VOU get a stronger vortex (so leng as they
are alllpenting the same way).

~ e RED: canibring mid-leveliverex lines
(produced by a mesocyclone for example)
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Toernadogenesis (continued)

> There seems to be a critical ratio between
the strength ofi the: updrait and the: strength
ofi the inflow, called the: swirl ratio . Within
this ratie a ternado; Will form, othenvise It
WillFn oL
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Toernadogenesis (continued)

= [ the thunderstorm updraft weakens, or
the cenvergence ceases, the tornado; will
dissipate.

m [[Feeld alr IS Ingested! nte) the: tpdrai,
calSInglthe updraittoweaken, tine
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Toernadogenesis (continued)

m |t IS possible for the conditions that
produced the ternado te: meve away.
fliemi the termado.

= RIS may resultinithe development of
ANOUEN terad o ftither away: BRIS|S
callEdl CY/ClICLOMACBUERESIS
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Toernadogenesis (continued)

= |t IS also pessible for multiple tornadoes
[0 develop around a very: stieng termade.

= IS IS not the same a multiple-voertex
tornado.
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Toernadogenesis (continued)

= [his can become coupled with (or even
produce) a mesocyclone.

m | arge ternadees Undengos a Process

Wwhere: the: flow inside the ternado
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Toernadogenesis (continued)

= [hiS process Is called vortex breakdown: .




Toernadogenesis (continued)

= Such a toernado Is
calledia
multivertex
lermado) (era
MUILPIEVOREX
lO/aCE)and
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Second Discussion!

= Speculate on how: this
Infermation can;tell
you Where a termado)is
likely/ 16 eeeur.




Section 3




Locating| Tornadoes

= [he most likely region of a thunderstorm
for tornade formation and develepment
IS/ I the updrait region, but enly i there
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Locating Ternadoes (continued)

= Another place where tornadoes oceur,
thoughless, freguently, are in the
CONVErgence zones where outiiow
PeURdares are intersecting.

IS Can GCCUIRINIStOM! tralASIWI
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Locating Ternadoes (continued)

= [ornadees that form in convergence
areas tendi to be diserganized and weak,
UL they: canieceur In large families; and
eccasionally they can develep stieng

EUANGUIER EVERTL Al OCCUISIOCCASIGRIY,
ST Weak teimaaenWiliNerm en e
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Locating Ternadoes (continued)

= Another type ofi Vortex occurs on the
outflew; this type fails to reachithe cloud

level, or se itIs thought (We: de net really,
KIROW, el suUle).

IS YPE eI VortexiIs called a
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Locating Ternadoes (continued)

= [hese vortices occasionally reach the
strengtn of a weak tornado.

m IS possible that a gustnade can e
diawn Inte; the: Updrailt and hecome: a

e termaco:




Final Discussion!

m Discuss the destructive
potential of tornadoes;
and thelr ramifications
O SpeLIters.




Homework Due Next Week

= Describe what a ternado Is.

= Determine three criteria for whether
SOMEnIng IS a ternado.

= Descrlbe Wo ways that ternadees can fienm.
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Homework Due Next \WWeek
(continued)

= \\W/hy IS a gusthado noet a tornade. Is this a
realistic distinction?




