Advanced Spotter
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From Last Time

= \\/e |learned more about Skew- 1
diagrams.

m Ve learned the life-cycle of a
thunRderstorm.
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This Lesson:

= [he process of formation of
precipitation.

= [he severne-weather petential of




Homework Review

GO0 over the homework preblems froem last

time:

= [Develop a series ofi diagrams terexplain
thelife-cycle ol an average thunderstoer.
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IHomework Review (continued)

= Explain why: Iselated! storms have only a
low-prebability for developing severe
Wweather.

= EXpaln Wiy supercells ane serdangenous.
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IHomework Review (continued)

= Viake a diagram of a thunderstorm; cluster
and speculate on its capability’ te produce
severe weather. Where will'such severe
activity: e likely 1o 0Ceur?

Nhayrare sgualllines serdangerous?
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Precipitation Fermation

m \\ater exists in essentially three  states, of
existence (this Is gressly oversimplified,
water is a very: Weird sulnstance).

= lhe three phases ferwater are:  liguid

NRichwe: are: allamiliawwitss olffe
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Precipitation Formation
(continued)

= [[here Is a maximum amount of water
Vapor that the air can hold.

= [he percentage of water vapor of this
maximumamount Isicalled called the

\VnEnreEelatve nlmnrljr/ [EaCneES 100%
tEN tHE alifcanNOEMIXAVILSaRYANGNE
Welie el oo,




Precipitation Formation
(continued)

= [he amount ofi water vapor the air can
hold changes over time depending on the
allr temperature and pressure.

. The [emperature where saturatlon @CCUIS
Nithout a changelnpressure Is called the
DEW POIN:
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Precipitation Formation
(continued)

= [ the pressure drops this can cause the
dew point to appear to rise suddenly,
POSSIklY causing saturation. TTNIS IS ene
ieasen why wall clouds ferm| beneati a
VIgeNeUS Uupdrait. e updrali represents
2l area OifBWEIRPESSUNE; TRUSIGWENNG
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Precipitation Formation
(continued)

= Saturation can alse eccur If the: air
lemperature drops without a
corresponding drepin dew: poeint. ThiS IS
the reason Wiy wall cleuds semetimes
iermitaills. Rain-cepled allf enters the
Updraitregion andiewWerS tie: ail;
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Precipitation Formation
(continued)

= [he ratio of the guantity of water vapor
Versus the guantity of dry air Isi called the
MIXINg| ratio; .

m \\/Ren satlraton 6cculs this ratoe Is, called

IXING ratic guantit /
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Precipitation Formation
(continued)

= Note that there are some conditions where

the atmosphere can have slightly: more
than 100% relative humidity: (this is called

SUpersaturatoen: ).
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Precipitation Formation
(continued)

= [ turns eut that dreplets will form easily.
SO leng as there are tiny: particles ofi dust
Q) Other Impurties inl the: air (this precess
is called cleud condensation nucleation  or




Precipitation Formation
(continued)

= [he problem Is that water evaporates more
guickly from a sphericall surface than from
a flat sheet, se water dreplets that are veny
smalllevaperate toe guickly fier clouds e
fienm.
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Precipitation Formation
(continued)

m At a certain critical value (based on the
Size of the condensation nuclel and the
levell efi saturation) the nuclel can fenm
dreplets W|thout BEINg stopped by
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Precipitation Formation
(continued)

= As more and more droplets form two
things happen: the enengy. holding the
Water Ini Its, gaseous form Is released as
neat, andithe atmesphere: can Pecome
Unsattrated (SInce Water Vaperis 19eine
lakERIeUL eI tNE alijrana areplEionmalon
WilEsite)o):




Precipitation Formation
(continued)

= Clouds will continue: to ferm enly so leng
as the atmosphere Is saturated.

= One way. this continuing saturation can
OCCUK IS 10 have a parcellofi air reach to the
Level el Eree Convection Where twil have
SUlICIENT MEISLUrE 1o continueEtne
cIOUE=MEKINGPIOCESS:




Precipitation Formation
(continued)

m As more droplets coalesce larger droplets
willfferm.

m Eventually these dreplets will become 160
eavy: 1o e heldl alefi; er they will lbe

DIOWNIOUL 01 tHE Updiait coltmn; ane
PrECIpIau e WIllermMEaSHcln:




First Discussion!

= Speculate en what
pands, or rphons of

cloud/(so-called w
beaver-tails) peIng
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Section 2

Hail




Hail Formation

= At higher altitudes It Is possible for certain
types ofi nuclel (called  Ice nuclel ) te cause
Water droplets toe freeze in any. of a few
Way/si e caliSe Ice cry/stals to) ferm.

mAS (liese! Ice chy/stalsimoeve around they,
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IHail Formation (continued)

= [hiS precess IS calledl accretion or rnming .

= [n this way. large balls efiice can fernm as
layer after layer ofi iming GCCUrsS.

= Eventually the ice hall gets oo Reavy/ ior

flov\/nszream 0/ UpPPEIFIEVE] erb
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Hail Potential from Isolated Storms

= [he Iselated thunderstormi can produce
small hail i atmesphernc conditions are
favorahle.

m [Hewevers these sterms will preduce: haill at
o)t NEAIF SEVEIE IMILSHONI ORIy el COURIE G
MIRULES
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Halil Potential from Supercell
Thunderstorms

Supercells have a much greater poetential for
damaging hail. This Is fer twWe reasons:

= Jhey are physically tallerrand have access
[0 the colder levels off the atmoesphere.
ongerlived and tnus havera.
NCEIOI d NG ICERUCIEN
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Hail Potential from Supercell
Thunderstorms: (continued)

= | ook at your diagram ofi the supercell

thunderstorm: you made gt Al g b
as part of your Nemeweork funehed utehead of

from lesson tWwo.

Area that poses
the greatest risk
of large hail.



Halil Potential from Supercell
Thunderstorms (continued)

= \/ery large hail can ferm on the back side
of the ferward flank dewndraft, and! can
even be canied areund the mesocyclone
Yy the: rear-flank downdraft

Jmlow [EIGRIUNGEN; the Updraitanaiave
num WiES e SIaNNIIYOUN eI/ UINEIL
ZSHENRIEIDNIURCIESHALON/OLE




Hail Potential from Thunderstorm
SyStems

= A multicell cluster preduces hail in a
manner similar to Isolated thunderstorms,
except that the risk Is somewhat higher
Since youlhave se many: cells meving
tareugran; area.

S UCHISIOIMItRIRNS NEEA 1ONENWALICIHEX 10
PUISINEFSEVETENVEAUIELS
ViUcEllie l
flelV/e 2l o) ' 2 of zlce Inrmg [CE
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Hail Potential from Thunderstorm
Systems (continued)

= [he sguall line seems to be a frequent hail
producer.

= [hIS makes sense since coldiair Is; heing
diven lewer inte the atmesphere by the
dewndrait efi the storms

SUCIH
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Hail Potential from Thunderstorm
Systems (continued)

= Such hail will tend to be small, but could
e quite widespread




Second Discussion!

= [hink aboeut the
danger that hail peses
o) Spotiers




Section 3




Elash Fleoding

= \When teo much rain falls over an area for
existing watenvays to carry the water
away flash-floeding can GCeur.

m E|ash floeding|is very dangerous

MagInE Semesne hittinagpyou withra gallor
PIFMIKSMeVING Al SO ESFPEFNOUIT 0L
MeKE!

S N[e)yY ]mag]r ERENOMERNHMOVINCRGUSENES
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Flash Floeding (continued)

= Four Inches ofi fast moeving water Is
capable ofi floating yeur car away, Six will
lake out yoeur truck; elther can| destroy.
yoUur heuse and SwWeep yeu  away.




Flash Flooding Potential from
Iselated Storms

= [he flash flood potential fer Isolated
thunderstorms; is very limited.

= Only Ifithe: thunderstemm IS Veny: slew,
MEVING| deES It have mUCh ofi a chance: of
producing stcn 1ioeding.:




Flash Flooding Potential from
Supercell Thunderstorms

= [he flood potential ofi a supercell is higher,
especially withi IHP-type sterms.

m Since the superncell has aceess (o greater
quantities Off mojIsture there isimore

UPENC IS SIGWEMGVING CRaNE
/VIH PrECUCENIASHNIGEEING; unl
B Stofrl;




Flash Flooding Potential from
Thunderstorm Systems

= Storm trains have a geod chance of
producing flash floeding since there will
PEe numerous cellsi passing oVer the same
aliea.

Juianuues eiaineverrawide ane
URIESSHNEY YAQIERS OWEIMGVINGFu
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Flasn Flooaing Fotential Trom
Thunderstorm Systems
(continued)

= [ the boew starts moving well ahead of a
flank, that flank can be pulled in the
direction the lineisimoeving and become a
stermi train.

= VIECs can preduce large quantiies efifrain
ZNENMUSERE MORIOTEAN O tIENIBSSIPIIILY
PINaSHINICEEIRNGPaCHIaRYARIENEAS el
eVeErgeueRMEaVYACINNECEUNE



Final Discussion!

= [hink about the
danger that flash
floeding peses, o
SpoLters




Homework Due Next Week

= Explain the process ofi precipitation
fermation.

= Speculate on hew! this knowledge can help
/O aS & SpPotier.

u [=EXplaimrhew hallffenms:
= Dravwierdiagicm el Eaciity/pe ol Siofmiand
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Homework Due Next \WWeek
(continued)

= Get a tape measure (If you do net already.
have one), fer measuring water depth
When making| a report. li-you are a static
Spoetier, geta rain gauge and leam e read

iRk apelnWhat Ret terdeRriasiaicoeds:



