Advanced Spotter
Traming 2009

_esson 3: What Conditions
Produce a lhunderstonm?




From Last Time

= \\/e reviewed the criteria for severe
Weather:
= Winds ofi 50 knets (58 mph)+
> Hail 1"+
0)fflcle
s \\We disc
/e rIJsc,L

fleeeliple),




This Lesson

We will be discussing the root causes of
Severe weather.




Homework Review

Go over the homework preblems from last
time:
= |Viake a list efi the types of severe
Weather onia SHX 5 card andicany |t
reunaWith yeurtntulyeurmemoizent:
ONIGWALe EStIMALENVIRE
[ele) ploit pllv/e i)

j- JEVICENOINMEASUIRNG
[SINIOGVA/GURVIIINTHERE




IHomework Review (continued)

= Carry a tape measure with you te
measure hail. Wrap the tape measure
alieund the biggest hailstone you can
flnd Divide this number by 3fand you
/! llaVE A 1OUWINNES mate o the
diamELE VY GOES UISAVOKZ:

S Eleiglel el et jElef el e el

IUNGETSIOII M?lk@ FIIBLOCOPIESIOIN
OIRYELSOINEACELAIE overlrl/J Of
WECTIENIEIIETS




IHomework Review (continued)

= USing a phoetecepy. ofi your diagram, or
anieverlay, develop a diagram shewing
Where you are most likely te find
Severe hail, severe winds, anad
lOINAGOES!




\What causes severe weather?

The primany cause of all types of severe
Wweather Is the thundersterm. 1o
understand severe weather, We must first
understand thunderstorms.




The Thunderstorm

Iffwe look at the
thunderstorm, we
note:

" [[he thunderstermiis
COMPESE O tWe
Pals; the UpaiEii
anaditherdewndrait

NV R2CIUET A EESHIAIS
GIVENISIESHONIGIY
iritnlclersiornns ofe

The Updraft |
Column Silelfl=C)




TThe Thunderstorm (continued)

= \Which comes first, the updrait, or the
dewndrait, or boeth?

= he Updralt Seems; e e what starnts the
thunderstorm geIng.




What makes the air rise?

= Convection.
= Convergence.
= Eronts.




Convection

How Convection Begins

= Convection
OCCUrs When the
greund Is warmed
L Sunlight Py the: Sun.

passes through

The Sun

3. If conditions are right the atmosphere ™ 21010 ~
then the air will begin to and strikes the = -.F =) A
rise up, forming a possible ground. This i, L ol
updeaft column. ransfers some of oUlInEANe nE

the energy of the
sunlight into heat

—

e e L L .
} g it clf geefinls io)
spot on the .
ground. r] S e .
e e
2. This spot that is warmed conducts

some of its heat into the air above
the gmund.



Convergence

= \AWhen air from
e Convergence Scheme for al | different
directions; COmes
lOgether at grounad
level 1tis called
CONVEIUENCE:

Vertically Forced Air
| Duplicates Convective Tower

|| | Thunderstorm
|I', QOutflow or Other

i\ nSeme; oall e
- N UISICENRVENQIRERIT
Wil ge elflven]

——
LIgYVeLfel.




Fronts

\We have all seen fronts en weather maps.
TThey represent the beundary: between
Warm and coldiair. These are often a fiecus
eff thunderstorm development.




The Stationary Front

We will'begin with a
stationary. frent. Here
We: have two air
Masses; that sit next

ERIIS Cc'.Lblﬂg
SO,




The Warm Eront

Next we have a warm
front. Here warm; air
IS pUShIng Inte and
OVer cold air. TFhaIs
Walrm alrr GVeriaine
e cold alifcan
predlce VEIYy's
WealeERsinee
LISLIEUNY i) ample

Sl 1001/ Of fleret ] "he
faelf Of trle SioOrrs
facic] irjarr,



The Cold Front

Here we have a cold
fliont. Cold air Is moeving
IAtGr an area of warm; alir.
As the cold air slides
UNGder the wWarmer air,
UpWard moeuenis
createdl ColaNenis ane:
PIENFaSSeEIatEe Vit
ONEEESHG
dOWRIPLISISSIHCENENRE

:
IS eolel ellr oarliniel ine
fropt g2l drver)
clowwrivelrel,



The Occluded Front

An occluded front
OCCUrs when a cold
flient catches up; to a
Warm front RIS can

v]gorgua Upwana
melienreirallieirine
WRES GINIGRLSS




TThe Occluded Front (continued)

= |0 the picture above we see that the
warm frient Is actually being lifted up
OVEr the top of the cold front.

= he rsing airat the leading edge of the
NVarm firentWillFoe ferced o HSE ever
IASTEIR I
EVASSTmIlaisSItUauenprcapNe
0]

UiiFpercol
OALNISESIUPIENEREVEIRUITEN

Vel

SU
~n
l= Y




How Do You Find Fronts on a
Weather Map?

TThere are two ways te do this:

m UJse an existing surface analysis map te
find the frents.

= \ake yeur ewnranalysis ofi a sulface
Me:




IHow to find fronts on a surface
map |: Pre-analyzed chart.

= Fronts are portrayed with specific
Symbols:




IHow to find fronts on a surface
map ll: Your own analysis.

m | ook for station
moedels on a map.
IThey: are of the
fiorm to the: leit.

e Windihares
PEININLOIHE
dieclientewvina
SICOMIRENIGNIE




Your Own Analysis.

= Use a pencil and lightly: draw lines
petween station models that have: the
same: temperature.

" Boundarnes are lecated wWherne liInes of
differenttemperatureranerneany paralel
L ShaieraiierenceESHnN IEMmPERALUE
[ Irstaliens can mrh CAlEr e

of cLiffent,




Your Own Analysis. (continued)

= [0 see good examples of this, look at a
surface analysis that plots, fients
alongside: surface analyses that show
enly/ statien medels;




Your Own Analysis. (continued)

Fwill give an example of a temperature
analysis. Begin by choesing a station that
as the data you are looking fer. In this
example therne ane six statiens:;




Your Own Analysis. (continued)

Look at each adjacent station and determine
hew! many: conteurs would lie between

them. The figure below has the example: of
thisianalysis. Eoer temperatiie or dew. pomt
NIS;can e eithe :: 25 1=, Ol EVENY S
I0)F PrESSUE EVER/ 4! mJHjorlrJ




Your Own Analysis. (continued)

Place a dot or tick mark for every contour as
evenly as poessible between the stations.
TThe figure belew shews hew: the: tick marks

alie placed.




Your Own Analysis. (continued)

Draw a continueus curve connecting all
egual dets beginning with the celdest anad
meving| up te the warmest. The figure below
SHeWS the: centour lines, drawn over the

example:




Your Own Analysis. (continued)

Use some intelligence, If six stations surrounding a
central seventh station all have the same values,
then there is likely ne centour line: in the center.

IHere are some: stiggestions:
1. De not assume: data that 1S, not there.
r psed linesiandiall endipoints.

C
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— 4 — ot ~—
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First Discussion!

= [hink about the
definitiens of fronts
and why: sterms, ferm
along them.




Section 2




How Do We Locate Convergence
on the Surface Analysis?

= Use a pencil and lightly: draw’ arrows
extending In the direction of the wind
flow on the statien moedel.

= \\/Renthese aimews: angle tewards, each
OIRERYOU NaVE CORVEIGERCE.

YU cantiina iews oi; "rne
ONNMERSIEEISPIcAVIIE
Jf:‘slm]lf ES,

=RV HERNOURSEE
cluser tgegjaipiar, Y




How Do We Locate Convergence on
the Surface Analysis? (continued)

= Here s an example. The shaded areas
alié ConVergence.




How Do We Locate Convergence on
the Surface Analysis? (continued)

= [Here IS an example of finding
ConVvergence using streamiines.




Finding Storm Outflow
Convergence

= By examining the wind field at the anvil
level, you can find out hew: any
thunaersterms that form willfmeve.

= RIS will shiew, you Wherne you Can eExPect

EXISUREVIRENIEI slf]d QUL OWATHOM
SIOMNS LONGIIIE




Finding Storm Outflow
Convergence (continued)

= Here s an example.




Finding Storm Outflow
Convergence (continued)

= Here s an example using streamlines.




Finding Storm Outflow
Convergence (continued)

= You can find the actual presence of
outflew boundares using the WSR88D.




Second Discussion!

= Djscuss the
significance of storm
outflow when

OCCUIr



Section 3




The Skew-T Diagram

m Here IS the vertical
sounding plot for
the night of the
Oakiield Termado

IS VVISCORSINE




The Skew-T Diagram (continued)

= [his type of plot gives us the
temperature (nght-most thick line), dew
point (left=most thick line), and wind
profiles (Wind banes; on the rghnb) with

PN

SC




The Shear Environment

Two types of shearn
are usually required
fie) severe
develeopment

(tneugn eREWIITao):




The Shear Environment
(continued)

= [he first Is directionall shear (winds at
the surface are moving in a different

direction than winds at 700! or 600
millilbars).

= e secondikindis called verlicallspeed
SHEaf(WInGS IRCrEaSEWILIFalIUCE):

NBIENHENINENIAMIS ORFIENICISaRGE
SIENEIEEHNNENSUTECENARENG00

NN EISTIEVERI OIS O6 EFEESIO)]
rllrecuonrll SHECP




The Shear Environment
(continued)

= [he surnprising thing about this Skew-T
IS that speed falls off: with helght.

m Severe stems usually reguire speed o
Increase with height (We will-explaimiwi
REAENEXTIESSON):




CAPE and Other Thermodynamic
Aspects of the Thunderstorm
Environment

TThe amount of
energy: available for
convection in the
atmosphere isicalled

(Conveecuve
AVeliaidErEeLERLEl
=pl2re)/).




CAFE ana Otner 'nermoadynamic
Aspects of the Thunderstorm
Environment (Continued)

= On| the chart to
the left, the CAPE
IS the area ofi the
iegien In green.

e largerthis

dlea; thermere
ENENOVAIS
e\Velllzlg)fe o

sONVECU OIS




CAPE and Other Thermodynamic
Aspects of the Thunderstorm

Environment (Continued)

= [he more energy,
the strenger
sterms willflae
(assuming IS

,IO/rnn

Ol mn)




CAPE and Other Thermodynamic
Aspects of the Thunderstorm
Environment (Continued)

= [he area bounded
Py the erange and
iedlines is called
the Cap.
NISICapliSiaregion
ojFstanleralrand
Clff SLO9
CORVECHBIN:




CAPE and Other Thermodynamic
Aspects of the Thunderstorm
Environment (Continued)

= [he thicker the capiis, the harder it will
be fier convection to get through It.




Final Discussion!

= Speculate on the
significance of thick
and thin caps with
[egarads convection.




Homework Due Next Week

= Viake a diagram of each source of
vertical motion.

= EXplain hew! terrain can cause vertical

moeLien.

AMalyzera CUliEent SUIaCE e eI e

DESILOGRICINGRLS:

nARlyZEraicUifEn SR CENNAPNO);
EUIONSIOIFCORVEIENCES

A ZENEN OCINTE PN OINIORISIEIG
convergarea i irla suUrfEee.



Homework Due Next \WWeek
(continued)

= \\rite at least a paragraph on your,
Linderstanding of how a thunderstorm
producing| eutfiow willinfilence: Its
envirenment, even wellfremoved: firom

vv~r ellclerElnplie)s
U EXPI IR/




Homework Due Next \WWeek
(continued)

= Explain why high-level speed shear Is a
favorable envirenment for the
develepment of thunderstorms.

m Explain wihy CAPE might net be such a
Joed Indicator el SEVereweatner
peLERUE ANE GESCHIENNENNISIE GO
REICALO)E




