Advanced Spotter




From Last Time

= We learned more about Skew-T
diagrams.

= \We learnedithe life-cycle of'a
thunderstorm.

= We Iearned of the dlfferent Kinds of
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This Lesson:

= The process of formation of
precipitation.

= [he severe-weather' potential of
orecipitation.




Homework Review

Go over the homework problems from last

time:

= Develop a series;of diagrams to explain
the life-cycle of'an average thunderstorm:

= Analyze a current Skew-1"andilocate the
cap, if it exists
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Homework Review (continued)

= Explain why isolated storms have only a
low-probability for developing severe
weathetr.

= Expain why supercells are so dangerous:

m Speculate on'the shape of a'supercell that
splits inte arrghti(cyclonic)andilert
@nucylonic) part:
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Homework Review (continued)

= Make a diagram of a thunderstorm cluster
and speculate on its capability to produce
severe weather. Where will suchi severe
activity be likely to eccur?

= \Why are squallilines;so dangerous?
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Precipitation Formation

= \Water exists in essentially three states of
existence (this is grossly oversimplified,
water Is;a very weird substance).

= [he three phases for water are liquid
(Which we are: all familiar with), solid(ice),
and gaseous)(water vapor):
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Precipitation Formation
(continued)

= There Is a maximum amount of water
vapor that the air can hold:

= [he percentage of water vapor of this
maximum amount is called called the
relative humidity:
Nhenitherelativerhumidity’ reaches; 1005z
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Precipitation Formation
(continued)

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

= The temperature where saturation 6ccurs
W|thout a change in pressureis;calledithe
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Precipitation Formation
(continued)

= |[f the pressure drops this can cause the
dew point to appear to rise suddenly,
possibly causing saturation:. This is one
reasonwhy wall clouds form;beneathia
vigoerous updraft. The updraft represents
an area oftloewer pressure, thus:lowering
thellevelwhere saturationfeceursianad
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Precipitation Formation
(continued)

= Saturation can also occur if the air
temperature drops without a
corresponding drop In dew point. This;is
the reason why wall clouds sometimes
form tails: Rain-coolediairenters the
Updraft region and/iowersithe air
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Precipitation Formation
(continued)

= The ratio of the quantity of water vapor
versus the quantity of dry air'is called/the
mixing ratio.

= \When saturation occurs; this ratiois called
the saturation mixing ratio:

NMhen the mixing ratio guantity'reaches
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Precipitation Formation
(continued)

= Note that there are some conditions where
the atmosphere can have slightly more
than 1009 relative humidity (this;is called
supersaturation).

= et us assume that we have achieved
Saturation; doesithatimean that .clouds
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Precipitation Formation
(continued)

= [t turns out that droplets will form easily
so long as there are tiny particles of dust
or other impurities in the air (this process

IS called cloud condensation nucleation oy
just nucleatlon)
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Precipitation Formation
(continued)

= The problem is that water evaporates more
quickly from a spherical surface than from
a flat;sheet, so water droplets that are very.
small'evaporate too guickly for clouds;to
form:
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Precipitation Formation
(continued)

= At a certain critical value (based on the
size of the condensation nuclei and the
levell of saturation) the nuclel can form
droplets W|thout being stopped 0)Y
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Precipitation Formation
(continued)

= As more and more droplets form two
things happen: the energy holding the
water in its gaseous formisreleased as
heat, and the atmosphere can become
unsaturated (since water vapor is being
lakenjoutiofithe air) and droplet formation
Wil STOP:




Precipitation Formation
(continued)

= Clouds will continue to form only so long
as the atmosphere Is saturated.

= One way this continuing saturation can
occUK IS to have a parcellof air reach to the
Leveliof Eree Convection where: it willthave

Sufficientimoisturerto continue the
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Precipitation Formation
(continued)

= As more droplets coalesce larger droplets
will form.

= Eventually these droplets will become too
heavy to) be heldfaloft; or they will be

precipitation wilifreormias rain:




First Discussion!

= Speculate on what
bands or ribbons of
cloud (so-called R —
beaver-tails) being
drawn|into a

thunaersterm

[ndicates:




Section 2

Hail




Hail Formation

= At higher altitudes it is possible for certain
types of nuclel (called /ce nuclel) to cause
water droplets toi freeze in any of a few
waysito cause ice crystals to form:

= As these ice crystals move around they
may’ come inte;contact with' pure water:
dropletsiatiow temperaturesi(called
SUpercooieaymeyarerstiliniquiasince
ey aenoiaveran ]ce RUCIEUS):
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Hail Formation (continued)

= This process is called accretion or' riming.

= |n this way large balls of ice can form as
layer atfter layer of riming occurs.

= Eventually the ice balligets too heavy: for
the updraft andit falls; or is;blown
downstreamiby upper-leveliwinds:
=RRISHS hownall iorms:
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Hail Potential from Isolated Storms

= The isolated thunderstorm can produce
small hail if atmoespheric conditions are
favoerable.

= Howeyver these storms will produce hail at
or'near'severelimits for only a couple of
minutes:
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Hail Potential from Supercell
Thunderstorms

Supercells have a much greater potential for
damaging hail. This is for' two reasons:

= They are physically taller and have access
to the colder'levels of the atmosphere.:

= [ihey are longer Ilved and thus have a
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Hail Potential from Supercell
Thunderstorms (continued)

= | ook at your diagram of the supercell

thunderstorm you made by
as part of your homework fauoched outdeacdof

from lesson tWwo.

Area that poses
the greatest risk
of large hail.



Hail Potential from Supercell
Thunderstorms (continued)

= Very large hail can form on the back side
of the forward flank downdraft, and can
even be carried around the mesocyclone
by the rear-flank dewndrait.

= You can be watchinglaiternado)in the
Infilow region underthe Updrait and have
Highrwinasrandrhanmigyoeusirem yoursert
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Hail Potential from Thunderstorm
Systems

= A multicell cluster produces hail'in a
manner similar to isolated thunderstorms,
except that the risk isisomewhat higher
Since you have so many cells moving
throughian area.

= Such storm trains needito bewatched for

suising severeweather.
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Hail Potential from Thunderstorm
Systems (continued)

= The squall line seems to be a frequent hail
producetr.

= [his makes sense since cold air'is being
driven lower'into the atmoesphere by the
downdraft of the storms.

. Wldespread largehailican ocecurwithr such

AIe Capableroiproaucing anwnen
afuraJ\JJvﬂs\UJn Gienuyand

ENoUGINCENUGIEI:




Hail Potential from Thunderstorm
Systems (continued)

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




Second Discussion!

= Think about the
danger that hail poses
to spotters




Section 3




Flash Flooding

= WWhen too much rain falls over an area for
existing waterways to carry the water
away flash-fleeding can occur.

= Elash flooding IS vVery dangerous.

= Imagine someone hitting you with argallon
o milkimoyving at '
MoKe?
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Flash Flooding (continued)

= Four inches of fast moving water'Is
capable of floating your car away, six will
take out your truck; either can destroy
your'house and sweep youaway.




Flash Flooding Potential from
Isolated Storms

= The flash flood potential for isolated
thunderstormsiis very limited.

= Only If the thunderstorm is;very slow
movingldoes it have much offa chance of




Flash Flooding Potential from
Supercell Thunderstorms

= The flood potential of a supercell is higher,
especially with HP-type storms.

= Since the supercell hasiaccessito greater
guantities of: moisture there Is more
potential for rain:
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Flash Flooding Potential from
Thunderstorm Systems

= Storm trains have a good chance of
producing flash flooding since there will
be numerous cells passing over the same
area.

= Squall lines;can deposit'enormous
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rlasn Flooding rotential tfrom
Thunderstorm Systems
(continued)

= [f the bow starts moving well ahead of a
flank; that flank canibe pulled in the
direction the line isimoving and become a
storm train.

= \ICCsican produce large quantitiesiof rain
and must bermonitoredifor the possibilit
pitliashiifiooding; partictianyinrareassinal
havergotienmeavyirainrecenly:




Final Discussion!

= Think about the
danger that flash
flooding poses to




Homework Due Next Week

= Explain the process of precipitation
formation.

= Speculate on how, this knowledge cani help
you as a spotter.

= Explain how: hail forms:
= Praw ardiagram oieach type ol stormiana
RcIUGEWHEre N ooKIornall:




Homework Due Next Week
(continued)

= Get a tape measure (if you do not already.
have one), for measuring water' depth
when making| a report- If: you are a static
spotter, get a rain gauge and learn to read

it
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