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National Weather Service

=1 A 76 Billion Observations
d A 1.5 Million Forecasts
A 50,000 Warnings

A 'Iyplcal Year Brlngs
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Missoula Forecast Area
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Thunderstorm Ingredients

A MOISTURE

I Preferably in the lower or middle levels of the
atmosphere

A INSTABILITY

I Ability of air to accelerate upward/downward when
motion initiated

A LIFT

I Moist, unstable air acted on by terrain, fronts, storm
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Moisture

A Upper level low
pressure over the
eastern Pacific
ocean and a ridge |
iInland

A Subtropical jet
stream brings
Pacific moisture

A Occasional tap into
the Southwest
monsoon
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Instablility




Lift Associated with a
Cold Front

A Colder more dense air pushes underneath
warmer moist air, creating condensation and
cloud development.

A Air converges along a frontal boundary, forcing
it to rise.
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Lift Associated with
Topography

A Air rises on windward
side of a mountain

I Results in cooling and
formation of clouds and
precipitation

A Air descends on leewa
side of a mountain

I Results in warming and
drying




Thunderstorm Life Cycle

(Ai-Mass Thunderstorm)
A Three Stages

=12 km

A Cumulus
I All updraft

A Mature

I Updraft and
Downdraft

ADissipating |-
i All downdraft X
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Strong Thunderstorm Structure

A Need strong vertical wind shear Oreshut

A Tilts the updraft and downdraft e

I Precipitation falls into
downdraft
region in stead of the updraft

A Updrafts may be strong enoug

to intrude Into the stable
stratosphere

A Violet updrafts can suspend
hailstones

A Downdraft is fed by
precipitation _ AN N\
but enhanced by cooling due t \ DN O\ el L
anle ar

Hamarea -

evaporation of precipitation
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[AY3IES [/ Stf at dz

A Goes through the three o
stages of thunderstorms |
less than hour, sometime:
In as little of 30 minutes.

A Severity depends on
amount
Instability and moisture

A Lacks strong vertical win
shear and lift mechanlsm o
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Multi Cell Thunderstorm

A Downdraft (outflow)
from one cell can
cause another cell t
develop

A Mountains can have
a similar effect

A Training of storms
could cause flooding

@ « NATIONAL

= NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATIO



Squall Lme

A Narrow, often linear line of
thunderstorms. Develops
along or usually ahead of a
cold front.

A Once thunderstorms develop,
the outflow of cold air R
becomes the lifting
mechanism keeping the line
alive.

A Lines can persist for six hours,
due to the alignment of
Individual cells do not interfere
with each other

A Smaller scale phenomenon is
called a Bow Echo
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Superce|
A Needs speed and
directional wind shear

A One updraft, but two
downdrafts

at
down ra

A Can last for several f <
hours, as long as there |
IS a supply of warm
surface moisture

Al LIRN TiQa
velocity can reach 10C




Lightning
A Ice and liquid hold different charg

A Charges become imbalance withil
thunderstorms

A Positiveand negative strikes

A Cloudto-cloud, cloueto-ground, or
cloudto-air

A Average 80 fatalities/300 injuries earh
year

A Thunder is the rapid expansion of a
around the lightning bolt that breaks
the sound barrier




Lightning
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Fatalities by State

2005-2014

Source: Storm Data
Alaska: 0 Hawaii: 0

American Samoa: 1

D.C.:0 Guam:1

Puerto Rico: 0 Virgin Islands: 0

Fatalities
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Hall
u Strong updraft to keep
large chunks of ice alof

u Circulates within a
thunderstorm to collect
a layer of water or
smaller halil then freeze
It on

u Can fall to the ground a
>100 mph
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Microburst & Straight Line Wind

A Downdraft or
precipitation can drag
strong mid level winds
down to the surface

A Evaporation can cool i—
parcel of air causing tc
become heavier (more
dense)

A Accelerates atthe
speed of gravity. The =
farther of distance, the. -*
faster the speed

A Wet microburst and
dry microburst




Non-Supercelllornado

u A boundary causing
an spinning eddy or a
rolling horizontal
column

Strong enough
convection to pull and
stretch the eddy or
column into the
vertical

Stretching causing the
air to spin faster
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Supercelﬂ'ornado

A Supercelis already spinning §
need some low level spinning
to be stretched upward -'

A Interaction of the rear flank |
downdraft (RFD) and updraft
creates this spin

A If RFD can not be to cold or th_«
air will be to dense to be pulle g
upward |

A Can rate from EFO to EF5

A EF5s records:
I 2.6 miles wide (May 2013)
i 301 mph (May 1999)
I 235 miles (March 1925)
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Pobablllty of Severe Weather

Storm Predlctlon Center
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River Flooding

ANovember
through June

AThe peak hits in
May and June
with the melting
of the snowpack™
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River Floodin
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Water & Debris flow came across I-90 forming 2

flash flood rivers about 3 to 4 feet deep. One
vehicle was swept off I-90.




Burn Area Flash Flooding

Legend

A Stream gage
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u Temperature plays a big role
on snow type

' Columns and Plates

»

u Not surface temperature but
temperatures aloft

| Needles endrites |
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u Snow types determine snow
to liquid ratio

u Dendrite in the-10 to-18°C
range generally produces the
largest amounts of snow.
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