TIPS TO SELF-FORECASTING
SEVERE WEATHER & SEVERE
WEATHER COMMUNICATION

Overview

o March 151 2008 Major Tornado Outbreak over
the southeast will be analyzed
o Upper Air Maps/Soundings
o Used to depict favorable pattern for severe
weather
= Jet Streaks, Troughs, Wind Shear
o Satellite

o Can identify features that indicate potential
severe thunderstorms

o Radar
o More detailed data can indicate imminent tornado
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«Jet Creates Divergence Aloft
«Conservation of Mass
means air must be replaced
aloft (Forces Rising Motion)

+Rising motion supports
convective development

«Air must converge at the
surface to create rising
motion
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- Jet Streaks - Forecasting Severe Weather

- Jet Streaks (wind maxima within a jet) can help create proper ventilation
of severe thunderstorms through divergence aloft, and convergence at the
surface

-Best regions to be on the jet stream are in right entrance, and left exit
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TIPS FOR FORECASTING
SEVERE WEATHER
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- Overview of March 15", 2008 Event

-One of the biggest severe weather outbreaks in the Southeast in 2008
-39 tornadoes confirmed (more reports due to duplicates)

High Risk Area Issued by Storm Prediction Center (SPC) for 30% hatched
tornadoes
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Trough Structure Aloft
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Convergence Divergence

- Forecasting Severe We

-Once again looking for divergence aloft for best ventilation for storm
formation

‘Wind converges near trough axis, and diverges as it leaves area of trough
‘Most severe weather occurs out ahead of trough due to the divergence




Speed Wind Shear — All in one direction Directional Wind Shear — Change in
but different magnitude with height wind direction with height
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- Wind Shear — Forecasting Sever ather

‘Wind speeds tend to increase with height

-Both speed and directional wind shear can aid in severe thunderstorm
production

15%, 2008

-Strong Divergence at 300mb over southeast, which evidence of dual jet structure.
‘Weak trough at 500mb is more potent at 700mb and closed off at 850mb and 925mb

-Closed off features closer to the surface allow for veering winds with height, favorable
directional shear for severe weather.
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- Upper Air Sounding - Forecasting Severe
eather

-Skew T log P Diagram used for most upper air soundings

-Large CAPE (Convective Available Potential Energy) is favorable for storm
formation.
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Backing Winds
(Counter Clockwise with Height)

~Typically, veering winds promote warm air advection, while backing winds promote cold air

advection

Generally warm moist air advection in the low levels are needed for deep convective
development, so veering winds are favorable for severe weather

Veering Winds
(Clockwise with Height)
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Also help promote mid level circulation in storms (mesocyclone).

-Some modest CIN (Convective Inhibition) is needed to “cap” the atmosphere
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-Obvious strong divergence at 300mb (notice how the winds diverge near
sC)

-Once again trough gets more defined and cutoff as you progress
downward in the atmosphere

- Hodograph - Forecasting Severe Weather

.Often associated with upper air sounding, can help show wind shear pattern of the
atmosphere

.Graph goes by U and V components of wind, meaning a negative U wind is easterly while
anegative V wind is northerly

~This particular graph shows veering winds (notice how the wind goes clockwise, with
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- Upper Air Sounding

-Notice the deep layer of CAPE

‘Hodograph shows speed and directional shear in a veering direction,
once again favorable for severe thunderstorms

Visible Satellite — March 15, 2008

-Each letter corresponds to a particular storm that produced a tornado
Notice that most of these storms were associated with an overshooting top

-Wind direction differences indicated by cloud moitions
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Radar (Hail Detection) - Forecasting Severe Weather

-Vertically Integrated Liquid (VIL) — Used primarily to indicate hail
production

-Three Body Scatter Spike (or Hail Spike) — Light reflectivity shoots off out
of a strong thunderstorm — indicates large hail
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Enhanced V Signature

Overshooting Tops

Satellite - Forecasting Severe Weather

-Overshooting Tops — Indication of very powerful updraft (often seen in severe
thunderstorms)

“Inferred Satellite presentation might show a V of colder cloud tops in the wake of where
the overshooting top has occurred

Called Enhanced V signature, may indicate the onset of a severe thunderstorm
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-Radar can be used for more immediate detection of severe weather

Three phenomena that can be picked up on radar
Hail, Damaging Winds, Tornadoes

Radar (wind Detecti;n) - Forecasting Severe
Weath

-Doppler Radars allow wind speed and direction detection

‘Bow Echo Signatures — Bow in a line of severe storms — Straight line wind
damage production

Can occasionally produce tornadoes




Radar (Tomado Detection) - FOrecasting Severe
\Weather

-Hook Echo — notch at the end of a super cell that indicates storm mid-low level
rotation
Also picked up as a “couplet” on storm relative velocity radar scans
-Quasi-Linear Convective Storm (QLCS) Tornadoes — much harder to detect, but
how up as a breakin a convective squallline on radar
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-Helps to show where warm moist air is located

-Compare surface winds to upper levels
-Shows where thunderstorms are occurring, cloud coverage, ect.

4/18/2010

1. SKvWA

DORPLER
“Centre

“Gadsden

“Dallas
\shville

B e
4 1 'Anmsmnc:q 3, 'QA

~&arroliton
- . -
Talladebas i > Fayetteville

Newnan i 7-c

“Ashiand Wedowey “Frankiin % a Hackeony

“La Grange Barnesville

Rockford “Thomaston

‘Dadeville

Radar — March 15%, 2008

-Storms Started in AL/GA and moved eastward to SC
Plenty of hook echoes (many associated with tornadoes)

.One storm wiith a three body scatter spike (hail spike) across Anderson and Abbeville, and
Greenwood counties.

everal Bow Fchaes (in NE SC)

Event and Forecasting

Conclusions
|

o The March 15t, 2008 severe weather outbreak was
unusually large for the southeast
o Supercells dominant storm type, a bit atypical for this region

o Severe weather forecasting tools were useful in this
event
o Upper Air Charts/Soundings, Satellite, Radar, Surface Obs.
But What Online Resources Are
Available To Track Seve
Weather?

Wx software for at-home storm tracking

GR Level 3 - Image Captures

Examples of GR applications




GR Level 3
http://www.grlevelx.com/
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GR Level 3
http://www.grlevelx.com/
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GR Level 2 Analyst
http://www.grlevelx.com/
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LIVE streaming

Dashboard cams show weather as it happens
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Sources/Links to Photos in Presentation
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