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Overview

� March 15th 2008 Major Tornado Outbreak over 
the southeast will be analyzed

� Upper Air Maps/Soundings
� Used to depict favorable pattern for severe 

weather
� Jet Streaks, Troughs, Wind Shear

� Satellite
� Can identify features that indicate potential 

severe thunderstorms

� Radar
� More detailed data can indicate imminent tornado 

formation

•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

Highly Unusual for this area to experience such a high likelihood of tornadoes

Overview of March 15th, 2008 Event
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• 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

•Role of duel jet streak structures

Jet Streaks - Forecasting Severe Weather 

•Jet Creates Divergence Aloft
•Conservation of Mass 
means air must be replaced 
aloft (Forces Rising Motion)

•Air must converge at the 
surface to create rising 
motion 

•Rising motion supports 
convective development

Vertical Circulation Structure

•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 
aloft

Troughs - Forecasting Severe Weather 
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•Wind speeds tend to increase with height

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

Wind Shear – Forecasting Severe Weather

Speed Wind Shear – All in one direction 
but different magnitude with height

Directional Wind Shear – Change in 
wind direction 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

•Also help promote mid level circulation in storms (mesocyclone).

Wind Shear – Forecasting Severe Weather
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•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.

Upper Air Maps– 12z March 15th, 2008

700mb 12z March 15 th, 2009500mb 12z March 15 th, 2008300mb 12z March 15 th, 2008

Div Div
L

925mb 00z March 16th, 2008

L

850mb 00z March 16th, 2008700mb 00z March 16th, 2008

Upper Air Maps – 00z March 16th, 2008

•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

300mb 00z March 16th, 2008

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

•Large CAPE (Convective Available Potential Energy) is favorable for storm 
formation.

•Some modest CIN (Convective Inhibition) is needed to “cap” the atmosphere 
in the morning and early afternoon.

Upper Air Sounding - Forecasting Severe 
Weather
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•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 
a negative V wind is northerly

•This particular graph shows veering winds (notice how the wind goes clockwise, with 
increasing speed shear. This graph is favorable for severe weather.

Hodograph - Forecasting Severe Weather 
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•Notice the deep layer of CAPE

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

Upper Air Sounding – 18z March 15th, 2008

http://www.erh.noaa.gov/gsp/localdat/cases/2008/IdesOfMarchSupercells/BMX_1800UTC_15Mar.gif

Veering!

Deep Layer of CAPE!

•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

Satellite - Forecasting Severe Weather 

Overshooting Tops

Enhanced V Signature

•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

Visible Satellite – March 15th, 2008

http://www.erh.noaa.gov/cae/Events/March152008/VisSatLoop_100.gif

•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 - Forecasting Severe Weather

Hail

Damaging Winds

Tornado

•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

• Radar beam reflected from hail to ground, back to hail then back to radar

Radar (Hail Detection) - Forecasting Severe Weather 

Highest Potential for 
Severe Hail

Evolution of a Bow Echo on Radar

•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 (Wind Detection) - Forecasting Severe 
Weather 
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Convective Lines

Wind flow surging 
behind line

Area of Tornado Genesis

QLCS Tornado

•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 
show up as a break in a convective squall line on radar

Radar (Tornado Detection) - Forecasting Severe 
Weather 

•Storms Started in AL/GA and moved eastward to SC

•Plenty of hook echoes (many associated with tornadoes)

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

•Several Bow Echoes (in NE SC)

Radar – March 15th, 2008

•Helps to show where warm moist air is located

•Compare surface winds to upper levels 

•Shows where thunderstorms are occurring, cloud coverage, ect.

Surface Observations – March 15th 2008

Event and Forecasting 
Conclusions
� The March 15th, 2008 severe weather outbreak was 

unusually large for the southeast
� Supercells dominant storm type, a bit atypical for this region

� Severe weather forecasting tools were useful in this 
event 
� Upper Air Charts/Soundings, Satellite, Radar, Surface Obs.

Severe Weather Severe Weather 
CommunicationCommunication

Wx software for at-home storm tracking

GR Level 3 – Image Captures
Examples of GR applications



4/18/2010

5

GR Level 3
http://www.grlevelx.com/

GR Level 3
http://www.grlevelx.com/

GR Level 3
http://www.grlevelx.com/

GR Level 3
http://www.grlevelx.com/

GR Level 3
http://www.grlevelx.com/

GR Level 3
http://www.grlevelx.com/
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GR Level 3
http://www.grlevelx.com/

GR Level 3
http://www.grlevelx.com/

GR Level 3
http://www.grlevelx.com/

GR Level 3
http://www.grlevelx.com/

GR Level 3
http://www.grlevelx.com/

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

LIVE streaming 
Dashboard cams show weather as it happens

LIVE chase cams LIVE chase cams 
chasertv.com|severestudios.comchasertv.com|severestudios.com

LIVE chase cams LIVE chase cams 
chasertv.com|severestudios.comchasertv.com|severestudios.com

LIVE chase cams LIVE chase cams 
chasertv.com|severestudios.comchasertv.com|severestudios.com spotternetwork.orgspotternetwork.org
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spotternetwork.orgspotternetwork.org | client| client http://www.wxspots.com/http://www.wxspots.com/ ||WxWx WarnWarn

http://www.wxspots.com/http://www.wxspots.com/ ||WxWx WarnWarn WxWx scope scope 

http://www.nwas.org/meetings/nwa2006/Broadcast/Kelsch/watersheds/media/graphics/unit_5/norman_radar_dome_480x450.jpg

http://www.crh.noaa.gov/Image/grb/events/060701/radar.jpg

Sources/Links to Photos in Presentation

http://1.bp.blogspot.com/_ESszWnn4gco/Rj-FE1oYW8I/AAAAAAAABfA/qSxmICwhC_4/s400/723px-Greensburg_Tornado_Radar.gif

http://www.ucar.edu/news/releases/2004/images/bowecho.radar.gif

http://www.erh.noaa.gov/ctp/features/2006/07_18/images/lancaster_vil.gif

http://www.erh.noaa.gov/btv/events/09May2009/Figure%2010.png

http://wps.prenhall.com/wps/media/objects/4580/4690855/Hess9eLM_Figure_19-2_Base_Velocity_RAX_0_color.png

http://www.spc.noaa.gov/misc/AbtDerechos/loopimages/jul151995loops/jul151995alb.gif

http://3.bp.blogspot.com/_ESszWnn4gco/Rj-FEVoYW7I/AAAAAAAABe4/uBSsnf_BLUU/s1600/050707-GREENSBURG.gif

http://1.bp.blogspot.com/_ESszWnn4gco/Rj-FE1oYW8I/AAAAAAAABfA/qSxmICwhC_4/s1600/723px-Greensburg_Tornado_Radar.gif

http://www.erh.noaa.gov/gsp/localdat/cases/15Nov2006Tornadoes/TCLT_1.0refl_0347Za.gif

http://www.erh.noaa.gov/gsp/localdat/cases/2008/IdesOfMarchSupercells/KGSPrefl4-panel_2109UTC.gif

http://www.erh.noaa.gov/cae/Events/March152008/radar_03152008_100.gif

http://cimss.ssec.wisc.edu/goes/misc/990503_21_purcell_skewt.gif


