
This image has been removed due to copyright restrictions.

Please see similar image on:
http://www.underthemeso.com/blog/wp-content/uploads/2006/06/_DSC4009.jpg

Nascent Supercell


This image has been removed due to copyright restrictions. 

Please see similar image on: 
http://www.underthemeso.com/blog/wp-content/uploads/2006/06/_DSC4009.jpg 



Looking straight up a developing supercell, 
showing the effect of tilting 

This image has been removed due to copyright restrictions. 

Please see similar image on: 
http://www.stormeyes.org/tornado/digitals/100525a.jpg 

http://www.stormeyes.org/tornado/digitals/100525a.jpg


A supercell, as seen from the south. Note 
lowering of cloud base at lower left. 

This image has been removed due to copyright restrictions. 



A splitting pair, from the northwest


This image has been removed due to copyright restrictions. 

Please see similar image on: 
http://www.australiasevereweather.com/photography/photos/2001/1218jb01.jpg 

http://www.australiasevereweather.com/photography/photos/2001/1218jb01.jpg


A supercell’s flanking line, as seen from the southwest


This image has been removed due to copyright restrictions. 

Please see a similar image on: 
http://www.australiasevereweather.com/photography/photos/2010/0105jd08.jpg 

http://www.australiasevereweather.com/photography/photos/2010/0105jd08.jpg


This image has been removed due to copyright restrictions. 

Please see similar image on: 
http://www.stormgasm.com/4-17-02LPday/pics/supercell17.jpg 

http://www.stormgasm.com/4-17-02LPday/pics/supercell17.jpg


Image courtesy of NOAA.




Mammatus


This image has been removed due to copyright restrictions. 

Please see the image on: 
http://www.dphotojournal.com/wp-content/daily/mammatus-clouds.jpg 

http://www.dphotojournal.com/wp-content/daily/mammatus-clouds.jpg


This image has been removed due to copyright restrictions. 

Please see similar image on: 
http://australiasevereweather.com/photography/photos/2007/1204mb33.jpg 

http://australiasevereweather.com/photography/photos/2007/1204mb33.jpg


Please see the similar images on:

Several images have been removed due to copyright restrictions. 

http://marcvaldez.blogspot.com/i000772_big.jpg 
http://www.nerdtests.com/picsarea/7053a41f6c39c1eb2d9f180c2f760f9f.jpg 
http://www.strangedangers.com/images/content/135439.jpg 

http://marcvaldez.blogspot.com/i000772_big.jpg
http://www.nerdtests.com/picsarea/7053a41f6c39c1eb2d9f180c2f760f9f.jpg
http://www.strangedangers.com/images/content/135439.jpg


Types ofTypes of 
TornadoesTornadoes



Classical
Classical 
single funnel
single funnel

Several images have been removed due to copyright restrictions. 

Please see the similar images on: 
http://thenewsof.com/wp-content/uploads/2010/09/tornado1.jpg 
http://www.horsburgh.com/images/t3.jpg 
http://www.geog.ucsb.edu/img/news/2010/tornado.jpg 

http://thenewsof.com/wp-content/uploads/2010/09/tornado1.jpg
http://www.horsburgh.com/images/t3.jpg
http://www.geog.ucsb.edu/img/news/2010/tornado.jpg


Wedge TornadoWedge Tornado

Several images have been removed due to copyright restrictions. 

Please see the similar images on: 
http://www.weatherpix.com/wsi-tor002.jpg 
http://www.ladeltaweather.com/archives/tor0722.jpg 
http://www.waterspoutvideo.com/images/Wedge_Tornado2.jpg 

http://www.weatherpix.com/wsi-tor002.jpg
http://www.ladeltaweather.com/archives/tor0722.jpg
http://www.waterspoutvideo.com/images/Wedge_Tornado2.jpg


Multiple Vortex Tornadoes
Multiple Vortex Tornadoes

Several images have been removed due to copyright restrictions. 

Please see the similar images on: 
http://weathersavvy.com/tornado_multiple_vort2.jpg 
http://www.cimms.ou.edu/~doswell/chasesums/jun0399_T01.JPG 

http://weathersavvy.com/tornado_multiple_vort2.jpg
http://www.cimms.ou.edu/~doswell/chasesums/jun0399_T01.JPG


Waterspout
Waterspout

Several images have been removed due to copyright restrictions. 

Please see the similar images on: 
http://weblogs.marylandweather.com/waterspout.jpg 
http://www.floridahurricanelawfirm.com/uploaded_images/singapore_waterspout_tor 
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http://www.solarnavigator.net/geography/geography_images/tornado_sea_water_sp 
out_florida_keys.jpg 

http://weblogs.marylandweather.com/waterspout.jpg
http://www.floridahurricanelawfirm.com/uploaded_images/singapore_waterspout_tornado_sea-709452.jpg
http://www.floridahurricanelawfirm.com/uploaded_images/singapore_waterspout_tornado_sea-709452.jpg
http://www.solarnavigator.net/geography/geography_images/tornado_sea_water_spout_florida_keys.jpg
http://www.solarnavigator.net/geography/geography_images/tornado_sea_water_spout_florida_keys.jpg


  

Estimating Tornado Winds: The
Estimating Tornado Winds: The 
Bernoulli Equation
Bernoulli Equation

Valid for steady, frictionless flow, the quantity 
R 
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2
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is conserved along streamlines and vortex lines. The 
potential temperature,θ , is itself conserved. 

|V |= wind speed p = pressure 
g = acceleration of gravity 
z = altitude 
R = gas constant cp = heat capacity 
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Image courtesy of NOAA. 



MIT OpenCourseWare
http://ocw.mit.edu 

12.103 Science and Policy of Natural Hazards 
Spring 2010 

For information about citing these materials or our Terms of Use, visit: http://ocw.mit.edu/terms. 

http://ocw.mit.edu
http://ocw.mit.edu/terms


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings to create PDF documents suitable for reliable viewing and printing of business documents. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


