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Mechanisms related to supercell storm motion

-Advection

- Propagation due to:

Gust front

Boundary layer convergence    

Storm merges and interactions     

Orographic effects  

- Presence of rotating vortex (mesocyclone)





Gust front propagationGust front propagation

Discrete or continuous movement (feeder cells)Discrete or continuous movement (feeder cells)
Possible speed increasePossible speed increase ((new development in new development in 
front of cloud)front of cloud) or speed or speed decrease decrease ((new new 
development on flanking linedevelopment on flanking line))



Propagation due to developmentPropagation due to development
on convergence lineon convergence line

Take place out of storm on front line or Take place out of storm on front line or 
instability lineinstability line where the convergence is highwhere the convergence is high
It manifests itself as a It manifests itself as a dicretedicrete storm movementstorm movement



Storm merges and interactionsStorm merges and interactions

The result can be positiveThe result can be positive ((intensification and intensification and 
speed increase of merged stormspeed increase of merged storm) ) or negativeor negative
((weakening and speed decrease of merged weakening and speed decrease of merged 
stormstorm))



OrographicOrographic effectseffects
New development due to New development due to orographicorographic lifting, lifting, 
thermal lifting and wind flow around complex thermal lifting and wind flow around complex 
orographicorographic terrainterrain
““Wrenching ofWrenching of”” storms storms ““anchoredanchored”” on on 
mountains  may result in discrete leap in storm mountains  may result in discrete leap in storm 
motion speedmotion speed



MesocycloneMesocyclone rotation rotation 
and updraft shear effectand updraft shear effect



Magnus Magnus forceforce



SupercellSupercell motion motion 
prediction methodsprediction methods

MaddoxMaddox 30R7530R75
JohnsJohns 15R8515R85
BunkersBunkers B2KB2K
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Direction deviationDirection deviation

27 27 °°Average deviationAverage deviation32 32 °°Average deviationAverage deviation
19 19 °°------191919 19 °°------191904.0804.08

34 34 °°------343436 36 °°------363603.0803.08

16 16 °°----1919121229 29 °°----3232252503.0803.08

47 47 °°565643434141464650 50 °°595946464444515109.0709.07

33 33 °°----3333333326 26 °°----2626262621.0821.08

50 50 °°------505028 28 °°------282811.0711.07

18 18 °°----1212242429 29 °°----2323353531.0831.08

--4 4 °°------88003636°°----3232404023.0723.07

Aver.Aver.S4S4S3S3S2S2S1S1Aver.Aver.S4S4S3S3S2S2S1S1

Direction deviation compared toDirection deviation compared to
Mean wind direction (degrees)Mean wind direction (degrees)

Direction deviation compared toDirection deviation compared to
surrounding clouds motion (degreessurrounding clouds motion (degrees

DateDate



Velocity deviationVelocity deviation

+10 %+10 %
+4 %+4 %
--7 %7 %

+16 %+16 %
+10 %+10 %
+30 %+30 %
+10 %+10 %
+6 %+6 %
+7%+7%

SupercellSupercell deviatideviati--
on compared to on compared to 
surrounding surrounding 
clouds (%)clouds (%)

--1 %1 %Average deviationAverage deviation
--8 %8 %47475151454504.08.2006.04.08.2006.

+22 %+22 %39393232424203.08.2006.03.08.2006.

0 %0 %49494949424203.08.2005.03.08.2005.

--16 %16 %41414949373709.07.2005.09.07.2005.

0 %0 %40404040282821.08.2004.21.08.2004.

--34 %34 %42426464383811.07.2004.11.07.2004.

--6 %6 %67677171636331.08.2003.31.08.2003.

+33 %+33 %60604545565623.07.2003.23.07.2003.

SupercellSupercell
deviation deviation 
compared to compared to 
mean windmean wind

SupercellSupercell
cloud cloud 

velocity velocity 
(km/h)(km/h)

Mean wind Mean wind 
velocity velocity 
(km/h)(km/h)

SurroundSurround--
inging cloud cloud 
velocity velocity 

(km/h)(km/h)

DateDate



SupercellSupercell storm motion storm motion 

Compared to nearby cloudsCompared to nearby clouds :: 3322RR110110

Compared to mean windCompared to mean wind :    :    27R927R999


