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I. INTRODUCTION 
 

Anticyclonic tornadoes and mesoanticyclones have 
been documented or inferred in right-moving supercells 
(e.g., Fujita 1963; Lemon 1976; Brown and Knupp 1980; 
Fujita 1981; Bluestein and Gaddy 2001; Bluestein et al. 
2007; Bluestein et al. 2010; Tanamachi et al. 2012) (Figs. 1, 
2), but they are found less frequently than cyclonic 
tornadoes and mesocyclones. Anticyclonic vortices are seen 
in left-moving supercells, but anticyclonic tornadoes in them 
are extremely rare (e.g., Bunkers and Stoppkotte 2007). The 
purpose of this paper is to show evidence from a decade of 
storm-intercept activities, including mobile Doppler-radar 
documentation, of anticyclonic tornadoes and meso-
anticyclones in right-moving supercells, to generalize our 
findings, and to hypothesize why these features occur.  

 
FIG. 1: Inferred streamlines and locations of cyclonic-anticyclonic 
tornado pairs in supercells; radar reflectivity also shown (right). 
 
 

 
FIG. 2:  Photographs (right) of an anticyclonic tornado and mobile 
Doppler-radar reflectivity PPI from the UMass XPol (left). “Up” 
points to the north. The anticyclonic tornado formed after the 
cyclonic tornado had dissipated (Bluestein et al. 2007). 

II.    DOPPLER-RADAR OBSERVATIONS 
 

A non-exhaustive, but representative, selection of 
radar imagery and photographs of anticyclonic tornadoes 
and meso-anticyclones is shown in Figs. 2 – 15. 

 
FIG. 3: Cyclonic and anticylonic hook echoes in a supercell, from 
the mobile U. Mass. X-band radar. 

 
 
FIG. 4:  Photographs of a cyclonic-anticyclonic tornado pair. The 
anticyclonic tornado formed as the cyclonic tornado was 
dissipating. 
 

III. SUMMARY AND CONCLUSIONS 
 

In right-moving supercells there are two basic types 
of mesoanticyclones. (1) anticyclonic midlevel vortex that is 
part of the cyclonic-anticyclonic vortex couplet produced by 
the tilting of environmental horizontal vorticity associated 
with vertical wind shear at the edge of the main updraft, 
sometimes on the left flank, to the left of the WER; (2) 
anticyclonic member of cyclonic-anticyclonic couplet along 
the rear-flank gust front associated with anticyclonic shear at 
southern end of the RFD, possibly due to the tilting 
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FIG. 5:  Tracks of the cyclonic-anticyclonic tornado pair seen in 
Fig. 4 (upper left), frame from television helicopter video of the 
anticyclonic tornado (upper right), and KTLX Doppler velocities 
and reflectivity as a function of height (lower). (courtesy of Jeff 
Snyder) 
 

 
FIG. 6:  Damage paths of tornadoes and KDDC depictions of radar 
echo at selected times for the Greensburg, KS tornado family (left) 
and UMass X-Pol reflectivity (upper right) and Doppler velocity 
(lower right) for a cyclonic-anticyclonic tornado pair (Tanamachi et 
al. 2012, in review). 
 

 
FIG.7:  Doppler velocity field exhibiting cyclonic-anticylonic 
couplet, with anticyclonic member rotating cyclonically about the 
cyclonic member, from rapid-scan, MWR-05XP data (Bluestein et 
al. 2010). 
 
of baroclinically generated horizontal vorticity at the line  

 

 
FIG. 8:  Evolution of anticyclonic Doppler-velocity shear for an 
anticyclonic tornado on 23 May 2008, as a function of time at three 
levels, from MWR-05XP rapid-scan data. The vortex first appears 
at low-elevation angle and builds upward, and first dissipates at low 
elevation angle and later aloft. (from M. French’s Ph. D. thesis, in 
progress) 
 

 
FIG. 9:  Anticyclonic hook associated with a supercell that 
produced cyclonic tornadoes. In this case only up points to the east. 

 
FIG. 10:  Reflectivity field showing an anticyclonic hook (left) with 
anticyclonic shear (right) from MWR-05XP rapid-scan data. 
 
end (e.g., Markowski et al. 2008). Some may be related to  
the “Owl Horn echo” (Kramar et al. 2005). Anticyclonic 
tornadoes, in a few instances for which we have good 
documentation, begin near the surface and build upwards 
with time, form after nearby cyclonic tornadoes do, and are 
not the mirror images of tornadoes in left-moving supercells. 
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FIG. 11: Anticyclonic hooks in reflectivity (top) and anticyclonic 
Doppler shear (bottom) from the UMass X-Pol during VORTEX2. 

 
FIG. 12:  As in Fig. 11, but photographs also shown. 

 
FIG. 13:  As in Fig. 11, but only for one case; photographs shown 
below for wide view (left) and close-in view on cyclonic tornado. 
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FIG. 14:  As in Fig. 12. 

 
FIG. 15:  As in Fig. 11, but at midlevels. 
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