May 16, 2009 (Part Il) - A Mesoscale
and Radar Perspective of the
Tornadic Supercells


Presenter
Presentation Notes
Title slide.


Mesoscale


Presenter
Presentation Notes
This begins the mesoscale overview part of the presentation. 


Boundary Assistance

e A pre-frontal trough
formed across Westerny

NY / PA early in the
afternoon



Presenter
Presentation Notes
The image on the right shows a visible satellite picture, with a trough feature annotated in blue, as of about 18z (2 pm EDT). 


Boundary Assistance (Continued)

e As this trough
sharpened up,

the low-level flow
backed, with helicity
and convergence
enhanced over time



Presenter
Presentation Notes
The image on the right shows a visible satellite picture, with a trough feature annotated in yellow, and surface observations in blue, as of about 20:30z (4:30 pm EDT). 



KBGM VAD Wind Profile
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Presenter
Presentation Notes
This image shows VAD wind profile output from the Binghamton, NY WSR-88D radar (KBGM) during the afternoon of Saturday, May 16.  The portion of the image outlined by the white oval best shows the backing trend of the low-level winds during this time period.  


0 to 1 km Shear and Helicity
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Presenter
Presentation Notes
This output is from the Storm Prediction Center (SPC).  On the left, 0 to 1 km wind shear is displayed.  A maximum of 30 kt is shown over central NY at this time (20z, 4 pm EDT).  On the right, 0 to 1 km storm relative helicity is displayed.  Enhanced values (greater than 200) extend from northern Pennsylvania, northward across New York, and into New England.  Higher storm-relative helicity values tend to show areas where the best combinations of directional and speed shear with height exist. 


Storm-scale


Presenter
Presentation Notes
This begins the storm-scale overview part of the presentation. 


Chemung / Tioga
Supercell


Presenter
Presentation Notes
The next group of slides will focus on the storm that affected the southern tier of New York (Chemung, Tioga, and Broome counties).


B
KBGM 0.5 Reflectivity, Just before SVR

was Issued (2033 UTC)
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Presenter
Presentation Notes
This image shows KBGM reflectivity, displayed at the lowest elevation angle (0.5 degrees).  The storm of interest is outlined by the white ellipse, just prior to the issuance of a severe thunderstorm warning, at 2033z (4:33 pm EDT).  


4-Panel Reflectivity at 2033 UTC



Presenter
Presentation Notes
KBGM 4-panel reflectivity is shown here, also at 2033z (4:33 pm EDT).  The following convention for all 4-panel radar images in this presentation will be used:  upper-left image (lowest elevation angle, 0.5 degrees), upper-right image (next elevation angle upward, 1.3 degrees), lower-right image (next elevation angle upward, 2.4 degrees), lower-left image (next elevation angle upward, 3.1 degrees).  At 0.5 degrees at this time, a possible bounded weak echo region (BWER) signature is portrayed.  This radar signature implies a strong updraft and good storm organization.     


4-Panel SRM at 2033 UTC
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Presenter
Presentation Notes
KBGM 4-panel storm-relative motion (SRM) images are displayed here, for 2033z (4:33 pm EDT).  The white ellipse outlines the storm of interest over southern Chemung county, near the PA/NY border.  A deep layer of rotation is developing, although it remains fairly broad at this time. 


4-Panel Velocity at 2033 UTC
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Presenter
Presentation Notes
A KBGM 4-panel base velocity image is displayed here, for 2033z (4:33 pm EDT).  Once again, the storm of interest is outlined by the white ellipse.  Strong inbound velocities are portrayed, approaching 50 kt at 0.5 degrees, and well exceeding that at higher radar tilts.  


B
KBGM 0.5 Reflectivity, Just before TOR

was Issued (2050 UTC)

e e~

Sm2d


Presenter
Presentation Notes
KBGM 0.5 degree reflectivity is shown here, at 2050z (4:50 pm EDT), just before a tornado warning was issued on this storm. 


4-Panel SRM at 2050 UTC

* On the border
of a Minimal
and Moderate
Mesocyclone;
VR shear of 31
kt, at a range of
26 nm

* Stronger
rotation at 3.4
degrees, but at
an altitude of
almost 10,000
feet AGL

Folding was:
problematic.
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Presenter
Presentation Notes
KBGM 4-panel SRM images are shown here, at 2050z (4:50 pm EDT).  Although the purple coloring (range folding) is masking some of the data at 0.5 degrees, one can still make out the development of an increasingly tight rotational couplet.   


4-Panel Reflectivity at 2050 UTC
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Presenter
Presentation Notes
KBGM 4-panel reflectivity is shown, for 2050z (4:50 pm EDT).  A hook-echo radar signature is quite evident, both at 0.5 and 1.3 degrees (the two top images).  This particular radar signature frequently shows tornado development.  


4-Panel Velocity at 2050 UTC
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Presenter
Presentation Notes
A KBGM 4-panel base velocity image is shown here, for 2050z (4:50 pm EDT).  Very strong inbound velocity values are shown (well over 50 kt).  Given probable tornado formation, this may signal the development of strong winds along the Rear-flank downdraft (RFD).  


KBGM 0.5 Reflectivity, Near time of
Tornado touchdown (2059 UTC)



Presenter
Presentation Notes
This was how the KBGM 0.5 degree reflectivity image looked, very close to the time of an EF0 tornado touchdown in southwestern Tioga county.  


4-Panel Reflectivity at 2059 UTC
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Presenter
Presentation Notes
This was how a KBGM 4-panel reflectivity image looked, very close to the time of an EF0 tornado touchdown in southwestern Tioga county.  Note the strong hook-echo signatures in the lowest two tilts (outlined by the white ellipses).  



4-Panel SRM at 2059 UTC
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Presenter
Presentation Notes
This was how a KBGM 4-panel SRM image looked, very close to the time of an EF0 tornado touchdown in southwestern Tioga county.  Although range folding interference was still an issue at 0.5 degrees, a persistent and deep rotational couplet remains evident with this storm.  



emung/Tioga Damage Ph



Presenter
Presentation Notes
These damage photos are from both southeastern Chemung and southwestern Tioga counties. 


KBGM 0.5 Reflectivity, Just before next
SVR was issued (2124 UTC)



Presenter
Presentation Notes
An EF0 tornado touchdown in southwestern Tioga county was very brief, close to 5 pm EDT.  By 2124z (5:24 pm EDT), the storm complex had become linear in nature across eastern Tioga county.  At this point, the main threat appeared to be switching gears from potential tornado development, to straight-line winds along a band of thunderstorms.   


KBGM 0.5 Reflectivity, Near time of
reported wind damage (2141 UTC)
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Presenter
Presentation Notes
About 20 minutes later, at 2141z (5:41 pm EDT), wind damage occurred across western Broome county, along a line of severe thunderstorms.  The white ellipse outlines the strongest portion of the line.  When one portion of a line moves out ahead of the rest (as occurred here), it can be termed as a “bow-echo”, with very strong surface winds often resulting.   


4-Panel Velocity at 2141 UTC
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Presenter
Presentation Notes
KBGM 4-panel base velocity images are shown here, for 2141z (5:41 pm EDT).  Strong inbound velocities (approaching 50 kt) are displayed just west of the radar site, which means these winds are quite close to ground level.  


Cortland / Madison
County Supercell


Presenter
Presentation Notes
The next group of slides will focus on the storm that tracked across northern Cortland and southern Madison counties.  


KBGM 0.5 Reflectivity, Just before a
SVR was Issued (2004 UTC)
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Presenter
Presentation Notes
KBGM 0.5 degree reflectivity is shown here, at 2004z (4:04 pm EDT).  The storm of interest is outlined by the white oval, just minutes before a severe thunderstorm warning was issued on this cell.   


4-Panel Reflectivity at 2004 UTC
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Presenter
Presentation Notes
KBGM 4-panel reflectivity is shown, for 2004z (4:04 pm EDT).  Particularly at the lowest elevation angle (upper-left), a well developed inflow notch is portrayed over northeastern Cortland county.  


4-Panel Velocity at 2004 UTC
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Presenter
Presentation Notes
KBGM 4-panel base velocity is shown, for 2004z (4:04 pm EDT).  A strong rotational couplet is well evident, with particularly strong outbound values (away from the radar site, showing inflow for the storm, as outlined by the white ellipse).   


B
KBGM 0.5 Reflectivity, Just before TOR

was Issued (2012 UTC)
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Presenter
Presentation Notes
KBGM 0.5 degree reflectivity is shown, for 2012z (4:12 pm EDT), just before a tornado warning was issued.  The storm of interest is outlined by the white oval.  


4-Panel Reflectivity at 2012 UTC
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Presenter
Presentation Notes
KBGM 4-panel reflectivity is shown, for 2012z (4:12 pm EDT).  Note the persistence of strong inflow notches in the lowest radar angles, as depicted by the white ellipses in the upper-most frames.  


4-Panel SRM at 2012 UTC

* Rotational
velocity value
of 34 kt
observed at
0.5 degrees,
with a
diameter of
1.7 nm, and a
range of 31
nm

* This value is
on the border
of a Minimal
and Moderate
Mesocyclone

* This was
before a brief
EFO
touchdown,
near the
border of
Cortland and
Madison
counties


Presenter
Presentation Notes
KBGM 4-panel SRM images are shown, also for 2012z (4:12 pm EDT).  Strong, persistent, and deep rotation are still very evident with this storm.  This was near the time of a brief EF0 tornado touchdown, near the borders of Cortland and Madison counties.  


KBGM Reflectivity, Near the time of an

EF2 touchdown in Georgetown, NY
(2033 UTC)
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Presenter
Presentation Notes
Now we jump ahead to 2033z (4:33 pm EDT), and look at 4-panel KBGM reflectivity.  A strong inflow notch is still there, as well as a developing hook-echo signature (as shown inside the white circle).  This was near the time of an EF2 tornado touchdown in Georgetown, NY (southern Madison county).  


4-Panel SRM at 2033 UTC

* Rotational
velocity of 43
kt observed at
0.5 degrees, at
a diameter of
2.5 nm, with a
range of 37 nm
* This was on
the border of a
Moderate and
Strong
Mesocyclone



Presenter
Presentation Notes
KBGM 4-panel SRM images are shown, for 2033z (4:33 pm EDT).  Rotational velocities have reached their strongest values at this time, with a tight circulation also portrayed.  Once again, this was near the time of an EF2 tornado touchdown.   


EF2 Damage Photos

e



Presenter
Presentation Notes
These damage pictures are from Georgetown, NY, in southern Madison county.  


A Closer Inspection of
the Storm-Relative
Motion Data


Presenter
Presentation Notes
The next set of slides focuses closely on storm-scale processes, associated with this supercell.  


KBGM 0.5 SRM at 2004 UTC
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Presenter
Presentation Notes
At 2004z (4:04 pm EDT), two primary rotational couplets are evident, upon close inspection.  Research and conceptual models of supercell storms suggest that the northern couplet may have been associated with the Forward-flank downdraft (FFD), while the southern couplet may have been associated with the Rear-flank downdraft (RFD).   


KBGM 0.5 SRM at 2016 UTC
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Presenter
Presentation Notes
Now focusing on the southern (RFD) couplet, this feature was located just south of Cuyler, NY (far northeastern Cortland county) at 2012z (4:12 pm EDT), just prior to the time of EF0 tornado touchdown in this same area.  


KBGM 0.5 SRM at 2025 UTC
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Presenter
Presentation Notes
By 2025z (4:25 pm EDT), as the cell progressed into southwestern Madison county, the RFD had appeared to rotate towards the northeast, effectively gaining ground on the main vortex just to the north.  


KBGM 0.5 SRM at 2029 UTC
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Presenter
Presentation Notes
By 2029z (4:29 pm EDT), the RFD continued to rotate cyclonically.  


KBGM 0.5 SRM at 2033 UTC
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Presenter
Presentation Notes
By 2033z (4:33 pm EDT), the RFD had appeared to rotate directly into the primary mesocyclone.  As this occurred, the circulation increased markedly in magnitude, and also became fairly tight.  It was about this time, that the EF2 twister touched down.  


KBGM SRM at 2042 UTC
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Presenter
Presentation Notes
By 2042z (4:42 pm EDT), the mesocyclone had weakened, with the more stable RFD airstream presumably ingested into the storm.  


/oomed-In KBGM SRM Loop
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Presenter
Presentation Notes
An animation of KBGM SRM images.  


EF2 Damage Path
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Presenter
Presentation Notes
A Google-Earth image of Georgetown, NY, with the main damage swath and terrain orientations overlaid.  


Summary

 Two long-lived, tornadic supercells developed on
this day

— One near the NY/PA border, and one across northern
Cortland/southern Madison counties

e Chemung/Tioga

— Proximity of pre-frontal trough likely helped focus
convergence and also increased low-level shear

e Cortland/Madison cell

— Storm scale occlusion processes (RFD wrapping into
the main vortex) may have helped spawn EF2 tornado


Presenter
Presentation Notes
Summary slide.


Summary (continued)

e Lesson learned: switching to VCP212 sooner
probably would have mitigated range folding
issues with the Chemung/Tioga storm


Presenter
Presentation Notes
Summary slide (continued).  
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