
This presentation will be all about an isolated severe thunderstorm on July 13, 2022 
that producing a damaging downburst, brief tornado and hail across Ulster County, 
New York.
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Here is the outline for what we will be discussed in the presentation.
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These maps show forecasted 500 hpa winds and heights from the 12z HREF from July 
12, 2022.  The first map shows winds and heights from 18z on July 12th, when a more 
significant severe outbreak was expected.   The second map is for 00z on July 14th, 
which is around the time when the isolated severe storm occurred.  While you can 
see the strong winds aloft on the first time over the Northeast, you can also see the 
secondary max moving across the Upper Midwest, which is eventually what moved 
overhead for the isolated event. 
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This is a close up look of 500 hpa winds/heights, valid at 00z on July 14th .  The 
shortave trough axis is just west of the the area, with decent flow at 500 hpa
exceeding 30 kts. 

4



Here is a look at 500 hpa vorticity/heights for 00z on July 14th.  Notice the positive 
vorticity advection in place over the Northeast within the cyclonic flow. 
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This shows 0-6 km bulk shear vectors for 00z on July 14th from the SPC Mesoanalysis.  
Values are exceeding 40+ kts over the area, which is more than sufficient for severe 
storms.
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Here is a surface analysis for both 18z and 21z on July 13th.  A weak surface boundary 
approaching is stalling out close to the area.   Overall, the surface forcing is rather 
weak and diffuse.
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SPC Mesoanalysis shows CAPE values around 500-1000 J/kg on July 14th at 00z over 
eastern and southern New York.   The values on the SPC mesoanalysis may actually 
have been a little underdone.  
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Surface dewpoints for 00z July 14th, as predicted by the 12z HREF, shows values in 
the 60s.
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Here is the simulated radar imagery from the 12z HRRR.  Activity looks disorganized 
and isolated in coverage, but convection was expected to develop and be around 
eastern New York for late in the day.
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Here are the severe weather reports from July 13th.  Notice the cluster of reports 
around the Kingston area; these were all associated with the isolated severe storm.   
Notice that the area is only outlooked for general thunderstorms, not even marginal.  
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This is a 4 panel of 0.5 degree reflectivity from the evening hours between 8:38 pm 
and 8:55 pm. You can see the strong storm heading eastward as it heads across the 
Catskills into the mid Hudson Valley.  The strong appears to strengthen, although 
some of this could be due to beam blockage over the high terrain.  A Severe 
Thunderstorm Warning that was in effect was also displayed over the radar imagery. 
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This is the info regarding the brief tornado that occurred.  You can see some rotation 
within the 0.5 degree KENX velocity, although it’s still difficult to see a tight couplet.  
The reflectivity was impressive at this time.  The tornado only last two minutes, but 
did produce damage in the Hurley area. 
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Here is some background regarding Specific Differential Phase (KDP), which was a 
useful dual-pol radar parameter with this case. 
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A macoburst occurred at 8:42 pm.  High values of KDP can be seen aloft as early as 
8:33 pm.  As these high values (indicative of heavy precip/hail) crashed towards the 
surface,  a macroburst occurred in the Kingston area.  Many trees were damaged. 
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Here are some more cross-sections of KDP from 8:29 pm to 8:42 pm.  You can see the 
high values suspended aloft that descended towards the surface towards 8:42 pm.  
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Here is a summary of wind damage reports.  The 0.5 degree reflectivity radar imagery
showed up to 70 dbZ around 8:55 pm. 
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A few cross-sections of reflectivity are shown here from 8:47 through 8:55 pm.  
Notice the very high values and the tilted updraft, showing the strong shear in place.  
Some of these high values were due to hail suspended aloft as well. 
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Some conclusions are listed above.
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A few more conclusions are listed here.  Overall, it was an impressive isolated severe 
event that occurred within a day only outlooked for general thunderstorms.  Just 
enough shear, forcing and instability was available to produce a damaging event. 
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