Low Cape/High Shear Severe Convective Events in Binghamton, N.Y.

Fig. 4. 3-h RUC forecast 0-6 km bulk shear (kt) and MLCAPE
(J kg"), valid at 2100 UTC 21 June 2007. The rectangular box
marks the approximate location of the BGM CWA.

Fig. 5(a). Fig. 5(b).

Fig. 5. (a) 1-h RUC model forecast sounding at SYR, valid at 1900 UTC 21 June 2007. (b) 1800 UTC June 21 2007 observed sounding
at Buffalo, NY.
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Fig. 6. KBGM 0.5° base reflectivity image at 1932 UTC 21 June 2007.

maximum wind speed below 6 km of 55 kt. This event
produced an outbreak of small supercell thunderstorms
across central New York with 24 severe weather reports:
18 reports of large hail, five reports of damaging winds,
and an EF1 tornado (Fig. 6).

b. 13]July 2008

The flow pattern on 13 July 2008 was characterized
by a 500-hPa trough advancing slowly eastward across
the central Great Lakes with a surface cold front (not
denoted) moving eastward across the eastern Great
Lakes, and a prefrontal trough moving eastward across
central New York and central Pennsylvania. (Figs.7a-d).
500-hPa 12-h geopotential height falls (from 1200 UTC 13
July to 0000 UTC 14 July) across central New York were
approximately 20 gpm. The RUC 2-h forecast valid at 2000
UTC 13 July 2008 indicated a large area characterized by
30 to 45 kt of 0-6 km bulk shear over central New York
and northern Pennsylvania, and a southwest-northeast
axis of MLCAPE values with maximum values ranging
from 300 to 500 ] kg (Fig. 8). The BGM sounding from the
2100 UTC RUC analysis (Fig. 9, just prior to the triggering
of convection in the model) indicated a veering wind
profile from the surface to 700 hPa with wind speeds
increasing from around 4 to 34 kt. Above 700 hPa, the

flow was unidirectional from the southwest, increasing
gradually from 34 to 44 kt at 400 hPa. Low-level (1000-
700 hPa) lapse rates were around 6.0°C km, and the
sounding was quite moist from the surface through 200
hPa. MLCAPE was 371 ] kg™. In this case, the flow had a
strong southerly component, so that neither the 1200 UTC
observed soundings at Buffalo, New York or Pittsburgh,
Pennsylvania were likely representative of the sounding
at BGM at 1800 UTC; therefore, no observed sounding
is shown. GOES visible satellite imagery (not shown)
indicated a slow-moving, north-south band of clouds
covering the area. Some dry air was evident on water
vapor imagery (not shown) to the west of this cloud band;
however, animations indicated that the dry air was not
making rapid eastward progress.

In summary, this event matched the profile of a low-
impact, warm-season LCHS event: 1) a slowly moving
midlevel trough was associated with modest 12-h height
falls; 2) low-level lapse rates were modest; 3) no deep
dry layers were evident on model soundings or on GOES
water vapor imagery; and 4) the midlevel flow was from
the southwest with a maximum wind speed below 6 km of
under 50 kt. This event produced a weak line of showers
and thunderstorms, with two isolated damaging wind
reports in the BGM CWA (Fig. 10).

Continued page 143
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Fig. 7(a). Fig. 7(c).

Fig. 7. Analysis and forecast fields as initialized by the 1200 UTC 13 July 2008 NAM model. (a) 500-hPa geopotential heights
(solid, dkm) and absolute vorticity (shading > 15 x 105s) valid at 1200 UTC 13 July 2008; (b) as in (a) but valid at 0000 UTC 14
July 2008; (c) sea-level pressure (heavy solid, hPa) and 850-hPa temperature (thin solid, ° C) valid at 1200 UTC 13 July 2008; (d)

as in (c), but valid at 0000 UTC 14 July 2008. The rectangular box marks the approximate location of the BGM CWA.
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Fig. 8. 2-h RUC forecast of 0-6 km bulk shear (kt) and MLCAPE (] ) S
kg1), valid 2000 UTC 13 July 2008. The rectangular box marks ~Fig. 10. KBGM 0.5° base reflectivity image at 2027 UTC 13 July

the approximate location of the BGM CWA. 2008.
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Fig. 9. 0-h RUC model forecast sounding at BGM, valid at 2100 UTC 13 July 2008.
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6. Summary

This study identified and examined a subset of severe
weather and flash flood-producing events that occurred
in the NWS Binghamton, New York (BGM) CWA from 2003
through 2009 that were characterized by low mixed-layer
conditional available potential energy (MLCAPE), and
high deep-layer bulk shear (LCHS). The 38 LCHS events
made up approximately one quarter of the total number
of severe weather and flash flood events that affected our
area during that time.

The majority of LCHS events were minor events,
occurring in conjunction with fewer than five severe and
or flash flooding weather reports. However, a substantial
percentage of LCHS events occurred with five or more
reports, and six events were identified that occurred
with more than 15 reports. It was found that LCHS events
associated with many reports (“high impact” events) are
most likely to occur during the afternoon or evening.
During the cool season, LCHS events with the largest
number of severe reports tend to occur in lines, while
isolated cells were the dominant reflectivity mode during
warm-season events with alarge number of severe reports.
LCHS events are most often associated with progressive
cold fronts; however a large subset of events were found
to occur with other types of patterns, especially during
the summer season. LCHS events associated with no flash
flooding occur in environments characterized by steeper
lapse rates, less moisture and larger 500-hPa height falls
than LCHS events that occurred with flash flooding. Non-
flash flood producing environments are also more likely
to be associated with progressive cold fronts, and lines of
convection.

A comparison of LCHS events containing few severe
weather reports with LCHS events containing many severe
weather reports revealed some significant differences
between their associated environments. During the cool
season, LCHS events associated with the most reports
occurred with stronger maximum winds, stronger deep-
layer shear, and larger 500-hPa height falls than in more
modest events. During the warm season, the correlation
between 500-hPa height falls and 0-6 km maximum
wind speed with number of reports was not statistically
significant; however statistically significant correlations
with number of reports were found for low-level lapse rate
(steeper lapse rates more favorable for a large number
of reports), maximum mid-level dewpoint depression
(dryer air more favorable for a large number of reports),
and 3-km wind direction (westerly flow more favorable
for a large number of reports than southwesterly flow).
The relationship between number of reports, lapse rate
and dewpoint depression implies that strong cold pools

are required to balance strong environmental wind shear
for the development of major warm-season LCHS severe
weather events. Meanwhile, the relationship between
number of reports, 500-hPa height falls and 0-6 km mean
wind speed implies that strong dynamical forcing can
produce major events in the absence of a favorable cold
pool-shear balance during the cool season.

Finally, the reader should keep in mind thatthe dataset
used for this study included no events when no convection
occurred. This fact should be considered carefully when
applying some of the findings of this study operationally.
For example, warm-season LCHS environments with weak
dynamical forcing, steep low-level lapse rates, and very
dry air frequently produce no convection when capping
is sufficient to severely inhibit convective cloud growth.
These types of events were not included in the study. As a
result, the results of this study are best applied once the
operational meteorologist concludes that some type of
convective storm will occur.
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