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SEVERE THUNDERSTORM CASES OF JULY 1986 THRU JUNE 1987

JOHN E. HALES, JR.
HUGH G. CROWTHER

ABSTRACT

Severe thunderstorm occurrences are relatively infrequent in much
of the United States. As a result a forecaster only occasionally
has an opportunity to forecast their development. This proves to
be a problem as certainly one of the more important factors in
forecasting severe thunderstorms is the level of experience of the
forecaster. Realizing the importance that experience plays and
difficulty involved for a meteorologist to study past cases, a
summary was compiled of all the organized severe thunderstorm
episodes for the period from July 1986 to June 1987. Included in
each case were the times and locations of the severe weather
reported along with specifics of the more noteworthy events. A
composite of those parameters most frequently found to be associ-
ated with severe thunderstorms was included. Each case has a
surface and 500mb analysis along with an infrared satellite photo.
The objective was to give an overview to a forecaster as to what
ingredients went into severe development with a more detailed
analysis being left up to the individual.

INTRODUCTION

More severe thunderstorms occur in the United States than in any
other area in the world. Organized severe thunderstorm episodes
can occur in any section of the country and in any month of the
year. The synoptic conditions that result in the development of
these storms vary widely across the country. Severe storm clima-
tology shows the episode frequency decreasing with distance from
the center of the country, however, only the Pacific coastal
states lack a significant number of cases for any great concern.

One of the more important tools in forecasting severe thunderstorm
episodes is experience. The more opportunities a forecaster has
in working a severe weather situation, the greater his skill and
confidence becomes. Unfortunately these episodes are infrequent
enough that, with the exception of the most active areas in the
central United States, an individual forecaster may only work a
severe situation once or twice per year.

The usual technique for increasing ones experience base is to go
back and examine the synoptic charts, particularly for cases with
which the forecaster was not previously involved. This can be a



rather difficult undertaking because charts of interest may not
be readily available and/or organized in a systemic manner. This fi)
is the case at the NSSFC, but it is often s¢ to a much greater

extent at the local field offices.

The purpose of this publication is to identify and organize those
severe thunderstorm episcdes that occurred across the nation for
the period from July 1986 thru June 1987 into a handy and easy to
use format such that a forecaster can readily review those cases
that may be of interest to him. The selection procedure of the
cases was not very restrictive and included most of the organized
severe thunderstorm episodes that occurred nationally. In those
areas where storms are rather infrequent, such as west of the
Rocky Mountains, the selection threshold was somewhat lower.

CASE FORMAT

The basic approach in compiling the cases was to provide the
interested forecaster with a comprehensive, but not excessive,
number of charts. The following is a description of each chart
included.

Daily Activity Summary-A fairly tight depiction of the day's

organized severe convection is shown{solid line). A listing of

any noteworthy individual event is included for each day. The -
criteria for listing a report would be most of the F2(Fujita 1981) ;)
or greater tornadoes, tornadoes/wind damage that result in death, h
a significant number of injuries and/or damage that generally

exceeds $100,000. Storms that resulted in damage in excess of

about $100,000 were included in the listing by category as used in

Storm Data(U.S. Dept. of Commerce 1986 and 1987). Those reports

were then located on the activity summary chart by number. Also
included is a table listing the daily total of severe reports.

Following the date there is included the time range of the

organized severe occurrence. All times for this chart were in

CsT. o

Composite Chart-The purpose of a composite is to represent on one
chart those parameters important in producing severe thunder-
storms. The basic composite is similar to that done in TR-
200(e.g., Miller, 1972) with some modifications. Instead of
using the 850 Td, the mean mixing ratio(solid line g/kg) was
incorporated as a better representation of the low level moisture
supply. The relevant short wave trough(line of triangles) was
taken from the 700 mb level rather than 500 mb. This was done for
two reasons a)the 500 mb analysis being included in the study and
b) a more frequent correlation of troughs at 700 mb with severe
thunderstorm development. The polar and subtropical jet-stream is
depicted by the maximum wind axis{wide solid line with arrowhead
in kts) at the 250 mb level. The lifted index analysis(dashed



line) used the lower 100 mb of moisture and a forecasted maximum
surface temperature. Any areas of upper diffluence(zig zag line)
and mid level drying(heavy dashed line), as well as the low level
jet(line with arrowhead in kts), as shown on the 850 mb analysis,
are included.

500 mb Analysis-The NMC operational 500 mb anaiyses using the
observation time most relevant to the severe thunderstorm
development was included.

Satellite Photo-The infrared photo closest to the time of the most
severe storm occurrence of the day was included.

SUMMARY

The details of synoptic patterns that are associated with severe
weather events are soon forgotten. However similar, a severe
weather situation seems to an earlier occurrence, there are always
important differences. Having available the pertinent synoptic
conditions that were present in a past situation should enable a
forecaster to better identify future storm producing patterns.
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