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ABSTRACT

While the climatology of excessive rain and tornadoes is well-documented, little is known of storms that
produce high winds or large hail. The characteristics of the approximately 75 000 severe thunderstorms which
occurred in the United States from 1955 through 1983 are analyzed in an attempt to rectify this situation.

The distribution of over 29 000 storms causing hail larger than 19 mm shows marked diurnal, seasonal, and
geographic preferences. These storms occur most frequently during the midafternoon hours of May and June
in a zone running from central Texas to Nebraska. Spring storms tend to occur south of the Kansas-Nebraska

border and summer storms north of it.

Thunderstorm winds which produce either “structural” damage or are reported as faster than 25.8 m s™!
generated about 46 000 reports. These storms typically occur during midafternoon in June and July. While the
geographic distribution of violent windstorms is similar to that of hailstorms, a zone of weaker severe thunderstorm
gusts lies from northern Iowa to central Ohio. During May, windstorms are predominant across the plains area,
but by August these storms are indigenous only to the northern Midwest.

1. Introduction

The National Weather Service has arbitrarily defined
severe thunderstorms as storms which produce winds
of 25.8 m s™! or more or hail 19 mm diameter or larger.
Structural wind damage may infer [sic] the occurrence
of a severe thunderstorm (NOAA WSOM C-40, 1982).
Frequent lightning, large amounts of small (less than
19 mm) hail and/or excessive local convective precip-
itation are not sufficient to classify a thunderstorm as
severe.

Before proceeding, we must give several caveats
concerning the observation of severe thunderstorms.
Procedures for determining “structural wind damage”
have varied throughout the period. The original re-
quirement of $5000 or more estimated damage before
a storm could be counted as severe (Pautz, 1969) in-
flated to $50 000 through the years (Doswell et al.,
1983). The present requirement is for “damage which
appears to be caused by winds of this speed (25.8 m
s™!) or higher” (NOAA WSOM F-42, 1982).

Compared to our knowledge of tornado climatology
(e.g., Kelly ez al., 1978), relatively little is known about
the spatial and temporal distribution of severe thun-
derstorm events. The most extensive effort on this sub-
ject was Pautz’ (1969) examination of severe weather
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events for the 13 years, 1955-67, using reports collected
in real time at the National Severe Storms Forecast
Center, augmented by those listed in Climatological
Data and Storm Data. Counts of reports by state, and
latitude-longitude quadrangles were given, along with
an annual diurnal distribution by state.

This paper is an extension of that pioneering effort.
The database is similar to Pautz’, but it has been ex-
tended to include reports from 1955 through 1983.
The reports have been subjected to further quality con-
trol since Pautz’ report. In an attempt to identify single
severe storm events, only reports within an individual
county separated by more than 15 min or 18.6 km (10
n mi) from a similar type report (e.g., wind or hail) are
counted as separate events. This is not a perfect tech-
nique, as it allows a single, long-duration progressive
event, such as a hail swath, to be counted several times.
However, this is the only current practical method for
obtaining a national dataset. Methods involving, say,
the tracking of individual storm cells by radar or sat-
ellite not only would be cost prohibitive, but for many
events (especially in the early years) the needed data
simply do not exist.

A myriad of nonmeteorological factors also makes
the interpretation of severe thunderstorm occurrence
data a dangerous process. Some of the pitfalls are dis-
cussed by Galway (1977, 1983), Kelly et al. (1978),
Doswell (1980, 1984), and Schaefer and Galway (1982).
In essence, the problems boil down to this:
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