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ABSTRACT

This thesis is a study of an outbreak of supercell
thunderstorms in northwestern Texas on 30 April 2000.
Standard surface data, upper air data, and soundings were
used to examine the synoptic and mesoscale conditions.
Archive Level III data were examined from the Frederick,
Oklahoma (KFDR), and Dyess AFB, Texas (KDYX) Doppler radar
for the period 1702 UTC on 30 April to 0157 UTC on 1 May.
The radar data were used to study the development and
evolution of supercell thunderstorms.

The emphasis of this study was placed on the Crowell
and Olney tornadic supercells. The two storms developed
from different processes, the Crowell storm through cell
mergers and the Olney storm in a more isolated mode. Both
storms were significant hail producers, and both storms
were cyclic tornado producers.

Outflow boundaries played a major role in the
development and evolution of both storms. This is
especially true in the case of the Olney storm. This
supercell moved along the outflow boundary on which it

developed.
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CHAPTER I

INTRODUCTION

1.1 Present Study

This thesis is an investigation of the synoptic and
mesoscale conditions that led to an outbreak of tornadic
supercells in northern Texas (Figure 1.1) on 30 April 2000.
Archive Level III data from the Frederick, Oklahoma (KFDR),
and Dyess Air Force Base, Texas (KDYS), Doppler radar were
used to determine the strength, structure, and movement of
three supercells over the course of the afternoon of 30
April. Satellite imagery, soundings, and upper air and
surface analyses were also used to show the conditions that
materialized.

This thesis will focus on the synoptic and mesoscale
features that led to thunderstorm initiation, as well as
three specific supercells. The Matador supercell produced
a small tornado 8 miles (13 km) east of Matador (NOAA,
2000). A second supercell developed near Dickens and moved
northeast before merging with the Matador storm near
Paducah. This new supercell evolved into a heavy
precipitation (HP) supercell (Moller and Doswell, 1988) and

produced a tornado south of Crowell. The third supercell
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