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Introduction

Several synoptic and mesoscale factors combined to generate a strong convective outbreak over western Nevada on August 4th, 2003.
The thunderstorms produced severe wind gusts, heavy rain and small hail. Interstate 80 was closed due a mud slide along the
Washoe-Storey county line in Nevada. The KRGX radar indicated a tornado approximately 17 miles west of Pyramid Lake, but due to
the remote location no conformation was obtained. This paper will examine the synoptic and mesoscale patterns that produced this
significant event by western Nevada standards.

Synoptic and Mesoscale Overview

An upper level low and associated jet streak (Figure 1) were off the California coast at 12Z August 4th, 2003. The low reached the
coast while a jet streak moved into the central Sierra Nevada mountains that afternoon (Eigure 2). The upper low combined with the
diffluent left exit region of the jet to produce deep layer shear and large scale ascent above a moist unstable environment at the time of
peak afternoon heating. The 12Z KREV sounding (Figure 3) showed this deep layer shear with the veering wind profile below 500 mb
and a 0-3km storm relative helicity value of 172 m2/s2.

The 12Z KREV sounding on the 4th (Figure 3) also indicated an unstable environment was in place over western Nevada with an
unusually high CAPE value of 1479 J/kg and a lifted index of -4.1. Sufficient moisture was in place with a PW value of 0.78 inches and
high surface dew points in the low to mid 50s (Figure 4). The high surface dew points were a result of several days of subtropical
moisture advection on the west side of an upper level anticyclone over Arizona and New Mexico. Figure 4 shows the LAPS mean sea
level pressure analysis and surface observations from 16Z. The analysis indicates a thermal trough over the Sierra Nevada, which will
shift east and serve as the surface focusing mechanism for convective initiation.

This environment was capable of producing isolated supercells with a threat of large hail and damaging winds. The wind and hail threat
was echoed by SPC, which placed western Nevada under a slight risk of severe thunderstorms and issued two mesoscale discussions
to highlight the event. Heavy rain was also a big concern due to the high surface dew points and precipitable water values with the
approaching upper low. A small threat of tornadoes also existed due to the combination of moderate storm relative helicity and strong
buoyancy from the 12Z sounding.

Event Discussion

By 21Z, strong surface heating shifted the position of the thermal trough (Figure 5) to the east, from Bishop, CA (KBIH) northward to
Lovelock, NV (KLOL). This also shifted the winds over the Sierra Nevada around Lake Tahoe from southeast to the west and
southwest. Gusty south winds at KBIH and Tonopah, NV (KTPH) were providing additional inflow to western Nevada. The resulting
area of surface convergence initiated convection to the east of Lake Tahoe over Douglas and Lyon counties (Figure 6). These storms
intensified rapidly between 227 and 23Z as the large scale ascent associated with the upper low moved over western Nevada. One cell
just east of Reno (KRNO, Figure 7) evolved into a supercell and split over Storey County (Figures 8 and 9). As this cell crossed
Interstate 80, heavy rainfall produced a mud and rock slide that closed the highway. The left mover passed over the Palomino Valley
and continued to produce heavy rain and wind gusts between 50 and 60 mph. Figure 9 also shows another strong cell developing to
the south of Virginia City which followed the path of the supercell. Heavy rain and small hail was reported from Virginia City to the
Palomino Valley, with as much as one inch of rain in fifteen minutes.

A thunderstorm developed on the northwest side of Pyramid Lake and produced outflow just after 00Z August 5th. The outflow
interacted with the westerly winds off the Sierra Nevada, resulting in a surface boundary 20 miles west of Pyramid Lake (Figure 10, 0.5
velocity, and Figure 11, 0.5 reflectivity). At 01Z August 5th, a thunderstorm developed south of this boundary and tracked northward.
This thunderstorm interacted with the surface boundary and produced a very strong rotational signature at 0123Z (Figure 12). The
surface boundary likely enhanced the low level shear and was the last piece of the puzzle for tornadic development. Unfortunately due
to the remote location, no verification was obtained to prove that a tornado was produced from this rotational signature.
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