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1. INTRODUCTION

With the nation-wide deployment of the WSR-
88D Doppler radar, it has become apparent that there
are many regions of the country with persistent,
terrain-modified surface wind flows. The Flagstaff,
Arizona, Doppler radar has been instrumental in
documenting the presence of a persistent convergence
zone located in the lee of the Mogollon Rim. The
Rim is a crescent-shaped feature that arcs from the
north-central part of Arizona southward through the
Flagstaff area, thence eastward to the New Mexico
border where it merges with the White Mountains
(Fig. 1). Leeward of the higher terrain (typically 6500
to 8000 feet) of the Rim isthe Little Colorado River
(LCR) valley (generally 5000-5500 feet). Thisvalley
drains southeast to northwest from the higher
mountain terrain along the Arizona-New Mexico
border to the Colorado River in northern Arizona.

Under weak to moderate strength ambient flow,
the windsin the LCR valley behave much as
described by Whiteman and Doran (1993) in their
study of the relationship between the winds within a
valley and the synoptic scale flows. They note that
“the ambient winds, which are in geostrophic balance
above the valley, will be channeled by the valley side
walls so that, within the valley, the winds will align
with the valley axis. The valley wind direction
depends on the sign and magnitude of the component
of the ambient wind projected along the valley’s
axis.” Further, they indicated that “winds are
predominantly along the valley axis but with sudden
shiftsin direction when geostrophic winds shift
across aline normal to the valley axis.”

The LCR valley often produces southeast surface
drainage winds overnight that persist into the
morning and early afternoon. Days with light to
moderate southwest flow result in a southeast valley
flow superimposed upon the drainage flow. This
combined flow then interacts with the ambient
southwest flow and is associated with the genesis of
the Mogollon Rim Convergence Zone (MRCZ). The
MRCZ typically forms on the east side of the Rim as
the terrain drops into the river valley and the
synoptic-scale southwest winds interact with the
southeast drainage winds of the valley.

Figure 1: Image showing terrain and elevation over
the state of Arizona. The Mogollon Rim and Little
Colorado River Valley are noted.

When the ambient flow becomes westerly or
northwesterly, the flow in the valley will reverse
direction and blow from the northwest, in agreement
with the results of Whiteman and Doran (1993).

Radar, satellite, and surface observations have
shown that this convergence zoneis a preferred region
for the genesis of thunderstorms during the late spring
and summer months. As has been shown with other
terrain-induced convergence zones, thereis often a
zone of enhanced vertical vorticity (Szoke et al 1984,
Brady and Szoke 1989, Szoke and Brady 1989) that is
usually on the order of akilometer or two in
horizontal scale. The MRCZ, then, is similar to other
terrain flows such as the Denver Convergence
Vorticity Zone (DCVZ), which are often associated
with higher frequencies of severe thunderstorms
producing both large hail and non-supercell tornadoes
(Szoke et a 1984, Brady and Szoke 1989, Wakimoto
and Wilson 1989, Wilczak et al. 1992, Roberts and
Wilson 1995, Lee and Wilhelmson 1997).






