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1. INTRODUCTION

Previous observational studies have shown that marked
differences exist in the embryo composition of hailstones
collected at the ground between hailstorms of the High
Plains of Colorado and Lower Plains of Oklahoma. Knight
(1981) found a strong relationship between the temperature
at cloud base and the collected hail embryo type at the
surface. The colder (warmer) cloud bases of the High Plains
(Oklahoma) were associated with more hail reaching ground
with graupel (frozen drop) embryos. Although Knight
postulated why, our study attempts to provide insights to this
behavior using a three-dimensional non-hydrostatic cloud
model with sophisticated two-moment microphysics.

I1. MODEL SETUP

A 10-class two-moment microphysics scheme was used
(an early version of the Straka and Gilmore 2008 scheme)
that includes two distinct classes of the most common
embryo types (frozen drops & graupel) as well as hail. A
flow chart of the process rates is included herein (Fig. Al).
Frozen drops or graupel become hail for sufficiently large
riming of cloud water (following formulas in Straka and
Mansell 2005, in bulk form) or when the mass-weighted
density of ice riming one of the three rain categories exceeds
a threshold density (following Ferrier et al. 1994).

The NCOMMAS model domain was initialized and run
with soundings that were taken in close proximity to
hailstorms from the High Plains & Oklahoma (see, e.g.,
Fig. 1). The very low p-values strongly suggest differences
in mean sounding values between regions for all but the
convective inhibition (CIN; Table 1). The simple thermal
bubble method was used for triggering the storm in each
case.
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