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ABSTRACT

Since 1970 the Institute of Atmospheric Sciences at the South Dakota
School of Mines and Technology has operated an armored T-28 aircraft for the
purpose of obtaining in situ observations of mature convective storm phe-
nomena.  The focus of its work has shifted over the years as interest wanes in
older research topics and shifts to newer topics.

Initially, most projects employing the T-28 were focused on the formation
and growth of hail in thunderstorms.  There was hope that with sufficient un-
derstanding of this process, beneficial intervention could be made in the hail
formation process that would result in less hail damage and more total precip-
itation on the ground.  Despite progress towards this goal, it became apparent
by the mid-1970s that the problems were far more complicated than initially
supposed.  As is characteristic of similar situations in many branches of science,
when the prospect of quick advances disappeared, interest began to wane in
this research endeavor.

Starting in the 1980s, the dominant themes in the atmospheric sciences
have become understanding the component processes resulting in long-term
changes in weather patterns and climate, and improved measurements and
prediction of precipitation at all time scales from hours to seasons.  Interest in
verifying laboratory studies of microphysical charge separation processes with
in situ observations in natural clouds also continued.  Participation by the ar-
mored T-28 in several recent field projects has contributed new insight in both
general areas.

Participation in convective storms projects in Illinois, North Dakota, Okla-
homa, Florida, Colorado, and Texas in the late 1980s and 1990s has resulted in
unique observations of the evolution of precipitation and electrification in
thunderstorms.  Among other insights, these observations are consistent with
an electrification process in thunderstorms that is not strongly modulated by
external factors, such as variations in ionospheric potential due to solar activi-
ty.  Hypotheses that invoke thunderstorm response to such ionospheric varia-
tions to explain long-term drought cycles are thus not supported by the ob-
servations.

Another insight has been a clearer depiction of the variation of cloud and
precipitation processes with changes in cloud base temperature.  Warmer
clouds tend to be composed of larger droplets which might, in favorable cir-
cumstances, be more readily artificially-treated to enhance precipitation than
colder clouds composed of smaller droplets.  Warmer clouds composed of larg-
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er droplets in general will be less reflective than colder ones, at least until ice
develops in the upper portions, and probably even after ice develops.  Final-
ly, warmer clouds are also more efficient precipitators in most situations.  Thus,
several cloud properties are sensitive to temperature shifts related to global
change processes.  Observations obtained with the T-28 have contributed to
the exploration of these issues.

In many of its recent projects, the T-28 has been used to provide in situ
observations of precipitation characteristics that are used to verify new tech-
niques for classifying hydrometeors and retrieving more accurate precipitation
estimates with advanced meteorological radars.  These new techniques will be
used to improve estimates, and short-range forecasts, of precipitation amounts.
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