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ABSTRACT

Knowledge of severe local storms has been increasing rapidly in recent years as a result of both observational
studies and numerical modeling experiments. This paper reviews that knowledge as it relates to development
of new applications for forecasting of severe local storms. Many of these new applications are based on physical
understanding of processes taking place on the storm scale and thus allow forecasters to become less dependent
on empirical relationships. Refinements in pattern recognition and severe weather climatology continue to be
of value to the operational severe local storms forecasters, however.

Current methodology for forecasting severe local storms at the National Severe Storms Forecast Center is
described. Operational uses of new forecast applications, new “real-time” data sources (such as wind profilers
and Doppler radars), and improved numerical model products are discussed.

1. Intreduction

Convective storms produce a wide variety of weather

phenomena that might be considered “severe” (a haz-
ard to life and property). For purposes of this discus-
sion, however, only those convectively induced phe-
nomena forecast by the Severe Local Storms Unit
(SELS) of the National Severe Storms Forecast Center
(NSSFC) will be considered. These are:

(a) tornadoes
(b) damaging winds, or gusts > 26 m s™! (50 kt)
(c) hail diameter > 1.9 cm (3/3 inch)

Doswell et al. (1993) have described present-day
forecasting of tornadoes as consisting of two parts: an-
ticipation of tornadic potential in the storm environ-
ment, and recogrnition of tornadic storms once they de-
velop. This two-part forecasting/observation process
also applies to damaging winds and hail. This paper
considers only the first part of this forecasting process,
focusing on the relationship between the severe local
storm and its environment. Since the primary forecast
product of SELS is the severe weather watch (see Ostby
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1993 for a complete description of SELS forecast prod-
ucts), that is the primary topic within this paper. Other
SELS forecast products will be mentioned as well,
however.

The forecasting process utilized by SELS involves
parameter evaluation, pattern recognition, and clima-
tology (see section 3a in Doswell et al. 1993). The pa-
rameter evaluation and, to a lesser extent, pattern rec-
ognition components of severe weather forecasting
continue to change as more is learned about storm-
scale processes and interactions between the storm-scale
and the larger-scale environment. Also, climatological
knowledge concerning severe local storms is likely to
become more refined as specific studies are conducted
to develop regional severe weather (e.g., Hirt 1985;
Anthony 1988) and parameter-specific (e.g., Lanicci
and Warner 1991) climatologies.

To evaluate parameters and detect patterns, both
synoptic-scale and mesoscale analysis are essential tools
for severe local storms forecasters. The reader is referred
to Doswell (1982) for a discussion of those basic anal-
ysis techniques utilized in SELS. Since the early 1980s,
additional techniques have been developed to take ad-
vantage of new, advanced technology and an enhanced
understanding of storm processes and their interaction
with the environment. These recent techniques and
some traditional techniques presented by Doswell will
be considered in the following sections.

While climatological knowledge of severe local storm
events is useful in the overall evaluation of the severe
weather threat, the atmosphere on any given day may
not conform to the statistical norm. Severe events can






