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ABSTRACT

When a shortwave trough moves eastward over the Rocky Mountains and into the central United States, the follow-
ing important features may form: a drytrough (i.e., a lee trough that also has the characteristics of a dryline), an arctic
front, a low-level jet, and two synoptic-scale rainbands (called the cold front aloft rainband and the pre-drytrough
rainband) that can produce heavy precipitation and severe weather well ahead of the drytrough. These features are in-
corporated into a new conceptual model for cyclones in the central United States. Use of this model can aid the inter-
pretation of observational data and numerical model output, and it may also help to improve short-range forecasting in

the central United States.

1.Introductory remarks

Despite the fact that the Norwegian Cyclone Model
was based on maritime cyclones making landfall in
northwestern Europe (Bjerknes and Solberg 1922), it
has been applied essentially unchanged to cyclones in
the central United States for 70 years (Friedman 1989;
Mass 1991). This is not without some justification,
since one of the main features of the Norwegian model
are fronts demarcating airmasses, which are also a
characteristic of cyclones in the central United States.
However, in view of the unique geography of the cen-
tral United States, it would not be surprising if cy-
clones in this region displayed structural differences
from those in Europe.

In this paper we present a new conceptual model
for the structure and evolution of cyclones in the cen-
tral United States.' This mode! is based on a series of

' A video that depicts this new conceptual model is available from
the author.
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studies by Locatelli et al. (1989, 1995), Martin et al.
(1990, 1995), Hobbs et al. (1990), and Wang et al.
(1995), as well as on regular observations of cyclones
in the central United States. It is important to note that
we are not proposing that all cyclones that form in the
lee of the Rocky Mountains are described by our
model. However, many cyclones that form in the win-
ter, spring, and even into early summer, in the lee of
the Rockies, and move eastward into the central
United States, appear to be described better by the
conceptual model presented here than by the Norwe-
gian model.

Our conceptual model highlights a number of im-
portant nonclassic features associated with cyclones
in the central United States, some of which have been
known for many years. These include lee troughs
(Carlson 1961; Steenburgh and Mass 1994), drylines
(Fujita 1958; McGuire 1960; Schaefer 1974, 1986),
low-level jets (Bonner 1968; Djuric and Damiani
1980; Djuric and Ladwig 1983), arctic fronts (Wexler
1936; Showalter 1939; Wang et al. 1995), elevated
mixed layers (Carlson et al. 1983; Benjamin and
Carlson 1986), and cold fronts aloft (Holtzman 1936;
Lichtblau 1936; Lloyd 1942; Omoto 1965; Hobbs
et al. 1990). In our conceptual model, these features
are viewed as interdependent phenomena, produced
by synoptic-scale waves moving eastward over the
Rocky Mountains and interacting with warm, moist
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