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ABSTRACT

Results from a high-resolution numerical simulation of the 24 May 2002 dryline convective initiation (CI)
case are presented. The simulation uses a 400 km � 700 km domain with a 1-km horizontal resolution grid
nested inside a 3-km domain and starts from an assimilated initial condition at 1800 UTC. Routine as well
as special upper-air and surface observations collected during the International H2O Project (IHOP_2002)
are assimilated into the initial condition. The initiation of convective storms at around 2015 UTC along a
section of the dryline south of the Texas panhandle is correctly predicted, as is the noninitiation of con-
vection at a cold-front–dryline intersection (triple point) located farther north. The timing and location of
predicted CI are accurate to within 20 min and 25 km, respectively. The general evolution of the predicted
convective line up to 6 h of model time also verifies well.

Mesoscale convergence associated with the confluent flow around the dryline is shown to produce an
upward moisture bulge, while surface heating and boundary layer mixing are responsible for the general
deepening of the boundary layer. These processes produce favorable conditions for convection but the
actual triggering of deep moist convection at specific locations along the dryline depends on localized
forcing. Interaction of the primary dryline convergence boundary with horizontal convective rolls on its west
side provides such localized forcing, while convective eddies on the immediate east side are suppressed by
a downward mesoscale dryline circulation. A companion paper analyzes in detail the exact processes of
convective initiation along this dryline.

1. Introduction

The dryline, defined as the narrow zone of strong
horizontal moisture gradient at and near the surface, is
frequently observed in the western Great Plains of the
United States. In this region, the line is usually a bound-
ary between warm, moist air from the Gulf of Mexico
and hot, dry continental air from the semiarid south-
western states or the Mexican plateau. The dryline is
often the focus of convection initiation (CI). Rhea
(1966) found that convection developed within 200 n mi
of the dryline 70% of the time. Surface wind conver-
gence commonly associated with drylines is believed to

be an important reason for frequent CI along the line.
Another reason is that the dryline represents the west-
most boundary of the moist air from the Gulf, and it is
where conditions first become favorable for upper-level
disturbances propagating out of the Rockies to trigger
convection. In spite of a number of existing studies
(e.g., Bluestein and Parker 1993; Ziegler and Hane
1993; Ziegler et al. 1995; Shaw et al. 1997; Atkins et al.
1998; Ziegler and Rasmussen 1998; Hane et al. 2002;
Peckham et al. 2004), the exact processes by which con-
vection is initiated are still not well understood (Hane
et al. 1993). The exact timing and location that convec-
tion is initiated along drylines are even harder to pre-
dict.

During the 2002 International H2O Project
(IHOP_2002; Weckwerth et al. 2004), a dryline formed
on 24 May and intense convection was initiated along
the line in the afternoon. The event was intensively
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