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ABSTRACT

A satellite classification and climatology of propagating mesoscale cloud lines in northern Australia is presented.
These cloud lines range from long, narrow lines of shallow convection to extensive deep convective squall lines
with mesoscale stratiform rain areas. These lines are the predominant weather feature during periods of easterly

flow over the Australian tropics.

1. Introduction

The existence over the Gulf of Carpentaria (see Fig.
1 for locations mentioned in the text) of a regularly
occurring shallow cloud line was first documented by
Neal and Butterworth (1973). In a study based largely
on polar orbiting satellite data, they found that this
cloud line was evident throughout the year with a max-
imum frequency in spring (September-October) and
winter (June-July). These mesoscale cloud lines are
recognized by local forecasters as the major source of
dry-season precipitation over the Top End. During the
transition and monsoon break phases, deep convective
squall-line systems are the most significant weather
phenomena in the region. A severe squall-line system
which passed over the radar station at Darwin was
shown by Drosdowsky (1984) to have a structure sim-
ilar to that of the systems of Houze (1977) and Zipser
(1977). However, the sparse observing network over
northern Australia has precluded a comprehensive
documentation of these systems.

The general term North Australian Cloud Line
(NACL) is used to describe this family of mesoscale
cloud lines. Included in this family is the low-level roll
cloud known as the morning glory, a spectacular cloud
line that has long been recognized by local observers
around the southern coasts of the Gulf. Neal et al.
(1977a,b) used data from a network of autographic in-
struments to detail its climatology. They found that
occurrence of the morning glory was restricted to the
south and southeast coast of the Gulf of Carpentaria
during the premonsoon transition period from Sep-
tember to November. The relationship between the
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morning glory and the recurring cloud line was ex-
amined by Neal et al. (1977c). They concluded that
the data available at that time was insufficient to es-
tablish a definite relationship. Since then the morning
glory has been the subject of a number of field inves-
tigations and related theoretical studies (e.g., Clark et
al., 1981; Smith et al., 1982; Clarke, 1983; Smith and
Page, 1985; Noonan and Smith, 1986).

This paper presents the results of the first of a three-
phase study aimed at utilizing the enhanced data cov-
erage during the Australian Monsoon Experiment
(AMEX), described by Holland et al. (1986) to docu-
ment the climatology, detailed structure and propa-
gation mechanisms of these NACLs. High resolution,
three-hourly Geostationary Meteorological Satellite
(GMS) pictures are used to classify the cloud lines into
three major types. This classification, based on the
width of the cloud line and the depth and coverage of
convection within the line is outlined in section 2. Some
climatological aspects of the lines, including their pre-
ferred genesis locations and times, and movement are
then described in section 3. Case studies of the evo-
lution of typical examples are presented in section 4,
and in the final section we discuss some proposed
models of the structure and movement mechanisms of
the lines.

2. Definitions

The cloud lines examined in this study display a
movement of the order of 400 km per day and are not
associated with major synoptic weather systems. Thus
we exclude quasi-stationary cloud lines associated with
confluence zones in the low-level wind field and spiral
bands associated with tropical cyclones or active mon-
soonal depressions. These moving cloud lines are clas-






