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A series of numerical model simulations of a cut-off low over southeast-
ern Australia on 1 to 2 September 1997 is described. The aim was to
determine the model configuration and variables that are vital to achiev-
ing a skillful forecast of the intensity of the cut-off low and of its associ-
ated precipitation. The first step was a control run which used only the
archived real-time initial and boundary conditions. The control predic-
tions of sea-level pressure (SLP) and precipitation amounts and distribu-
tion were evaluated by both subjective and objective measures of skill.
The predictions were rated as good to very good, but it was also noted
that the forecast central pressure of the cut-off low was too weak, the
position of the low was located too far to the west, and that the precipita-
tion totals were generally under-predicted.

Sensitivity experiments were then carried out to examine the role of the
model configuration and a range of meteorological variables in determin-
ing the skill of the numerical simulation. The impact on the control fore-
cast of: horizontal and vertical model resolution; the topography; the sea-
surface temperature (SST); the upper-level jet; the surface fluxes of
momentum and heat, and the use of an improved, explicit cloud micro-
physics scheme, were assessed. The simulations of the locations and inten-
sities of both the SLP and the precipitation fields of the cut-off low pres-
sure system were found to be sensitive, in varying degrees, to almost all the
sensitivity variables. The most important factors were found to be the hor-
izontal resolution, the SST patterns, the strength of the upper-level jet, the
surface momentum fluxes, and whether an explicit or a parametrised
moist convection scheme was used. Clearly, careful attention must be
given to representing variables that are found to contribute significantly to
the skill of forecasts, as adequately as possible in numerical models.

Recent studies have been carried out by the authors on
the cut-off low pressure systems that form over and
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move across southern Australia (Qi et al. 1999; Qi et
al. 2000). These so-called southern Australian cut-off
lows are synoptic-scale low pressure systems which
have closed circulations at the surface and at 500 hPa,
and which usually have developed from a deep trough
in the westerlies. They often are accompanied by a
Southern Ocean cold front. This definition of the




































