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In the last few years, a variable-resolution global GCM has been

developed at CSIRO, providing an alternative approach for high resolution

dynamical downscaling from the usual one-way nested procedure. The model

is formulated on the conformal-cubic grid, which has a number of

advantages compared to conventional latitude-longitude grids. The model

is known as the Conformal-Cubic Atmospheric Model (C-CAM). The talk will

commence with a brief description of the main features of the C-CAM

model. 

A number of long simulations have been performed over Australia and Asia

at 60 km resolution, and a smaller number at 14 km resolution. Two

different methods have been employed for dynamical downscaling, both of

which avoid the boundary problems often experienced by limited-area

models. For the first method, C-CAM requires only far-field forcing from

GCM winds. A motivation for this method is to avoid inconsistencies

should the forcing model and driven model possess different cold or moist

biases; this method also requires relatively small nesting data sets. The

second method uses weak nudging of most variables over the whole domain

and is especially suitable for modelling small regions of high

resolution, such as island states. The second method has similarities to

the spectral nudging method used by some limited-area regional climate

modellers, and produces a similar sequence of synoptic patterns for the

host and downscaled models.

The remainder of the talk will provide examples from the following C-CAM

simulations:

a) Climate change simulations for 1960-2100 with 60 km resolution over

Australia, using SSTs and far-field forcing from the CSIRO Mk3 GCM for

the A2 greenhouse gas scenario.

b) 40-year simulations over Australia, downscaled from NCEP reanalyses

using both types of downscaling technique.

c) A climate simulation over Tasmania at 14 km resolution.

d) Simulations over Asia at 80 km, 60 km and 14 km resolution.

e) A shorter simulation having 8 km resolution over Fiji.

