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This study investigates the interaction of the Madden Julian Oscillation (MJO) with local scale
forcings in regulating precipitation and its diurnal variation over coastal areas in Northeast (NE)
Australia. Radar results show that the variation of rainfall with MJO phases exhibits both large-
scale and local-scale influences. During the enhanced convection phases of the MJO, widespread
increased rainfall signals are generated by large-scale forcings associated with the MJO convection,
but the environmental factors controlling the type and amount of precipitation during each phase
is different. By contrast, the locally enhanced rainfall probability during suppressed convection
phases of the MJO possibly results from mesoscale convective systems such as sea breezes and
the interaction of easterly trade-winds and topography. The amplitude of the rainfall diurnal cycle
in suppressed convection phases is generally larger than in enhanced convection phases of the
MJO. However, the impact of the MJO on diurnal rainfall characteristics (e.g., diurnal timing and
amplitude) varies from phase to phase suggesting that each MJO phase needs to be considered
separately. Simulations from the UK Met-Office Unified Model with grid-spacing of 2.2 km have
been used to understand the processes driving this observed interaction of large-scale and
mesoscale variability. The simulations show that coastal rainfall during suppressed convection
phases of the MJO is sensitive to the trade-wind inversion height as well as moisture distribution.
The findings are important for assessing numerical model skills at small scales and highlight the
importance of process-based understanding at these scales.
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