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The project will focus primarily on upper ocean processes and their impacts on air-sea 
interaction. The primary goal of this study is to understand the role of upper ocean processes 
over the Maritime Continent (MC) in diurnal to intraseasonal atmosphere-ocean-land interaction 
and the simulation and prediction of the tropical intra-seasonal variability including the MJO. 
Specific objectives are to determine the large-scale impact of the diurnal air-sea-land interaction 
on the simulation and prediction skill of the MJO propagation across the MC and to examine the 
impact of oceanic processes on diurnal and intraseasonal rainfall evolution and propagation over 
the Indonesian seas.  
 
A series of model simulations will be first conducted using global coupled models to identify the 
impact of diurnal variation on MJO propagation through the MC. To assess the relative impact of 
the diurnal cycle over the land and the ocean on the regional intraseasonal rainfall and the MJO 
simulations, predictability experiments will be carried out by selectively switching off the 
diurnal variations in land surface temperature and SST only in the MC domain. Model skills of 
prediction in each simulation will be examined to isolate the impact of diurnal variability on the 
prediction skill. The results will be compared with high-resolution regional coupled model 
simulations. 

 
The regional coupled model will downscale the global coupled model simulations in a multi-
nesting tropical channel configuration, with enhanced resolution in the MC domain up to an 
explicit convection scale. To examine the effect of upper ocean processes on air-sea interaction 
and the MJO, we will conduct a series of sensitivity experiments. From the experiments with 
two-way interaction between the nested MC domain with explicit convection and the parent 
tropical channel domain at a coarser resolution, we will assess the upscaling impact of the MC 
regional processes on the MJO. The combined global and regional coupled model simulations 
will identify “hot spots” within the MC with the strongest air-sea-land coupling, where the MJO 
simulation and forecast skill are most sensitive to.  
 




