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Column-integrated moisture budget, NRMSE
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Composite longitude-height cross section, NRMSE
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Abstract

This study investigates the simulation results of three Madden-Julian Oscillation (MJO) events
during the Dynamics of the Madden-Julian Oscillation (DYNAMO) field campaign in 2011, using the
Central Weather Bureau (CWB) global forecast system (GFS) with different cumulus
parameterizations. In order to estimate the simulated water vaper, precipitation and convective
structure in the Tiedtke and modified new Tiedtke scheme, we have performed moisture budget
analysis. We also followed the methodology developed in Adames (2017) to examine the relationship
between the simulated water vaper and the Tropical Rainfall Measuring Mission (TRMM) satellite
precipitation data. For the simulations, both the Tiedtke and modified new Tiedtke schemes show that
after the MJO convection is triggered, the updrafts by deep convection are too strong and decrease
rapidly after the convective systems produce precipitation, thus the simulated MJO systems cannot
propagate across the Maritime Continent. In addition, both cumulus schemes predict the convection
too strong with narrow updraft width, and the simulated MJO systems do not organize very well. The
simulated convection is generated more randomly, compared to the observations. Nevertheless, the
modified new Tiedtke scheme can reasonably capture the space- and time-averages of simulated water
vapor field over the tropical warm-pool region and reduce the overprediction bias of rainfall in the

original Tiedtke scheme.

Keywords: Madden-Julian Oscillation (MJO), Tiedtke convective parameterization, moisture budget.
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