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Abstract

This paper investigates the impact of the Madden-Julian Oscillation (MJO) on the
diurnal cycle of rainfall over the western Maritime Continent (MC) during the boreal
winter. For this purpose, combined empirical orthogonal functions (EOFs) analysis is
applied to the tropical rainfall measuring mission (TRMM) high quality (HQ) rain rate
and the NCEP reanalysis 2 data for the period 1998-2015; and also applied to
multiple-scale global model, Super-Parameterized Community Atmosphere Model
(SPCAM), for 20 years simulation. It is demonstrated that the daily mean rain rate over
the domain tends to increase when convectively active phase of MJO approaches the
Maritime Continent. The changes in the rain rate due to MJO differ over the ocean and
the land. During mature stage, terrestrial rain rates show medium values while oceanic
rain rates record maximum values. During the decaying stage, the daily mean
precipitation weakens significantly over the land but only weakly over ocean. Analyses
suggest that the anomalous lower level winds accompanied by MJO over the Maritime
Continent. Westerlies anomalous by MJO convection in the mature stage increase wind
speed mainly over the ocean. As a result, heat flux release from the ocean to the
atmosphere is enhanced by the increased surface wind resulting in instability. This may
contribute to heavy rainfall over the ocean during the mature stage. On the other hand,
moisture flux convergence (MFC) over the islands, which play important roles in
inducing rainfall, tend to be strong before the mature stage of MJO. Strong MFC arising
from MJO before the mature stage tend to increasing moist convergence over islands.

This strong MFC by MJO gives rise to increased rain rates over the land regions.

Key word: Super-Parameterized Community Atmosphere Model~Maritime Continent -

Madden-Julian Oscillation ~ diurnal cycle of rainfall ~ multiple-scale interaction
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frk TR 025 R B 6 " oRF > AT R Y BB F ForE g TR
(high quality » HQ)"# -k #icdg » &t m ehF & 5 7 fofitst ot > 3 TRMM " -k
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