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Abstract

The western equatorial Pacific Ocean, where sea surface temperature is the warmest on the
globe, is characterized by numerous convective systems and large annual precipitation. In this
region, the cloudiness data with tops higher than 8 km level obtained from the GMS-IR data are
used to investigate the diurnal variation of cloudiness. The amplitude and phase of diurnal and
semi-diurnal cycles are mainly investigated to examine details on the temporal and spatial
structure of clouds.

Cloudiness variation has typical cycles and each cycle is associated with the air-sea interactive
phenomena. Spectral analysis on the cloudiness time series data indicates that 30-60 day, 17-20
day, 7-8 day, diurnal and semi diurnal cycle are peaked. During Northern Winter and Southern
Summer, the large cloudiness exsists over New Guinea, the adjacent seas of North Australia, and
the open oceanic regions east of 160°E. Cloudiness diurnal variability over the'lands and their
adjacent seas is about 2.0 times larger than that over the open sea regions. That may be due to the
difference of specific heat between the land and sea. The maximum and minimum cloudiness
appeared at 18:00 and 09:00 hours over the Jand, and at noon and 21:00 hours over the sea,
respectively. The amplitude of diurnal component over the land is 4.7 times larger than that of
semi-diurnal component, and 1.5 times over the sea.
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Fig. 1. Mean distribution of cloudiness.
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Fig. 2. Power spectra of time series data of cloudiness spatially
averaged during 4-months.
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Fig. 3. Principal components of the five physical modes of (a)0-60day,
(b)17-20day, (¢)7-8day, (d)diurnal, and (e)semi-diurnal.
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and diurnal variability(bottom) of cloudiness over the land.
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Table 1. Amplitude and phase of cloudiness over the land and the sea, for diurnal cycle
- and semi diurnal cycle.

; ; Diurnal Cycle Semi-Diurnal Cycle
Region * Month - Amplitude Phase(LT) Amplitude Phase(LT)
Land 92/11~93/02 1.23 22:41 0.21 07:10/19:10
Sea 92/11~93/02 0.12 13:28 0.08 03:50/15:50
J™M & 5 e A2, §4 490M hdF7] Aol Fsit} sltjets o)zlo] UM
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