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ABSTRACT

The study of low frequency oscillations not only attempts to improve the forecast of long- term weather
patterns and short-term climate change but also provides a better theoretical understanding when using
numerical weather prediction guides. In general, the analysis of intra-seasonal oscillation (ISO) is based on
OLR data and the magnitude of such data is strongly correlated with cloud structures in the atmosphere.
Therefore, we can’t ignore the detailed structure of clouds' vertical and horizontal distributions to gain a
better representation of ISO. Currently, many models used by the atmospheric general circulation model
(GCM) do not simulate the mean structure of the Asian summer monsoon with sufficient accuracy and
especially ISO and could be due to accurately simulate cloud formations and the radiating properties of
clouds. Analysis of the ERBE, ISCCP D1 and D2 data sets have revealed a strong correlation between high
cloud amount, the OLR, precipitation and dense areas of convection in the Bay of Bengal, South China Sea
and Western North Pacific during the Asian summer monsoon season. Using the 20-80 day filter method we
can also find OLR and high cloud amount have similar phase structure and suggests that if we want to have

a better simulation of ISO then the evolution of high clouds and cloud density are vital to improve the GCM.

In controlled experiment using the NTU-GCM, we can simulate the temporal and spatial patterns of

OLR, high cloud amount, precipitation and ISO with reasonable accuracy. Based upon an other three
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carefully experiments using different settings of cloud amounts, we obtained the following results:

0

2

€)

4

&)

(6)

Each experiment displays the same spatial patterns of wind field and precipitation when averaged over

the whole summer and compared to observed climate averages.

In the control run, the value of OLR in areas exhibiting deep convection can be lower than 210 W/m?.
The other three experiments the OLR display a much larger variance than in the control run with values

exceeding 280 W/m?,

The total variance of OLR in the simulated control run is in good agreement with recorded observations.

The other three experiments differ greatly from control experiment, not only in magnitude but also in

spatial distribution.

Using the 20-80 day variance analysis for the four experiments, we can obtain the same results found in

our third conclusion (3).

In the fixed cloud amount experiment, where the cloud amount is determined by the observed monthly

mean data, the simulated OLR distribution is different from the other experiments.

In the no middle cloud experiment, the simulated result is very similar to the control run. As might be
imagined, its OLR value is much higher than the control run and its OLR va}riance is greatly reduced
and demonstrates the importance of middle cloud effects upon the magnitude of OLR in a deep

convection system.

Clearly, the role of clouds played in the evolution of the East Asian summer monsoon season need more

detailed study, in particular in the aspects of heating/cooling attributed to clouds. This study represents a

starting point in the research of the radiating effects of clouds on an existing climate system.

Key words : East Asian Summer Monsoon, Cloud/radiation effect, Low frequency Oscillation,

GCM, OLR.




