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ABSTRACT
In this thesis, various graphical and statistical methods were used to analyze patterns
of climatic variation in Southeast Asia and Australia. The thesis is based on two
studies carried out for different issues, temperature change in Southeast Asia and solar

radiation absorption in Australia.

The first study investigated the patterns in temperatures of a large specific region of
Southeast Asia from 1909-2008. Temperature data was obtained from the Climate
Research Unit (CRU) of the United Kingdom. The average monthly seasonally-
adjusted surface temperatures in Southeast Asia were analysed. The data were fitted
with a second order autoregressive process to reduce auto-correlations at lags 1 and 2
months. Factor analysis was then used to account for spatial correlation. First, the
period from 1973-2008 was investigated which is comprised of 40 regions of 10° by
10° grid-boxes in latitudes 25°S to 25°N and longitudes 75°E to 160°E. Factor
analysis can classify grid-boxes to six contiguous layer regions. Second, the regions
were extended beyond the original study area to form larger regions for all directions.
The area in the west and south correlated with the original area, therefore exploration
extended from latitudes 35°S to 25°N and longitudes 65°E to 160°E. This area
comprises 54 grid-boxes. Using the same methods, factor analysis divided the spatial
correlation of the filtered temperatures into six geographic regions. A Multivariate

linear regression model was then fitted to data within each region, giving the
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covariance matrix estimated slopes. Temperatures were found to have increased in all
regions, with the increases ranging from 0.091 to 0.240°C per decade. Finally, the
period of study was extended to 100 years, and separated into three overlapping 36
year periods (1909-1944, 1941-1976, 1973-2008). In each period, the data were
analysed in the same steps as in the first study using autoregressive process, factor
analysis and multivariate analysis. The results showed that the mean temperatures
increased in the western Pacific Ocean in 1909-1944, 1941-1976 and 1973-2008.
They were 0.115, 0.120, and 0.187°C per decade respectively. In the period 1973-
2008, mean temperatures were highly increased in all regions of Southeast Asia and

Northern Australia, ranging from 0.082-0.222°C per decade.

The second study analyzed the daily percentage of solar radiation absorption by
clouds and other components (Rc) in the atmosphere by using solar radiation data
from 144 stations under the bureau of meteorology in Australia, between 1990 and
2012. For each station, five-days of Rc were fitted by linear model. To assess
independence assumption in the errors from the fitted model, Rc was transformed and
auto-correlations were removed. Factor analysis was then applied in order to classify
spatial correlations into seven geographical groups, specifically: Central North,
Central East, North East, South East, Central, Central West and North West. Seven
patterns of cloud cover were classified into three types. The South East region has the
highest cloud cover percentage being above 30%. Central East, North East and
Central West have medium percentage of about 25%. Central, Central North and
North West have the lowest percentage of less than 20%. In each year, the percentage
of cloud cover in the South East region is higher than all other groups during the

March to December period.
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