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Chapter 4

Linear Spline M od€l

This chapter covers the statistical modeling uséhlis study. Spline linear regression

models was fitted to the data.

4.1 Linear regresson modd

The results in Chapter 3 showed a linear increaseryl for all regions. However, the
temperature data showed that the pattern wasnme#rliover time, exhibiting some up
and down variation. In region 1, Figure 4.1 sholat the temperature trend increased
by 0.26C/decade. However, the time series show that thpeeatures increase in the
first 12 year period, then decrease during thersetd@ year period and finally

increase again in the last 12 year period.
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Figure 4.1 Scatterplot of seasonally adjusted temperatues alftering

for region 1 (20-25 deg N, 85-90 deg E)
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Based on this observation, a simple linear regoessiodel was fit to these

temperature data at three different time periodshasvn in Figure 4.2.
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Figure 4.2 Simple linear curves for each 12 years period

Figure 4.2 shows that the temperatures increas@dliC/decade in the first period.
In the second period the temperatures decreased.B§C/decade. In the last period

the temperatures increased by 6®@8ecade.

4.2 Linear spline model

Since the simple linear regression model clearbnsdd that the temperatures trends
were different for the three different periodspéree linear regression model was fit

to these temperature data.
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Figure 4.3 Linear spline curve for region 1

The spline linear regression model was fit to #rapgeratures in all 25 regions. To see
the monthly temperature trend more clearly, wedikaots for linear splines fitted (3
periods each of the same duration in years) thetfigted line in each region. The

first period is from 1973 to 1984. The second pergofrom 1985 to 1996. The last

period is from 1997 to 2008.
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Figure 4.4 Seasonally adjusted temperature data in SouthAStestfrom 1973 to
2008 with linear splines superimposed

Figure 4.4shows theseasonally adjusted temperature data in each r@gi®auth

East Asia from 1973 to 2008 with linear spline ttesuperimposed. In general, the

temperatures have increased in the past three elebad with notably different trends

for each region. The linear splines fitted in eeadion in South East Asia from 1973

to 2008 without data plotted is shown in Figure 4.5

The range of the average temperature for all regianO.ZiC —27.76c. Apart from

a few regions, the slopes of the spline curvesguré 4.5 increase over time .
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Figure 4.5 Spline curve of the monthly temperature data intB&ast Asia without
data plot from 1973 to 2008.
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Figure 4.6 Map of the study area with spline curves showing
temperature trends over time

Figure 4.6 Shows map of South East Asia with sptin@es in each regions. The
graph shows the trend of temperature per decadbiedliferent variation in each
period and regions. The area lies between 20-2teddgorth reveals that the
temperatures from fitted spline curves increas@efirst 12 years period, then
decrease and increase again after 1996. In thdéast of Thailand (15-2IN, 95-
100°E), the trend shows the temperatures decrease iirsh12 years and increase

after 1984. The temperature trend decrease aff@in1996.



