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ABSTRACT 
 

The objectives of this study were (i) to analyze the seasonal pattern and trend of land surface temperature 

(LST) change in the three southernmost provinces of Thailand (ii) to investigate the suitable models for 

predicting an average temperature in the three southernmost provinces of Thailand, and (iii) to evaluate 

the predicting performance of constructed models by using root mean square error (RMSE). The 

observation data used in this study were obtained from MODIS LST Data in NASA website which were 

collected every 8 days during January 1, 2001 to December 31, 2020 .Time lags of Land Surface 

Temperature has been used for being predicting variable and Land Surface Temperature as an outcome 

of the proposed model.The accuracy of proposed model has been evaluated by using Root Mean Square 

Error (RMSE). All finding results detail will be described later in the extended abstract. However, it 

cannot be guaranteed that the same performance for each model will be the same for other study areas. 
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INTRODUCTION 
 

Land surface temperature change is one of the greatest concerns among human race. 

It has been reported in various research that temperature change could have significant 

impact on both crop yields and animal production.While a short term forecast could 

provide us a quick response to the change.In this project, LST temperature change of 

the three southernmost provinces of Thailand was investigated. Firstly, its trend was 

analyzed by fitting simple linear regression to the seasonally adjusted LST. Then by 

applying the cubic spline method, a shorter tendency of LST change was produced. 

After that, ARIMA model was used to fitting and obtaining an equation model for 

forecasting. 
 

MATERIALS AND METHODS 
 

Firstly, the trend of LST was analyzed by Simple linear regression (SLR) which is of 

the form 

 
where 𝑦̂  is the predicted LST,  𝑡 is time, 𝑎 is the intercept, and 𝑏 is the regression 

coefficient of time. A straight line given by SLR provides the tendency of LST change 

in the future.The cubic spline function is a function of the form.where 𝑡  is time, 

𝑎, 𝑏, 𝑐1, … , 𝑐𝑝−2 are the coefficients, 𝑝 is the number of knots, 𝑡𝑘 is time at knot 𝑘 and 

𝑦̂ = 𝑎 + 𝑏𝑡 
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(𝑥)+  is a positive function giving the value of max(𝑥, 0).Finally, ARIMA model was 

applied as a predictive model for forecasting. In general, the model is equipped with 3 

parameters as ARIMA (𝑝, 𝑑, 𝑞), where 𝑝 is the order of the AR term, 𝑑 is the number 

of differencing required to make the LST stationary, and 𝑞 is the order of the MA term. 

 
 

RESULTS, DISCUSSION AND CONCLUSIONS 
 

The SLR gives a slightly decreasing trend as 𝑦̂ = 28.56100 − 0.000092𝑡 having a 

negative slope. As each observation if of 8 days, this means the LST would decrease 

0.000092 degrees Celsius every 8 days. After 2020, the LST is likely to continue 

decreasing. However, by the nature of the cubic function, at some time in the future 

the LST would stop decreasing and bounce back to increase again. The 95% 

confidence interval of each day of observation throughout the last 20 years shows that 

the first 4-6 observations of each year, the LST is significantly below the overall means, 

as well as, the last 4-8  observations of the year. The ARIMA(2,0,0) fitting to the 

training LST produced  
 

𝑦̂𝑡 = 6.045266 + 0.349295𝑦𝑡−1 + 0.4386254𝑦𝑡−2 
 

The result gives RMSE of 1.177144 and 1.219618 for the former and latter sets, 

respectively. 
 

 
Figure 1: A linear trend of LST given by SLR showing a slightly negative tendency 

 

 
Figure 2:  A shorter period of future trend given by cubic spline function (left panel) suggesting a 

negative tendency. The 95% confidence interval of each day of observation (right panel) showing 

days in which the LST is higher or lower the overall average LST for the last 20 years 

 

 
Figure 3: ARIMA(2,0,0) fits to training set (magenta) and checking set (green) 

 

  

𝑠(𝑡) = 𝑎 + 𝑏𝑡 + ∑ 𝑐𝑘 [(𝑡 − 𝑡𝑘)+
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