
UNIVERSITI TEKNOLOGI MARA

TECHNICAL REPORT

TIME SERIES ANALYSIS OF RAINFALL IN PERLIS USING
BOX-JENKINS METHOD

(P41M22)

NURALIA NATASHA MOHD ZAIDI (2019294854)
SITI AISYAH HAMDAN (2019612034)

Bachelor of Science (Hons.) Computational Mathematics
Faculty of Computer and Mathematical Sciences

UNIVERSITI TEKNOLOGI MARA

July 2022



ACKNOWLEDGEMENTS

First and foremost, our highest gratitude to ALLAH S.W.T for giving us strength, knowledge and

wisdom for finishing our final year project successfully before the deadline.

We would like to express our sincere gratitude to Mrs Norliana Binti Mohd Lip, our dedicated

assistant supervisor, who made this project feasible. We were able to complete these projects

because of her leadership, information sharing, and inspirational words. Finishing our project

under her guidance was a wonderful experience. We are also especially appreciative of Associate

Professor Dr. Nur Azlina Abd Aziz, our MSP 660 lecturer, who always reminds us to complete

our projects flawlessly and is prepared to share everything necessary to ensure that this project is

completed effectively.

Then, while we conclude our study, we convey our thankfulness to our family for supporting us

in every way, including psychologically and physically. Last but not least, we would like to

express our gratitude to our fellow colleagues for helping us with this study. They constantly

provide us with ideas, keep us reminded of our responsibilities, and aid in our understanding of

the project and study.

2



TABLE OF CONTENT

ACKNOWLEDGEMENTS 2

TABLE OF CONTENT 3

LIST OF FIGURES 5

LIST OF TABLES 6

ABSTRACT 7

CHAPTER 1 1

1.1 OVERVIEW 1

1.2  BACKGROUND OF STUDY 1

1.3 PROBLEM STATEMENT 3

1.4 OBJECTIVE 3

1.5 SIGNIFICANCE OF STUDY & PROJECT BENEFIT 4

1.6 SCOPE AND LIMITATION OF STUDY 4

1.7 DEFINITION TERM & ABBREVIATIONS 5

CHAPTER 2 7

2.1 OVERVIEW 7

2.2 BACKGROUND THEORY OF BOX JENKINS METHOD 7

2.2.1 ARIMA MODEL 8

2.2.2 SARIMA MODEL 10

2.3 APPLICATION OF BOX-JENKINS METHOD IN RAINFALL DATA 13

2.4 APPLICATION OF BOX-JENKINS METHOD IN OTHER FIELDS 16

CHAPTER 3 19

3.1 OVERVIEW 19

3.2 TIME SERIES DATA COLLECTION 20

3.3 INTERPRETATION OF DATA 23

3



3.4 IMPLEMENTATION OF BOX-JENKINS METHOD 26

3.4.1 PARAMETER ESTIMATION 27

3.4.2 VALIDATION AND FORECAST RESULT 28

CHAPTER 4 31

4.1 OVERVIEW 31

4.2 ARIMA MODEL ESTIMATION 31

4.2.1 ERROR MEASUREMENT FOR ARIMA MODEL 34

4.3 SARIMA MODEL ESTIMATION 35

4.3.1 ERROR MEASUREMENT FOR SARIMA MODEL 38

4.4 COMPARISON OF ERROR MEASUREMENTS 39

4.5 FORECASTING RAINFALL 40

CHAPTER 5 42

5.1 OVERVIEW 42

5.2 CONCLUSION 42

5.3  RECOMMENDATION 43

REFERENCES 44

APPENDIX A 47

APPENDIX B 51

4



ABSTRACT

Precipitation, also known as rain, is a natural phenomenon of nature that is formed through the

process of condensation. Rainfall prediction on seasonal and monthly time series is not only

scientifically challenging but is also important for planning and devising strategies for the

agricultural sector. Perlis is one of the states in Malaysia that is known for the agricultural

production of sugarcane and rice straw. The focus of this study is to discover how challenging it

is to analyze and determine the rainfall pattern using Box-Jenkins method hence this study is

conducted to examine the pattern of monthly rainfall at selected areas in Perlis using data of

rainfall from 2015 to 2020 which was obtained from the Department of Meteorology Malaysia.

The study indicated that the monthly rainfall data in Perlis has a seasonal and trend pattern based

on Autocorrelation Function (ACF) and Partial Correlation Function (PACF). Hence, the

Box-Jenkins method was used in this study to investigate the pattern of rainfall and forecast

future values of rainfall in 2021 and 2022 by analyzing the previous six years’ data (2015 -

2020). At the end of this study, the best fit models of the ARIMA model and SARIMA model

had been compared to choose the best model to forecast future rainfall based on the lowest error

measurements of Mean Absolute Error (MAE), Mean Square Error (MSE) and Mean Absolute

Percentage Error (MAPE). Findings indicated that the best model to forecast future rainfall is the

SARIMA (1,0,1)(1,1,1)12 model. The method is therefore adequate and appropriate to forecast

future monthly rainfall, especially for short-term forecasting to help various sectors such as

agriculture and other industries.
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