
  
 

  
 

 

UNIVERSITI TEKNOLOGI MARA  

 
 

TECHNICAL REPORT  
 

 
 

STAGE-STRUCTURED POPULATION DYNAMICS OF AEDES 
AEGYPTI IN SHAH ALAM 

 
 
 

NUR AMIRA AQASYAH BINTI ROSMIZAN – 2020819864 
NUR IZZATI NAZIHAH BINTI HAZIZI – 2020489738 

NUR HAZIRAH BINTI MOHD ESA – 2020476764 
 

P14M23  
 
 
 
 
 
 

 
 

 
 
 

Report submitted in partial fulfillment of the requirement 
for the degree of 

Bachelor of Science (Hons.) (Management Mathematics) 
College of Computing Informatics & Mathematics 

 
 
 
 

 
AUGUST 2023 



  
 

ii 
 
 

 

ACKNOWLEDGEMENTS 
 
IN THE NAME OF ALLAH, THE MOST GRACIOUS, THE MOST MERCIFUL 

 

Firstly, we are grateful to Allah S.W.T for giving us the strength to complete this study 

successfully. 

 

We would like to express our greatest gratitude to our supervisor, Mr. Mohd Najir Tokachil 

for his great interest, guidance, and encouragement throughout the preparation of this 

report. All advice and support help us proceed with this report. 

 

Other than that, we would like to express our sincere gratitude to Universiti Teknologi 

MARA (UiTM), especially to the College of Computing, Informatics and Mathematics 

which has contributed to the completion of this study. We also would like to express our 

gratitude towards our lecturer, Madam Nur Lina binti Abdullah for her advice, guidance, 

support, and encouragement throughout the process of completing this study.  

 

We also want to thank our parents for their greatest support throughout the preparation of 

this study and not forget our friends who helped us mentally and physically to complete 

this study. Without any of them, we would not be able to finish this study. 

 

Alhamdulillah, after months of hard work, determination, and commitment, we are finally 

done with this study. Finally, we would like to thank those who directly and indirectly 

contributed help in this study towards us.  

 
 

 

 

 

  

 



  
 

iii 
 
 

 

TABLE OF CONTENTS 

 
ACKNOWLEDGEMENTS .............................................................................................. ii 
TABLE OF CONTENTS .................................................................................................iii 
LIST OF TABLES ............................................................................................................ iv 
LIST OF FIGURES ........................................................................................................... v 
ABSTRACT ....................................................................................................................... vi 
 

CHAPTER 1: INTRODUCTION ..................................................................................... 1 
1.1 Motivation ...................................................................................................................... 1 
1.2 Problem Statement ......................................................................................................... 3 
1.3 Objectives ...................................................................................................................... 4 
1.4 Significant and Benefit of Study .................................................................................... 4 
1.5 Scope and Limitation of Study ...................................................................................... 5 
1.6 Definition of Terms........................................................................................................ 6 
 
CHAPTER 2: BACKGROUND THEORY AND LITERATURE REVIEW .............. 7 
2.1 Background Theory ....................................................................................................... 7 
2.1.1 Leslie Matrix Model ................................................................................................... 7 
2.1.2 The Lefkovitch Matrix Model .................................................................................... 7 
2.2 Literature Review and Related Research ..................................................................... 10 
 
CHAPTER 3: METHODOLOGY AND IMPLEMENTATION ................................. 17 
3.1 Methodology ................................................................................................................ 17 
3.1.1 The Collection of Data .............................................................................................. 18 
3.1.2 The Simulation of Aedes aegypti Mosquito .............................................................. 18 
3.1.2(i) Rainfall Dependent Model of Egg Hatching ......................................................... 18 
3.1.2(ii) Lefkovitch Matrix Model ..................................................................................... 19 
3.1.3 Identifying the Result ................................................................................................ 20 
3.1.4 Verify the Result ....................................................................................................... 21 
 
CHAPTER 4: RESULT AND DISCUSSION................................................................ 29 
 
CHAPTER 5: CONCLUSION AND RECOMMENDATIONS .................................. 42 
REFERENCES ................................................................................................................. 44 
 

 

  



  
 

iv 
 
 

 

LIST OF TABLES 

 

Table 1.1.  Definition of Terms ............................................................................................ 6 
Table 3.1.  Survival rate at a temperature of 27.2℃ .......................................................... 22 
Table 3.2.  Duration of egg laid per day for each stage. .................................................... 22 
Table 3.3.  Development rate at a temperature of 27.2°C  ................................................. 23 
 

  



  
 

vi 
 
 

 

ABSTRACT  

 

The primary factor of the dengue virus, Aedes aegypti, has a population dynamic that is 

influenced by rainfall fluctuations. The objective of this study is to simulate mosquito 

growth and survival rates throughout their entire life cycle as they relate to the distribution 

of rainfall. The transition matrix of the Lefkovitch matrix model was used to represent the 

dynamics of the mosquito population. There are five stages in the life cycle of Aedes 

aegypti: egg, larva, pupa, Adult 1 and Adult 2. The transition matrix was built using these 

five phases of the life cycle of the mosquito. The distribution of rainfall in Shah Alam in 

2022 is used as the dependent variable to calculate the Aedes aegypti egg-hatching 

transition rate. The study concentrated on Shah Alam, Selangor because there have been 

the most dengue cases reported in Malaysia. The results of this study indicate that the 

distribution of rainfall impacts the population of Aedes aegypti. The growth of Aedes 

aegypti will be determined by the availability and amount of rainfall. Most of the monthly 

observations demonstrated that the population of Aedes aegypti increases as the rainfall 

distribution increases. However, because mosquito larva develops only in standing water, 

too much water will lead to population extinction. To improve prediction accuracy and 

learn more about the Aedes aegypti population, the study needs to do additional research 

on survival and hatching rates dependent on the current environment. 

 

 

 

 

 

 

 

 

 

 

 




