UNIVERSITI TEKNOLOGI MARA

AEROSOL AND CLOUD
DISTRIBUTION USING MODIS
SATELLITE IMAGE AT
PENINSULAR MALAYSIA

FARISYA NATHIRAH BINTI OSMAN

DISERTATION submitted in fulfillment

of the requirements for the degree of
Bachelor of Surveying Science and Geomatics
(Hons)

Faculty of Architecture, Planning and Surveying

August 2022



ACKNOWLEDGEMENT

In the name of Allah, the Most Gracious and the Most Merciful. Firstly, I wish to thank God
for giving me the opportunity to embark on my degree and for completing this long and
challenging journey successfully. Without the strength given I could not accomplish the thesis.

All the good things come from Allah, while all imperfections come from my own hands.

My gratitude and thanks go to my supervisor Madam Suhaila binti Hashim, for his
guidance, encouragement and support throughout my Final Year Project. It has been a great
pleasure and honour to have her as our lecturer. My deep gratitude to my coordinator for the
subject dissertation, Gs. Dr. Nurul Ain binti Mohd Zaki for her guided in the process, keep

encouraging and always spread positivity to succeed the task given.

My heartfelt gratitude also goes to my father and mother for their continuous prayers
and support. This piece of victory is dedicated to both of you. Special thanks also to my friends
for helping me with this project. All the knowledge and values shared between us are very
helpful to achieve my goal. Lastly, special thanks to those who indirectly contributed in this
thesis, your kindness means a lot to me. May All shower the above cited personalities with

success and blessings in their life. Thank you very much.



ABSTRACT

Aerosol have a significant impact on global and regional climate change. Aerosol and clouds
distribution are widely acknowledged to be one of the most significant sources of uncertainty
in our estimates of human impacts on the Earth’s energy budget. Several researchers
investigated the effect of clouds on aerosols using a variety of approaches as part of their efforts
to reduce these uncertainties. This research used the MODIS satellite data to analyse aerosol
and cloud distribution at Peninsular Malaysia in 2019. To achieve the aim, the objectives of
this study are i) to extract the aerosol and cloud using MODIS satellite image and ii) to evaluate
relationship between aerosol and cloud. The method that will be used in this study such as
ENVI software for the processing image MODIS satellite and IBM SPSS Statistics that used
to calculate the correlation coefficient between aerosol and cloud. The results of this research
is there any relationship between aerosol and cloud used in the MODIS satellite data which
proved resolution suitable to aerosol and cloud distribution at Peninsular Malaysia. Finally,
this study can also identify to better understand the relationship of aerosol and cloud and
contribute to climate change studies.
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CHAPTER ONE
INTRODUCTION

1.1 Introduction

This chapter will discuss about the introduction and together with the detail of
research studies such as research background, problem statement, significance of study,

objective and research question.

1.2 Research Background

Aerosol and clouds interactions are all hot topics in modern atmospheric remote
sensing research. Aerosol and clouds both have an impact on climate and weather. Their
properties may change over time, resulting in a global energy imbalance. According to
Lohmann, (2015), because of aerosol-radiation interactions, aerosol particles can affect
the climate by scattering and absorbing radiation and thus exerting a radiative forcing
(RFari). Furthermore, aerosol particles can exert a radiative forcing by acting as CCN
and IN, it is because of due to aerosol-cloud interactions (RFaci). Since preindustrial
times, both RFari and RFaci have partially offset greenhouse gas warming. Whereas
radiative forcing means that the atmospheric state remains constant, anthropogenic
aerosols can cause changes in cloud lifetime, coverage or phase. Cloud changes occur
on much shorter time scales than the warming caused by greenhouse gases. As a result,
it has proven useful to include an effective radiative forcing that takes into account both
macroscopic and microphysical perturbations.

The term RFaci refers to an increase in cloud droplet concentration caused by
an increase in anthropogenic aerosols. If the cloud water cloud remains constant, the
cloud’s surface area grows and more solar radiation is reflected back to space.
Previously, this effect was known as the Twomey effect (Quaas et al., 2020). RFaci is
defined as the global annual mean change in net top-of-atmosphere radiation due to
aerosol-induced changes in cloud optical properties since preindustrial times.

Other than physical aerosol-cloud interactions, there are a number of ways for
aerosols and clouds to be linked. One possibility is that the aerosol is influenced by

meteorological conditions with nearby clouds. Relative humidity raises the aerosol



	AEROSOL AND CLOUD DISTRIBUTION USING MODISSATELLITE IMAGE AT PENINSULAR MALAYSIA
	ACKNOWLEDGEMENT
	ABSTRACT
	TABLE OF CONTENT
	CHAPTER ONE
	INTRODUCTION
	1.1 Introduction
	1.2 Research Background
	1.3 Problem Statement
	1.4 Significance of Study
	1.5 Research Questions
	1.6 Aim and Objectives
	1.7 Scope and Limitations


	CHAPTER TWO
	LITERATURE REVIEW
	2.1 Introduction
	2.2 Aerosol
	2.2.1 Aerosol Optical Thickness (AOT)
	2.2.2 Aerosol Optical Depth (AOD)

	2.3 Cloud Seeding
	2.3.1 Twomey Effect
	2.3.2 Clouds
	2.3.3 Cloud Optical Thickness (COT)

	2.4 Moderate Resolution Imaging Spectroradiometer (MODIS)
	2.5 Correlation Coefficient


	CHAPTER THREE
	RESEARCH METHODOLOGY
	3.1 Introduction
	3.2 Methodology
	3.3 Study Area
	3.3.1 Software Used

	3.4 Data Acquisition
	3.4.1 Aerosol Product from MODIS satellite data
	3.4.2 Clouds Product from MODIS satellite data

	3.5 Data Pre-Processing
	3.5.1 Extract of Aerosol Product
	3.5.2 Extract of Cloud Product
	3.5.3 Correlation Coefficient

	3.6 Summary


	CHAPTER FOUR
	RESULT AND DISCUSSION
	4.1 Introduction
	4.2 Distribution of Aerosol
	4.3 Distribution of Clouds
	4.4 Correlation Coefficient
	4.5 Summary


	CHAPTER FIVE
	CONCLUSION AND RECOMMENDATION
	5.1 Introduction
	5.2 Conclusion
	5.3 Recommendation



	INTRODUCTION



