UNIVERSITI TEKNOLOGI MARA

RELATIONSHIP BETWEEN AEROSOL OPTICAL
DEPTH AND PARTICULATE MATTER (PM2.5) USING
MODIS SATELLITE IMAGE

NURUL ANISA BT MUHAMAD ADZHAR

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

Faculty of Architecture, Planning & Surveying

AUGUST 2022



ACKNOWLEDGEMENT

Bissimillahirrahmanirrahim, Thanks to Allah SWT whom with His willing giving me
the opportunity to complete this Final Year Project. Even this whole page is not enough
for me to express my gratitude to those who guide and assist me to complete my

research throughout this whole semester.

Firstly, 1 would like to express my gratitude to my supervisor, Madam Suhaila binti
Hashim, for her never-ending guidance and motherly encouragement during the process
of introduction for this subject and the completion of this research title. Furthermore, I
would like to express my gratitude to the coordinator for the subject Dissertation 2
(GLS693), Dr. Muhammad Faiz Pa’suya for the tips and guide on everything without
any complain about us to finish this journey.

Lastly, | would like to thank my parents for their strength support and good advice for
me to stay motivated on doing this research thesis. | also would like to thank all my
friends and senior that help me directly or indirectly for me to finish this thesis with

least mistake before submitted all the work to my coordinator and supervisor.

\



ABSTRACT

Cloud and aerosol uncertainty continue to provide a challenge to estimates and
explanations of the Earth's dynamic energy budget. In this study, satellite images and
PM 2.5 data from air quality monitoring stations in Peninsular Malaysia were conducted
to evaluate the relationship between Aerosol Optical Depth and Particulate Matter (PM
2.5). To evaluate PM variability in 2019, data from 47 air quality ground-based stations
on monthly mean particulate matter (PM2.5) concentrations were analyzed. This study
aimed to investigate the relationship between concentrations of PM2.5 and aerosol
optical depth (AOD) using the tabular data of PM2.5 acquired from the Environment
Statistic and being overlaid with the MODIS satellite image. A correlation test was
performed using ArcGIS software using Inverse Distance Weighting (IDW) technique.
Then, by using the Air Pollution Index data and the value of Aerosol Optical Depth,
this study identifies the values that influence the cloud seeding by studying the
relationship between PM2.5 and AOD using MODIS satellite image. The results
showed that among the areas, Selangor is the areas that had the highest PM 2.5 and
AOD levels. The PM 2.5 concentration was high during the period of cloud seeding
missions which in September. This study showed that the release of silver iodine
crystals during the missions may have increased the concentration of PM in the air. This
work can benefit the future of cloud seeding in Malaysia as well as the Aerosol field of

study to progress it.

Keywords: Cloud Seeding, Aerosol Properties, MODIS-Terra



TABLE OF CONTENT Page

CONFIRMATION BY PANEL OF EXAMINERS ..o |
AUTHOR’S DECLARATION ...ttt 1
SUPERVISOR’S DECLARATION .....cciiiiiiiiii ittt 1l
AB ST RA CT e e e e e e e e e nraeearra e v
ACKNOWLEDGEMENT ..ottt VI
TABLE OF CONTENT ..ottt VI
LIST OF FIGURES ...ttt e IX
LIST OF TABLES ..ottt sttt ne s X
LIST OF ABBREVIATIONS / NOMENCLATURE........cccooiiiiiiiece e X
CHAPTER 1 INTRODUCTION ....cc ittt 1
1.1 Research BacKground..........ccocooioiiiiiiieie e 1
1.2 Problem Statement ... 3
1.3 ReSEArCh QUESTION......coiiiiiic ettt ettt sbe e e 4
1.4 AIMand ODJECLIVES ......cceiiiiiieciece et 4
1.5  Scope and Limitation of STUAY..........cccoviiiiiiiiiiiiccee e, 5
1.6 Significant 0f RESEAICH ........ccvviiiiiee e 5
CHAPTER 2 LITERATURE REVIEW ......coviiiiiiiiieece e 6
2.1 INEFOTUCTION .t 6
2.2 REMOLE SENSING.....ciiiiiiieiie ettt sttt sreeneens 6
2.3 SALBIITE...cueieie et e r e 6
2.4 Deep Blue AlGOrithm .........ccoiiiiiiiiie e 10
2.5  Aerosol Optical Depth (AOD) ......cccoiiiiiiieieieie e, 10
2.6 AERONET (Aerosol Robotic NEtwWOrk) .........cccoveririeieieneieniscceeee, 11
2.7 ANgstrom EXPONent (AE)........coooiiiiiiiieie e 11
2.8 ACIOSOl PrOPEITIES .....veeivie ettt 12
2.9 Particulate Matter 2.5 .......ooioi e 12
2.10  CloUd SEEAING ...cvveeiieciie ettt 14

Vi



CHAPTER 1
INTRODUCTION

1.1  Research Background

An increasing number of countries have participated in weather manipulation
technology and applications in due to water shortages worsened by increasing
population and a changing climate (Al Hosari et al., 2021). Due to water shortages
increased by growing population and a changing climate, an increasing number of
nations have participated in weather manipulation technologies and applications (Al
Hosari et al., 2021). Cloud seeding is a weather modification technique that adds
condensation nuclei to the air intentionally, creating the conditions for snowflakes or
raindrops to form and boosting a cloud's potential to generate rain or snow. Clouds form
when water vapour in the atmosphere cools and condenses around a particle of dust or
salt, forming little water droplets or ice crystals. Condensation nuclei are particles that
allow raindrops or snowflakes to form, and precipitation is impossible without them
(DRI, n.d.). One form of cloud seeding that has been done is static cloud seeding, which
involves diffusing a chemical such as silver iodide into the air. As the silver iodide
crystallises, moisture condenses. Because moisture is already present in the clouds,
silver iodide boosts vertical air currents, allowing more water to travel through the
clouds and producing more rain, making rain clouds more effective at dispersing their
water. Dynamic cloud seeding has used up to 100 times more ice crystals than static
cloud seeding, and hygroscopic cloud seeding encourages coalescence with
hygroscopic salt nuclei produced by pyrotechnic flares or a fine spray of extremely
concentrated salt; the purpose is to grow rainfall by encouraging coalescence with
hygroscopic salt nuclei produced by pyrotechnic flares or a fine spray of highly
concentrated salt solution (Malik, 2018)

Air pollution has become a worldwide issue, particularly in regions with a high
population density and industrial activity. Particulate matter (PM) in the atmosphere is
a complex mixture of organic and inorganic particles such as dust, soot, smoke, and

water droplets. These particles may be suspended and dispersed through the
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