UNIVERSITI TEKNOLOGI MARA

LAND USE LAND
COVER
CLASSIFICATION
FROM DIFFERENT
CLASSIFIERS IN
KEDAH BETWEEN 2014
AND 2021 USING
GOOGLE EARTH
ENGINE.

NOORAIN BINTI AHMAD

Dissertation submitted in partial fulfilment.
of the requirements for the degree of
BACHELOR OF SURVEYING SCIENCE AND
GEOMATICS (HONOURYS)

FACULTY OF ARCHITECTURE, PLANNING
AND SURVEYING DEPARTMENT OF
SURVEYING SCIENCE AND GEOMATICS

AUGUST 2022



ACKNOWLEDGEMENT

All praises to Allah and His blessing for the completion of this thesis. | thank God for
all the opportunities, trials and strength that have been showered on me to finish
writing the thesis. | experienced so much during this process, not only from the
academic aspect but also from the aspect of personality. My humblest gratitude to the
holy Prophet Muhammad (Peace be upon him) whose way of life has been a

continuous guidance for me.

First of all, I would like to acknowledge and give my warmest thanks to my supervisor
Puan Siti Aminah binti Anshah who made this work possible. Her guidance
understanding, patience and most importantly, he has provided positive
encouragement and a warm spirit to finish this thesis and advice carried me through
all the stages of writing my project. It has been a great pleasure and honour to have

her as my supervisor.

I would like to give a special thanks to my family as a whole for their continuous
support and understanding when undertaking my research and writing my project. All
of your prayer for me was what sustained me this far. Last but not lease, thanks to all

my colleagues.



ABSTRACT

Over time, a growing human population that accelerates land use and land cover
(LULC) change has placed a massive burden on natural resources. Changes in LULC
have become an essential issue for decision makers and environmentalists. Monitoring
and evaluating LULC changes over large areas become critical. Understanding the
functional diversity of machine learning classifiers is important due to increased
geospatial data from satellite remote sensing. The potential of Google Earth Engine
(GEE) as cloud-based computing to know the changes of the map area in a long
period is interesting to study. Therefore, this study aims to evaluate the LULC
classification map using different classifiers in Kedah between 2014 and 2021
conducted on Google Earth Engine. The objective of this study is i) to classify LULC
carried out on the Google Earth Engine Platform using three (3) different classifiers
(Random Forest, smile CART, and Minimum Distance) for Landsat 8 images in
Kedah between 2014 and 2021, ii) To compare their performance for three (3)
classifiers using accuracy assessment, and iii) to produce land use land cover maps for
the years 2014 and 2021 for each classification. Landsat 8 images are obtained from
GEE, and all the processing involved is done on this platform. The study prove that
the best classifier was Random Forest and the OA = 80.50%, kappa = 0.73 for 2014
while in year 2021 OA = 80.88%, kappa 0.75. This study shows the GEE cloud
platform's efficiency in generating spatial temporal classification maps with high
accuracy and takes a short time, and is easy to modify. The final output for this study
was the LULC maps for the years 2014 and 2021 will benefit local authorities and

policy makers for their planning and sustainable management.
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CHAPTER ONE
INTRODUCTION

1.1 Research Background

Land cover refers to the physical characteristics of Earth’s surface, captured in
the distribution of vegetation, water, soil and other physical features. Land Use (LU)
indicates how human beings utilize the land (Foley et al., 2005). Land use land cover
(LULC) dynamics are a well-known, accelerating, and substantial process, mostly
driven by hu-man activities, that is contributing significantly to forest fragmentation,
land degradation, and biodiversity loss(Regasa et al., 2021). Land, water, and
environment have been apparently affected due to rapid growth in the human
population and technological advancements (Lambin & Meyfroidt, 2011; Li, Zhang,
Qin, & Yan, 2017b; Lu, Wu, Ma, & Li, 2019). With the invent of remote sensing and
Geographical Information System (GIS) techniques, land use/cover mapping has
given a useful and detailed way to improve the selection of areas designed to
agricultural, urban and/or industrial areas of a region (Selcuk et al., 2003). A key
element of current strategies for managing natural resources and tracking
environmental changes is the shift in land use and land cover. Viewing observing
Earth from orbit is now essential to comprehending man's activities throughout time
on his base of natural resources. In instances of quick and frequently undetected land
use change, Earth observations from orbit offer impartial details on how people have
used the landscape. Landsat is the most used satellite in LULC studies. Since the
opening of Landsat’s archive in 2008, the use of Landsat data significantly increased
because of the free access to its 40 years of earth observation data (Afrin et al., 2019).
In general, in order to generate a Landsat-based LULC map over a large geographical
area like the Athabasca River watershed for a given year, it would be challenging to
obtain good-quality Landsat images as they would often be impacted by cloudy
conditions(Afrin et al., 2019).

Pixels are classified and given land cover classifications through the LULC
classification procedure. Examples include water, cities, horticulture, structures,
woods, agriculture, grasslands, mountains, and highlands. The main objective of

picture grouping is to organically group all of the pixels in a picture into classes or

1



	LAND USE LAND COVER CLASSIFICATION FROM DIFFERENT CLASSIFIERS IN KEDAH BETWEEN 2014 AND 2021 USING GOOGLE EARTH ENGINE.
	ACKNOWLEDGEMENT
	ABSTRACT
	TABLE OF CONTENT
	CHAPTER ONE
	INTRODUCTION
	1.1 Research Background
	1.2 Problem Statement
	1.3 Aim
	1.4 Objectives
	1.5 Significance of study
	1.6 Research Questions


	CHAPTER TWO
	LITERATURE REVIEW
	2.1 Introduction
	2.2 Google Earth Engine
	2.3 Big Data
	2.4 Land Cover
	2.5 Land Use
	2.6 Random Forest Classifier
	2.7 Cloud Computing
	2.8 Accuracy Assessment
	2.9 CART Algorithm
	2.10 Algorithm


	CHAPTER THREE
	RESEARCH METHODOLOGY
	3.1 Introduction
	3.2 Overall Methodology
	3.2.1 Data collection and processing
	3.2.2 Random Forest Classifier
	3.2.3 Minimum Distance Classifier
	3.2.4 Smile Cart Classifier
	3.2.5 Accuracy Assessment

	3.3 Methodology Process
	3.4 Study Area
	3.5 Research tools and materials


	CHAPTER FOUR
	RESULTS AND ANALYSIS
	4.1 Classification map
	4.1.1 Zoom in image RF, SC and MD

	4.2 Accuracy Assessment
	4.2.1.1 RF 2014 Confusion matrix
	4.2.1.2 SC 2014 Confusion matrix
	4.2.1.3 MD 2014 Confusion matrix
	4.2.1.4 RF 2021 Confusion matrix
	4.2.1.5 SC 2021 Confusion matrix
	4.2.1.6 MD 2021 Confusion matrix
	4.2.2 Area of spectral indices
	4.2.2.3 Graph area classification 2014& 2021
	4.2.3.1 Graph spectral response curve 2014& 2021

	4.3 Map LULC 2014& 2021 for each classification
	4.3.1 Map validation
	4.3.2 Map LULC Kedah 2014
	4.3.3 Map LULC Kedah 2021




	INTRODUCTION



