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ABSTRACT

Eruption of the underwater volcanic is a natural disaster that is capable of bringing
huge impact to depth of the seafloor and underwater life. Today, multibeam echo
sounder system (MBES) can produce a most detailed of navigation map. Moreover,
it can even map of marine environment for the scientific purposes. The purpose of
this study is to determine the active growth of submarine volcano at Mariana
Volcanic Arc. The objectives of the study are to identify the area of submarine
volcano, determine the characteristic of submarine volcano based on soil types and to
analyze the change of structure of submarine volcanic based on different time period.
The growth of submarine volcano is analyzed based on the surface of submarine
volcano from digital elevation model (DEM) and growth calculation. This study
applies MBES data that process using Qimera, Flerdermaus ERDAS and ArcGIS
software. The type of seafloor is determined by Angular Range Analysis (ARA)
technique from backscatter data analysis while the analysis of submarine volcano
growth is to determine using qualitative raster and statistical technique in GIS
software. This study promotes the capability of multibeam common dataset to
interpret and determine submarine volcano growth over 4 years whether submarine
volcano at Mariana Volcanic Arc is still active or inactive. Broth of submarine
volcano based on the minus map shows that the area has grown and experienced a
landslide. The calculation of area and volume show the volcanic growth has
increased 0.4% in four years. It concludes that, submarine volcano at the study area
shown is at the active stage of volcano eruption.

iv



TABLE OF CONTENTS

Page

CONFIRMATION BY PANEL OF EXAMINERS i
AUTHOR’S DECLARATION ii
SUPERVISOR’S DECLARATION iii
ABSTRACT iv
ACKNOWLEDGEMENT v
TABLE OF CONTENTS vi
LIST OF FIGURES ix
LIST OF TABLES xi
LIST OF ABBREVIATIONS xii
CHAPTER ONE: INTRODUCTION 1
1.1  Introduction 1
1.2 Research Background 1
1.3 Research Gap 2
1.4 Problem Statement 3
1.5 Aim and Objectives 4
1.6  Research Question 5
1.7  General Methodology 5
1.8  Expected Outcome 7
1.9  Significance of Study 8
1.10  Structure of Thesis 8
CHAPTER TWO: LITERATURE REVIEW 10
2.1  Introduction 10
2.2 Volcano 10
2.3 Type of Volcano 12
23.1  Submarine Volcano 14

2.4  Hydrographic Survey 15

2.5  Multibeam Echosounder 16

vi



2.6

2.7
2.8
29

2.5.1 Application of MBES

Types of Dataset in Multibeam Echosounder

2.6.1 Bathymetry Data
2.6.2 Backscatter Data

Criteria for Active Submarine Volcano

Impact of Submarine Volcano Eruption

Monitoring of Submarine Volcano Growth

CHAPTER THREE: METHODOLOGY

3.1
3.2
3.3

34

3.5

3.6
3.7

Introduction
Research Methodology
Preliminary Studies

3.3.1 Study Area
3.3.2 Type of Software

Data Acquisition
3.4.1 Equipment
Data Processing

3.5.1 Data Filtering

3.5.2 Seabed Classification
3.5.3 Supervised Classification
3.5.4 Data Visualization
3.5.4.1 Interpolation

3.5.5 Spatial Analysis

Result and Analysis

Summary

CHAPTER FOUR: RESULT AND ANALYSIS

4.1
4.2
43
4.4

Introduction
Bathymetry Result
Seafloor Classification Result

Submarine Volcano Growth Result

vil

16
18

19
20

21
22
24

25
25
28
28

29
30

31
31
34

35
39
41
43
43
45

47
47

48
48
48
51
35



	DETERMINATION OF SUBMARINE VOLCANICGROWTH AT MARIANA VOLCANIC ARC AREAUSING MULTIBEAM COMMON DATASETBETWEEN YEAR 2010 AND 2014
	AUTHOR'S DECLARATION
	ABSTRACT
	TABLE OF CONTENTS
	CHAPTER ONE
	INTRODUCTION
	1.1 Introduction
	1.2 Research Background
	1.3 Research Gap
	1.4 Problem Statement
	1.5 Aim and Objectives
	1.6 Research Question
	1.7 General Methodology
	1.8 Expected Outcome
	1.9 Significance of Study
	1.10 Structure of Thesis


	CHAPTER TWO
	LITERATURE REVIEW
	2.1 Introduction
	2.2 Volcano
	2.3 Type of Volcano
	2.3.1 Submarine Volcano

	2.4 Hydrographic Survey
	2.5 Multibeam Echosounder
	2.5.1 Application of MBES

	2.6 Types of Dataset in Multibeam Echosounder
	2.6.1 Bathymetry Data
	2.6.2 Backscatter Data

	2.7 Criteria for Active Submarine Volcano
	2.8 Impact of Submarine Volcano Eruption
	2.9 Monitoring of Submarine Volcano Growth


	CHAPTER THREE
	METHODOLOGY
	3.1 Introduction
	3.2 Research Methodology
	3.3 Preliminary Studies
	3.3.1 Study Area
	3.3.2 Type of Software

	3.4 Data Acquisition
	3.4.1 Equipment

	3.5 Data Processing
	3.5.1 Data Filtering
	3.5.2 Seabed Classification
	3.5.3 Supervised Classification
	3.5.4 Data Visualization
	3.5.4.1 Interpolation
	3.5.5 Spatial Analysis

	3.6 Result and Analysis
	3.7 Summary



	RESULT AND ANALYSIS
	4.1 Introduction
	4.2 Bathymetry Result
	4.3 Seafloor Classification Result
	4.4 Submarine Volcano Growth Result
	4.4.1 Minus Map
	4.4.2 Estimation Area and Volume Growth

	4.5 Conclusion


