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ABSTRACT 

A geomagnetic storm is a temporary disturbance of the Earth's magnetosphere. In one 

respect the solar storms themselves shield the Earth. They reduce the intensity of cosmic 

rays, energetic particles reaching the Earth from the Galaxy. Travelling ionospheric 

disturbances (TIDs) were said to occur depends on the present of geomagnetic storm. 

This project focused on the correlation between geomagnetic storms with travelling 

ionosphere disturbances (TIDs) and their effects on geomagnetic data. The geomagnetic 

data is based on Magnetic Data Acquisition System (MAGDAS). The geomagnetic data 

can be measured by using magnetometer, which is usually operating non-mechanically, 

that are capable of measuring the amplitude (strength) of the magnetic field, or of a 

component of the field. MAGDAS Data which are H, D, Z and F from Manado 

(Indonesia) station from 6 to 15 December 2006 were chosen to analyze the geomagnetic 

storm events, travelling ionospheric disturbances (TIDs) events and also geomagnetic 

storm with travelling ionospheric event. Travelling ionospheric disturbances can be 

assigned to large-scale travelling ionospheric disturbances (LSTIDs), medium-scale 

travelling ionospheric disturbances (MSTIDs) and small-scale travelling ionospheric 

disturbances (SSTIDs). The data were supplied by Space Environment Research Centre, 

Kyushu University Japan. The data have been selected based on Kp Index from 6 to 15 

December 2006 and all these data are then analyzed by using MATLAB program. The 

results obtained gave a new knowledge and new finding about magnetic activities that 

relates to space activities. 

vi 



TABLE OF CONTENTS 

APPROVAL 

DECLARATION 

DEDICATION 

ACKNOWLEDGEMENT 

ABSTRACT 

u 

iii 

iv 

v 

vi 

CHAPTER 

CHAPTER 1 

TITLE 

INTRODUCTION 

1.1 PROJECT OVERVIEW 

1.2 OBJECTIVES 

1.3 SCOPE OF PROJECT 

1.4 ORGANIZATION OF THE PROJECT 

PAGE 

1 

2 

2 

3 

CHAPTER 2 GEOMAGNETIC STORM 

2.1 OVERVIEW OF GEOMAGNETIC STORM 

2.2 GEOMAGNETIC STORM CAUSES 

2.3 FORECASTING GEOMAGNETIC STORM 

2.4 GEOMAGNETIC DST INDEX 

2.5 GEOMAGNETIC KP INDEX 

2.6 GEOMAGNETIC STORM EFFECTS 

4 

4 

6 

7 

7 

9 

CHAPTER 3 THE IONOSPHERE 

3.1 INTRODUCTION 12 

3.2 BASIC STRUCTURE OF IONOSPHERE 12 

3.3 IONOSPHERIC LAYERING 13 

3.4 SUDDEN IONOSPHERIC DISTURBANCE (SID) 14 

3.5 TRAVELLING IONOSPHERIC DISTURBANCES (TIDs) 15 

3.6 TYPES OF TIDs 16 



CHAPTER 4 MAGNETIC DATA ACQUISITION SYSTEM (MAGDAS) 

4.1 INTRODUCTION 

4.2 MAGDAS MAGNETOMETER SYSTEM 

4.3 MAGDAS DATA TRANSFERRED 

18 

19 

19 

CHAPTER 5 EARTH'S MAGNETIC FIELD 

5.1 THE BASICS 

5.2 MAGNETIC ELEMENTS 

5.3 MAIN FIELD 

5.4 MAGNETIC EQUATOR 

21 

21 

23 

23 

CHAPTER 6 METHODOLOGY 

6.1 INTRODUCTION 

6.2 MATLAB PROGRAMMING 

25 

26 

CHAPTER 7 RESULTS AND DISCUSSIONS 

7.1 INTRODUCTION 

7.2 RESULTS 

7.3 DISCUSSIONS 

32 

32 

35 

CHAPTER 8 CONCLUSIONS AND RECOMMENDATIONS 

8.1 CONCLUSIONS 

8.2 RECOMMENDATIONS 

38 

39 

REFERENCES 

APPENDICES A 

40 

42 

APPENDICES B 59 


