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INTRODUCTION

v Tides are the rise and fall of sea levels caused by the combined effects of the 
gravitational forces exerted by the Moon and the Sun and the rotation of Earth.

v Primary constituents include the Earth's rotation, the position of the Moon and Sun 
relative to the Earth, the Moon's altitude (elevation) above the Earth's equator, 
and bathymetry.

v To make accurate records, tide gauges at fixed stations measure water level over 
time. Gauges ignore variations caused by waves with periods shorter than minutes.

v Utide is the tidal analysis toolbox which uses harmonic analysis to predict tides.

v Tidal phenomena are not limited to the oceans, but can occur in other systems 
whenever a gravitational field that varies in time and space is present.
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Fig. 2: Time Series of Takoradi Tides 



Fig. 3:  Tides Variation



Fig. 3: Time Series of Tema Tides 



Fig. 3: Time Series of Tema Tides and Takoradi Forecast



Fig. 3: Tema Tides and Takoradi Forecast Profiles
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Introduction
• Tools	needed
– Python
– Anaconda	,	Jupyter
– SID	data

• SID(	Sudden	Ionospheric Disturbance):	This	is	a	rapid	
change	in	the	ionization	level	of	the	ionosphere	due	to	
eruption	from	the	sun	(solar	flare).	

• Why	does	SID	matter?	
– Because	oceanography	is	a	multi-disciplinary	field.
– Navigation	is	an	important	part	of	oceanography	and	
communication	is	vital	for	navigation.	

– SID	study	helps	to	improve	communication.



Solar	Flare

• Media	1.0:	Solar	eruption



Aims	and	Objectives
• Aim
– Learn	how	to	use	Python

• Objectives
– To	Download	Python	and	anaconda
– To	Install	Python	and	anaconda
– To	Learn	to	plot	graph	using	Python
– To	plot	24hr	SID	data	collected	at	University	of	Ilorin,	
Ilorin-Nigeria,	using	PYTHON

– To	identify	solar	flare	signature	(SID)	on	the	data
Note:	VLF	signal	is	enhanced	during	SID	
occurrence,	thus	we	are	looking	for	an	
enhancement	on	our	plot.



Anaconda	Navigator



Import	Relevant	Libraries



Import	Data



Extract	Data



Plot	(Cont.)



Graph	Label



Graph	Label	(Cont.)



Result:	Discussion

• The	hike	on	the	graph	indicates	Sudden	Ionospheric Disturbance	caused	by	
C- class	solar	flare.	The	plot	can	be	compared	with	GOES-15	satellite	plot	for	
2016-01-27	on	http://www.tesis.lebedev.ru/en/sun_flares.html



Conclusions

• I	had	learned	to	plot	SID	data	using	PYTHON	tools
• Python	is	an	excellent	scientific	tool
• COESSING,	2018	is	a	success	for	me!!!
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