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Photo	Courtesy:	Pixabay	In	science,	a	product	©	What	is	formed	when	two	or	more	qu-products	or	materials	©	Ris-raw	reacts.	There	may	be	more	than	one	product	that	is	©	formed	in	a	Kenya	reaction.	Quota	or	MATTER	products	©	raw	laughs	that	exist	before	the	reaction	are	called	reactants.	It	is	important	to	note	that	the	reagents	and	products	involved	in	a	chemical	reaction	are	made	up	of	the	same	atoms.	The	bonds	between	atoms	are	created	or	broken	during	the	chemical	reactions,	resulting	in	new	substances	that	have	different	forms	of	their
reagents.	The	CK-12	Foundation	explains	that	products	are	the	result	of	some	kind	of	underwater	change.	Think	of	a	candle	fire:	The	candle	©	transformed	into	a	different	kind	of	morning	©	I'd	laugh.	©	Water	and	steam	dioxide	hygiene.	In	this	case,	the	reactants	would	be	the	candle	(composed	of	its	wick	and	wax)	and	oxygen,	which	is	already	present	in	the	air.	In	science,	quantum	reactions	are	typically	expressed	in	the	form	of	an	equation.	Pressure	books	explain	that	an	arrow	pointing	to	the	right	means	that	reagents	react	to	produce	a	product.	The	items
on	the	left	are	the	reagents,	while	the	items	on	the	right	are	the	products.	More	signs	can	be	found	on	both	sides	o	f	the	equation	and	indicate	separate	products	or	reaction	devices.	Is	Josep	160;	Sometimes	these	equations	must	balance,	which	means	that	the	number	of	atoms	for	each	element	must	be	equal	in	the	reagent	sides	and	product	of	the	equation.	To	balance	them,	it	may	be	necessary	to	change	the	coefficients	of	the	equation.	Examples	of	quantum	reactions	It's	safe	to	stay	in.	It's
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is.	It	is.	It	is.	It	is	worth	noting	that	some	reactions	may	fall	into	more	than	one	category.	The	Carolina	Biological	Supply	Company	explains	them	as	follows:	Combination	or	reaction	reaction:	When	two	or	more	reagents	come	together	to	create	a	new	product	(A+BDESTINAR	AB)	Reactions	of	When	When	When	When	an	element	replaces	a	similar	element	of	another	reagent	compound	(A+	BC	Ã¢	AB	+	C)	Double	replacement	reactions	or	meta-osse:	When	(AB	+	CD	Ã¢	AD	+	BC)	Fuel	reactions:	When	a	substance	reacts	with	oxygen	©,	resulting	in	a	release	of
energy	in	the	form	of	light	and	heat;	these	reactions	must	have	O2	as	one	of	their	Reagents	Quantum	Reactions	in	Daily	Life	Quantum	Reactions,	and	the	products	formed	by	them,	are	present	around	us.	Some	of	the	most	popular	types	of	reactions	are	covered	by	biology,	which	encompasses	all	living	things.	A	well-known	quantum	reaction	is	©	cell	respiration,	which	khan	academy	says	is	how	organisms	decomplace	glucose	to	create	energy.	The	process	can	occur	with	(aerobically),	or	without	(anaerobically)	without	©	nium.	Whether	it	involves	or	not
oxygÃ©nio,	both	reactions	produce	adenosine	triphosphate	(ATP).	ATP	Is	©	form	of	energy	that	supports	virtually	all	living	things.Ã	A	second	well-known	quantum	reaction	©	photosÃntese,	which	science	describes	as	what	plants	do	to	convert	light	energy	into	quantum	energy.	The	process	removes	carbon	dioxide	from	the	atmosphere	to	create	©	that	we	use	to	breathe.Ã	The	reagents	involved	in	photosãntese	are	light	energy,	water,	carbon	diaxide,	and	chlorophyll.	The	products	are	glucose	or	sugar,	oxygen,	©,	and	water.	MORE	THAN	REFERÃNCIA.COM
Chapter	reviewed	by	ClÃÂ¡udia	M.	Viana,	PatrÃcia	Abrantes	and	Jorge	RochaSubmitted:	December	3,	2018Revised:	March	29,	2019Published:	November	13,	2019DOI:	10.5772/intechopen.86121The	science	of	information	can	be	defined	as	the	science	that	investigates	the	properties	and	behavior	of	the	information,	the	forts	that	govern	its	flow,	and	the	means	of	processing	it.	The	process	includes	the	origin,	disclosure,	collection,	organization,	storage,	retrieval,	interpretation	and	use	of	information.	Although	this	view	Not	consensual,	one	can	affirm	that	there
are	various	information	skills	and	that	they	can	be	separated	into	two	groups.	The	first	group	(e.g.	librarian,	journalism	and	communication)	mainly	studies	the	transfer	of	information	and	the	second	group	(e.g.	philosophy,	sociology	and	cognitive	skills	in	general)	preferentially	focuses	on	certain	aspects	of	information	transfer.	©	It	is	easy	to	think	o	f	a	science	in	which	at	least	one	of	your	study	objects	does	not	consider	the	geographic	space.	However,	the	©	Of	course	some	areas	of	today	have	appropriated	geographical	information	more	than	others.
Assuming	the	principle	that	data	(geographic	or	otherwise)	are	a	construct	of	knowledge	in	a	given	political,	economical	and	esprit	context,	the	question	©	know	how	©	Can	you	separate	the	geographic	context,	or	in	a	broader	sense	the	geographical	context,	from	these	data?	Space	knowledge	has	long	been	of	critical	importance	both	in	the	development	of	human	activities	and	in	the	understanding	of	how	humanity	interacts	with	space.	The	possibility	of	knowing	the	geographical	location	of	a	phenomenon,	of	establishing	relationships	with	other	elements	of
the	territory,	t	o	identify	geographical	patterns	or	to	take	decisions	based	on	their	geographical	examples	of	how	spatial	information	and	knowledge	over	the	years	play	a	major	role	in	social	policy,	and	economic	development.	Geographical	information	of	the	world	is	in	an	exponential	period	of	development,	sustained	by	the	availability	of	new	sensors,	images,	open	georeferenced	data	and	social	media,	and	mobile	devices,	enabling	to	produce	new	knowledge	about	this	world	and	empathic	geographic	phenomena	[1,	2].	Almost	every	phenomenon	we	face	daily
assumes	a	territorial	expression.	Represent,	analyze	and	know	the	spatial	dimension	associated	with	these	phenomena	©	one	of	the	main	challenges	faced	by	Systems	Geographical	Information	(GIS).	Constant	collection	of	geographical	data	from	holistic	information	and	the	analysis	of	its	place	in	territory,	that	is,	the	location	analysis,	allows	a	more	direct	science	[3]	which	can	influence	the	creation	of	the	use	of	geographical	knowledge	I	am.	This	holipic	point	of	view	allows	researchers	to	put	questions	that	were	previously	impossible	[4].	Multidisciplinary
approaches	lead	to	important	knowledge	about	the	adoption	of	a	systemic	approach	to	information	management.	As	the	science	of	information	can	be	understood	as	a	group,	the	geographic	science	is	a	set	of	scienties	interested	in	fansical	and	/	or	human	geographic	processes.	Although	this	definition	is	consistent	with	the	broad	definition	of	geography,	the	term	should	not	only	be	circumscribed	to	the	current	school	of	geography,	but	also	involves	areas	such	as	meteorology,	geology,	environment	,	epidemiology,	geomarketing,	and	many	others	who	study	the
phenomenon	¢	s	geographic	dimensions.	In	fact,	nowadays,	the	SIG	reassures	several	areas	of	knowledge.	These	areas	of	the	science	influence	each	other,	creating	conceptual	and	technical	interfaces	such	as	multidisciplinarity.	Michael	Goodchild	has	first	coined	the	â	€	™	s	geographic	information	science	in	1992,	defining	it	as	the	investigation	Persistent,	consistent	with	metallic	values,	type	and	characteristics	of	data	[5].	This	science	operates	through	the	techniques,	all	and	approaches	associated	with	the	SIG	and	seeks	to	redefine	the	geographical
concepts	and	their	use	in	the	context	of	the	Sig.ã,	thus	becomes	clear	that	the	Term	Geographic	Information	Science	(SIG)	is	also	multidisciplinary.	In	1992,	the	Goodchild	[5]	was	requested	to	write	an	article	defining	what	could	be	a	geographical	information	science.	At	that	time,	the	SIG	became	more	widespread	in	companies	and	in	the	investigation,	also	becoming	popular	in	training	programs,	so	the	SIG	community	began	to	stand	it	as	more	than	just	a	tool	or	system,	as	they	began	to	the	GIS	itself	However,	the	author	did	not	propose	a	definition	for	this
science.	Instead,	he	addressed	the	uniqueness	of	geographical	data	in	terms	of	its	properties	and	the	need	for	particular	methodologies	to	deal	with	them	[5],	and	presented	eight	major	contents	that	this	new	science	should	address,	namely:	collection	and	quantification	of	information;	data	acquisition;	geo(spatial)	statistics	and	other	localization	analysis	tools;	spatial	modeling	and	spatial	concepts;	spatial	data	infrastructures,	algorithms	and	procedures;	visualization;	and	decision	making,	concerns.	Almost	30Â	years	have	passed	since	Goodchild	wrote	this
article	titled	Geographic	Information	Science	and	discussing	science	in	GIS.	Â	Although	30Â	years	have	passed,	it	is	curious	to	note	that:1)	The	contents	are	updated.	For	example,	in	data	collection	and	measurement,	we	still	discuss	the	challenges	of	generalization	and	abstraction;	data	collection	also	now	has	much	more	challenges	related	to	massive	data	production,	partly	due	to	the	developments	of	the	Web	and	the	Internet	of	Things	(IoT),	and	the	quality	of	these	data	at	a	time	when	almost	everyone	can	produce	geographic	data.	In	addition,	in	the	field	of
exposure,	we	went	from	problems	related	to	2.5	and	3D	to	4D,	5D,	virtual	reality,	and	immersion.	On	the	other	hand,	in	relation	to	institutional,	management	and	ethics	issues,	new	improvements	on	the	web	have	raised	more	challenges	related	to	free	data	software	and	interoperability,	and	voluntary	geographic	information	(IGV)	and	data	production	and	use,	or	with	disparities	of	access	to	geographic	information	(IG)	and	data	privacy	problems.2)	If	IG	is	a	science	or	if	it	exists	to	support	other	sciences	it	remains	a	long-standing	debate.	Why	is	that?	By	lack	of
own	law,	it	applies	(adapted)	other	algorithms	and	scientific	theories,	so	there	can	be	no	independentother	sciences,	and	©	extremely	dynamic,	with	new	branches	to	be	added	frequently	and	Fuzzy	limits	are	added	with	other	sciences	[6,	7].	What	makes	GI	a	science?	Reitsma	[6]	presented	an	interesting	argument	on	this	issue.	It	supports	that	the	IG	is	a	science	because	it	has	a	distinctive	object	of	study	and	the	(geographic)	representation	of	the	world,	such	as	Goodchild,	in	1992,	once	referred	to	when	it	argued	about	the	singularity	of	space	data
(geographic).	Therefore,	how	to	transform	space	data	into	geographical	thinking	or	knowledge	is	the	main	core	of	this	science	[5].	Is	there	a	definition	for	GISc?	Everything	said,	we	might	as	well	think	there's	no	definition	for	GISc.	In	fact,	defining	GISc	is	not	consensual,	as	well	as	GIS	for	a	long	time.	However,	there	are	some	attempts.	The	definition	of	Rapper	is	perhaps	the	best	known	as	defining	GISc	as	“a	perfect	multidisciplinary	with	a	core	of	software	theory,	data	and	engineering	work	and	a	periphery	of	engagement	with	related	disciplines”[8].	While
Reitsma	[6]	suggests	that	it	is	the	study	of	how	geographic	information	is	formed,	collected,	managed,	analyzed	and	visualized	to	represent	the	world.	Others	added	that	GISc	is	also	responsible	for	analyzing	the	impacts	of	the	IGS	on	society	and	vice	versa	[8,	9].	Advertising	The	Geographic	Information	Science	(GIS)	operates	through	the	techniques,	methods	and	approaches	associated	with	the	IGI	and	seeks	to	redefine	the	geographical	concepts	and	their	use	in	the	context	of	the	IGI.	Thus,	it	is	clear	that	the	term	GISc	is	also	multidisciplinary.	Here,	we	begin
to	propose	some	more	comprehensive	concepts	about	geography,	which	treats	“Geo”	not	only	as	a	discipline,	but	also	as	a	means	for	an	end.	For	this,	first,	we	go	first	to	the	conceptualization	of	science	as	a	systematized	knowledge	body	acquired	through	the	observation,	identification,	research	and	explanation	of	certain	categories	of	phenomena	and	facts	and	formulated	methodically	and	rationally.	Going	a	little	further,	we	come	to	this	definition	of	the	Geographic	Information	Science,	byGoodchild,	aAt	the	University	of	Santa	Bárbara	who	advised	the	former
president	of	the	United	States	of	America,	Al	Gore,	on	the	film	A	Â	¢	Inconvenience.	As	the	systematic	study,	according	to	scientific	principles,	nature	and	properties	of	information.	The	science	of	geographic	information	is	the	subset	of	the	information	science	that	refers	Is	the	geographical	information	¢	[5],	that	is,	it	makes	sense	to	speak	of	the	geographical	information?	Or	will	it	be	possible	to	use	a	shorter	term	geoscience?	In	fact,	the	concept	of	land	Digital	was	introduced	by	the	former	Vice	President	of	the	United	States	of	America,	Al	Gore,	in	1998	[10].
Gore	compared	him	to	a	digital	world	that	mirrors	reality	[11].	This	concept	becomes	an	accurate	reality	Most	of	the	virtual	globes	(such	as	Google	Earth)	that	facilitate	the	massification	of	both	research	and	information	sharing	[12].	This	context	is	seen	as	an	AC	value	Scratched	for	geography.	In	addition	to	reinforcing	your	importation	as	a	science	of	innovation,	it	also	benefits	from	a	new	dimension	of	the	space,	which	leads	to	virtual	geography,	supporting	the	development	of	a	geography	with	new	contours	,	supported	by	the	proliferation	of	new	digital
technologies	[14].	Contents	that	are	part	of	GIB	are:	data	collection	forms,	from	total	stations,	receptors	of	the	global	navigation	system	(GNSS),	satan	and	drones,	Smartphones	,	IOOT	devices	and	to	the	owners,	which	are	also	"navigation	sensors"	vector	data	formats,	raster,	point	clouds,	tables,	and	s	o	on	as	they	are	modeled,	converted,	and	used.	Preview	of	data	there	are	a	few	©	Each	of	the	printed	maps	was	the	standard	view	but	the	appearance	of	the	computerized	cartography	led	to	cartography	on	screen.	Nowadays	the	spatial	information	is	in	the
palm	of	our	hand	(e.g.	smartphones),	but	also	©	on	new	platforms	such	as	enhanced	and	virtual	reality	vehicles,	3D	printers,	etc.	The	data	analysis	tools	a	long	time	ago,	The	power	of	stratification	or	mapping	of	the	best	route	between	multiple	points	was	restricted	to	"semi-gods	who	inhabited	geo-Islam,	but	nowadays	anyone	has	the	power	of	the	GIS	to	two	clicks	of	distance	(neogeography	[15]).	©	the	item	that	makes	it	clear	that	IACS	are	much	more	than	geographical	©	It	is	because	institutional	issues	involve	politics,	conflict	of	interests,	cultural
differences,	disputes	over	data	ownership,	and	many	others.	Dads	sharing	finally,	the	forms	of	information	sharing	have	changed	a	lot	and	will	move	even	faster	in	the	near	future.	Nowadays,	news	travels	through	the	world	in	a	few	seconds	through	©	social	networks.	This	leads	us	to	a	set	of	paradigm	changes	about	who	possesses	the	data,	which	©	the	scope	of	the	information,	what	will	be	the	impact	of	it,	and	who	will	end-users	be	on.	ICSc	should	focus	on	the	essential	concerns	coming	from	IG.	Other	expressions	have	more	or	less	a	similar	connotation,	for
example,	science	of	spatial,	geometry,	geoinformatics,	and	geocomputation.	All	of	them	will	defend	a	scientific	attitude	towards	the	central	themes	raised	by	the	GIS	applications	and	associated	technologies.	They	all	have	them,	too.	©	have	diverse	backgrounds	and	highlight	no	similar	means	of	facing	geographic	problems.	Finally,	we	come	to	the	pyramids	(Figure	1)	which	clearly	shows	the	Dimensions	of	Geographical	Information	Science	[16],	each	of	equal	importance.	It	should	be	noted	that	of	your	three	come	©	vertices,	only	one	is	related	to	the
technology,	which	©	the	size	for	computing	(although	it	was	originally	written	computer,	we	can	replace	here	with	any	device	with	the	ability	to	collect,	store,	analyze	and	share	geographic	information.)	the	other	two	pillars	of	gisc	relate	to	people	and	society	in	general.	these	are	the	vertices	of	a	triangle,	and	gisc	is	placed	in	the	center.	the	various	expressions	oadas	to	refer	to	gisc	can	serve	to	fill	this	triangle:	that	is,	terms	like	geotechnology,	geometry,	and	geoprocession	are	valid	for	some	approaches,	but	gisc	is	much	more	than	that.	Dimensions	of
geographical	information	science	[16].	the	field	of	gisc	was	only	recently	evidenced	as	a	scientific	domain	with	autonomy,	and	not	only	as	an	u	instrument	just	as	an	occasional	fusion	of	knowledge	of	other	areas.	in	its	fundamental	component,	it	includes	issues	of	cartography,	positioning,	information	systems,	computer	graphics,	and	more.	the	exploitation	of	information	may	also	take	account	of	knowledge	in	the	field	of	statistics,	operational	research,	expert	systems	and	decision	theory.	the	incorporation	of	concepts	and	the	specific	problems	of	the	numerous
application	fields	brought	together	all	these	general	problems	of	geographical	modeling,	adding	theories	and	techniques	in	fields	as	diverse	as	physics,	geography,	planning,	health,	demography	and	among	many	others.	one	of	the	main	challenges	of	gisc	is	the	development	of	techniques	and	abstractions	capable	of	properly	representing	dynamic	phenomena.	in	fact,	gisc	corresponds	to	a	set	of	fundamental	scientific	knowledge	and	methods	for	the	development	and	validation	of	spatial	theories,	but	do	not	advocate	sig	as	an	isolated	entity,	u.e.,	a	science	itself
(figure	2.)	this	approach	agrees	with	the	definition	of	sig	as	a	tool,	but	considers	it	redutiva,	since	it	excludes	concepts;	fundamentals;	methodologies;	rules;	and	methods	of	analysis,	measurement,	evaluation	andof	decisions	of	space	models.	From	geography	to	GIS.	So,	there's	Issues	where	the	GISc	is	all	about	using	a	GIS	environment	to	rebuild,	restructure	and	solve	pr	e-existing	research	problems,	many	of	them	much	older	than	the	GIS	itself.	Actually,	uh...	©	It	is	much	easier	to	label	the	GISc	than	to	define	it	[17].	Therefore,	scientists	generally	adopt	a
defensive	position	when	it	comes	to	positioning	the	ICSc	in	relation	to	other	sciences	[6,	18].	However,	everyone	agrees	that	the	basic	and	applied	science	must	have	its	reflection	on	society	[19].	Thus,	it	can	be	determined	that	the	GISc	©	extremely	relevant	to	society.	That's	it.	©	more	difficult	to	demonstrate	in	comparison	to	the	broader	term	of	Geographical	Information	Technologies	(GIT),	which	often	©	shown	to	be	able	to	influence	society	and	vice	versa	[20,	21].	Publicity	Currently,	we	are	facing	a	paradoxical	situation.	On	the	one	hand,	there	is	the
emergence	of	neogeography	and	the	proliferation	of	geographical	content	generated	by	usage	and	geographical	information	more	precisely	voluntary	(GIV).	On	the	other	hand,	we	are	witnessing	a	new	incursion	o	f	music	into	social	sciences,	with	a	growing	motivation	for	the	use	of	physical	models	in	the	analysis	of	social	systems,	e.g.	cities	[22,	23,	24,	25]	and	social	networks	[26].	We	are	going	back	to	our	scope	for	the	traditional	latent	tension	between	macrogeography,	centered	on	general	principles	(application	of	law),	and	microgeography	(registration
check),	which	proliferated	in	most	of	the	©	the	20th	century.	The	first	defends	a	geographic	knowledge	not	©	and	later	an	idiot	[27].	This	is	not	©	the	first	time,	and	certainly	not	the	last	time,	we	s	e	e	this,	and	we	have	differential	modeling	to	provide	it	[28].	The	GISc	held	©	m	both,	the	first	in	algorithms	and	mom	©	all	and	the	second	in	data.	You	can	easily	draw	a	connection	between	physics	and	GISc	by	going	through	space	analysis	[29].	This	is	©	the	first	vision	we	should	retain,	and	this	is	©	particularly	true	for	human	geographers,	in	which	context	it
matters.	Despite	all	efforts,	human	human	geography	Denied	the	importance	of	the	physical	models	based	on	first,	which	makes	it	clear	that	the	interactions	between	the	components	of	the	low-level	system	can	produce	new	features	that	have	proven	to	be	unpredictable,	even	if	we	fully	understand	the	central	laws	that	govern	the	system,	that	is,	emergency.	These	features	are	human	systems	of	organized	(auto)complexity	and	sophisticated	feedback	loops	(positive	and	negative)	leading	to	emerging	behaviors	and	counterintuitive	effects,	e.g.	cities	[30].	Here,
the	spatial	context	is	fundamental©	because	it	influences	the	local	pattern	of	interactions	between	the	components	of	the	system	and,	consequently,	the	dynamic	of	the	system	that	emerges	from	individual	behaviors	[31]	in	a	phenomeno	where	one	can	designate	aggregate	complexity.	The	use	of	models	in	any	branch	of	geography	research	has	proven	to	be	more	efficient©	than	traditional	data	analysis	techniques.	That	said,	it	is	not	intended	to	appeal	to	the	rejection©	of	any	other	technical	that	has	demonstrated	its	usefulness,	nor	do	we	expect	the
geographers	to	alter	their	research	objectives©.	The	models	are	so	effective	and	the	functional	explanation	of	an	ã©	system	is	much	more	effective	than	a	set	of	disconnected	facts	that	the	use	of	models	will	prove	to	be	of	the	greatest	importance	in	the	long	run.	Defending	the	use	of	models	does	not	necessarily	insist©	on	the	study	of	general	geography,	spatial	distribution	or	the	purpose	of	formulating	general	laws.	In	the	long	run,	the	most	significant	result	of	the	development	of	geographical	models	will	be	the	establishment	of	genuine	instructions,	distinct
from	surface	generalizations.	These	models	are	supported	by	a	stronger	base	and	are	strengthened	with	values	that	emerge	to	higher	levels.	For	example,	considering	models	of	spatial	interaction,	or	one	of	its	most	representative:	gravity	model,	it	was	designed	as	an	analogy	to	the	third	Newtony	Gravity	Law	maximization	[32,	33]	and	finally	became	spatially	explained.	The	result	was	a	refined	pan	of	spatial	interaction	models,	including	those	focused	on	the	origin	destination	spatial	context	[34].	This	is	©	where	geography	is	©	different	from	natural	sciences.
It	is	where	the	exceptions,	discrepancies	and	singularity	cannot	be	ignored	because	of	the	fact	that	the	Earth's	surface	is	not	©	an	isotronic	space.	One	should	not	end	up	studying	the	discrepancies	between	the	normative	model	and	the	real	case	instead,	should	insist	on	finishing	the	study	of	the	specific	cases,	the	normative	element,	the	special	element,	and	all	of	them.	Nowadays,	we	have	the	knowledge	and	so	©	necessary	techniques	to	study	what	appear	to	be	part	of	a	more	general	system.	Geography	will	only	achieve	internal	consistency,	being	able	to
abstain	from	reality.	The	choice	is	not	©	only	between	human	and	physical	geography,	regional	and	general,	and	©	only	between	regional	differentiation,	the	evolution	of	the	landscape,	human	ecology	and	the	distribution	of	space	and	recognition.	of	space	patterns,	but	also	©	can	be	between	objective	academic	studies	and	practical	spatial	planning.	It	may	be	between	setting	objectives	to	build	coherent	theories	to	search	for	the	request	in	a	complex	world	and	trying	to	understand	these	parts.	In	both,	models	are	inevitable,	stimulating	and	economical.	One
may	ask	if	we	are	looking	for	truth	or	utility:	a	pertinent	question	currently	in	geography.	Many	simulation	models	used	for	foresight	and	planning	are	black	box	models	and	can	be	useful	in	a	short-term	practical	application,	presenting	a	false	assumption	of	the	nature	of	systems.	We	can	name	the	abductive	reasoning	with	this	kind	of	logical	inference,	which	begins	with	data	and	finishes	by	designing	a	hypothesis	that	best	fits	into	that	data.	This	kind	of	provisional	knowledge	(may	be	true)	©	more	fragile	than	the	induction	(what	is	©	truth)	and	deduction	(the
It	should	be	true)	knowledge.	knowledge.	It	should	be	validated	and	supported	by	long-range	theories	[35].	A	factor	that	gained	importance	and	helped	reinforce	the	role	of	quantitative	geography	(and	dissipating	the	fears)	on	the	implementation	of	models	is	the	growing	mathematical	component,	sometimes	leading	to	the	design	Of	mathematical	geography.	At	present,	we	recognize	geomatics,	that	is,	mathematic	geography,	as	a	branch	of	geography.	Thus,	the	concept	establishes	a	parallelism	between	geography	and	algorithms.	Thus,	it	can	be	said	that
quantitative	geography,	well	seconded	by	the	rapid	diffusion	and	growth	of	computational	technology,	unfolded	for	what	would	be	the	world's	evolution,	the	appearance	of	SIG.ã,	this	branch	expanded	Too	much	other	disciplines	using	GIS	and	remoteshow	(Figure	3)	[36].	Figure	3	expresses	advances	that	push	the	geographic	science	to	cartography,	for	a	much	more	polyvalent	and	dominant	vision	of	Ã	¢	mapsÃ	¢	who	has	its	reflection	on	many	sciences	and	/	or	technologies	.	of	concepts	and	permits	with	an	extensive	applicability,	has	captured	the	attention	of
various	traditional	sciences,	for	example,	physics,	philosophy,	mathematics,	etc.	(Figure	3).	As	follows,	the	GISC	is	often	labeled	as	interdisciplinary,	multidisciplinary,	transdisciplinary,	and	multiparadigmatic.	Although	they	have	different	meanings,	these	definitions	are	generally	used	as	a	synonym.	But	why	this	science	debate,	subciencia	or	multidisciplinary	field	recalling	the	outdoor	or	perhaps	no	discussion	about	whether	the	SIG	and	quantitative	analysis	are	geography?	Some	researchers	still	say	SIGC	is	only	a	response	to	SIG	technology	and	not	a	cutting
edge	science,	giving	the	example	of	the	critical	SIG,	now	fully	integrated	into	the	SIGC,	but	the	focus	of	Disagreement	[37]	This	bifurcated	propensity	©	clear	in	two	completely	distinct	political	understandings	[37:]	one	advocating	a	mathematical	and	formal	perspective	of	the	GISc,	focusing	mainly	on	quantitative	and	computational	aspects	[38,]	and	other	antiessentials	and	anti-interpretative	[39]	The	most	recent,	being	a	method	©	all	deflationary,	it	allows	for	a	joint	role	of	essential	ideologies.	However,	taken	to	the	extreme,	it	can	lead	to	a	totally
amorphous	field	of	research.	Publicity	According	to	Haklay	[37,]	GISc	depends	on	an	inductive	approach	(Figure	4.)	Contrary	to	the	deductive	approach	that	begins	with	a	theory	that	can	be	corroborated	or	not,	depending	on	the	results	of	the	validation	tests,	i.e.,	observations	carried	out,	inductive	approach	com	es	to	theory	based	on	observations,	trying	to	detect	patterns	that	can	lead	to	formulation	of	the	first.	Deductive	(A)	and	inductive	(B)	labour	flows.	Remler	and	Van	Ryzin	[40]	propose	a	clear	divide	between	observational	studies,	natural	experiments
and	quasi-weak/strong	experiments	(Figure	5.)	This	distinction	©	made	in	function	of	the	mother	©	all	of	classification,	if	it	has	some	degree	of	control	(plus	two)	or	if	the	researcher	has	no	control	over	it	(plus	two).	Observation,	that	is,	evidence-based	approach,	is	©	supported	by	longitudinal	and	experimental	procedures	that	strengthen	the	prerogatives	of	randomness	inherit	from	mother	©	all	transverse	[41.]	The	new	mom	©	all	for	data	collection	and	the	availability	of	large	open	data	allow	this	type	of	approach	to	study	complex	human	or	simply	human
systems	[42].	Different	approaches	to	experimental	research	[40].	The	colossal	and	distinct	dissemination	of	data	through	©	Connected	databases	across	the	world	lead	to	an	increasing	expansion	of	the	availability	of	complex	data,	built	from	different	sources	and	their	interaction	with	existing	procedures	and	behaviours	[43,	44].	The	Growth	of	popularity	on	social	media	platforms,	for	example,	Facebook,	Twitter,	Twitter,or	Flickr,	etc.,	resulted	in	the	availability	of	a	large	amount	of	VGI.	Goodchild	[45]	defines	GIV	as	geographic	data	produced	by	users
normally	with	the	support	of	2.0	[46]	Web	capabilities.	In	fact,	society	has	changed	from	a	web	supported	by	documents	to	a	web	supported	by	databases,	crowdsourced	data	and	social	networks	[47],	folded	by	social	behavior	[48]	and	giving	access	to	both	collaborative	tools	and	environments,	enabling	analog	views	[49].	Web	2.0	and	the	omnipresence	of	data	changed	radically	not	only	the	support	©	GIS	technique,	but	also	©	m	of	SIGC,	expanding	the	potential	for	people	to	participate	in	administrative	and	planning	processes	[50].	This	holistic	view	has
allowed	researchers	to	study	the	social	phenomenon	using	digital	tracts	and	social	interactions	that	individuals	leave	online	[51].	There	are	several	examples	of	IGV:	mapping	the	potential	for	forest	fires	[52],	crisis	maps	[53,	54],	geographical	referenced	photo	analysis	(Flickr)	for	tourism	management	[55,	56,	57],	or	mapping	the	direction	of	the	place	[58].	The	Twitter	©	also	©	an	important	data	source	[59]	and	Takhteyev,	Gruzd,	and	Wellman	[60]	studied	the	social	links	among	their	users.	Hello.	©	Crampton	Ethereal.	[61]	assessed	the	possible	influence	of
large	data	on	chronic	geography	using	methods.	©	all	explorers	to	overcome	some	of	the	limitations	related	to	the	use	of	VGI,	and	Ethical	Travel.	[62]	accessed	the	value	of	OpenStreetMap	data	(OSM)	for	the	mapping	of	soil	occupation	(LULC).	It	can	be	stated	that	neogeography	is	bringing	cartographic	and	GIS	knowledge	to	ordinary	citizens	[19].	However,	the	VGI	properties	are	very	different	from	traditional	data	sources.	This	can	make	possible	a	more	complex	and	dynamic	interpretation	than	the	census	data	allowed	[63],	but	implies	more	research	in	the
field	of	GISc	[46].	Constantly,	the	assembly	of	comprehensive	allows	reversing	events	that	stimulate	the	emergence	of	unexpected	results	[27].	The	complexity	of	Points	of	experimental	analysis	of	knowledge	throughout	the	observation	of	processes	[64].	The	potential	for	the	change	in	major	data	has	no	way	to	do	with	size,	but	rather	with	its	resolution-temporal	resolution,	theretical	and	omnipresent	coverage,	and	the	intersection	of	levels	of	Analysis,	of	the	single	to	the	whole	[27,	42].	Now	we	can	study	global	patterns	within	geographic	information	networks
[1]	.Elwood,	Goodchild,	and	Sui	[46]	define	the	Vig	as	a	"paradigmatic	change	in	the	way	the	information	Geographic	is	created	and	shared	"and	reinforce	the	idea	that	it	is	necessary	to	investigate	more	to	develop	new	machines	of	spatial	data	analysis.	Intrinsically,	the	advances	to	which	we	are	watching	in	the	Fields	of	Vig	and	/	or	large	data	open	new	fields	of	investigation	for	GIB,	especially	with	regard	to	analytical	capabilities.	At	the	same	time,	the	GISC	seeks	a	procedural	basis	to	deal	with	the	specific	restrictions	related	to	the	use	of	VGI	and	/	or	large
data.	Such	challenges	comprise	the	quality	and	understanding	of	the	data	in	order	to	obtain	a	valid	status	sample,	privacy	and	methods,	and	techniques	to	deal	with	geographic	data.PublicityGisc	is	strongly	linked	geography	,	as	they	also	analyze	the	same	characteristics	of	reality	[65]	using	comparable	perspectives.	Thus,	GISC	is	the	science	by	systems	of	the	system	¢	[5]	mainly	centered	on	computational	and	representation,	while	geography	aims	to	model	and	predict	the	geographic	phenomenon.	o	with	traditional	social	physics	(and	geography)	is
understandable.	They	both	sought	universal	laws,	which	now,	looking	back,	looks	in	the	minimum	a	little	bit	"Â	ve.	At	the	time,	due	to	limited	data	and	weak	computational	processing	capacity,	researchers	in	general	and	specifically	the	geographers	presumed	homogeneity	within	the	physical	and	social	systems.	Doing	this,	we	turn	an	exciting	environment	and	in	data,	this	is	©,	reality,	in	sterile,	amorphous	and	lifeless	models.	In	their	beginning,	spatial	analysis	and	GISc	followed	this	approach	despite	having	very	much	The	new	geography,	social	physics,
spatial	analysis	and	gisc	are	substantially	different,	since	they	are	driven	by	data	and	chrasts.	The	computer	is	the	essential	element	and	not	an	auxiliary.	By	becoming	more	and	more	sophisticated,	GISB	assumes	that	the	generalization	is	possible	although	the	context	is	extremely	important.	Continuously,	instead	of	flattening	the	geographic	space	for	unsuitable	uniformity,	GISC	promotes	heterogeneity	As	a	key	feature	to	understand	how	processes	evolve	and	how	to	obtain	better	results	through	a	contrarian-based	polic.	In	addition,	this	continuing
investigation	can	focus	on	the	complexity	of	the	results	of	the	policies.	Social	and	socio-fansical	systems	are	complex	by	nature	and	have	a	private	dynamic	with	several	(positive	or	negative)	feedback	loops.	Some	of	these	feedback	are	expected,	such	as	the	mechanism	that	all	living	systems	have	to	maintain	order	conditions	(ie	homeostasis),	and	others	do	not,	leading	to	the	appearance	of	new	characteristics	of	the	system	(ie	emergency	).	For	this	reason,	it	can	be	demanding	(or	even	impossible)	to	evaluate	the	success	of	a	political	intervention.	The	great
data,	and	its	constant	data	set,	allow	this	to	happen	naturally,	without	constraints	[3].	A	political	intervention	can	result	in	numerous,	positive	or	negative	results,	which	will	resist	for	a	long	time	[30].	The	use	of	deliberate	and	delayed	experimental	investigation	makes	it	problematic	to	exploit	the	entire	quantity	of	existing	options	[66].	A	greater	commitment	commiters	in	the	intensive	data	analysis	allows	additional	subtle,	comprehensive	and	profound	approaches	to	complex	problems,	refining	investigation	and	at	the	same	time	making	the	policies	supported
by	the	more	understandable	science	for	ordinary	people,	Example,	climatic	changes	[67]	However,	Big	Data	is	probably	the	most	important	paradigm	shift	that,	with	more	or	less	delay,	will	change	the	IGC.	The	main	issue	is	the	inherent	and	increasingly	widespread	communicative	status	of	geographic	data	[68,	69].	Web	2.0,	VGI	[70]	and	neogeography	[15],	and	also	sensors	that	allow	real-time	data	capture	prove	that	this	is	a	reality	without	return	[71].	The	theory	is	fundamental	to	obtain	clarification	on	what	the	data	reveals	and	for	the	treatment	of	large
data	[42].	To	avoid	being	stuck	in	a	sort	of	data	dependence,	we	need	to	understand	the	processes	(including	measurement	methods	and	technologies)	that	generate	it	[72].	Blaschke	and	Merschdorf	[7]	recognized	distinct	trends	in	GISc.	They	systematized	us	in	10	items:	(i)	many	spatial	data,	(ii)	spatial	thinking,	(iii)	fuzzy	analysis	and	transformation	into	non-spatial	geographic	data,	(iv)	spatial	computing,	(v)	ubiquitous	computing,	(vi)	non-Cartesian	measurements,	(vii)	spherical	innovative	spatial	analysis,	(viii)	VGI,	(ix)	neogeography,	and	(x)	geographical
knowledge.	From	the	perspective	of	the	citizen	and/or	researcher,	these	10	trends	can	be	grouped	into	five	main	groups:	(i)	large	data	and	location	analyses;	(ii)	the	rebirth	of	temporal	geography	with	mobile	users,	mobile	sensors	and	trajectories;	(iii)	cognition,	emotions	and	other	immeasurable	data	in	a	simple	way;	(iv)	a	more	space-conscious	society	with	geobrowers	and/or	virtual	globes;	and	(v)	the	discovery	of	geo-scales.	Looking	at	possible	interactions,	it	is	possible	to	isolate	three	groups,	i.e.	analysis	and	mapping	of	the	location,	spatial-time	modeling,
and	social	media	and	citizens.	This	last	clearly	includes	the	user's	perspectives,	and	is	strongly	linked	to	thewhich	characterizes	GISC.	Representation	of	the	prospects	of	Investigation	Gisc	[73].	Thought	and	space	raciocy	constitute	a	form	of	thought	reasoned	in	the	concept	of	space,	in	the	tools	of	representation	and	in	the	process	of	reasoning	[74],	and	are	stimulated	through	manipulation	of	manipulation	geotechnologies	[75,	76].	Researchers	should	act	with	extreme	caution;	As	Facebook	and	Google	have	recently	showed	the	world,	there	is	no	one-line	line,
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