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also	explains	exactly	the	same	fraction99of	the	variance	in	each	model:	20%.	The	second	and	third	EOFs	characterize	wavenumber	11004anomalies:	all	higher	order	EOFs	come	in	sinusoidal	pairs,	increasing	in	wavenumber.	The101phase	is	arbitrary,	as	the	two	wavenumber	1	modes	explain	the	same	fraction	of	variance.	For102finite	sampling,	one
would	see	slight	mixing	between	the	wavenumbers,	but	the	top	modes103are	well	established,	even	for	a	reasonable	number	of	samples.104The	key	result	in	Fig.	2	is	that	both	models	exhibit	a	robust	¢ÃÂÂannular	mode¢ÃÂÂ	as	their105leading	EOF,	and	that	both	annular	modes	explain	the	same	total	fraction	of	the	variance.106Only	one	of	the
apparent	¢ÃÂÂannular	modes¢ÃÂÂ,	however,	reflects	dynamical	annularity	in	the107flow.108From	the	perspective	of	EOFs,	one	can	only	distinguish	the	two	models	by	examining109their	EOF	spectra,	i.e.,	the	relative	variance	associated	with	all	modes	(Fig.	2c).	By	design,110the	annular	modes	(the	leading	EOFs)	in	both	models	explain	the	same
fraction	of	the	total111variance	(20%).	The	key	di¢ÃÂµÂerences	between	the	EOF	spectra	from	the	two	models	lie	in	the112relative	variance	explained	by	their	higher	order	EOFs.	In	the	case	of	model	1,	the	first	EOF113explains	only	slightly	more	variance	than	Eht	taht	swohs	)3(	=	k	gnittes731.ecnairav	fo	tnuoma	siht	gniziretcae	hcae	,seddom	op
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artceps221eht	taht	raelc	ekam	sledom	eht	,dnoceS	.)2	ledom(	sedutignol	etomer	neewteb	ytilibairav121esahp-ni	htiw	sesac	)ii(	dna	)1	ledom(	lacol	ylticilpxe	era	snoitalerroc	eht	tub	mrofinu	yllanoz021era	wolf	eht	fo	scitsitats	eht	erehw	sesac	)i(	:noitalucric	eht	fo	snoitarugifnoc	tnereÂµÂÃ¢id	yrev911owt	morf	esira	nac	snrettap	ekil-ralunna	lacitnedi
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that	ereht411,2	ledom	Fo	esac	eht	ni	.sfoe	driht	ro	dnocess	of	of	the	autocorrelation	function	determines138the	strength	of	the	annular	mode.	For	systems	with	zonally	uniform	statistics,	there	is139thus	a	nice	interpretation	of	the	strength	of	the	annular	mode:	the	fraction	of	the	variance140expressed	by	the	annular	mode	is	simply	the
¢ÃÂÂaverage¢ÃÂÂ	of	the	covariance	function	between	a141given	base	point	and	all	other	points.	This	will	hold	even	in	cases	where	the	annular	mode142is	not	the	first	EOF.143Returning	to	the	simple	stochastic	models	in	Section	2,	we	can	now	see	how	the	two	mod-144els	were	designed	to	have	the	same	annular	mode.	The	average	value	of	the	two
covariance145functions	in	Fig.	1c	is	0.2	in	both	cases,	so	that	the	¢ÃÂÂannular	mode¢ÃÂÂ	in	each	model	explains1461	For	a	discrete	system	with	n	points	in	longitude,	the	missing	partner	to	the	wavenumber	0	mode	is	oneof	the	wavenumber	n/2	modes	which	is	degenerate,	appearing	constant	on	the	discrete	grid.	But	for	anyrealistic	geophysical	flow
the	variance	decays	quickly	for	high	wavenumbers	and	this	mode	is	insignificant.620%	of	the	total	variance.	In	model	X1,	the	average	correlation	of	0.2	derives	solely	from	the147strong	positive	correlation	over	half	a	hemisphere.	That	is,	the	annular	mode	is	the	most148important	EOF,	but	it	only	reflects	the	annularity	of	the	statistics.	In	model	X2,
half	of	the149variance	associated	with	the	annular	mode	can	be	attributed	to	dynamical	annularity,	as150given	by	the	global	baseline	correlation	of	0.1.	The	other	half	is	attributable	to	the	positive151correlation	on	local	scales,	reflecting	the	spatial	redness	of	the	circulation.152Model	X2	shows	that	even	in	a	system	with	dynamical	annularity,	the
¢ÃÂÂstrength¢ÃÂÂ	of	the153annular	model	is	enhanced	by	the	spatial	redness	of	the	flow,	which	exists	independent	of154underlying	dynamical	annularity.	The	weaker	spatial	redness	of	the	flow	in	model	X2	relative155to	X1	is	visibly	apparent	in	the	structure	of	its	samples	(compare	Fig.	1a	and	While	the	prevalence	of	coherent	dynamic	cancellation
leads	to	the	great	gap	between	the	hamlet	of	157variance	associated	with	the	wave	number	0	and	other	waves	in	the	eof.	Dynamic	when	there	is159Grande	separation	between	the	variance	explained	by	it	and	the	modalities	of	higher	order.	In	this	case,	160	â	€	â	€	œIt's	average	in	all	longitudes	derives	from	a	distant	field	correlation,	not	only	the
Rossorespazazia	161	of	the	circulation.	162i	models	of	section	2	are	two	examples	of	a	family	of	stochastic	systems	with	spatial	structure163correzione164f	()	=	(1)	and	(/â	†	µ)	2	+,	(4)	graphically	graphically	in	figure	3A.	The	Â	â	µ	parameter	is	the	spatial	decoration	scale	(defined165	as	the	Gaussian	width	of	the	correlations	in	units	of	Radians)	and
the	parameter	is	the	basic	correlation166nular	of	the	model.	For	systems	with	this	spatial	decoration	structure,	the	EOF	167leading	is	always	ring	finger	and	the	second	and	third	EOF	always	have	a	wave	structure	1,168	even	if	there	is	no	ring	correlation	(i.e.,	=	0).	Ciè	follows	that	a	lourier169trasforma	of	a	Gaussian	is	a	Gaussian,	such	that	power	is
always	maximum	to	zero	e170decays	with	more	high	wave	numbers.	171fig.	3B	summarize	the	variance	explained	by	the	main	EOF	of	the	system	considered1727in	Fig.	3A	according	to	the	scale	of	spatial	decoration	(orderly)	and	the	amplitude	of173	the	correction	of	the	base	line	base	line	(abscissa).	The	contours	indicate	the	variance
explained174dall'Of	main	(Annular);	The	shading	indicates	the	ratio	of	the	variation	between	the175leading	and	the	second	(number	of	donda	one)	eofs.	The	dark	blue	shading	indicates	regions	in	which176	the	EOFs	are	degenerated	(explain	the	same	quantity	of	variance).	The	white	shading	indicates	177gegioni	in	which	the	first	EOF	explains	about
twice	the	variation	of	the	second	EOF.	178	at	the	origin	plot	(),!	0	and	=	0),	system	system	illedom	icilpmes	I	8991	.snaidar	31.0	µâ	elacol	enoizalerroc	anu	odnedeihcir	,enoizairav	id	enoizarf	assets	al	emirpse	ehc891eraluna		Ãtiladom	anu	noc	am	,)1,0	=	,¨Ãoic(	1,0	id	esab	eraluna	enoizalerroc	al	ereva	rep	otattegorp	791	are	)ossor	otardauq	li(	2
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ralunna2810	adno'd	oremun	la	ataicossa	enoizairav	al	ehc	omaivort	,)	noc	ralunna181esab	enoizalerroc	al	odnatnemua	e	aloccip	etnematinifni	µâ	elaizaps	enoizaroced	id	alacs	al	odnenetnam	081,¨Ãoic(	enigiro'llad	x	essa'l	ognul	oirporp	odnaiggaiV	.itareneged	onatnevid	FOE	ilg	ittut	e971,ocnaib	eromur	id	etimil	li	alla	alla	e	,iraluna	FOE	a	ogoul	onnad
ehc	inoizidnoc002	elled	acimaronap	anu	onocsinrof	etnedecerp	enoizes	allen	e	otseuq	ni	The	main	eof	explained	the	variance201	in	distinguishing	between	the	statistical	and	dynamic	anularit.	In	the	202foling	sections	we	apply	these	intuitions	to	the	output	from	a	general	circulation	model	and	203	Observations.	In	the	case	of	complex	geophysical
flows	with	outphase	correlations	between204-longitudes	(i.e.	teleconnections),	not	only	the	variance	explained205	among	the	main	EOFs,	but	also	the	space	correlation	F	()	must	be	considered.	2064.	The	circulation	anularities	in	the	models	and	re-207analysis208	as	the	balance	between	the	dynamic	anularity	vs.	Statistics	take	place	in	general	models
and	observations	of	circulation	and	observations?	In	this	section,	we	apply	the	intuitions	acquired	from	the	210simple	models	to	longitudinal	variations	of	atmospheric	circulation	to	a	single	latitude,	211e.g.,	variations	in	the	pressure	of	the	sea	level	or	geopotential	height	at	50	seconds.	We	focus	on	a	singles212laitude	to	provide	a	direct	analogue	to
simple	unidimensional	stochastic	models	in	planned	sections213,	even	if	a	single	latitude	acts	as	a	testing	tests	â	€	âµ	for	the	ring	behavior.	The	214Nort	and	southern	ring	modalities	are	based	on	the	EOF	analysis	of	two	-dimensional	fields215slp	or	geopotenial,	where	spherical	geometry	naturally	connects	the	circulation216at	all	the	longitudes	on
the	pole.	217A.	The	ring	variability	in	a	dry	dynamic	Core218	first	consider	a	model	of	three	-dimensional	primitive	equation	without	humidity	on	the	sphere,	219Often,	indicated	as	a	dynamic	dry	nucleus.	The	model	is	performed	with	a	lower	220	-shaped,	uniform,	so	that	all	the	force	are	independent	of	longitude.	So	the	circulation	is	221statistically
annular,	making	it	an	ideal	starting	point	to	connect	with	the	theory	described2229	in	the	previous	section.	223	The	model	is	a	model	of	Spectral	primitive	developed	by	the	geophysical	laboratory	of	the	fluid	Dy-224namics	(GFDL),	performed	with	troncular	trongolars	42	(T42	)	Spectral	spectral	resolutionevenly	spaced	vertically.	is	forced	to	held	and
Suarez	(1994)	â€	œSisica	€	226a	simple	recipe	to	generate	a	realistic	global	circulation	with	minimal	parametrization.227briefly,	all	diabatic	processes	are	replaced	by	the	Newtonian	relaxation	of	the	temperature	at	228;	to	approach	an	atmosphere	in	the	radiative	convective	balance,	interaction	229	and	the	surface	is	approximated	by	the	lower	rayle
friction.	the	balance	temperature	profile	is	independent	of	longitude	and	time,	so	it	is	never	an	annual	cycle.232a	setting	of	the	key	parameter	the	structure	of	the	balance	temperature	profile	is	the	TEM-233.	suorez	(1994)	.234as	explored	in	numerous	studies	(e.g.,	gerber	and	vallis	2007;	simpson	etnic	al	balance	2010;	235garfinkel	et	alacco	2013,)
the	strength	of	the	average	profile	the	temperature	gradient	of	the	world	a237	leads	to	a	stronger	spatial	consistency	of	the	circulation	and	the	En-238	persistence	of	the	annular	mode.	oiamo	this	sensitivity	to	counter	the	integrations239	with	various	degrees	of	dynamic	anularity.240	the	temperature	of	†	μerence	(t)	y	strongly	influences	the
climatology	of	the	model,	as241lustrated	by	the	winds	of	nearby	surface	(blue	curve)	in	fig.	4,	and	can	be	compared	with	242	so	results	based	on	the	interim	reanalysis	in	era	in	fig.	6.	search	results	3	3

A	blowout	preventer	(BOP)	(pronounced	B-O-P,	not	"bop")	is	a	specialized	valve	or	similar	mechanical	device,	used	to	seal,	control	and	monitor	oil	and	gas	wells	to	prevent	blowouts,	the	uncontrolled	release	of	crude	oil	or	natural	gas	from	a	well.They	are	usually	installed	in	stacks	of	other	valves.	Blowout	preventers	were	developed	to	cope	with
extreme	erratic	pressures	and	…
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