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How	to	read	wind	direction	on	a	station	model

For	example,	if	a	thunderstorm	rolls	in,	the	visibility	can	drop	very	quickly.	Just	so	you	don't	think	that	vectors	relate	only	to	movement,	consider	that	the	temperature	gradient	is	a	vector	quantity.	For	more	information	about	any	parameters	plotted	in	the	station	model,	please	click	on	that	parameter	or	the	links	provided	below.	The	current	weather
conditions	are	usually	represented	by	a	symbol.	This	is	because	the	pressure	is	what	will	determine	the	strength	of	the	storm.	If	the	pressure	is	falling,	then	the	line	will	be	going	down.	So,	if	the	wind	blows	from	the	north,	for	example,	it	is	a	"northerly"	(or	"north")	wind,	NOT	a	"southerly"	or	"south"	wind.	For	example,	four	flags	and	two	lines	would
equal	40	knots	(50+50+50+50+20).	If	it	is	raining	heavily,	the	visibility	will	be	reduced	and	the	current	conditions	will	be	cloudy	or	rainy.	Wind	direction	is	important	to	take	note	of	because	it	can	give	you	an	idea	of	where	the	storm	is	heading.	These	situations	are	indicative	of	special	surface	features	such	as	low	pressure	centers	and	troughs.	When
weather	forecasters	manually	create	a	streamline	analysis,	they	generally	draw	the	streamlines	tangent	to	local	winds.	In	order	that	you	have	a	better	understanding	of	these	maps,	let's	look	at	some	more	examples	and	discuss	how	they	are	constructed.	You	can	find	out	the	dew	point	in	the	lower	left	corner	of	the	weather	station	model.	Besides	the
number,	there’s	also	a	thing	called	a	pressure	trend.	Now	you	can	enjoy	the	weather	with	a	whole	new	level	of	understanding!	I	hope	this	guide	was	helpful	in	answering	some	of	your	questions	about	how	to	read	weather	station	models.	Notice	that	the	precipitation	is	roughly	correlated	with	the	region	where	all	of	the	streamlines	are	coming
together.	However,	if	you	think	about	it,	you	will	realize	that	the	temperature	gradient	has	a	direction	(or	orientation)	as	well.	Page	2	For	many	of	us,	the	days	of	sitting	in	front	of	the	television	every	evening	to	catch	the	news	are	long	gone.	Typically,	when	we	talk	about	a	variable	being	vector,	we	mean	that		this	variable	has	both	a	magnitude	and
direction.	A	wind	that	blows	from	the	east	is	a	90-degree	wind,	while	a	wind	direction	of	270	degrees	corresponds	to	a	wind	that	blows	from	the	west.	That’s	why	it’s	always	a	good	idea	to	check	the	forecast	before	making	any	decisions	based	on	the	pressure	trend.	You	will	notice	that	the	flag	has	a	variation	of	lines,	with	some	being	longer	and	others
being	shorter.	This	is	why	it	is	important	to	keep	an	eye	on	the	visibility	number	so	that	you	know	when	the	conditions	might	Rain	Rain	is	usually	depicted	by	a	symbol	that	looks	like	dots.	The	arrows	on	this	plot	represent	the	vector	wind.	03	--	The	wave	height	is	3	half	meters.	Rather	than	brand	the	wind	with	a	general	direction	such	as	"north"	or
"southeast,"	weather	forecasters	routinely	use	standard	compass	angles	to	fine-tune	the	wind	direction.	The	number	provides	the	3-hour	change	in	tenths	of	millibars,	while	the	symbol	provides	a	graphic	illustration	of	how	this	change	occurred.	Below	is	a	list	of	the	most	common	weather	symbols:	DEW	POINT	The	current	dew	point	temperature
measured	to	the	nearest	whole	degree	Farenheit.	In	this	comprehensive	guide,	we	will	answer	some	of	the	most	common	questions	people	have	about	weather	station	models.	Just	keep	in	mind	that	different	variables	will	require	to	be	read	in	different	ways,	and	that	you	can	always	consult	with	a	professional	meteorologist	if	you	have	any	questions
about	the	data.	Each	streamline	represents	the	trajectory	of	the	air	at	that	location.	[Temperature]			[Weather]			[Dew	point]			[Wind]			[Sea-level	pressure]	[Pressure	trend]			[Sky	cover]			[Water	temperature]	[Swell	information]			[Wave	information]			[Station	Identifier]	TEMPERATURE	The	current	air	temperature	measured	to	the	nearest	whole
degree	Farenheit.	They	are	also	very	hard	to	predict.	How	do	you	read	pressure	on	a	station	model?	Vector	Winds	Map	Another	approach	to	displaying	wind	information	is	by	using	a	vector	winds	map.	This	is	one	of	the	easiest	variables	to	understand.	On	a	station	model,	the	thin-solid	line	extending	outward	from	the	sky	coverage	symbol	denotes	the
wind	direction.	On	the	right	are	contours	of	precipitation	that	was	predicted	to	fall	in	the	3	hours	previous	to	the	forecast	time	(that	is	between	09Z	and	12Z	on	May	15).	So	whether	you’re	a	beginner	or	an	experienced	meteorologist,	this	guide	is	for	you!	Why	is	It	Important	to	Read	the	Weather	Station	Model	Properly?	Typically,	you	should	see	a
combination	of	two	or	more	lines.Weather	station	models	can	feature	a	variety	of	different	symbols	too	numerous	to	explain	in	detail	here.	Another	important	thing	to	look	at	is	the	forecasted	path	of	the	storm.	there	must	be	something	important	going	on	along	this	surface	wind	feature	that	is	in	some	way	tied	to	precipitation.	On	weather	models,	the
first	digit	of	the	pressure	is	generally	left	off.	Sometimes,	streamline	analyses	are	accompanied	by	a	contour	plot	of	wind	speed	as	well	(as	you	saw	in	the	lesson	on	advection).	The	pressure	trend	is	the	amount	that	the	pressure	has	changed	over	the	last	three	hours.	Weather	station	models	can	seem	confusing	at	first,	but	with	a	little	knowledge	you
can	understand	what	all	the	lines	and	colors	mean.	The	first	digit	will	be	a	"1"	for	buoy	observations	and	a	"2"	for	ship	observations.	410:	1041.0	mb	103:	1010.3	mb	987:	998.7	mb	872:	987.2	mb	Besides	that,	you	can	also	check	a	pressure	trend	by	looking	at	the	pressure	tendency	arrow.	Other	variables	such	as	the	wind	are	better	represented	by
multiple	values.	In	fact	streamlines	may	begin	or	end	at	any	point	and	are	even	permitted	to	join	or	branch.	[2],	[3],	[4]	Visibility	and	current	weather	One	of	the	first	things	you	will	notice	on	a	weather	station	model	is	the	current	visibility.	WEATHER	A	weather	symbol	is	plotted	if	at	the	time	of	observation,	there	is	either	precipitation	occurring	or	a
condition	causing	reduced	visibility.	Depending	on	the	severity	of	the	weather,	there	could	be	different	variations	of	these	symbols.	10	--	The	period	is	10	seconds.	Now	look	at	the	precipitation	forecast	on	the	right.	Visibility	can	change	very	quickly	depending	on	the	weather	conditions.	If	5	characters,	then	the	fifth	will	usually	be	a	digit.	This	is	your
temperature.	You	will	initially	be	given	a	plotted	pressure	reading	from	a	pressure	sensor	at	a	specific	location.	Dew	point	is	always	higher	than	air	temperature,	so	don’t	worry	if	you	see	a	value	much	higher	than	local	temps!	[2],	[3],	[4]	Wind	speed	and	direction	The	next	main	variable	that	we	will	discuss	is	wind	speed	and	direction.	Thunder
Thunderstorms	are	dangerous	and	can	cause	a	lot	of	damage.	The	most	important	thing	to	remember	when	reading	a	weather	station	model	is	that	they	are	created	using	data	from	a	limited	number	of	weather	stations.	Ship	--	Typically	4	or	5	characters.	This	is	an	important	number	because	it	tells	you	how	far	away	an	object	needs	to	be	before	it
becomes	obscured	by	fog,	rain,	or	snow.	If	the	winds	are	calm,	this	will	also	be	represented	but	with	a	different	symbol,	resembling	a	double	circle.	The	most	important	thing	to	look	at	when	you	are	trying	to	read	a	weather	station	model	is	the	pressure.	What	does	a	weather	station	model	tell	us?	Other	times,	the	circle	will	be	split	down	the	middle	by
a	thin	line	with	no	coloration	–	this	indicates	relatively	few	clouds.Much	like	the	temperature,	the	dew	point	is	easy	to	read,	being	just	another	number	displayed	below	the	temperature.	Sample	Ship/Buoy	Observation		[Print	version]	The	image	below	represents	a	sample	ship	or	buoy	observation.	The	central	image	in	this	symbol	is	the	circle	to	which
the	staves	are	attached.	Below	is	a	list	of	the	most	common	weather	symbols:	WIND	Wind	is	plotted	in	increments	of	5	knots	(kts),	with	the	outer	end	of	the	symbol	pointing	toward	the	direction	from	which	the	wind	is	blowing.	For	sake	of	presentation,	it's	helpful	if	streamlines	are	drawn	as	long	as	possible,	with	an	arrowhead	at	the	termination	point
(the	arrowhead	always	points	in	the	direction	that	the	wind	is	blowing).	For	a	final	example	of	streamlines,	check	out	the	image	below.	Below	are	some	sample	conversions	between	plotted	and	complete	sea-level	pressure	values:	410:	1041.0	mb	103:	1010.3	mb	987:	998.7	mb	872:	987.2	mb	PRESSURE	TREND	The	pressure	trend	has	two
components,	a	number	and	symbol,	to	indicate	how	the	sea-level	pressure	has	changed	during	the	past	three	hours.	Weather	station	models	show	the	current	position,	pressure	and	forecast	of	storms.	So,	if	you	see	a	full	flag	and	two	short	lines,	that	means	the	wind	is	blowing	at	a	speed	of	60	knots.	At	this	point,	water	vapor	will	begin	to	condense
into	liquid	form.	The	more	clouds	there	are,	the	more	filled	the	circle	will	become.	Remember,	that	if	you	need	to	review	how	a	station	model	displayed	a	particular	wind	speed	and	direction,	you	can	use	the	interactive	station	model	tool.	Therefore,	professional	meteorologists	think	about	the	temperature	gradient	vector	as	pointing	up	the	steepest
change	in	temperature	and	having	the	magnitude	equal	to	the	change	in	temperature	divided	by	the	change	in	distance.	Reading	weather	station	models	is	important	for	a	number	of	reasons.	The	higher	the	pressure,	the	stronger	the	storm	will	be.	06	--	The	wave	period	is	6	seconds.	This	graphic	shows	a	36-hour	computer	generated	forecast	for	May
15,	2012.	In	this	case,	a	larger	circle	is	drawn	around	the	circle	that	represents	the	weather	station.	If	the	visibility	is	low,	that	generally	means	that	the	current	weather	conditions	are	not	ideal.	[2],	[3],	[4],	[5]	Pressure	Another	of	the	primary	variables	that	is	used	in	weather	station	models	is	pressure.	A	horizontal	line	indicates	that	the	sea	level
pressure	is	steady,	while	upwards	and	downwards	lines	indicate	an	increase	and	decrease	in	pressure	respectively.	The	length	of	each	arrow	is	proportional	to	the	magnitude	of	the	vector.	While	this	may	seem	confusing	at	first,	with	a	bit	of	practice	it	will	become	second	nature.	Below	are	some	sample	wind	symbols:	PRESSURE	Sea-level	pressure	is
plotted	in	tenths	of	millibars	(mb),	with	the	leading	10	or	9	omitted.	Below	is	a	close-up	streamline	analysis	over	surface	station	models	and	visible	satellite	imagery	at	2015Z	on	May	8,	2009	(the	analysis	covered	portions	of	the	Central	Plains	and	Middle	Mississippi	Valley).	271006	27	--	The	swell	direction	is	from	270	degrees	(due	west).	In	this
corner,	you	will	see	a	number.	The	dew	point	indicates	the	temperature	at	which	the	air	would	be	cool	enough	to	become	saturated	with	water;	therefore,	it	will	never	be	greater	than	the	temperature.Additionally,	you	can	get	a	pretty	good	idea	of	the	relative	humidity	through	this	reading.	Try	to	keep	the	different	points	on	a	compass	in
mind.Attached	to	the	staff	is	a	series	of	lines	and	flags,	which	measure	wind	speed	in	knots.	Can	you	tell	what	the	wind	direction	is	on	this	station	model?	In	the	example	above,	at	09Z	on	April	19,	the	winds	are	forecast	to	be	at	280	degrees	(westerly).	If	the	current	conditions	are	sunny,	chances	are	good	that	the	forecast	will	call	for	more	sun.	Each
longer	notch	counts	as	a	tally	of	10	knots.	Coverage	will	be	represented	by	a	circle.	The	amount	of	rain	is	represented	by	the	amount	of	space	between	the	dots.	For	example,	if	the	visibility	is	listed	as	“1	1/2”,	that	means	that	an	object	needs	to	be	less	than	0.50	miles	away	before	it	becomes	obscured	by	fog,	rain,	or	snow.	For	example,	if	there	are
four	snowflake	symbol,	that	means	you	should	expect	heavy	snowfall	of	four	inches	or	more	in	a	12-hour	period.	Each	increment	on	the	model	equals	five	knots.	This	will	help	you	know	where	it	is	going	and	how	long	it	will	last.	Temperature	The	temperature	is	one	of	the	most	important	variables	in	any	weather	station	model.	The	first	two	digits
represent	the	swell	direction,	the	middle	digits	describe	the	swell	period	(in	seconds),	and	the	last	two	digits	are	the	swell's	height	(in	half	meters).	Pressure	trend	is	depicted	with	a	line.	Current	weather	conditions	are	also	important	to	take	note	of	because	they	can	give	you	a	general	idea	of	what	kind	of	weather	you	can	expect	in	the	near	future.	It
tells	you	how	much	of	the	sky	is	covered	by	clouds.	If	a	thunderstorm	with	snow	is	incoming,	you	will	see	a	snowflake	instead.	Wind	is	always	shown	in	knots	in	a	weather	station	model.	I	know	that	I	bring	this	concept	up	at	every	opportunity,	but	it	is	so	often	forgotten	that	I	want	you	to	think	of	it	every	time	you	are	dealing	with	wind	data.	Flags	are
equal	to	50	knots,	while	lines	are	equal	to	10	knots	and	half-lines	5	knots.	For	example,	if	the	pressure	is	1003.7,	it	will	be	shown	as	037	mb	on	the	weather	model.	Rain	is	an	important	variable	to	take	note	of	because	it	can	have	a	big	impact	on	visibility	and	current	weather	conditions.	In	terms	of	decoding	the	wind	speed	on	a	station	model,
remember	that	it	is	always	expressed	in	units	of	knots	(1	knot	=	1.15	mph).	Buoy	--	Whether	drifting	or	stationary,	a	buoy	will	have	a	5-digit	identifier.	This	means	that	they	are	not	perfect	and	should	be	used	as	a	guide	rather	than	an	absolute	forecast.	You	can	find	your	local	weather	station	model	by	searching	for	“weather	station	models”	on	the
National	Weather	Service	website.	WAVE	INFORMATION	The	period	and	height	of	waves	are	represented	by	a	5-digit	code.	If	the	pressure	is	rising,	then	the	line	will	be	going	up.	Hmmm...	Depending	on	the	amount	of	clouds	in	the	sky,	the	circle	will	be	either	completely	filled	in,	or	partially.	Finally,	it's	customary	to	end	streamlines	over	regions
where	there	are	dramatic	wind	shifts	or	where	the	wind	spirals	inward	on	itself.	WSP	…	Wind	Speed:	The	wind	speed	is	indicated	by	“feathers”	or	“barbs”	extending	out	from	a	line,	known	as	the	wind	direction	line.	Generally	speaking,	winds	are	classified	into	three	categories:	light	winds,	moderate	winds,	and	strong	winds.	A	composite	vector	wind
map	from	16Z	on	May	14,	2012.	The	arrow	points	in	the	direction	that	the	wind	is	blowing	and	the	magnitude	of	the	wind	is	proportional	to	the	length	of	the	arrow.	Meteorologists	use	these	charts	to	collect	various	weather	elements	into	one	cohesive	space.	Below	are	the	common	cloud	cover	depictions:	Both	the	wind	speed	and	direction	are
depicted	through	a	series	of	staves	(or	posts)	and	flags	or	lines.	So,	the	longer	the	arrow,	the	stronger	the	wind.	Three	snowflakes	means	moderate	snowfall	and	two	snowflakes	indicate	light	snow.	The	shorter	notch	counts	as	a	tally	of	five	knots.	We’ll	provide	useful	tips	on	how	to	read	them	and	what	to	look	for	when	forecasting	the	weather.	These
variables	are	called	scalars.	The	angle	of	the	line	will	give	you	an	idea	of	how	quickly	the	pressure	is	changing.	Another	important	thing	to	remember	is	that	weather	models	are	constantly	changing	and	being	updated	as	new	data	comes	in.	This	arrows	point	in	the	direction	that	the	wind	is	blowing	(so	if	the	arrow	is	pointing	toward	the	north,	the
wind	is	blowing	toward	the	north).	If	the	pressure	is	stable,	then	the	line	will	be	perfectly	horizontal.	Land	--	Land	stations	will	always	be	3	characters,	making	them	easily	distinguishable	from	ship,	buoy,	and	C-MAN	observations.	Their	identifier	will	appear	like	a	5-character	ship	identifier,	however	the	4th	character	will	identify	off	which	state	the
platform	is	located.	Weather	station	reads	temperature	by	checking	the	kinetic	energy	of	particles	in	the	air.	Another	thing	to	keep	in	mind	is	that	rain	can	cause	flooding.	Sometimes	vector	plots	have	a	"key"	with	an	arrow	of	a	certain	length	and	reference	value.	You	can	check	the	pressure	on	the	top-right	corner	of	the	weather	station.	[2],	[3],	[4]
FAQ	How	do	you	read	station	models?	The	exact	unit	of	measurement	won’t	be	shown,	but	will	be	based	on	the	country	of	origin	for	the	model.	Still,	you	should	understand	how	these	maps	are	constructed	so	that	you	can	interpret	them	correctly.	For	example,	wind	velocity	(or	any	other	velocity	for	that	matter)	is	composed	of	both	wind	speed	and
wind	direction.	There	are	no	hard-and-fast	rules	for	drawing	streamlines.	Main	Variables	of	Weather	Station	Models	To	understand	how	to	read	weather	station	models,	it	is	first	important	to	understand	the	main	variables	that	are	used	in	these	models.	WIND	Wind	is	plotted	in	increments	of	5	knots	(kts),	with	the	outer	end	of	the	symbol	pointing
toward	the	direction	from	which	the	wind	is	blowing.	If	the	pressure	is	rising,	that	means	that	the	atmosphere	is	becoming	more	stable	and	that	usually	means	good	weather.	The	surface	streamline	analysis	over	station	models	and	visible	satellite	imagery	at	2015Z	on	May	8,	2009.	Additionally,	reading	the	model	can	also	help	you	make	predictions
about	future	weather	conditions.	(By	the	way,	if	you	want	to	see	streamlines	in	action	check	out	this	interactive	data	visualization	page.	Here	is	an	example	of	upper-level	vector	winds	in	the	Northern	Hemisphere	on	January	1,	2012.	Until	next	time,	happy	model	reading!	References	dl_www/bkonline/GenRef111/Applets/Decode/L_decodestation.htm
weather.gov/pqr/wind	Sample	Station	Plot		[Print	version]	For	more	information	about	an	item	marked	with	a	(*),	click	on	the	appropriate	link:	[Weather]		[Wind]		[Sea-Level	pressure]		[Pressure	trend]		[Sky	cover]	Click	here	if	you	are	interested	in	sample	ship	or	buoy	observations.	The	lab	answer	key	helps	students	understand	how	to	count	and
interpret	the	barbs	to	determine	wind	speed	in	…	Notice	that	you	can	very	quickly	see	the	entire	circulation	pattern	for	this	region	(a	task	that	would	be	more	difficult	if	you	only	had	the	station	models).	With	a	little	bit	of	time	and	effort	–	along	with	the	information	provided	to	you	in	this	article	–	you	will	be	able	to	read	weather	charts	in	no	time	at
all.	Certainly,	we	can	talk	about	only	wind	speed	or	only	wind	direction	(both	are	scalar	values	by	themselves),	but	to	get	a	true	picture	of	the	wind,	we	need	to	examine	the	vector	quantity	of	both	speed	and	direction.	[1],	[2],	[3],	[4]	Dew	point	The	dew	point	is	the	temperature	to	which	air	must	be	cooled	in	order	to	reach	saturation.	Once	you	are
acquainted	with	this	fundamental	“alphabet”,	you	should	have	no	trouble	reading	weather	station	models.Both	the	wind	speed	and	direction	are	depicted	through	a	series	of	staves	(or	posts)	and	flags	or	lines.	If	this	sounds	like	a	skill	you	want	to	acquire,	we	urge	you	to	find	your	local	weather	station’s	models	online	and	read	through	some	of	them	for
yourself.With	a	bit	of	time	and	attention,	you	will	know	how	to	read	a	weather	station	symbol	with	ease.	These	symbols	can	vary	depending	on	the	model,	but	they	usually	include	sun,	clouds,	rain,	snow,	and	thunderstorms.	These	variables	are	best	represented	by	a	vector.	Moderate	rainfall	is	usually	depicted	by	three	dots.	With	a	little	bit	of	practice,
you’ll	be	able	to	quickly	and	easily	interpret	the	data	in	these	models	to	better	understand	the	current	and	future	state	of	the	atmosphere.	Sometimes,	the	flag	symbol	will	end	with	a	filled	triangle.	Most	often	in	the	case	of	vector	winds,	a	contour	plot	of	wind	speed	(usually	color-coded)	accompanies	the	vectors	for	ease	of	interpretation.	Finally,	by
reading	the	model,	you	can	also	identify	any	potential	problem	areas	that	may	impact	your	local	area.	Similarly	to	temperature,	the	dew	point	is	also	measured	in	either	Celsius	or	Fahrenheit.	Wind	is	represented	on	the	weather	station	model	in	a	flag-shaped	pattern.	Visibility	and	weather	are	closely	tied	together.	If	the	circle	is	divided	by	a	vertical
line,	this	means	that	there	are	only	a	few	clouds	in	the	sky	and	the	sun	is	visible.	For	example,	if	it	is	foggy	outside,	the	visibility	will	be	low.	Instead,	the	temperature	is	depicted	plainly	by	the	number	of	degrees.	A	36-hour	computer	generated	forecast	that	was	valid	at	12Z	on	May	15,	2012.	Notice	that	the	streamlines	all	seem	to	come	together	in
eastern	Pennsylvania	and	central	Virginia.	This	variable	tells	us	how	hot	or	cold	it	is	outside.	Below	are	the	meanings	of	the	pressure	trend	symbols:	SKY	COVER	The	amount	that	the	circle	at	the	center	of	the	station	plot	is	filled	in	reflects	the	approximate	amount	that	the	sky	is	covered	with	clouds.	First	and	foremost,	understanding	the	model	can
help	you	better	understand	the	current	weather	conditions.	A	Station	Model	Review	By	way	of	review,	let's	recall	how	wind	is	displayed	on	a	station	model.	Pressure	is	measured	in	units	of	millibars	(mb)	or	hectopascals	(hPa).	For	example,	a	half-filled	circle	indicates	50%	cloud	coverage,	while	a	completely	filled	circle	indicates	maximum	cloud
coverage,	and	so	on.Sometimes,	the	circle	will	not	be	filled	at	all	which	indicates	clear	skies.	Below	are	the	meanings	of	the	pressure	trend	symbols:	WATER	TEMPERATURE	The	current	water	temperature	measured	to	the	nearest	whole	degree	Farenheit.	How	do	you	read	wind	in	a	weather	station	model?	If	you	see	that	the	forecast	is	calling	for
heavy	snowfall,	it	is	important	to	take	extra	caution	when	driving	and	allow	yourself	extra	time	to	get	to	your	destination.	I	should	point	out	that	drawing	streamline	maps	is	beyond	the	scope	of	this	course.	Think	of	a	streamline	as	the	path	a	child's	helium	balloon	will	make	if	accidentally	released	to	drift	with	the	wind.	Pressure	trends	are	important,
but	they’re	not	always	accurate.	The	direction	the	staff	meets	the	circle	shows	the	direction	of	the	wind.	Below	are	the	common	cloud	cover	depictions:	WEATHER	A	weather	symbol	is	plotted	if	at	the	time	of	observation,	there	is	either	precipitation	occurring	or	a	condition	causing	reduced	visibility.	The	left	plot	shows	surface	streamlines	and	color
contours	of	wind	speed.	If	a	thunderstorm	with	rain	is	incoming,	you	will	see	a	dot	above	the	“R”.	Conversely,	if	the	wind	is	blowing	from	the	north,	then	the	storm	is	likely	moving	southward.	If	you	have	any	additional	questions,	feel	free	to	leave	them	in	the	comments	below	and	I’ll	do	my	best	to	answer	them.	And	3/4	means	75%	etc.	The	hotter	the
air,	the	more	kinetic	energy	the	particles	have.	07	--	The	period	of	the	swell	is	7	seconds.	Remembering	that	wind	direction	is	the	direction	that	the	wind	is	blowing	from,	it's	apparent	that	the	wind	is	blowing	from	the	…	WDR	=	forecasts	of	the	10-meter	wind	direction	at	the	hour,	given	in	tens	of	degrees.	In	the	last	lesson	we	learned	how	to	calculate
the	magnitude	of	the	temperature	gradient	by	dividing	the	change	in	temperature	by	the	change	in	distance.	This	means	that	the	sky	is	obscured	and	you	cannot	see	the	sun.	(10	knots	is	equal	to	12	m/h,	for	example).	If	the	pressure	is	falling,	that	means	that	the	atmosphere	is	becoming	less	stable	and	that	usually	means	bad	weather.	It	gives	you	a
great	feel	of	how	the	atmosphere	"flows".)	Generally,	the	the	packing	of	streamlines	should	qualitatively	(and	roughly)	indicate	wind	speed;	for	example,	relatively	large	gradients	of	streamlines	should	occur	in	regions	where	wind	speeds	are	relatively	high	(you	may	add	or	subtract	streamlines	to	enhance	the	presentation).	The	pressure	trend	is
important	because	it	can	give	you	an	indication	of	what	the	weather	will	be	like	in	the	near	future.	Below	are	some	sample	conversions	between	plotted	and	complete	sea-level	pressure	values:	410:	1041.0	mb	103:	1010.3	mb	987:	998.7	mb	872:	987.2	mb	PRESSURE	TREND	The	pressure	trend	has	two	components,	a	number	and	symbol,	to	indicate
how	the	sea-level	pressure	has	changed	during	the	past	three	hours.	For	example,	if	you	live	in	Europe	and	the	weather	station	model	is	showing	the	temperature	in	degrees	Fahrenheit	(°F),	you	can	convert	it	to	degrees	Celsius	(°C)	by	using	this	formula:	Celsius	=	5/9(F-32).	Sometimes,	certain	wind	observations	are	ignored	when	the	forecaster
suspects	that	the	observed	wind	direction	is	caused	by	a	local	effect	and	is	unrepresentative	of	the	overall	large-scale	pattern.	In	order	to	understand	such	situations,	we	need	to	know	more	about	what	causes	the	wind	and	the	implications	that	result	from	the	movement	of	air	at	the	surface.	Fortunately,	most	of	them	are	fairly	self-explanatory.Some	of
the	most	common	symbols	you	will	encounter	will	be	those	for	drizzle,	rain,	continuous	light	rain,	continuous	heavy	rain,	sleet,	snow,	thunderstorm,	shower,	hail,	and	fog.Of	course,	these	are	just	the	tip	of	the	iceberg,	as	there	are	symbols	for	every	single	weather	occurrence.As	you	can	see,	the	reading	of	weather	station	models	is	a	skill	that	need	not
be	limited	to	trained	meteorologists.	With	streamlines,	you	can	easily	identify	areas	where	the	wind	is	coming	together	and	where	it	is	spreading	apart.	Snowfall	can	have	a	big	impact	on	visibility,	especially	if	you’re	driving.	06	--	The	height	of	the	swell	is	6	half	meters.	Some	variables	(such	as	temperature)	only	have	a	single	value	at	a	given	location
and	time.	The	long	end	always	points	in	the	direction	the	wind	is	blowing	from.	If	you	see	a	completely	filled	in	circle,	that	means	there	are	100%	clouds	in	the	sky.	Note,	we	still	report	the	wind	direction	that	the	wind	is	coming	from,	regardless	of	how	it	is	displayed	(station	model,	vector,	etc.).	For	example,	"SRST2"	is	a	C-MAN	station	located	along
the	Texas	coast	(in	this	case	near	Sabine,	TX).	A	lack	of	any	lines	or	flags	on	staff	means	that	the	wind	speed	is	less	than	5	knots.Lastly,	if	there	is	no	staff	attached	to	the	central	circle,	a	second	outer	circle	is	drawn	in	its	place	which	indicates	calm	winds.Temperature	is	perhaps	the	easiest	weather	model	element	to	read,	as	there	is	no	real	symbol	for
it.	The	first	digit	will	always	be	a	"4".	If	the	dew	point	is	close	to	the	temperature,	it	means	that	the	air	is	gaining	moisture.Sea	level	pressure	trends	are	depicted	through	a	series	of	lines	indicating	the	rising	and	falling	of	the	sea	level.	For	very	strong	winds,	a	"triangular"	barb	counts	as	a	tally	of	50	knots.	As	with	anything	though,	it	will	take	some
practice	before	you	can	read	these	models	without	a	guidebook	at	hand.	This	makes	it	easy	to	miss	important	bits	of	information,	as	many	online	publications	tend	to	have	their	features	spread	out	or	otherwise	completely	omitted.	Remember	that	one	of	the	most	fundamental	rules	is	that	the	wind	direction	is	always	expressed	as	the	direction	FROM
which	the	wind	blows	and	NOT	the	direction	toward	which	the	wind	blows.	The	wind	speed	is	determined	by	adding	up	the	total	of	flags,	lines,	and	half-lines,	each	of	which	have	the	following	individual	values:	Flag:	50	kts	Line:	10	kts	Half-Line:	5	kts	If	there	is	only	a	circle	depicted	over	the	station	with	no	wind	symbol	present,	the	wind	is	calm.
Below	are	two	examples:	10603	1	--			A	group	identifier	for	a	buoy.	I	will	also	point	out	that	in	some	cases	the	wind	vectors	are	not	scaled	with	respect	to	their	magnitude.	In	this	section,	we	will	discuss	all	the	main	variables	that	you	need	to	be	aware	of	in	detail.	To	identify	the	direction	the	wind	is	blowing	from,	look	at	the	ends	of	the	symbol.	This	is
a	good	way	to	see	if	the	pressure	is	rising,	falling,	or	staying	steady.	In	order	to	learn	a	few	more	things	about	how	vector	quantities	are	displayed,	consider	the	following	composite	plot	of	wind	vectors	created	from	data	supplied	by	the	Weather	Center	at	Plymouth	State	University.	Below	are	two	examples:	090703	09	--	The	swell	direction	is	from	90
degrees	(i.e.	it	is	coming	from	due	east).	The	bottom	line	with	these	types	of	data	displays	is	to	take	a	moment	and	orient	yourself	with	respect	to	what	is	being	displayed.	Remembering	where	each	variable	is	located	will	help	you	a	lot.	The	colder	the	air,	the	less	kinetic	energy	the	particles	have.	It	can	give	us	information	on	things	like	temperature,
humidity,	wind	speed,	and	precipitation.	Wind	speed	is	determined	by	adding	up	flags,	lines	or	half-lines	on	the	model.	Wind	speed	is	measured	in	knots,	with	one	knot	being	equal	to	about	1.15	miles	per	hour.	The	second	and	third	digits	describe	the	wave	period	(in	seconds),	and	the	final	two	digits	give	the	wave	height	(in	half	meters).	SWELL
INFORMATION	The	swell	direction,	period,	and	height	are	represented	in	the	surface	observations	by	a	6-digit	code.	We'll	learn	more	about	these	features	in	this	lesson.	This	is	a	measure	of	the	force	exerted	by	the	atmosphere	on	the	surface	of	the	earth.	Visibility	is	usually	represented	by	a	number	on	the	right	side	of	the	weather	station	model.	For
example,	if	the	rain	symbol	is	composed	of	four	dots,	that	means	there	is	heavy	rain.	First,	notice	that	vector	winds	are	plotted	as	arrows.	Here	is	the	corresponding	16Z	station	model	plot	for	comparison.	If	the	surface	wind	is	"calm,"	then	it	has	neither	direction	nor	speed.	Before	we	start	dissecting	the	processes	that	cause	the	wind	to	blow,	you
should	be	familiar	with	a	few	different	ways	to	visualize	wind	data.	If	the	line	is	steep,	then	the	pressure	is	changing	quickly.	This	means	that	the	wind	is	blowing	at	a	gusty	speed.	When	organized	into	a	series	of	charts,	this	also	allows	them	to	analyze	various	patterns	in	the	weather,	such	as	temperature,	wind	speed,	and	atmospheric	pressure	to
name	a	few.While	you	are	more	than	likely	to	have	a	tough	time	taking	your	own	measurements	of	the	weather,	reading	the	models	that	trained	meteorologists	depict	in	the	charts	is	fairly	simple	once	you	are	acquainted	with	the	symbols	and	their	meanings.Additionally,	you	will	be	able	to	read	weather	station	models	anywhere	in	the	world,	given
that	they	use	an	internationally	recognized	coding	system	that	has	not	changed	in	almost	a	century.Weather	station	models	use	the	same	basic	series	of	symbols	to	depict	different	elements	of	the	weather.	Although	there	are	many	ways	that	wind	speed	and	direction	data	can	be	displayed,	a	few	of	the	most	common	ways	are	listed	below.	For
reference,	1013	mb	is	equivalent	to	29.92	inches	of	mercury.	If	the	rain	symbol	is	only	two	dots,	that	means	it	is	raining	very	lightly.	C-MAN	--	Stands	for	Coastal-Marine	Automated	Network,	and	are	usually	close	to	coastal	areas.	For	example,	if	there	is	a	lot	of	moisture	in	the	air,	it	is	more	likely	that	precipitation	will	occur.	Now	when	it	comes	to
reading	temperature	from	a	weather	station	model,	you	need	to	pay	attention	to	the	upper	left-hand	corner	of	the	model.	Full	flag	represents	50	knots,	full	line	represents	10	knots	and	short	line	represents	5	knots.	If	you	see	no	additional	symbols,	then	no	precipitations	are	expected.	So	while	you	may	catch	wind	of	some	of	the	more	prominent
headlines,	things	like	your	local	sports	results	and	tomorrow’s	weather	will	often	slip	by	unnoticed.Luckily,	you	don’t	need	a	meteorologist	to	tell	you	which	way	the	wind	is	blowing,	the	amount	of	rain	to	expect,	or	how	cold	it	is	outside.	This	means	that	the	forecast	you	see	today	might	be	different	tomorrow.	[2],	[3],	[4]	Sky	cover	The	sky	cover	is	one
of	the	most	important	variables	in	weather	station	models.	So	without	further	ado,	let’s	take	a	look	at	how	to	read	a	weather	station	symbol	so	you	can	get	learning.A	weather	station	model	is	a	lot	like	any	chart	you	may	come	across	in	your	everyday	life,	in	that	it	depicts	a	collection	of	data	in	a	symbolic,	universally-comprehensible	manner.	Read	on.
The	amount	of	moisture	in	the	air	can	have	a	significant	effect	on	the	weather.	Below	is	a	list	of	the	most	common	weather	symbols:	STATION	IDENTIFIER	The	format	of	the	station	identifier	depends	on	the	observing	platform.	SKY	COVER	The	amount	that	the	circle	at	the	center	of	the	station	plot	is	filled	in	reflects	the	approximate	amount	that	the
sky	is	covered	with	clouds.	The	direction	of	the	wind	is	represented	by	the	direction	the	flag	is	pointing,	while	the	wind	speed	is	represented	by	the	number	of	symbols	on	the	flag.	Note	how	the	vector	arrows	are	used	to	designate	direction	only	while	the	color	contours	are	used	to	display	the	speed	of	the	wind.	Thunderstorms	will	be	depicted	by	an
arrow	resembling	a	letter	“R”	with	a	symbol	above	it.	For	example,	in	the	United	States,	the	temperature	will	be	shown	in	degrees	Fahrenheit	(°F),	but	in	Europe	it	will	be	shown	in	degrees	Celsius	(°C).	The	number	of	snowflakes	next	to	the	symbol	tells	you	how	much	snow	is	expected	in	a	12-hour	period.	If	you	see	circle	1/4	filled	in,	that	means	there
are	25%	clouds	in	the	sky.	Besides	this,	circle	can	also	be	crossed.	The	only	real	consideration	here	is	whether	your	region	measures	temperature	in	degrees	Fahrenheit	or	degrees	Celsius.The	amount	of	cloud	cover	is	also	easy	to	read.	For	ease	of	interpretation,	a	color	contour	map	of	wind	speed	has	been	added	in	the	background.	Snow	Snowfall	is
portrayed	on	weather	station	models	as	snowflakes.	This	can	be	due	to	fog,	smoke,	or	other	factors.	Useful	Video:	Reading	a	Weather	Station	Model	Conclusion	As	you	can	see,	reading	weather	station	models	is	not	as	difficult	as	it	may	seem	at	first.	After	you	select	a	model,	you	will	be	able	to	see	all	of	the	different	types	of	data	that	are	available	for
that	particular	model.	The	dew	point	is	an	important	variable	to	take	into	account	when	reading	weather	station	models	because	it	can	give	you	a	good	indication	of	the	amount	of	moisture	in	the	air.	If	the	line	is	shallow,	then	the	pressure	is	changing	slowly.	We	will	learn	that	identifying	these	regions	is	key	for	understanding	surface	pressure
patterns	and	the	weather	resulting	from	such	circulations.	The	symbol	for	cloud	cover	reads	a	lot	like	a	pie	chart.	And	while	plenty	of	news	stations	still	do	decent	numbers	and	have	enough	regular	viewers	to	stay	on	the	air,	the	Internet	has	come	to	surpass	television	as	our	culture’s	source	of	both	entertainment	and	(mis)information.That	being	said,
the	structure	of	evening	news	reports	is	something	that	is	difficult	to	come	by	online.	This	is	why	it	is	always	important	to	check	the	forecast	before	you	travel	to	an	area	that	is	prone	to	flooding.	A	weather	station	model	tells	us	about	the	current	state	of	the	atmosphere	and	how	it	is	expected	to	change	over	time.	Sometimes	a	rising	pressure	trend
will	turn	out	to	be	a	falling	trend	and	vice	versa.	Remember	that	streamlines	are	all	about	visualizing	the	overall	circulation	of	air,	not	pin-pointing	the	wind	direction	at	a	particular	location.	05	--	The	wave	period	is	5	seconds.	For	sake	of	illustration,	the	wind	direction	from	the	north	is	said	to	blow	from	a	direction	of	0	degrees.	To	quantify	the	speed
of	the	wind,	notches	(called	"wind	barbs")	are	drawn	on	the	clockwise	side	of	the	line	representing	wind	direction	at	the	station.	20515	2	--			A	group	identifier	for	a	ship	observation.	Light	winds	are	typically	between	1-12	mph,	moderate	winds	are	between	13-25	mph,	and	strong	winds	are	26	mph	or	higher.	15	--	Wave	height	is	15	half	meters.	03	--
The	height	of	the	swell	is	3	half	meters.	A	flag	is	equal	to	50	knots,	a	full	line	is	10	knots,	and	a	half-line	is	5	knots.	If	you	live	in	another	region,	you	can	easily	convert	the	temperature	to	the	unit	of	measurement	that	you	are	most	familiar	with.	The	temperature	can	be	measured	in	degrees	Fahrenheit	(°F),	Celsius	(°C),	or	Kelvin	(K).	However,	if	the
current	conditions	are	cloudy	or	rainy,	there	is	a	higher	chance	that	those	same	conditions	will	continue	in	the	near	future.	Streamlines	You	have	already	been	exposed	to	streamline	wind	maps	when	learning	about	advection.	The	most	important	thing	to	remember	when	reading	pressure	is	that	high	pressure	means	good	weather	and	low	pressure
means	bad	weather.	You	will	need	to	convert	the	pressure	to	millibars	using	the	following	table.	If	the	wind	is	blowing	from	the	south,	that	likely	means	that	the	storm	is	moving	northward.	The	sky	is	depicted	as	a	circle,	and	the	colored	“slices”	within	it	indicate	the	amount	of	cloud	cover.	To	understand	this	type	of	display,	we	first	need	to	discuss
what	is	meant	by	a	vector.	The	pressure	is	always	given	in	millibars	(mb),	and	the	value	will	be	reported	as	a	number	with	the	leading	10	or	9	omitted.	This	number	is	the	visibility	in	miles.
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