
Final	Projects	- Posters

Printing:		Send	to	Andrew	Phillips	(andrew.g.phillips@nmt.edu) with	the	information	
he	needs,	listed	on	webpage:	https://nmtearth.com/wide-format-plotter/

Size:	3	or	4	ft wide,	5-7	ft long	(unless	you	are	re-using	the	poster	for	another	
meeting,	which	in	that	case,	print	in	meeting-required	size)

Note	that	you	are	printing	for	this	class	(so	you	do	not	need	a	separate	account	
number)

Timing:		Poster	session	during	lab	on	Dec	4
Andrew	needs	time	to	print	the	posters	and	he	will	not	be	available	the	afternoon	of	
Dec	1.		He	requests	getting	poster	files	to	him	no	later	than	10	am	on	Dec	1.



GMT	Part	1:
Overview	and	Simple	Figures

November	20,	2017



From	GMT	webpage:	
http://gmt.soest.hawaii.edu

You	will	spend	time	at	this	page!!



Samples	(from	the	GMT	webpage)
Bonus	– you	can	get	the	entire	script	for	these	too….
http://gmt.soest.hawaii.edu/doc/5.4.2/Gallery.html#the-50-examples



Next	2	weeks	of	GMT

• Today:	Basics	and	Creating	Simple	Plots
• Accessing	commands
• Parameter	setting
• Writing	scripts
• Basic	maps	and	x-y	plots

• Next	week:	More	complexity
• Contouring
• Other	datasets



GMT	Background

• Started	in	1987	by	grad	students	at	Lamont
• Wider	use	in	1990s	after	publications	in	EOS/AGU
• Current	version	is	GMT	5

• Major	upgrade	to	previous	versions,	recommend	starting	
here	rather	than	with	older	versions

• Follows	UNIX	style	– break	down	tasks	into	small	
components,	build	final	product	through	combining	
several	modules
• Command-line	usage,	used	as	with	any	other	UNIX	
tools
• ~80	tools	with	many	customizable	parameters

• Available	on	any	type	of	UNIX	OS	(Linux,	MacOS,	
Cygwin)



How	does	GMT	run?

From	GMT	tutorial	pages…



GMT	Modules
• Basic	modules	for	plotting	1D	and	2D	data



Types	of	Map	Projections
• Need	to	project	spherical	surface	(globe)	onto	flat	map
• Will	get	distortions
• Different	projections	will	handle	distortion	in	different	ways

• GMT	has	over	30	different	projections,	falling	in	these	
basic	categories
• Conic	map	projections
• Azimuthal	map	projections
• Cylindrical	map	projections
• Miscellaneous	projections

https://www.colorado.edu/geography/gcraft/notes/mapproj/mapproj.html



Some	examples:
• Mercator:	conformal	(maintains	shapes)	and	cylindrical.		
No	distortion	at	equator,	grows	large	at	higher	latitudes



Some	examples:
• Conic:	equal	area	projection	with	meridians	equally	
spaced	radii	about	a	center	point

Albers	conic

Lots	more	available….



What	projection	to	use?
• Region	near	equator	(tropics)	– use	cylindrical	
• Near	poles	– use	azimuthal	projection
• In	between	– conical	projection

GMT	– red	is	Mercator,	green	is	
Lambert	conic



Basic	Map

>>>	gmt pscoast -JM6i	-R-110/-103/31/38	-Ba -Dh -N1/3	-N2/2,red	-P > nm_lecture.ps 
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Basic	Map

>>>	gmt pscoast -JM6i	-R-110/-103/31/38	-Ba -Dh -N1/3	-N2/2,red	-P > nm_lecture.ps 
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>>>	gmt pscoast calls	the	pscoast module,	
-… is	parameter	setting,	>	sends	to	output	
file

Parameters:
-J		defines	projection	(Mercator,	6	inch	size)
-R	defines	geographic	boundaries	of	map
-B	defines	annotation	of	map	(default	
increment)
-D	defines	resolution	of	boundaries
-N	defines	how	to	plot	political	boundaries
-P	defines	orientation	of	map,	here	portrait

>	nm_lecture.ps creates	new	file	and	
writes	output	of	the	command	to	that	file





You	will	need	the	manual	pages!!!!!
(reading	patiently	+	carefully)

This	does	tell	you	that	
something	like	this:

-Ba1f0.25WeSn

Means	to	annotate	
every	1	degree	and	
put	ticks	in	the	frame	
every	0.25	degree,	
with	annotations	
plotted	only	on	the	
left	(W)	and	bottom	
(S)	of	the	plot 



Scripting	with	GMT
• Best	to	build	GMT	commands	into	a	script
• Allows	you	to	define	variables	to	be	used	in	
parameter	setting	(cut	down	on	typing),	reproduce	
figures,	easily	change/update	them	with	new	data,	
etc

Make	executable	using	chmod +x	then	simply	type	filename	on	command	line
Can	get	fancier	by	setting	variables	through	user	input,	making	it	more	interactive



New	things	added:	
psbasemap:		creates	the	basemap with	annnotation,	gridlines,	and	simple	scale	bar
Then	pscoast command	to	plot	the	geographic	(here	national/state)	boundaries

Remember	– order	of	commands	matters	(think	layering)



Adding	Data	to	Plots
• psxy



But	where	are	my	green	triangles?



Read	the	manual	pages!!!!
• Format	is	important…..

…





Other	ways	to	add	data….
• Long	datasets	already	contained	in	a	file… just	read	
that	in
• Remember	format	is	important	for	psxy
• Use	other	tools	at	your	disposal	to	format	properly





Other	types	of	plots	- xy

• Need	to	make	“professional”	quality	x-y	plots?		
Don’t	use	excel!		Even	matlab quality	isn’t	great
• –JX	projection:		linear	projection
• Allows	for	setting	of	basemap axes	in	linear,	log,	
exponential,	time	
• Then	add	data	using	psxy (expects	dataset	in	x,y
format,	but	can	be	changed	with	-:	)



>>>	gmt psbasemap -R0/100/25/125	-JX4i/3i	-Ba	-B+glightblue+t"GEOP 501	xy plot"	-P	>	test_linear.ps

Next	steps:

Put	in	a	script,	add	a	psxy
command	to	plot	some	data

Note	that	GMT	has	some	other	
really	useful	tools….

Just	one	example…



Common	GMT	errors

• -K	and	–O	problems
• -K		Don’t	close	PostScript,	use	when	more	commands	
will	follow
• Use	–K	on	all	but	last	line	of	GMT	script

• -O	Don’t	initialize	PostScript,	use	when	appending	to	
pre-existing	file	(think	overlay)
• Use	–O	on	all	but	first	line	of	GMT	script

• Using	>	instead	of	>>	in	later	lines
• Problems	with	–R	and	–J	definitions



Next	time	– More	complex	
plotting	and	gridding	in	GMT

Will	be	the	last	lecture	+	lab	of	the	course
Following	week	will	be	final	poster	session


