
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/

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

Timing:		Poster	session	during	lab	next	Monday.		We	will	have	poster	boards	set	up	in	
MSEC	lobby.

Andrew	needs	time	to	print	the	posters	and	he	will	not	be	available	Friday	afternoon.		
He	requests	getting	poster	files	to	him	no	later	than	10	am	Friday.



GMT	Part	2:
Gridding	and	Data	

Processing

November	27,	2017



Gridded	Data	and	GMT

• Last	week	learned	how	to	make	simple	maps	and	
plots	with	GMT
• This	week	– add	more	functionality	by	including	
wider	range	of	data

• Gridded	dataset:	array	of	regularly	spaced	points	in	
space
• Example:	elevation	at	given	latitude	and	longitude



• GMT	works	with	gridded	data	stored	in	a	binary	format	
(net-CDF)	that	includes	a	header	followed	by	data

• Lots	of	gridded	data	exists,	some	within	GMT	itself
• earth_relief_05m.grd		-- used	last	week,	is	bathymetry	and	
topography	at	5	arc	minutes	(~10	km)	across	the	globe	
(etopo5)

• Shoreline	information	(GSHHG)
(Global	Self-consistent,	Hierarchical,	High-resolution	
Geography)
• For	US,	USGS	has	higher	resolution	data	available:
• https://earthexplorer.usgs.gov

Gridded	Data	and	GMT



https://www.ngdc.noaa.gov/mgg/mggd.html
Can	get	etopo01	here	– 1	minute,	so	~2	km



How	to	display	gridded	data	in	
GMT
• Can	use	contouring,	make	contour	maps

gmt grdcontour etopo5.grd -R0/360/-70/70 -JM6i -C1000 -P -B30 > global_contour.ps 

What	projection	is	
this?

What	are	the	
contour	increments?



Using	grdcontour
gmt grdcontour etopo5.grd -
R0/360/-70/70 -JM6i -C1000 -P -
B30 > global_contour.ps 

Our	example	used	the	
very	basic	required	
arguments

Many	other	parameters	
can	be	used….

-A#		where	#	defines	
numbers	to	annotate

-L	limit	range	(don’t	
draw	contours	below	
some	low	value	or	
above	some	high	value)



Adding	color	to	gridded	datasets

• Instead	of	contour	lines,	can	plot	these	datasets	
with	color
• First	need	to	define	a	color	palette	table	for	your	
dataset	(map	values	to	specific	colors)
• GMT	has	tools	for	this:
• makecpt
• grd2cpt



GMT	colortables



makecpt

>>>	makecpt -Cjet -T-200/200/25	>	colors.cpt

Creates	a	new	file	(colors.cpt)	that	contains	colors	for	each	
data	value	between	-200	and	200	in	increments	of	25	
using	the	“jet”	colortable

You	define	the	data	
range	to	be	used



grd2cpt

• Make	color	palette	table	directly	from	grid	file
• Advantages	– you	don’t	need	to	know	bounds	of	
data

gmt grd2cpt	etopo5.grd	-Crelief >	my_etopo5.cpt

Can	set	steps	(-S),	
otherwise	it	will	
define	it’s	own	
steps



Back	to	the	map….

• Now	have	grid	file	and	color	map,	can	use	grdimage
to	plot	on	the	map

gmt grdimage etopo5.grd	-R0/360/-70/70	-JM6i	-Cmy_etopo5.cpt	-B30	-P	>	etopo5_map.ps

Maybe	not	best	
color	choice,	but	
easy	to	modify	that



Even	better	– add	shading	(illumination)

Grayscale	topo	map Illuminated	from	upper	right
Illuminated	from	lower	right



Adding	illumination

• Need	to	use:

• grdgradient:	computes	directional	derivative	in	specific	direction.		
Will	give	output	grid	file	for	the	directional	derivative
• Use	–A	to	give	azimuth	of	the	derivative	(-A0	illuminates	from	the	
north)

• grdimage:	use	as	before,	but	include	–I[intensity_file]	from	the	
grdgradient

Note	that	the	intensities	need	to	be	normalized	between	(-
1,+1).		Can	check	values	after	grdgradient using	
>>>	grdinfo filename
And	use	grdhisteq or	grdmath if	needed	to	get	within	range



Adding	other	data	in	GMT

• You	might	have	other	data	(DEMs	for	a	small	
research	site	for	example)	that	you	want	to	include

• These	can	be	converted	into	netCDF format	and	
then	plotted	with	GMT

• gmt grdraster – tool	takes	any	binary	format	to	
netCDF



Other	data	processing

• Fit	circles,	linear	and	more	advanced	trend	lines	to	
data
• Can	resample	and	filter	data	(both	1D	and	gridded	
data)
• For	gridded	data,	can	also	use	gmt tools	to	mask	
certain	areas,	limit	z-ranges,	do	math,	etc….
• grdclip,	grdedit,	grdmask,	grdlandmask,	grdmath

• Convert	data	table	to	2D	grd file	(xyz2grd)
• Convert	grd file	to	xyz	data	table	(grd2xyz)



Other	GMT	tools

• Lots	of	other	miscellaneous	modules	available	useful	to	
geologists….
• Like	psxy but	with	additional	parameters	needed
• Plot	seismograms

• pssac – seismograms	in	SAC	format
• pssegy – plot	SEGY	data

• Plot	velocity	vectors	(psvelo)

• Plot	focal	mechanisms	(psmeca and	pspolar)
• pscoupe – plot	focal	mechanisms	in	cross	section



Use	of	psmeca
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Use	of	psvelo



Reminders	for	Next	Week

• Print	out	your	poster	by	Friday	morning
• No	lecture	period	on	Monday
• Poster	boards	will	be	placed	in	MSEC	lobby	– be	
ready	to	show	off	your	poster	during	the	lab	
session
• Will	also	do	evaluations	for	the	class	on	Monday	
during	the	poster	session.


