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OLNY SRMAT POELPE CANRAED TIHS

| cdnuolt blveiee taht | cluod aulacltg uesdnatnrd waht |
was rclanieg. The Phaonmneal pweor of the hmuan mnid.
Aoccclmig to rscheearch at Cmabrigde Uinervtisy, it
deosn't mttaer in waht oredr the ltteers in a wrod are, the
olny iprmoatnt tihng is taht the frist and lsat ltteer be in

the rg it Pclae. The rset can be a taotl mses ancl you can
sitll raed it wouthit a Porbelm. Tihs is bcuseae the huamn

mnid deos not raed ervey lteter }39 istlemc, but the wrod as
a wlohe. Amzanig huh? 9aeh and | awlgas tghuhot slpeling

was iPmorant’tl

Tihs deos not wrok for the cetul:)morl



Manil:)ulating & Printing Files

Basics of the UNIX/Linux Environment




Printing Commands

lpr: submit files for Printing

% lpr -P3892 grad file.txt




Printing Commands

1pg: show gprinter queue status useful to find out
| otlﬁerjobs are before yours.

lpg -P3892 grad

3892 grad 1s ready and printing
Rank Oowner Job File(s) Total Size
active hdeshon 146 junk.pdf 108544 bytes

Identities thejob.



lprm: cancel Printjob (bg number)

lprm -P3892 grad 146

lpstat: printer status information
useful for Finc!iang out Printer names on Macs,
which are not necessarilg the same as on the SUN
sgstem

lpstat —a
_3876langston accepting requests since Wed Aug 27 13:11:36 2008
hp color LaserJet 4600 accepting requests since Mon Aug 4
11:50:47 2008



CERI Printers
Long Builciing (3892 Central)

3892 grad --B&W Printer in Mac Lab
3892 hpcolor -- Color Printer in Mac Lab
3892 hpxlfp -~ Poster Printer iNn Mac Lﬂab

3892 Mitch--B&W Printer in Mitch's office
3892 colorps-bB&W Printer In




CERI Printers
House 3 (3876 Central)

3876 langston --
3876 hpcolor -- Color Printc—:r
3876 grad —
3876 bodin —
3876 powell —

. —



CERI Printers
(Continued)

House 2 (3890 Central)
3890 hpcolor — Color Printer In coPier room
3890 copy— D &W Prmter IN copler room
3890 sheila—-DB &W Prmter in Mi Ee”e‘s office

House O (3918 Central)

3918 usgs —



CERI Printers
(Continued)

House 1 (3904 Central)

3904 tek -~ Color Printer
3904_tekdup~~(kﬂorpﬁnky

3904 hallway --B &W Printer
3904 brother -~

. _—



Data Analgsis N Geophgsics
ESCI 7205

Class 11

Bob Sma”eg
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Easiest way to get sta rted
1) Find system with GMT alreacig setup

2) Get workin program (shell script) from
someone else and mocﬂhcg thack) it.

| ots examples In
- Tutorial
- available on www
- available from your “friends”



What goes on in GMT
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Sources cnc ol:)erational Parameters/Job control

D command line oPtions/ switches or program
defaults

i) carried over from execution of Previous
commanads

i from your .gmtcle][aults fle

(looks first in working directorg, then in <\?our home clirectorgj Fina”g the system, program
efaults)



Sources cnc oPerationaI Parametcrs/Job control

Whg a defaults file?

- too many Parameters to reEuire sewing a”

explicitlg (Power ul)

~ customize — can have ditferent defaults in
diHferent directories



Basic GMT use

Most GMT programs
read input from terminal (stdin) or files, and
write output to terminal (stdout) (a few write to
les)
— tollow UNIX Philosophg.

To write output to fles one can use UNIX
rCCIirCCtiOﬂ (else goes to screen ~ uselesslg) »

GMTprogram switches >> Outputfile



Most GMT Prog?rams will accePt ir:ibuta-mcile names
an Pipes in lieu of stdin

GMTprogram input-file switches > outputfile

GMTprogram switches < input-file > outputfile

Someprogram | GMTprograml | GMTprogram2 > outputfile




Mang GMT rograms will also accel:)t inPut
redirection gﬂ»-line inPut) — reads whatever
follows -- up to character string XXX -~ as inPut.

GMTprogram switches << END > output-file
1.1

2 .2

END



Can also do with “command substitution”:

GMTprogram switches << FIN > output-file
“someprogram swithches < input-file..”
FIN

echo "~someprogram swithches < input-file..” | GMTprogram switches
> output-file




Some GMT programs rec!uire input~‘:ile names
(usua”g when need more than one input me, or
inPut usua”g SO big that one would be forced to
Pipe or redirect inPut all t)he time, or binarg file,
etc.




GMT and scriPts

GMT commands act much like regular UINIX
commands.

Genera”g, the commands are enacted within a
shell script so that they may be combined with
other UNIX commands such as awk.

bash and csh are the most Commonlg
encountered shells in academia and Passing down
GMT scriPts is how much of seismologg gets
llustrated



Use Comments!

Comments are very Popular to For%et but it you
on’t comment your script, 2 years ater you mag

A , , 5

not remember what you were doin (esl:)ec:laug l

you write tight UNIX code that took 20 iterations
to g@t "correct” [as compact as Possible]) .

Spaces and blank lines make your script
readable. While it may take more paper igP ou
Print it, it onlg takes two bytes to make new ?ine or
a space.



Keeping track of your sc:ril:)ts
You will be glacl (someclay} it you set up

directories and subdirectories to keep your
maps, data, and scripts organizecl.

Mitch suggests have some’ming like this in ~/gMT

csh/ data/ ps/ scratch/ sh/

There is a clirectorg for csh 5cri|:>ts, for sh scriPts,
for data files, for Postsc:ript files, and for scratch

Hles.



OK lets look at some “simple” examPlCS:




Plot x1/2 from 0 to 100 as a dashed line, using red
triangles with green borders at x=n*10.

e




1) We start by making the basemap frame for a
linear XY Plot.

2) We want it to g0 from 0 to 100 in x, with ticks,
gricl and annotation evec?j 10, and from 0 to 10 in
y, with ticks, gricJ and annotation every 2.



%) The final Plot should be 4 bg 3 inches in size.

Note GMT does not make any helpmcul
assumPtions such as

a) You want to Plo’t the whole x and v range of the
data and

b) You want it to fit nicelg on the page.

You have to sPcchcg EVERYTHNG (comes under
the excuse of being “Power{:ul”)



Here's how we do it:

psbasemap -R0/100/0/10 -JX4i/3i -B10/1:."My first plot": -P \
> plot.ps

We will first look at how we sPechCQ to GMT how to
make the maP/Figure.

This is done using the command line oPtions/
switches.



psbasemap

clraws ama Framc—: ancl sets u the ma
P P P
Parameters

(so theg don’t have to be re~speci1ciecl in later GMT program c:a”s, although itisa goocl
idea — variables make it easg).

psbasemap -R0/100/0/10 -JX4i/3i -B10/1:."My first plot": -P \
> plot.ps




Requirementsl (Ercgection) and 3 (axis sizes) are
sl:)eci ied to GMT together

1) We start bg making the basemap frame for a
linear (the Projectiom or lack of one) x-y Plo’t,

%) The final Plo‘c should be 4 bﬂ 3 inches in size.



psbasemap

The —7 oPtion selects the tfjpe of Projection and
thc scale.

In this case we want a linear x-y Plot) or No
Projection, which is sPechCiecl bg
X Or X.

psbasemap -R0/100/0/10 -JX4i/3i -B10/1:."My first plot": -P \
> plot.ps



There are 25 Projections available in GMT, each
sPeciﬁed bg one letter (case sensitive to set
oPtions).

There are no Provisions for Proviciing your own
Projection.

(short O1C using thé Open source to ro” your own.)



Requirements I and 3 are sPechCiecl to GMT
toget]ﬁer

The —7 olotion also sets the axis scales (clistance
per unit, x) or (axis lengtlﬁ, X)

Where the “unit” is 5l:>eci1ciecl iIN .gmtdefaults or
explic:itlg —inches, i, orcm, c.

psbasemap -R0/100/0/10 -JX4i/3i -B10/1:."My first plot": -P \
>! plot.ps



2) We want it to 2o from 0 to 100 in x, with gricl and
annotation every 10, andfromoto10iny,
annotating every 1.

This is rea”g two conditions

) We want it to go from 0 to 100 in x, and from o to
10 Iny.

SPeciﬁecl bg the REGION (=R) option, which (in
the usual form) is

-Rxmin/xmax/ymin/ymax



2) We want it to g0 from 0 to 100

-Rxmin/xmax/ymin/ymax

Notice that unlike MATLAB, GMT does not

make any assuml:)tions about what you want
(such as the reasonable one that Houjus’c might want the region t5 show all the input

data).

You have to spec Yy cverg detail. (i.e. Eowemcul)
(whg should the writers of gmt work hard w h

en theg can convince the user that it is

“better” if the users do!)

psbasemap -R10/100/10 -JX4i/3i -B10/1:."My first plot": -P \
>! plot.ps



There are two forms for the —r oPtion

1) For projections where the boundaries follow
lines of [atitude and |ongituce (“rectangle” on

SP]’ICY’C) — spech% sides.

R |
™
3
%

—
)

30 fgretetesl i(')(v
ah
%%
NG




There are two forms for the —r ol:)tion

2) For regions where the sides do not follow lines
of latitude and Iongitucle (wi” make more sense
when we do map Prcgjections) ~ sPeCth corners

bﬂ appending an “r” to end

\

P

i
L
)]

) @

S )

I O
fﬁ



The idea of “region” to Plo‘c sl:)echciecl this way
breaks down for azimuthal Projections

(outside border of Elot s a circle, you rea“g want
to specity center and radius)

will see how to do this later-




2) We want ticks, grid and annotation in x every
10, and iny every 1.

This is spechciecl bg the —B option (Border?).

psbasemap -R0/100/0/10 -JX4i/3i -B10/1:."My first plot": -P \
>! plot.ps

This is the most complicatecl GMT oPtion.



Ticks and annotation — every 10 for x (First one)
and every 1 fory (second one).

s you wanted the same ticks and annotation for x
and y you would onlg have to sl:)echcg it once.

psbasemap -R0/100/0/10 -JX4i/3i -B10/1:."My first plot": -P \
>! plot.ps



Not in our sPcchCications, but controlled bﬂ the —B
oPtion, the Plot title.

This is a little more complicatecl.

|_abels are between colons, with

« »

2 for Plot title,
nothinﬁg for x axis label,

“,” Tor y axis label.

’

1t label/‘ci‘cle is more than one worcl, has to be in
double c]uotes.

psbasemap -R0/100/0/10 -JX4i/3i -B10/1:."My first plot": =P \
>! plot.ps



it this sounds comcusing ou can look at the man
page for psbasemap for the full explanation
and more examples.

The man page for the —B oPtion) lﬁowe\/er) 1S
Practica”g incomprehensible.

The BUGS section of the man page states

“The -B oPtion is somewhat Complicatecl to
explain and comPrehencl. However, it is Fairlg
simple for most aPPlications (see examl:)les). <




Remaining oPtions/ switches

-P

Sets the output to Portrait (long side Vertical)
mode.

“Default” is Lanclscape (long side horizontal)
mode.

psbasemap -R10/70/-3/8 -JX4i/3i -B10/1:."My first plot": -P \
>! plot.ps

This oPtion actua”g switches “states”.



Remaining, oPtions/ switches

It gmtdefaults defines Portrait mode as the
default, then —p will send it to |anciscal:>e.

(make a figure and see how it comes out, if you
dor’t like the orientation stick in a —p).



So, what did we get for all our effort?

My first plot

0 10 20 33 40 S0 60 70 8 9 100

[y
=
[y
=

= = N W e N N1 0N
= = N W e 1N N 0N

0 10 20 33 40 S0 60 70 8O 9 100

Good start — but usua”g we ma|<e Plots to show
' some sort cmc clata




Now let’s look at a little more complica‘cecl
examlale:
L ets call it “full court press.sh’

#!/bin/sh
#plot square root x

sampleld -I1 << END | nawk '{print $1, sqrt($1l)}' > {$0} 1l.dat
0

100

END

psxy -R0/100/0/10 -JX4/2 -Ba20gl0/a2g2WSne -W5t15 15:0 \
-Y2 -P {$0} l.dat -K > $0.ps

sampleld {$0} 1l.dat -I10 | psxy -R -JX4/2 -St0.2 \
-G255/0/0 -W5/0/255/0 -0 >> $0.ps

This is more than “a little more” ComPlicated.



#!/bin/sh
#plot square root x

sampleld -I1 << END | nawk '{print $1, sqrt($1)}' > {$0} 1l.dat
0

100
END

psxy -R0/100/0/10 -JX4/2 -Ba20gl0/a2g2WSne -W5t15 15:0 \
-Y2 -P {$0} 1l.dat -K > $0.ps

sampleld {$0} 1l.dat -I10 | psxy -R -JX4/2 -St0.2 \
-G255/0/0 -W5/0/255/0 -0 >> $0.ps

But it follows the UNIX Phi osoph — abunch of

simple things stuck togetner to do sometlﬁing
more complex.

Gives you the idea that most useful GMT
Procluce Figures are going tobe a LOT of GMT
calls



Here’s what the outl:)ut looks like

(actually the output is a ascii file containing a PostScript program, this is what it looks
)‘rﬁ P 2 pt prog

like after clisplaging with GhostScriPt or GhostView to the screen or Printing toa
PostScriPt Printer).
10 k A] v L ==~
8
_ A
: LA
4 A&
| &
2 ,,.’
4.
0 -+
0

20 40 60 80 100




| et’s look at it Piece, bg simple Piece.
Set shell

#!/bin/sh
#plot square root x
sampleld -I1 << END | nawk '{print $1,

Set shell to Bourne Shell.

Could also have set it to bash or csh

(change first line to #!/usr/bin/csh -+ this works because this scril:)t does not contain
angthing that is sPechCic to one shell scril:)t — such as variable name definition. Use -f,
fast, option which stops it from running your .cshrc).



Next Piece

Name the outPut He.

psxy -R0/100/0/10 -JX4/2 -Ba20gl0/a2g2WSne -W5t15 15:0 \
~Y2 -P {$0} l.dat -K > $0.ps

sampleld {$0} 1l.dat -I10 | psxy -R -JX4/2 -St0.2 \
-G255/0/0 -W5/0/255/0 -0 >> $0.ps

Being lazg and disoreanized - | don’t want to have
to tgpe the output File name in lots of times nor
|<eel:> track of which shell scri ~t made which

Postscript Hlein my directorg.




Next Picce

Name the output Hle.

psxy -R0/100/0/10 -JX4/2 -Ba20gl0/a2g2WSne -W5t15 15:0 \
-Y2 -P {$0} l.dat -K > $0.ps

sampleld {$0} 1l.dat -I10 | psxy -R -JX4/2 -St0.2 \
-G255/0/0 -W5/0/255/0 -0 >> $0.ps

So lwantto find a short and casy wa to name

the file, and | might want to associate the output
file name with the name of the shell sc:ril:)t that
made it.

Enter UNIX argument Passing to the rescue.



When Fyou call a shell scril:)t, the sgs’tem passes
Precﬂe ined, Pre~namccl “arguments” to the shell
scriPt from the command line.

So it enter

“myscript argl arg2”

UNIX automatica”y gives me (in this case b,

arguments)
SO the name of the shell script
S1 the value of argl (character string)

$2 the value of arg2



A” l Iﬁavc to clo to use tl’lCSC arguments N my
shell sc:ril:)t (within some constraints) is stick them
n.

The Shell will exPancl them to their proper values.
So my output Hle will be named
“full court press.sh.ps’,

since $0 will get expanclecl to
“full court press.sh”

(tl’lé name of the shell scril:)t)



Next Piece.

Get (actua”g make) inl:)ut data — part |

#!/bin/sh
#plot square root x

sampleld -I1 << END | nawk '{print $1, sqrt(sl)}' > {$0} 1l.dat
0

100
END

psxy -R0/100/0/10 -JX4/2 -Ba20gl0/a2g2WSne -W5t15 15:0 \
_Y2 -P {$0} 1l.dat -K > $0.ps

sampleld {$0} 1l.dat -I10 | psxy -R -JX4/2 -St0.2 \
~G255/0/0 -W5/0/255/0 -0 >> $0.ps

sampleld, resaml:)les (here interl:)olates) tl’]é iﬂPU’t,
which in this case is redirected (<<) to being in-
line from the shell script (from the end of this
command line, which is somewhat far away, to
END).




#!/bin/sh

sampleld -I1 << END | nawk '{print $1, sqrt($1l)}' > {$0} 1l.dat
0

100

END

psxy -R0/100/0/10 -JX4/2 -Ba20gl0/a2g2WSne -W5t15 15:0 \

_Y2 -P {$0} 1l.dat -K > $0.ps

sampleld {$0} 1l.dat -I10 | psxy -R -JX4/2 -St0.2 \

-G255/0/0 -W5/0/255/0 -0 >> $0.ps

We have to sl:)echcy the resamgpling step (-I1,
which is steps o 1).

We wi” lea\/e evergtlﬁing else at tI’IC cleFaUIt Values.

(see man page T you want more imco)

sampleld Proviclcs a list of numbers from 0 to 100
In steps of 1 to stnd out.



Next Picce. Get (make) inl:)ut data — part 2
We want x and sqrt (x)

#!/bin/sh

sampleld -I1 << END | nawk '{print $1, sqgrt(sl)}' > {$0} 1l.dat
0

100

END

psxy -R0/100/0/10 -JX4/2 -Ba20gl0/a2g2WSne -W5t15 15:0 \
-Y2 -P {$0} 1l.dat -K > $0.ps

sampleld {$0} l.dat -I10 | psxy -R -JX4/2 -St0.2 \
-G255/0/0 -W5/0/255/0 -0 >> $0.ps

PiPe the re—-saml:)led data into the program nawk.

nawk IS a great tool for Preprocessing data for
GMT.



Next Piece: Generate inPut data — Part 2

Using nawk, one does not have to write programs
to make intermediate files in GMT inPut format,

but can go rigl”xt to the source data file,
read it,
modifg each line into GMT inPut format
and Pil:)e this clirectlg into the GMT program.

sampleld -I1 << END | nawk '{print $1, sqgrt($1)}' | \

psxy -R0/100/0/10 -JX4/2 -Ba20£10gl0/a2g2WSne -W5t15 15:0 \
-Y2 -P -K > $0.ps

00

100 O

END



Next Piece.
Generate inPut data — Part 2

sampleld -I1 << END | nawk '{print $1, sqrt($l)}' | psxy -

R0O/100/0/10 \
-JX4/2 -Ba20f10gl0/a2g2wWSne -W5t15 15:0 -Y2 -P -K > $0.ps

0 0
100 O
END

The nawk command says to Print the first column
(s1) and the square root of the first column (sqrt
($1)) of every line.

We will (break the UNIX Philosoplﬁg and) make an
intermediate file as we will need it more than once.



Next Piece.

Plot it
#!/bin/sh
#plot square root x

sampleld -I1 << END | nawk '{print $1, sqrt($1)}' > {$0} 1l.dat
0

100
END

psxy -R0/100/0/10 -JX4/2 -Ba20gl0/a2g2WSne -W5t15 15:0 \
-Y2 -P {$0} 1l.dat -K > $0.ps

sampleld {$0} 1l.dat -I10 | psxy -R -JX4/2 -St0.2 \
-G255/0/0 -W5/0/255/0 -0 >> $0.ps

F‘ina”y we get to the graphics ~art of GMT

pSXy IS the GMT Pro%ram that P ots Points and
Ines.



#!/bin/sh
#plot square root x

sampleld -I1 << END | nawk '{print $1, sqrt($1)}' > {$0} 1l.dat
0

100
END

psxy -R0/100/0/10 -JX4/2 -Ba20gl0/a2g2WSne -W5t15 15:0 \
-Y2 -P {$0} 1l.dat -K > $0.ps

sampleld {$0} 1l.dat -I10 | psxy -R -JX4/2 -St0.2 \
-G255/0/0 -W5/0/255/0 -0 >> $0.ps

psxy accepts the “standard” / ”global” oPtions of
the GMT tilters that produce PostScript output.

(onecanFuta”ﬂ%:Pkﬁ/mapspecﬁtaﬁonsﬁﬁothefﬁstGkﬁTcalra&mrthanuse
psbasemap, evergtl’)ing we said before holds, so we don't have to re-say it.)

We alreaclg know what —8. =7, —8 and —p Ao,
altlﬂouglﬁ the —B oPtion here is a bit more
complicatecl Iooking.



#!/bin/sh
#plot square root x

sampleld -I1 << END | nawk '{print $1, sqrt($1)}' > {$0} 1l.dat
0

100
END

psxy -R0/100/0/10 -JX4/2 -Ba20gl0/a2g2WSne -W5t15 15:0 \
~Y2 -P {$0} l.dat -K > $0.ps

sampleld {$0} 1l.dat -I10 | psxy -R -JX4/2 -St0.2 \
-G255/0/0 -W5/0/255/0 -0 >> $0.ps

Output file s0.ps (s first instance so use >,
aPPencJ in second instance so use >> — this takes
care of UNIX Part)

Use \ to continue commancl on next Iine



Next Piece.

psxy -R0/100/0/10 -JX4/2 -Ba20gl0/a2g2WSne -W5t15 15:0 \
-Y2 -P {$0} 1l.dat -K > $0.ps

S0, what’s all that extra stuff on the —B7

Each of the letters controls a ditferent feature/
asl:)ect of the Plotti ng of the axis



psxy -R0/100/0/10 -JX4/2 -Ba20gl0/a2g2WSne -W5t15 15:0 \
~Y2 -P {$0} l.dat -K > $0.ps

a is for annotation sPacing

g is for gricl sPacing

WSne says to Plo’c the annotation and ticks on the
west and south sides and ticks onlg on the north
and east sides.

(how would you Put annotation without ticks?)




Next Piece.

Draw a line -W5t15 15:0

psxy -R0/100/0/10 -JX4/2 -Ba20gl0/a2g2WSne -W5t15 15:0 \
~Y2 -P {$0} l.dat -K > $0.ps




Make line 5 units thick (where units depencﬂs on
the device and default 5ettings)

~W5t15 15:0

10 ‘ { __A—"+

o NN A~ OO 0

0 20 40 60 80 100



Can also sPechCH color
5/0t15 15:0 for black line or
5/255/0/0t15 15:0 forred line

psxy -R0/100/0/10 -JX4/2 -Ba20gl0/a2g2WSne -W5t15 15:0 \
-Y2 -P {$0} l.dat -K > $0.ps

10 | i

o NN A~ OO 0

0 20 40 60 80 100



Make it dashed with dashes 15 units |ong followed
}39 15 unit lon open spaces -W5t15_15:0, and a

“Pl’)aSC oftset” for the dashes of zero -
W5t15 15:0

10 ‘ { __A—"+

o NN A~ OO 0

0 20 40 60 80 100



What is “Phase offset”

compare to -W5t120 15:60
(ine segment 120 long, 15 blank, first line segment on 4 60 long [Phase])




This format also works

W[width],[color], [texture]

-W5,0,15 15:-
-W5,255/0/0,15 15:-
-W5,red, 15 15:-

Gives thc same

- ‘ww‘" '




Next Piece. Misc. 1
#!/bin/sh
#plot square root x

sampleld -I1 << END | nawk '{print $1, sqrt($1l)}' > {$0} 1l.dat
0

100
END

psxy -R0/100/0/10 -JX4/2 -Ba20gl0/a2g2WSne -W5t15 15:0 \
_v2 -P {$0} 1l.dat -K > $0.ps

sampleld {$0} 1l.dat -I10 | psxy -R -JX4/2 -St0.2 \
_G255/0/0 -W5/0/255/0 -0 >> $0.ps

_v2 oftfset Plo’t 2 units in the Y direction (else X
axis |abels get cut oﬁc across bottom omc Plot)

leadinc
paper edge

)4 >

-P Default

yoff

xoff




Misc. 2

#!/bin/sh

#plot square root x

sampleld -I1 << END | nawk '{print $1, sqrt(s$l)}' > {$0} 1l.dat
0

100

END

psxy -R0/100/0/10 -JX4/2 -Ba20gl0/a2g2WSne -W5t15 15:0 \

-Y2 -P {$0} 1l.dat -K > $0.ps

sampleld {$0} 1l.dat -I10 | psxy -R -JX4/2 -St0.2 \

~G255/0/0 -W5/0/255/0 -0 >> $0.ps

_K do not close PostScriPt Hle

_0 do not initialize PostScriPt



HEADER

BODY,

BODY,

TRAILER

-0 ommits the header.

2nd trough n-1'th overlays
require both -0 and =K.

—K ommits the trailer.

_K do not close
FostScr pt Hle dont output
‘showpage”) SO MOreE
PostScript can be
appencle to the file

—0 do not initialize
PostScript

(cloes not output PostScriPt header
40 so this can be

appended to existing
EE: (that hopc—ncullg
does not have a

showpage at the end).



Misc. 3
Several common “gotclnas”

— no showpage (can see on screen, but does not
Print — actua”g Prints a blank pa e) (error: have
a—xk inlast GMT cal)

- showpage In middle of file (error: Forgo’c the —k
somewhere) — onlg get Par’c of Hle on screen or in
final Print or get ghostscript error message.

- Have header in middle of file (error: Forgot -0
somewhere) get ghostscript error message.



Next Piece.
Draw sgmbols every [Oth Point

#!/bin/sh
#plot square root x

sampleld -I1 << END | nawk '{print $1, sqrt($1l)}' > {$0} 1l.dat
0

100

END

psxy -R0/100/0/10 -JX4/2 -Ba20gl0/a2g2WSne -W5t15 15:0 \

~Y2 -P {$0} 1l.dat -K > $0.ps

sampleld {$0} 1l.dat -I10 | psxy -R -JX4/2 -St0.2 \

~G255/0/0 -W5/0/255/0 -0 >> $0.ps

Resample our 107 'A‘_,;,_—A—"*_
temporary fle — Z /A,,r""

taking every [Oth o /A/‘"

Point (-110). PiPe .

outPut to psxy o L

0 20 40 60 80 100



Next Piece.
Draw sgmbols -St0.2

sampleld {$0} l.dat -I10 | psxy -R -JX4/2 -St0.2 \

-G255/0/0 -W5/0/255/0 -0 >> $0.ps

Make triangles, t, that are 0.2 units big —

St0.2
10 ' ———
_ = !
8 A"
| A—"r
6 | ”‘AI"
4 "
| ,A
2 4
O [
0 20 40 60 80 100



Next Piece.
Draw symbols

sampleld {$0} 1l.dat -I10 | psxy -R -JX4/2 -St0.2 \
-G255/0/0 -W5/0/255/0 -0 >> $0.ps

Make the line outlini(r}g/clrawing the symbols, -w
e)

Hag) thatis 5 units wi and draw outline in green
(R/G/B) -w5/0/255/0 or W5/green

10 } A__,A—
] A--" |
Ve ’ /, —'A,’
Colors 5Pecncled n 8- e
’4A”
R/G/B format - LA
4 -
(intensity of Red, Green and Blue | &
cuﬂorgpns-Pﬁmaqjcokxsfbr 2 1,7
additive sgstem). 0 T

0 20 40 60 80 100



Next Piece.
Draw symbols

sampleld {$0} 1l.dat -I10 | psxy -R -JX4/2 -St0.2 \
-G255/0/0 -W5/0/255/0 -0 >> $0.ps

Fill the sgmbol, -G Hag, with color recl, -G255/0/0,

or =Gred

Can also use color names (red, green, blue. There

are over 700 X~11 color names).
10 E——

8
6
4_
2_
0

0 20 40 60 80 100



We're done!

That wasn’t so bad now, was it?




There are two other non~ma|:>~|:>rojectecl Forms

) _ogarithmic ~add1 (lower case letter L) atter
scale of axis you want logarithmic ~JX41/2




2) Power/ exPonential — add p and exponent after
scale of axis you want ex onential (can scale axes

indivi ua”g)

~JX4p0.5/2




Common command oPtions on first, and Possiblg
subsequent, calls

Need on all calls

R Define region for plot — will need on first call
and at least “R” on subsequent

_J define Prcy’ection for Plot — will need this on
all calls if need to define region



Common command oPtions on first, and Possiblg
subsequcnt, calls

(Genera”g) Need on first call onlg

_B Borders -- annotation, frame, <?‘icl. Onlg
need on first (or a single) call

-P Switch bctween Iandscape ancl Portrait
modes

_x  Shift X axis
vy Shiftyaxis



Common command oPtions on First, and
Possiblg subsequent, calls.

Need when needed.

_K Don’t close PostScript (showpage), use
when more will follow
- need on all but last GMT call

0 Dor’tinitialize PostScriPt, use when
aPPencling to Pre—-—existing Hle
- need on all but first GMT call

_ use both —x and —o when Putting a |arge
number of GMT call outputs togc—:ther



Common command oPtions on first, and Possiblg
subsequent, calls.

Need when needed.

-V Verbose (Prints out s’tmcxC to stanclarcl error
for user).

_H Header records (tells GMT to 5‘<il:> Hrst |
lines of ascii input Hled



64E 66E 68E 70E 72E H OW 4d ]:)O Ut
z ‘ makin g

28N

" Pretty
MAFS?

(this was

made b
the shel

" scriPtl >ut
in Mitch’s
GMT ~ToT

“ web

26N 26N

24N 24

22N




MaP Projections available in GMT
Pep— GMT PROJECTIONS

E = Equal Area /

GEOGRAPHIC PROJECTIONS

CYLINDRICAL CONICAL AZIMUTHAL THEMATIC OTHER

Basic [E] Albers [E] Equidistant Eckert IV + VI[E] Linear
Cassini Lambert [C] Gnomonic Hammer [E] Logarithmic
Equidistant Equidistant Orthographic Mollweide [E] Exponential
Mercator [C] Lambert [E] Robinson Polar

Miller Stereographic [C]  Sinusoidal [E]

Oblique Mercator [C] Winkel Tripel

Transverse Mercator [C] Van der Grinten

UTM [C]

Figure 1.9: The 25 projections available in GMT.



List of
“standard”
command line
oPtions.
The —J oPtion
sets the
“Projection”
One has to
look at the man
page for each
one as

“diHferent
things varg”

STANDARDIZED COMMAND LINE OPTIONS

~Bxinfo|vinfo| zinfo] || WESNZwesnz + || titfe:] Tickmarks. Each ifo 1s
grick{mle] J[1p )[:"Tabel™: ][ =, unit™:)

[a|tick] me] (el me] ||
-H I nheaders I

ASCII tables have header record|s)

~J (upper case for width, lower case for scale)

Map projection (see below)

—-,J\!f 2R tl"!u'l't ll"'-".'tin' ’l‘

Lambert azimuthal equal area

‘_" B!“"." A "o‘l'. l"' "Af(?l' | "a (‘?l'
1 2

=

‘;‘\t A’dt’k

Albers conic equal area

~JClon, .-'!u'a'. .lo"-O'fcI.' h

Cassini cylhindrical

~JDongrlat -!“’u't' 11"&.'4‘:1'.‘-!'10!.' "

Equidistant conic

—J }:!“-'-'. &‘.o‘izn', ,‘l\‘ 0'1'!0.,1'

Azimuthal equidistant

~J¥Flon ( ‘1" lat / ‘1" norize N.‘;"ul vdth

Azimuthal Gnomonic

~JGlon Il" ] ll"“ idth

Azimuthal orthographic

—‘J l l!‘ ))l'| .l-"-l'.'cl.' ’l‘

Hammer equal area

~JHiom .;"4'.‘.!.’ h

Sinusoidal equal area

—J-,o‘( M 11"'"’1011' ’n‘

Miller cylindncal

=JK¥lon 'width

Eckert IV equal are:

—-, Ksll"):l ‘l““ l’l'{",l'

Eckert VI equal area

"‘tl l .’ ( 'n'-'l ‘l.'!(l"' ] !"‘ l'?l' l !"A't' :4'

‘!"“ wdith

Lambert conme conformal

—-, .‘l'ﬂ"lila' ’n' or _".\'!‘)’:I |l‘l

lat, .l.l“'llla' h

Mercator cylindrical

—J.\. h.". ) "»“".‘.{‘.;"

Robinson

~JOxalon .!". @l 1"(1:;'“ wdth

Oblique Mercator. 1: ongin and azimuth

~JOblon, '0.!(1.'. ) 'l"l".'.' u‘;‘c’f.’ 1 ‘-‘“ wdth

Oblique Mercator, 2: two points

"‘J( k ’”" ( «l'. !h'l‘l Il"!|"n'-"[\l" ’“‘l‘}l l"“v k{l‘,c'

Oblique Mercator. 3: ongin and pole

—IP[awid! ] Joriein]

Polar [azimuthal | (6.7 ) (or cylindricalj

—-IQ!( DN ( .ll"-‘ '.' i] o' ’A‘

Equichstant eylhindrical ( Plate Camae)

~JRlongywidth

Winkel Tripel

—-’S!I".'.'..‘-.!U.'..l"“ wdih

General stereographic

—JTTono width

Transverse Mercator

~JUzone fwidth

Iniversal Transverse Mercator (LT N

—J‘"I"”. y '0.'-"((':0‘):'

Van der Gnnten

—J “‘..‘f N ll" 'l"’ ll 1' I /]

Mollweide

—‘Jx“'o'llc' ’A'l l p” ’l‘( 'l’_f\‘lb'..l l

plid]

Linear. log ., and x*-»" {exponential)

~JYlono ’°' ’n'a',( ,"'-0"'(“};'

General cylindrical equal area

| W

Anrnerd maoars PO latasr




pscoast -R-90/-70/0/20 -JM6i -P -B5g5 -G180/120/60 > mapl.ps

270 275 280 285 290

Al gmt programs
Plot “mal:)s” %,rough
the Projection

command line oPtion
or switch (even the xey plob).

270 275 280 285 290




pscoast -R-90/-70/0/20 -JM6i -P -B5g5 -G180/120/60 > mapl.ps

270 275 280 285 290

20

Al Projections give
you two selections for

sPechCHing the scale

15

10

(note GMT takes the maPmakers
attitude that a map has to have a
Precleterminecl/ known scale —
assuming you want the map to nicelg fill
theFegc oesnotcutﬁ-qamap
w&houtanexphﬁﬂ knowncwspedﬁe&
scale is inconceivagle.)

270 275 280 285 290

G\‘




pscoast -R-90/-70/0/20 -JM6i -P -B5g5 -G180/120/60 > mapl.ps

270 275 280 285 290

-Jmparameters

(Mercator).
SPCC@ one of

-Jmscale or -JMwidth

Give scale along
equator

0 )
( l:xxxXx oOr UNIT/degree) . 270 275 280 285 290




pscoast -R-90/-70/0/20 -JM6i -P -B5g5 -G180/120/60 > mapl.ps

270 275 280 285 290

-Jmlon0/lat0/scale or

-JMlon0/lat0/width

Give central
meridian, standard
latitude and scale
along Para”el

(l:xxxXxX or UNIT/degree, UNIT
= number inches or cms).

270 275 280 285 290




MaP Projection:

address Plotting sphere on a Plane




Mercator Prcjection:

One way to address plottin sphere on a Plane
(which is whole ‘nother 5ubject)
Conformal (maintains shapes butnot relative
sizes)

Cglinclrical Projection

Contral mendian
{Selected by mapmaker)

Graat cstortion
n high lattudes

Examples of riumb linss
(dkrechon frue betwoon
any two points)

Equater lcuches cylinder
/ ¥ cylnder is tangent

Reasorably trus
shepes and dslances
within 15° ol Equanor




Albers
Also conformal (maintains/conserves shape)

Conical Prcy’cction

Eval arcas. Defcrmaton of shagos \ <



pscoast -R-130/-70/24/52 -JB-100/35/33/45/6i -B10g5:."Conic\ Projection":
-N1/2p -N2/0.25p -A500 -G200 -W0.25p -P >! map.ps

Regjon is Conic Projection
‘%echﬂf?e”on
the 5P erical

ca%h.

-N for

boundaries

(international, US/Canadian/
Mexian state boundaries

“built in”) . riVCrS.




pscoast -R-130/-70/24/52 -JB-100/35/33/45/6i -B10g5:."Conic\ Projection":
-N1/2p -N2/0.25p -A500 -G200 -W0.25p -P >! map.ps

-A to getrid of Conic Projection

smal water/
island features

Projection (b/
B) — need to
know
something
(center and

--:::....ri-8 0

standard e e —

Para”els} :



pscoast -R-130/-70/24/52 -JB-100/35/33/45/6i -B10g5:."Conic\ Projection":
\ -N1/2p -N2/0.25p -A500 -G200 -W0.25p -P >! map.ps

Conic Projection

250 260 270

-Jblon0/lat0/latl/lat2/scale or -JBlon0O/lat0/latl/lat2/width

(Albers [E1). Give Projection center, two
standard Para”els) and.scale i



pscoast -R0/360/-90/90 -JG280/30/6i -Bg30/gl5 -Dc -A5000 \
~G255/255/255 -S150/50/150 -P >! map.ps

Other Projec’tions —

azimuthal orthographic
(Projection MIMICs
|oo‘<ing at earth from

ite distance).




pscoast -R0/360/-90/90 -JG280/30/6i -Bg30/gl5 -Dc -A5000 \
~G255/255/255 -S150/50/150 -P >! map.ps

New oPtion

-Dc

Controls resolution of
coastline

£ full
h 1igh

1 low

C CFUClG

Helps manage file sizes.



Station MEM Map

Some useful
maps.

The world

centered on
Meml:)l’uis.

Use to get
back azimuth
and distance to
earthquakes at
a glance.




