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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/ exPonentEal — add P and the value of
the exl:)onent to scale oF axis you want
exponential (can scale axes in ividua”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 Pro'ection for Plo‘c — will need this on
all calls it need to define region



Common command oPtions on first, and Possiblg
subsequcnt, calls

(Genera”g) Need on first call onlg

_B Borders -- annotation, frame, <?'lric. 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
subsec]uent, calls.

Need when needed.

K Don’t close PostScriPt (showpage), use
when more Flo’t‘cing will follow
- need on all but last GMT call

0 Dor’tinitialize Dos’cScriI:)’t, use when
aPPenclingto Dre~exi5tingﬁ|e
- need on all but first GMT call

_ use both —x and —o when Put‘cinga Iarge
number of GMT call outputs together



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|<i|:> first u
lines of ascii inl:)ut file)



28N

26N

24N

22N

64E

68E

72E

T0E

72E

28N

26N

24N

22N

How about

making

Pretty
MAFS?




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

20

pscosat makes the
basic “backgrouncl

map . 1

15

It “knows” about
coastlines and is used

to Plot them.

10

(umcortunatelg GMT is Particularlg
dumb about tol:)ograplﬂg and —
Fo”owing the UNIX Philosoph — leaves 0
the finding and installation o{'ﬁ AL
Tt %kdmakﬁhnwdﬂ

275 280 285 290




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 SWitCl’l —dJ (eventhe X~
Pkﬁ)

270 275 280 285 290 |




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

270 275 280 285 290

Al Projections givc %
you two selections for

sl:)eci{ljing the scale

15

(hote GMT takes the 10
maPmakers attitude that a

map has to have a
Precleterminecl/ known scale s
— assumilﬁ ou want the map

to nicelg the page does
not cut it — a map without an 0 - S pe 290

lici’tlg known or speciﬁed




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:xxXxXxX oOr UNIT/degree, 270 275 280 285 290

indicated bg lower case m or upper

case M.




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

270 275 280 285 290

20

-Jmlon0/lat0/scale or

-JMlon0/lat0/width .

Can also gjve 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:

addresses 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)

s a cylinclrical 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, saw Conic Projection
before, SPeciﬁecl
bg ~-R,1s a

“rectangle”
defined by
latitude and

longitude lines

on the spherical RS
carth.




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

Albers Conic
Projection (b/B)
— feed to know

somethin
(center and/or

standard

Para“els).

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

Give Projection center: |onO/ latO, two standard Para“els:
lat1/lat2] and scale (1:xxxx or UNIT/ clegree).



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

_x for Political Conic Projection

boundaries

(international, US/Canadian/
Mexican state boundaries

builtin”), rIVers.




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

small water/island
features (number
gives min size to

Piot in km?)




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

-G fill for land/ Conic Projection

dry areas, (saw 23 .
bc{% re with RGB 50 230 260 2102t
) yﬁ LN -] 'ﬁ¢ f/ i l I }*/'

new form with
single value for
gray scale - O y
black, 255 white).

¢ fillforocean/ ™ Sa—lLLE _—
lakes/wet areas
(hot used here).

250 260 270



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

—-w for line widths

(in Points “P”).

Conic Projection

50 20 250 260 270 289 0
— "‘nﬁ o
3
£ -
\ :
40 2 : A0
£ 5 ,_.4\
| *
) 1"“‘ - R A 30
‘-#{_ Ill‘ oll =} i E,'Y_.
‘ i TR IR R S s * 290
240 ’ — 20
250 260 270 :




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

_p switches from
Portrait to
lanclscal:)e or
vice-versa
clepending on the
default setti ng,




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

Put in file map
and clobber olcl

version nC it exists

(csh and tcsh, not
sh or bash)

This is a single ne
gmt program — quite ©
unusuai.




pscoast -R0/360/-90/90 -JG280/30/6i -Bg30/gl5 -Dc -A5000 \
-G255/255/255 -8150/50/150 -P >! map.ps

Other Projec’tions —

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



pscoast -R0/360/-90/90 -JG280/30/6i -Bg30/gl5 -Dc -A5000 \
-G255/255/255 -8150/50/150 -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.




We want to Plot
Earthc]uakcs
Focal Mechanisms,/Moment Tensors
Digitizecl gcolo%:c data
Topogra >h Y /Bat metry
Other Geophgsica Data
Roads, Cities, etc.

What tools are
therc to hanc”e
these clata sets”?

Tis one of




#!/bin/sh -f
#make a simple map with po

—

LATMIN=10
LATMAX=30
LONMIN=-80
LONMAX=-55
SCALE=0.6

MEDYELLOW=255/255/192
LTBLUE=192/192/255
RED=255/0/0

DONTCLOSE=-K
DONTINIT=-0

CONTINUE="-
INVLATLON

int data

Set it up

scoast to clraw background

///// rnaF>

sxy to draw the earthquakes
/E*ec? circles with black c?utline)

Preqs?.gmt.sh (PuertoRican
/ €qs to gmt) to prepare data
on the Y, reads file Puts out

|lat Iong

pscoast SLONMIN/SLONMAX/
-B10 -GSMEDYELL -SSLTBLU
psxy AR -IJm${SCALE} -Sc0.2
SINVLATLON END >> $0.ps
“pregs2gmt.sh-

END

SLATMIN/SLATMAX -JmS${SCALE} \
E SDONTCLOSE -P > $0.ps
~-GSRED -W1/0 SDONTINIT \




300

result

290

280

30

10

20

10

300

290

280



E‘xample of GMT man Pa§€ — expanclecl for
understan ing

psxy reads ) pairs from #les [or standard
inPut] and generates PostSc:r/}Dt code that will

Plot

lines, Polggons, or symbols

at those locations on a map.



Plotting sgmbols

psxy -R -IJm${SCALE} |-Sc0.2 -GSRED -W1/0 S$SDONTINIT \
SINVLATLON << END >> $0.ps

Flag s =S




ngbols you can Plot with psxy — Point data

Star - a Square ~ S
Bar-b Triangle -t
Circle - ¢ Vector—v, V
Diamond — d Weclge -W
E’”ipse —e, E Cross - X
ront — £

Hexagon - h * . <> .

nverted triangle -1
setter ~ 1

FPoint - p v . A




Plo iing sgmbols

nawk '/” PDE/ {print $6, $7}' $0.htm | psxy -RSREGION
-Gpurple -L -W.1/0 -: SCONTINUEPS S$SVERBOSE

>> SOUTFILE

-S spechcg sgmbol type and size.




Plotting sgmbols

nawk '/” PDE/ {print $6, $7}' $0.htm | psxy -RSREGION
SPROJ -Sc0.1 -Gpurple =L +W.1/0 -: SCONTINUEPS S$VERBOSE

>> SOUTFILE

-2‘){ —. .

. SPCChCQ SﬂmbOl type a d size.. .-:: ::':-3:'..{_..'..—
-, ‘}B I

Use nawk to get data into SXY

PDE-W 2011 03 19 083501 -21.98 | -68.87|117
PDE-W 2011 03 19 091240.87 -20.13 -69.08 102
PDE-W 2011 03 20 013306.18 -24.07 -66.79 189

PDE-W 2011 03 20 171225 -24.87 -=70.20 49
PDE-W 2011 03 23 025737 -20.19 -70.82 26
PDE-W 2011 03 27 115427 -21.27 -70.29 58
PDE-W 2011 03 29 114934 -20.10 -69.95 60

PDE-W 2011 03 31 040737.45 -24.06 -66.65 181
PDE-W 2011 03 31 214111.87 -27.64 -67.32 61

0 R T T S S O B e S L
B o e o ¢ o

= U1l 00 W O O Ul J N

-60°



Plotting sgmbols
Setting size on the ﬂy from the data

nawk '/” PDE/ {print $6, $7}' $0.htm | psxy -R$SREGION
SPROJ —Sc_-Gpurple -L -W.1l/0 -: SCONTINUEPS S$VERBOSE >>
SOUTFILE

If a symbol is selected and no sgmbol size given,
then DSXY will interpret the third column of the
inPut data as sgmbol size.

ngbols whose size is <= 0 are skippecj.



Plotting symbols
N

Setting size on the f Yy from the data

nawk '/” PDE/ {print $6, $7, ($9>0)2($972)/64:"0.01"}"
$0.htm | sort -k 3 -n | psxy -RSREGION S$PROJ -Sc -Gpurple
- -W.1/0 -: $SCONTINUEPS S$SVERBOSE >> SOUTFILE

-S set size on ﬂg.

PDE-W 2011 03 19 083501 -21. . 117 5.2 MwRMT 4 FME o
PDE-W 2011 03 19 091240.87[-20%13 |[-69.08]102 [477 |MwRMT 3EM . .. e
PDE-W 2011 03 20 013306.18 -24.07 -66.79 189 4.5 mbGS coo o osssies
PDE-W 2011 03 20 171225 -24.87 -70.20 49 5.0 MwRMT 4FM . ..o
PDE-W 2011 03 23 025737 -20.19 -70.82 26 4.0 mbGS e o o o o ouiii
PDE-W 2011 03 27 115427 -21.27 -70.29 58 4.3 mbGS 3F . gt
PDE-W 2011 03 29 114934 -20.10 -69.95 60 4.8 mbGS AF
PDE-W 2011 03 31 040737.45 -24.06 -66.65 181 4.5 mbGS cses sessses
PDE-W 2011 03 31 214111.87 -27.64 -67.32 61 4.1 mbGS DA - o



Plotting ngbols
Setting color on the ﬂg based on data.

nawk '/" PDE/ {print $6, $7, $8, ($9>0)2($9"2)/64:"0.01"}"
$0.htm | sort -k 3 -n | psxy -RSREGION $PROJ -Sc -L
‘—Ceq.cpt ~W5/0 —: SCONTINUEPS $SVERBOSE >> S$SOUTFILE

_c Give a color Palette (CPt) file (don't need -G, which
{mssgmbohangmomﬂ.

When used with -s, lets sgmbol color be
determined bg the z-value in the third column.

Additional fields are shifted over by one column
(ol:)tional size would be 4th rather ﬁwan §rcl ﬁelcl,

etc.).



Plotting ngbols
Setting color on the ﬂg based on data.

color Palette (cl:)t> file.

S cat eq.cpt

000 255 000 000 100 255 100 00O
100 255 100 000 200 255 255 000
200 255 255 000 300 100 200 000
300 100 200 000 400 000 000 255
400 000 000 255 600 100 000 255

Simple cPt file — define start and StOE of non-

overlappmg data ranges and color for each
range. Gives linear variation between limits.

Zlbottom rg b thop

r gb
Z2bottom rg b Z2top rg b



Plottiné SﬁmbOIS
Setting color on the Yy basecl on clata.

nawk '/" PDE/ {print $6, $7, $8, ($9>0)?($9"2)/64:"0.01"}"

$0.htm | sort -k 3 —n =+r | \psxy|, -RSREGION $PROJ -Sc -L
-Ceqg.cpt -W5/0 -: SCONTINUEPS SVERBOSE >> ™ R W
Setting color on the Yy
Use nawk to get data into psx R @ gee

—ealg7| 117

PDE-W 2011 03 31 040737.45 -24.06 -66.65 181
PDE-W 2011 03 31 214111.87 -27.64 -67.32 61

PDE-W 2011 03 19 083501 -21%98 5.2 MwRMT 4FM . ...
PDE-W 2011 03 19 091240.87 -20.13 -69.08 102 4.7 MwRMT SEM. .
PDE-W 2011 03 20 013306.18 -24.07 -66.79 189 4.5 mbGS ... .......
PDE-W 2011 03 20 171225 -24.87 -70.20 49 5.0 MwRMT 4FM ... . i
PDE-W 2011 03 23 025737 -20.19 -70.82 26 4.0 mbGS @ ... <...een
PDE-W 2011 03 27 115427 -21.27 -70.29 58 4.3 mbGS 3F. . .cucu
PDE-W 2011 03 29 114934 -20.10 -69.95 60 4.8 mbGS AF . _ o0 St

4.5

4.1



OPen with Psbasema

Draw Pscoast and gricl

-20°

-25°




Plotting 59mbo|5
Setting sgmbol on the ﬂg from the data

psxy -R -Jm${SCALE} -S_-GSRED -W1/0 SDONTINIT \
SINVLATLON << END >> $0.

Iif no S%mbo s are speciﬁecl in the command line,
then the SL mbol code must be Present as last
cohmwﬁntheﬁwxw.




Definition of size for each sgmbol — look at man

FX3§§3

psxy -R -IJm${SCALE} —Sa0.5 -GSRED -W1/0 S$SDONTINIT \
SINVLATLON << END >> $0.ps

-Sa star. size is diameter of circumscribing circle.




E:”ipse symbol

-Se ellipse. Direction (1n degrees counter-
clockwise from horizontal), major axis, and
minor axis must be found in columns 3, 4, and 5.

-SE Same as -Se, except azimuth (in degrees east
of north) should be given instead of direction.

The azimuth will be mapped into an angle based on
the chosen map projection (-Se leaves the
directions unchanged.) Furthermore, the axes
lengths must be given in km instead of plot-
distance units.



Vectors — center (7) on speciﬁecl (xjy)

-Sv vector. Direction (in degrees counter-
clockwise from horizontal) and length must be
found in columns 3 and 4. size, 1f present, will
be interpreted as arrowwidth/headlength/headwidth
[Default is 0.075¢/0.3¢c/0.25¢c (or 0.03i/0.12i/
0.1i)]. By default arrow attributes remains
invariant to the length of the arrow. To have the
size of the vector scale down with decreasing
size, append nnorm, where vectors shorter than
norm will have their attributes scaled by length/
norm. -SV Same as -Sv, except azimuth (in degrees
east of north) should be given instead of
direction. The azimuth will be mapped into an
angle based on the chosen map projection (-Sv
leaves the directions unchanged.)



Plot lines

eave out sgmbol ﬂag, -8, will connect data Points
with great circle line segments.

psxy —-RSREGION S$PROJ -W3/$SRED SCONTINUEPS ridges >> SOUTFILE

(USC -A to SUPP!’CSS grea’t CirCIC ~ | suppose it draws straight

line between Projected Points, never used it) .



psxy -R$REGION $PROJ —M -W3/ 46

purple SCONTINUEPS
pgr contours.dat >> SOUTFILE

Multiple segment files
("li{:l’:c) en”) may be

Plo’tted using ’3’16 -
Mflag oPtion.

Segments are

se arated bﬂ a recorcl

whose ﬁrst character
is flag. [Defaultis

1>1].

76
|

48

50

52

54

70
[

EY
w

Ant O~ Scotia

Plate Plate
|

ICE AND FIRE

Postglacial rebound in Patagonia

Vertical Velocity [mm/yr]

w00z




To explicitly close polygons when drawing lines
Pty PeYS o
(w:th great circle segment) , use —L.

Need to do this is you want to fill the Polggon.

I _—



Fll — for symbols and closed Polggons defined bg

lines.

Shade interior with -c. f g is set, -w (line width
and color) will control whether the Polygon
outline is drawn or not.

It a slymbol is selected and -¢ set, -W determines
the fill color and outline/ no out- |in<=:, res oectivelg.

-G Select filling of polygons and symbols. Append the shade
(0-255), color (r/g/b), or P|pdpi/pattern (polygons only)
[Default is no fill]. Note when -M is chosen, psxy will search
for -G and -W strings in all the subheaders and let any found
values over-ride the command line settings.



Front sgmbol — goes on lines

-Sf front. -Sfgap/size[dir][type][:0ffset].
Supply distance gap between symbols and symbol
size. If gap 1s negative, 1t 1s i1nterpreted to
mean the number of symbols along the front
instead. Append dir to plot symbols on the left
or right side of the front [Default 1is centered].
Append type to specify which symbol to plot: box,
circle, fault, slip, or triangle. [Default 1is
fault]. Slip means left-lateral or right-lateral
strike-slip arrows (centered i1s not an option).
Append :o0ffset to offset the first symbol from
the beginning of the front by that amount
[Default is 0].



Vertical Velocity [mm/yr]
T

Plot lines i

——

—0—_o—

Just Plot line

Plot and fill (lines
have form closed

Polygons.)

Geologic sgmbols
(subduction zone)

W 00Z

| |
10 20

ICE AND FIRE

Postglacial rebound in Patagonia



Fil — Problems

1f ool on not closed proper] PSXY draws iereat
peiyg , ~d propelly > <8
cn*cle or stralglnt? |me From ﬁrst to last Pomt ancl
fills in closed polugons that this line creates (line
< POYS | ,
1Crom begmmr;lg to end may result ia multll:)le
Polggons being ormed (it closes an s slﬁafc with
a straight line and you get two oPPosite acing

half circles) .




Fil — Problems
The anti—-Pode il Problem seems to have gone

awa 9 (except falls over when center is exactlg North or South Poles, even though no

land at N Pole) .




F’lotting lines

Both ngbol outline (a line) and Line Proper‘cies
are speciﬁecl using W switch.

Line tlfwiclmessj color, Pattem/ texture.

-W Set pen attributes. [Defaults: width = 1, color = 0/0/0,
texture = solid]. Implicitly draws the outline of symbols with
selected pen.



Plotti ng nes

Setting color on the f Yy based on data.

psxy -R -Jm${SCALE} -S —CANDES.cpt -W1/0 S$DONTINIT \
SINVLATLON << END >> $0.ps

"Feed in data’

END

Iif s is not set (drawing lines) , psxy expects the
user to su Plﬂ a multisegment Polggon file
(rec]uires —Mﬁancﬂ will look for —zva1 strings in
each multiseement header. The val will control
t%e color via the cPt file.



[ nput geogral:)hic data order.
GMT was written bﬂ guys who made X~y Plots.
X comes ﬁrst, Yy comes second.

This means longitude comes first, latitude comes
seconc:l (cle]cault woulcl ha\/e been otlﬁer way
around it written bﬂ cartographer.)

(whg is clockwise the direction it 157)

To switch data order use th@swi‘ceh

This is an imPortant one — switches the order of
ALL the gricl referenced data on the inl:)ut line.



pPXSY Prettg Powemcul but does not draw all the
symbols needed for geol:)lﬁysics

Two important items not covered bg PSXY

psmeca - Focal Mechanisms/ Moment Tensors
psvelo - Vectors with error e”ipses

(replacecJ older psvelomeca program that broke
UNIX Philosophg bg mixing two unrelated tasks).



Make focal mechanisms — use GMT filter
(Program/ routine) psmeca

make/obtain input file — see psmeca
clocumentation For |arge number o1C ways to Aeﬁne

focal mechanism data

35.59 -90.48 12 22065 1504.5975 -0.25 -0.25
35.86 -89.95 16 22075 1504.0727 -0.25 0.25
36.37 -89.51 7.535084 1454.2020 -0.25 0.25
36.54 -89.689 85 60 -203.7118 0 0.5
36.56 -89.83 8 90 67.5 20 4.1068 -0.25 -0.25
36.64 -90.05 15 30478 -284.6309 0 -0.5
37.16 -89.58 15 14075 50 4.2547 0.25 0
37.22 -89.311.528070 -203.5783 -0.25 0.25
37.36 -89.19 16 30 70 1703.8250 0.25 0.25
37.44 -90.44 15 35060 1354.0126 0.25 0.25
37.48 -90.94 5 26040 -704.5728 0.25 -0.25
37.91 -88.3722 0 46 79 5.2612 -0.35 0.1
38.55 -88.07 15 31070 0 4.3154 -0.25 -0.25
38.71 -87.95 10 13570 15 4.9309 -0.25 0.25



SPeci1C9 how data for focal mechanism is
speciﬁed.
-Sa - Focal mechanisms in Aki and Richard
convention

-Sc - Focal mechanisms in Harvard CMT convention

-Sm - Seismic moment tensor (Harvard CMT, with
zero trace)

-Sp - Focal mechanisms given with partial data on
both planes.

Scale follows selection letter, adjusts the
scaling of the radius of the "beach ball", which
will be proportional to the magnitude (x is one of

a,c,m,p)e.



Make map with focal mechanisms (psmeca)

and eartlﬁquake locations (psxy)

#!/bin/sh -f

REG=-92/-88/35/39

psmeca -RSREG << END -Jm4. -Bglflal —P./O/O -CP -: -K > $0.ps
"nawk '{print $1, $2, $3, $4, $5, $6, $7, $1+$8, $2+$9}'

practice data.dat”

END

psxy -RSREG practice data -Jm4. -Sc0.25 -: -G255/0/0 -W3/0 -0 >> $0.ps

-S ﬂag IN psmeca for focal mechanism input
format definition and size

¢ for Dlotting beach ball offset from
earthquake location and, Pw, for connecting it to
Point at eart ’1qua‘<c location with a line w thick.




Specifu how size changes with respect to
PSSl ng P
magmtude.

-Sxscale adjusts the scaling of the radius of the "beach ball",
which will be proportional to the magnitude.

Scale is the size for magnitude = 5 (that is seismic scalar
moment = 4*10e+23 dynes-cm) in inch (unless ¢, i, m, or p 1is
appended). (-TO0 option overlays best double couple
transparently.)

Put -Syscale[c/i][/fontsize[/offset[u]]] to plot the only double
couple part of moment tensor. Put -Stscale[c/i][/fontsize[/
offset[u]]] to plot zero trace moment tensor. The color or shade
of the compressive quadrants can be specified with the -G option.
The color or shade of the extensive quadrants can be specified
with the -E option. Parameters are expected to be in the
following columns



coloring.

The color or shade of the compressive quadrants can be specified
with the -G option. The color or shade of the extensive quadrants
can be specified with the -E option. Parameters are expected to
be in the following columns




35.59 -90.48 12 22065 1504.5975(-0.25 -0.25 |
"nawk '{print $1, $2, $3, $4, $5, $6, $7, $1+$8, $2+$9}'

268 269 270 271 272
39 T 39

P

9 8 v3! 0

37 ? 37
s,

i 4

35 D————————— I 35
268 269 270 271 272

36 36

Uses “offsets” speciﬁecl N
columns 8 and 9 to rePosition
the focal mechanism.

You could put the lat, long you
wanted in cPols 8 and 9, bi%\/hg
calculate all of them bg hand?

If you have to spechcg the
o{f‘zsets for each beachball
depending on how things look
(example to lep’c}) no easy way
to do automaticall , have to
tHPC in offsets or locations.

Are IOWCT’ hémiSPhCl’C PIOtS.



ith error e”ipses

= Velocitg vectors w

Plot
~ An

isitropg bars

WéCl gCS

_ Rotational



psvelo -R -$PROJ$SCALE -Sr$VELLEN/0.95/0 -W1/$PURPLE -G$PURPLE \
SVELARROW S$CONTINUE $VBSE andaman nicobar coseis.dat \

>> SOUTPUTFILE




Various ways to cleﬁne vector clata

or mag, az)

y VW,

(ve

1ZC

e

pse confidence for Plot,
nts

|
fo

'Tor C”
label

c

D)

Vector leng‘ch

ictlﬁ, head |engt|q and wnclt]n

Arrow shatt w



making Prettg
MAFPS

How to do:

~ color or b&w
tol:)o with shaded
topo

- how to combine
topo ancl

bat 9metr3

cap_center/rtvel4_9303_13bv19/_.5v2///

308

328

348




First — have to find data — what’s available

DEM’s (Digital Elevation Models) of world —
several resolutions, several kinds of data
(GTOPO-%0, ETOPO-5 , SRTM, seasat, obs/
Prcdictecl bath)

Rea”g raster
data (value on
gricl or in
volume) — sucha
as gravity, age
sea ﬂoor, etc.




Where to get them?

(We have some online at CERJ — makes it casy.
Have not Fu”g ﬁgurecl out SRTM yet.)




use grdraster to extract a subregli(on from the
global bathgme‘crg data set and make a new grici
file for GMT.

grdraster Is not Part of “standard” GMT.

[s a “supplemental” GMT program.



T
SUP

here are a bunch (order 35-40) of such

Slemental GMT programs like this around.

Mang are written bg others (not Smith and
Wesse”) and become “attached” to GMT and can

be found on the GMT web page, but tlneg are not

oFﬁcia”g Part ot GMT.

psmeca and psvelo (to draw focal mechanisms

and vector fields) are in this class.



use grdraster to extract a subreglion from the
global bathgme’crg data set and make a new gricl
file for GMT.

SGRDRASTERREGION has same format at the REGION definition (min
lon/max lon/min lat/max lat) and been previously set up to define
the region

echo do seafloor

DATASET=10

DATAGRID=-I2m/2m

grdraster S$DATASET -GS${ROOTNAME} 2mtopo.grd $SDATAGRID \
—-RSGRDRASTERREGION -V

echo done with 2m toPo grdrastcr

| et’s look at the documentation first



4

Typing grdraster all by itselt dumps the man
r page (GMT cle{:?ault behavncl:;r).

~ rel:)orts
available data sets
Units
data covera ge area
spacing and regjstration ( ixel or gricl — not

important for now, except that when combining
clata sets thcg have to be the same).



alpaca/smalley 142:> grdraster
grdraster 3.4.3 - Extract a region from a raster and save in a grdfile
usage: grdraster <file number> -R<west/east/south/north>[r] \
[-G<grdfilename>] [-I<dx>[m][/<dy>[m]]][-bo[s][<n>]]

<file number> (#) corresponds to one of these:

# Data Description Unit Coverage Spacing Registration

1 "ETOPO5 global topography" "m" -R0/359:55/-90/90 -I5m G
2 "US Elevations from USGS" "m" -R234/294/24/50 -I0.5m P
3 "Geo/Seasat grav from Haxby" "mGal" -R0/359:55/-90/90 -I5m G
4 "Geo/Seasat geoid from Haxby" "m" -R0/359:55/-90/90 -I5m G
5 "Sea floor age from Cande" "Ma" -R0/359:55/-90/90 -I5m P
6 "Sea floor age from Muller et al., 1998" "Ma" -R0/360/-72/90 -I6m G
7 "Sea floor age errors Muller et al., 1997" "Ma" -R0/360/-72/72 -I6ém G
8 "l=land, O=sea bitmask" "T/F" -R0/360/-90/90 -I5m P
9 "USGS/SS ETOPO30s" "m" -R0/360/-90/90 -I0.5m P
10 "2min Observed/Predicted Topo" "m" -R0/360/-72/72 -I2m P

11 "et30wbath” "m" -R-78/-63/-25/-12 -I0.5m P



First use grdraster to extract a subregion from
the global data set

echo do seafloor
DATASET=10
DATAGRID=-I2m/2m

grdraster SDATASET -G${ROOTNAME} 2mtopo.grd SDATAGRID \
-RSGRDRASTERREGION -V

echo done with 2m topo grdraster

We have selected the 2m predicted sea floor
topography — data set 10.

We have set the gricl to the roper sample spacing
(get from Prcvious slide w}) data set Propcrties).



First use grdraster to extract a subregion from
the global data set

echo do seafloor

DATASET=10

DATAGRID=-I2m/2m

grdraster SDATASET -G${ROOTNAME} 2mtopo.grd SDATAGRID \
—RSGRDRASTERREGION -V

echo done with 2m topo grdraster

We are going to Put the extractecl clata into a ﬁle
Ca”eCJ ${ROOTNAME} 2mtopo.grd



Now we do the same for the land topograplnic
data. using GTOPO~5|O, :Jvhich only has data for
and.

echo do topo

DATASET=9

DATAGRID=-130c/30c

grdraster $DATASET -G$S{ROOTNAME} topo.grd S$SDATAGRID \
-RSGRDRASTERREGION -V

echo done with gtopo grdraster

Now we select the CTOTO-50 topogral:)hy _ data
set 9.

Notice that the gric has a different saml:)lc-:
sPacirxg than the ba‘clﬂg metry, otherwise this code
sniPPet is the same.




Now we do the same for the land topographic
data. using GTOPO~§|O, ;lwhich only has data for
and.

echo do topo

DATASET=9

DATAGRID=-I30c/30c

grdraster SDATASET —G${ROOTNAME}_topo.grd SDATAGRID \
—~RSGRDRASTERREGION -V

echo done with gtopo grdraster

The data will go into a file called

S {ROOTNAME} topo.grd



We now have two complimentar data sets, one
For topogral:)hg and one For bat 3metr9 and we

have to combine them.

(For most maps, the newer, current dem files have
land and sea anc(l{xjou don't have to do this — but

some datasets still need it.)

UnFortunatelg, t]ﬁeg have different sample
spacing.
Sowe have to resample one o1C the clata sets —

lets do it to the sea floor (since it has the lower
resolution — we will therefore be iﬂterl:)olating).



(se grdsample to resample the batlﬁgmetrg as
defined bﬁ‘f DATAGRID and Put N a Nnew resamplecl
le ${ROOTNAME} 30stopo.grd

echo prep and merge bathy

DATAGRID=-I30c/30c

grdsample ${ROOTNAME} 2mtopo.grd -G${ROOTNAME} 30stopo.grd $DATAGRID \
-F -RSGRDRASTERREGION -V



Now we use grdmath to combine (anD) the two
data sets (theg have ciistinguishing values in the
dataless Points).

grdmath uses a stac

< dinda

RPN — (Reverse or Postﬁx

Polish Notation, as op
what your invention gets cal

DOSCA

to Preﬁx Polish Notation —
ed when your ethnic Polish

name is unPronounceable in English)

grdmath -F -V ${ROOTNAME} topo.grd ${ROOTNAME} 30stopo.grd AND = \

${ROOTNAME} topobath.grd
echo done with merge bathy

And Put the new toPo file in
$ {ROOTNAME} topobath.grd



We are now done sclecting the topograplﬁic and
bath ymetric data.

whiclﬁ can be usecl to generate Coloring or
gragscale.

Itis Verg harcl, however,

for the brain to interpret
this view of the data.

What is the object N
this ﬁgurc—:? |



One needs to add shadows (shacling) for the
brain to “get the Picture”.

What does it look like now?




We “llluminate” the toPograPh with a fake sun,
sPecigging elevation and azimuth, and generate an
intensitg filter to be added to the color or

gra HSCalC iIma g@ (actua”g for gragscalejust use the intensity filter) .




There is a slight Problem however.

What is the object in this image?




Both images are made from the same data (he o on
the right is the one on the left rotated 180", or vice versa) . 9Ct tth lOO‘(

Il‘<€ Very ClﬂC 1C erent Ob’CCtS (to most eople — some People

claim to see two of the same thing and with the correct
interpretation, i.e. the object on the earth)




Is it a flat bottomed Va”eif with a Peak Oor a mesa
| va”eg’:’

with a sma




-
o
<78
a |
LS
g
£.0
=
=)
P
A-6N
Q- C
.._Lr
T 0
O Q.
lmol
..hU
(D)
0
o
0
o+
T O
s Wb
Q C
Y0
<
©
pa

greg SCa




|

ght are

L.
QO
.
3
C
e
O
2 ¢
o9
0 B
ok
£ 0
ht%
S5
<
.mo
C
O w
Q -+
O
= &
e
G -3
O 4
v 5
Q_0Q
E v
O
C
T 5
RNy
g Ol
L=
QO
I G
T

7’

nice visua




What you "see” clel:)encls on how the brain
works — how the brain interprets UP/ down bg
shadows.

Light usua”g comes from "above" so the brain in




Once we started walking around, light usua”g
comes from "above" so the brain interprets
topogralalqy using this assumption to interpret

What ma|<es sha OWS.




Trg with color
high low

-65° -60°

-20° -20°

No better.

Red — higlﬁ

o Green - low

Again, it is very
hard for the brain
to interpret this
view of the data.

-30° -30°

-70° -65° -60°



Trg with ilumination
ﬂat ﬂat

A little better?

= (Can see slopes/
structure
(mountains) but

have lost altitude
o info.



Combine color and illumination

flat and high flat and low

-20°

This is the best
we can do.

-30°




The code that made the last b, Plots

DATASET=9

GRDRASTERREGION=SREGION
DATAGRID=-I30c/30c
echo do 30s topo from GRDraster, dataset SDATASET
echo gmt topo data at $GMT GRIDDIR
grdraster S$SDATASET -Gtopo.grd S$SDATAGRID -RSGRDRASTERREGION S$SPROJ SVBSE
grdinfo topo.grd
ls -1 topo.grd
echo done with grdraster call
TOPOILLUM=315
grd2cpt topo.intns -Cgray S$SVBSE > bw.cpt
grdgradient topo.grd -AS$TOPOILLUM -Gtopo.intns -Ne0.6 -V
#grey sca.e only
# grdimage topo.intns -Itopo.intns -Cbw.cpt -RSREGION S$PROJ -B5g5 SVBSE
SORIENT > SOUTFILE
#color only
# grdimage topo.grd -CapproxBryan.cpt -RSREGION $PROJ -B5g5 SORIENT
SVBSE > SOUTFILE
#both together
grdimage topo.grd -Itopo.intns -CapproxBryan.cpt -RSREGION S$SPROJ -B5g5
SVBSE SORIENT > SOUTFILE



Back to making ﬁgures

GMT has a routine to do the shading:
grdgradient.

'l also Li]”ugﬁna’teI tl;]eloc;lean floor anclzl the
topogra rom s ig tiy difrerent angles — to
i Ff)t‘igng out the ¢ gest” of both.

After generating the i”umination) we have to
combine the two files using grdmath.

l” name the output ﬁlcs wilh .intns as extension.



NORM=-Nt

BATHILLUM=270

TOPOILLUM=315

grdgradient ${ROOTNAME} topo.grd -A$TOPOILLUM \
-GS {ROOTNAME} topo.intns $NORM -V

grdgradient ${ROOTNAME} 30stopo.grd -AS$BATHILLUM \
-GS{ROOTNAME} 30stopo.intns $NORM -V

grdmath -F -V ${ROOTNAME} topo.intns ${ROOTNAME} 30stopo.intns AND = \
${ROOTNAME} topobath.intns

INTNSFILE=${ROOTNAME} topobath




S0 now we have two gﬂCl mes

- One with the tol:)o%:aphic data
- One with the s acling

Now we’re reaclg to Plot them together to make
the map.

l:ina”g we make our first contribution to the map
(PostScriPt output file) usi ng grdimage.

grdimage can combine the coloring of the clata,
based on the CPT (color something table) file,
with the shacling (which comes from the slopcs of

the data).



rclimage can combine the coloring of the data.
Based on the CPT fle, with the shading (which

comes from the slol:)es of the data).

echo color topo
CPTFILE=/gaia/opt/gmt/share/GMT globe.cpt

grdimage SINTNSFILE.grd -IS$SINTNSFILE.intns -C$CPTFILE -R$SREGION -SPROJ

SSCALE S$GRID -K —-XSXOFFSET -YSYOFFSET -V SORIENT > SOUTPUTFILE
echo done with color topo

The CPT file is the color table file. GMT has a
bUﬂCh O‘F tl"]em PrCClCﬁﬂCCl (look in the directorg referenced above).

GMT uses the R/G/B model for color



You can also make your own CPT files
(F you have lots of time) OT rescale existing ones based on
your clata.




CCCOPPCr))
uitt=in cPt

file

38

36

02 X 88



Now we can add other data — earthquakes, GPS
vectors, focal mechanisms, etc.

psmeca -R -$PROJ$SSCALE -Sd0.2/0/0 -GSRED $CONTINUE -L -W0.5/$BLACK \
india.cmt >> SOUTPUTFILE




Again being lazy, | don’t like to have to keep track
o%the last GMT call (to keel:) track of whether or

not | need the —0) so ] use SCONTINUE.

Then | check the outl:)ut file for a showpage when
’m done — and write the PostScril:)t mgselic when |
need it.

echo done with figure - clean up

SHOWPAGE="tail -1 SOUTPUTFILE | nawk '{print $1}'"
echo check SHOWPAGE -${SHOWPAGE}-

if [ $SHOWPAGE != showpage ]

then

echo add showpage

echo showpage >> SOUTPUTFILE
ffi



We then have to erase a” the temPorarg ﬁlc—:s e

if [ SCLEAN = yes ] made’
then

echo yes - clean up

if [ $STOPO != notopo ]

then

\rm ${ROOTNAME}.cpt
\rm ${ROOTNAME}.grd
\rm ${ROOTNAME}.intns

\rm ${ROOTNAME} topo.grd

\rm ${ROOTNAME} topo.intns

\rm ${ROOTNAME} 2mtopo.grd

\rm ${ROOTNAME} 2mtopo.intns
\rm ${ROOTNAME} 30stopo.grd
\rm ${ROOTNAME} 30stopo.intns
\rm ${ROOTNAME} topobath.grd
\rm ${ROOTNAME} topobath.intns

.
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Plottinga single srtm fle

#!/bin/sh
\rm tst.grd

grdgradient|tile 31 69.grd |-A270 -Gtst.intens -Ne0.6 -V \
grd2cpt tst.intens -Cgray > $0.cpt

grdimage tst.intens -Itst.intens -R-69/-68/-31/-30 -Jm7 \
-Blgla -P -C$0.cpt > $0.ps

Plotting multiplc Ix] degree tiles Possiblc) but
more slightlg Complicated (see me).

| can’t get SRTM data into grdraster format
inPut file (any volunteers?)



General GMT shell scriPt

will look something like

this

Call to set up base map — this may or may not l:)lot

8!"19 d

Series of GMT calls to ad
| ast GMT call

ata
d various kinds of data

“closes” file

i i i e e e e e i e e i ! e e e i e e e e i et

Majoritg of work is in manipula’ting the data files
usiﬂg all the standard UNIX tools.



Fina”g, you can Put the ﬁnishing touches on

our figure with Adobe Illustrator Colicy ol v
ostScriPt es)

map

64E 66E 68E T0E T2E

Change line
thicknesses, types
(dash, etc), E“
colors; annotate;
etc.

Make focal )
mechanism

transparent.
Paste in other stuft.

S we” clocumentecl Problems

clo_be — Prlncipaug

M 28N

26N Sl 6N

24N

22N g =5
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Creating a map

gmtset: clﬁangc individual GMT default
Parameters

(grclimage: Plot topographg)

pscoast: Plot coastlines, filled continents,
rivers, Political borders (. map border).

DSXY: Plot sgmbols, Polygons, and lines in 2-D
pstext: Plot text strin o

Psmeca: PlOt Foca mechanisms

Psvelo: Plot gps ve ocitg vectors




#!/bin/bash

ROOT=$SHOME /unixside
GEODATA=$ROOT/geolfigs
SAMDATA=$ROOT/geolfigs
VBSE=-V

REGION=-75/-65/-38/-15
PROJ=-Jm0.9

Setup



WHITE=255 DKMAGENTA=181/0/223

DKGRAY=64 CYAN=0/255/255
LTGRAY=192 LTCYAN=196/255/255
VLTGRAY=225 LTBLUE=192/192/255
EXTGRAY=250 VLTBLUE=225/255/255
GRAY=128 VLTBLUE=240/250/255
BLACK=0 LTRED=255/225/225
BLACKP1=1 PINK=255/225/255
BLACKP2=2 BROWN=160/64/32
BLACKP3=3 LTBROWN=224/128/96
BLACKP4=4 REDBROWN=255/96/64
WHITEM1=254 VLTBROWN=229/225/209
WHITEM2=253 MUDBLUE=193/213/232

RED=255/0/0
RED1=254/0/0
DKRED=196/0/0
BLUE=0/0/255
GREEN=0/255/0
LTGREEN=192/255/192
DKGREEN=0/196/0
YELLOW=255/255/0
ORANGE=255/192/0
MAGENTA=255/0/255



MOREPS=-K
CONTINUEPS="-K -0"
ENDPS=-0
PORTRAIT=-P
OUTFILE=$0.ps




Get Bathgme’crg

GRDRASTERREGION=SREGION

DATASET=10

DATAGRID=-I2m/2m

grdraster S$DATASET -G${ROOTNAME} 2mtopo.grd $DATAGRID -R
SGRDRASTERREGION SVBSE

Get Topographg

DATASET=9

DATAGRID=-I30c/30c

grdraster S$DATASET -G${ROOTNAME} topo.grd $DATAGRID -R
SGRDRASTERREGION SVBSE



luminate topograplqg

BATHILLUM=270

TOPOILLUM=315

NORM=-Nt

grdgradient ${ROOTNAME} topo.grd -ASTOPOILLUM -GS${ROOTNAME }
_topo.intns $NORM S$VBSE

INTNSFILE=${ROOTNAME} topobath

Resample (uP/ interpolate) batl’)gme‘crg

grdsample ${ROOTNAME} 2mtopo.grd -G${ROOTNAME} 30stopo.grd
SDATAGRID -F -RSGRDRASTERREGION SVBSE

luminate resamplcd bathgmc’crg

grdgradient ${ROOTNAME} 30stopo.grd -A$BATHILLUM -G${ROOTNAME }
_30stopo.intns $NORM S$VBSE



Combine bathgmetrg and tol:)o data sets.
Have to do for both color toPo and slﬁading.

grdmath $VBSE ${ROOTNAME} topo.grd ${ROOTNAME} 30stopo.grd AND
= ${ROOTNAME} topobath.grd

grdmath $VBSE ${ROOTNAME} topo.intns ${ROOTNAME} 30stopo.intns
AND = ${ROOTNAME} topobath.intns

(see grcimath man page

Name #args Returns

AND2 1NaN if A and B == NaN, B if A == NaN, else A.



Select color tablc, some more setup, render
shaded color toPo. This call has all the setuP
info (Prcﬂection) offset, orientation, etc.)

CPTFILE=$ROOT/dem/GMT globe.cpt

XOFFSET=4.8

YOFFSET=3.6

grdimage S$INTNSFILE.grd -ISINTNSFILE.intns -CSCPTFILE -R

SREGION S$PROJ SMOREPS -XS$SXOFFSET -YSYOFFSET SPORTRAIT SVBSE >
SOUTFILE



Draw coastline

pscoast -RSREGION $PROJ -B5gl0 -W1 SCONTINUEPS -Dh $VBSE >>
SOUTFILE

Draw Wadati-Beniott zone contour lines

LINE=-W2./$DKRED

WBZFILE=S${ROOTNAME} .WBZ

\rm $WBZFILE

touch SWBZFILE

cat $SAMDATA/0836 25km bend notrench.gmt >> SWBZFILE

cat $SAMDATA/575.gmt >> SWBZFILE

nawk 'BEGIN {print "$"} !/\$/ { print $2, $1}' SSAMDATA/
sjJj-100-km-well-defined.gmt >> SWBZFILE

nawk '{ print $1, $2}' S$SSAMDATA/0836 100km extn.gmt >>
SWBZFILE

psxy -RSREGION SPROJ -MS$S SCONTINUEPS SLINE SWBZFILE SVBSE >>
SOUTFILE



Draw lines from eartlﬂquakc to stations

sac <SMACRO | nawk -f sachdr.nawk > $0.tmp

EQLAT=-16.26

EQLON=-73.64

psxy -RSREGION $PROJ -M$ -L -W1/SYELLOW SCONTINUEPS S$VBSE
<<END>> SOUTFILE

"nawk '{print 'SEQLON', 'SEQLAT'}{print $1,$2}{print "S$"}'
SO.tmp"

END




Plot stations

psxy -R$REGION $PROJ -Sc0.3 -G$CYAN -L -W.1/0 $CONTINUEPS
$0.tmp $VBSE >> SOUTFILE

Could also have done with

#sac <$MACRO | nawk -f sachdr.nawk | psxy -RSREGION $PROJ -
Sc0.1 -GSCYAN -L -W.1/0 SCONTUNUEPS S$VBSE >> SOUTFILE
#psxy -RSREGION $PROJ -Sc0.3 -GS$SCYAN -L -W.1/0 SCONTUNUEPS
SVBSE <<END>> SOUTFILE

# sac <$MACRO | nawk -f sachdr.nawk"

#END



Plot earthquake

echo $EQLON S$EQLAT | psxy -R$SREGION $SPROJ -Sc0.3 -GSRED -L -W.
1/0 SCONTINUEPS SVBSE >> SOUTFILE

Plot focal mechanism

MECASIZE=.5

psmeca -RSREGION $PROJ -SdSMECASIZE/0/0 -GSRED SENDPS -L -
W0.5/$BLACK SVBSE << END >> S$OUTFILE

"nawk '{print $1, $2, $3, $4, $5, $6, $7, $8, $9, $10}'
eqg.cmt”

“nawk '{print $1, $2, $3, $4, $5, $6, $7, $8, $9, S10}'
eqg.usgsmt
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rd2cpt S$INTNSFILE.grd -Cgray -E128 > ${ROOTNAME}.cpt
CPTFILE=SROOTNAME.cpt

#topo to graysacel plus shading -
grdimage $INTNSFILE.grd -C$CPTFILE..

U
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- ‘
q)ﬁ “ @
-E§ . o5 s
5 g
89 (Q LEE SRS PO R D
o 1 Bl
Eg—. A | /e
() rd2cpt S$INTNSFILE.grd -Cgray -E128 > ${ROOTNAME}.cpt
}_. CPTFILE=$ROOTNAME.cpt

#topo to graysacel plus shading
grdimage $INTNSFILE.grd -IS$INTNSFILE.intns -C$CPTFILE..
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grdgradient
grdgradient 4.3.1 - Compute directional gradients from grid files

usage: grdgradient <infile> -G<outfile> [-A<azim>[/<azim2>]] [-D[a][o][n]]
[-E[s|p]<azim>/<elev[ambient/diffuse/specular/shine]>]
[-L<flag>] [-M] [-N[t or e][<amp>[/<sigma>[/<offset>]]]] [-S<slopefile>] [-V]

<infile> is name of input grid file

OPTIONS:
-A sets azimuth (0-360 CW from North (+y)) for directional derivatives
-A<azim>/<azim2> will compute two directions and save the one larger in
magnitude.
-D finds the direction of grad z.
Append ¢ to get cartesian angle (0-360 CCW from East (+x)) [Default:
azimuth]
Append o to get bidirectional orientations [0-180] rather than directions
[0-360]
Append n to add 90 degrees to the values from c or o
-E Compute Lambertian radiance appropriate to use with grdimage/grdview.
-E<azim/elev> sets azimuth and elevation of light vector.
-E<azim/elev/ambient/diffuse/specular/shine> sets azim, elev and
other parameters that control the reflectance properties of the surface.
Default values are: 0.55/0.6/0.4/10
Specify '=' to get the default value (e.g. -E60/30/=/0.5)
Append s to use a simpler Lambertian algorithm (note that with this form
you only have to provide the azimuth and elevation parameters)
Append p to use the Peucker picewise linear aproximation (simpler but
faster algorithm)
Note that in this case the azimuth and elevation are hardwired to 315 and
45 degrees



This means that even if you provide other values they will be ignored.

-G output file for results from -A or -D
-L sets boundary conditions. <flag> can be either

g for geographic boundary conditions

or one or both of

x for periodic boundary conditions on x

y for periodic boundary conditions on y

[Default: Natural conditions]
-M to use map units. In this case, dx,dy of grid

will be converted from degrees lon,lat into meters (Flat-earth

approximation).

Default computes gradient in units of data/grid distance.
-N will normalize gradients so that max |grad| = <amp> [1.0]

-Nt will make atan transform, then scale to <amp> [1.0]

-Ne will make exp transform, then scale to <amp> [1.0]

-Nt<amp>/<sigma>[/<offset>] or -Ne<amp>/<sigma>[/<offset>] sets sigma

(and offset) for transform. [sigma, offset estimated from data]

-S output file for |grad z|; requires -D
-V Run in verbose mode [OFF].




Schematic diagram of a focal mechanism

A View from side View from above
Surface of 3;’:2'“"'
ult B Earth
z| P a"é_"\ T T
o d = ~ o Fa |t
gj - ’ .~ . Plal:n

"Beach ball"

i
o
=
%

USGS, 1996




Whg s GMT so po

Dular?

The Price IS rig

Nt!

(But there’s also no such thing as a free lunclﬁl}

Oftfers unlimited ﬂexibilitg since it can be called
from the command line,
inside 5cri|:>ts, and from user programs.

Has atvractecl many users be

cause of its high

quality PostScriPt output.

“EaSilH” iﬂStallS on almOSt aﬂg (includingwindows)

coml:)uter.



GMT Defaults

There are about 100 Parameters which can be
acﬁus‘cecl incliviclua”g to moclhcg the appearance
O Plots or affect the manipulation of data.
Each as a default value.

GMT defaults are |<ePt in a file called
~/ .gmtclem%ults‘h There are tons of them and
you can find out what theg are and what the
mean reading the man page for gmtcicgaults.



When a program s run, it initializes all parameters
to the GMT defaults, then tries to open the
file .gmt&e?aults‘% in the current directorg.

If hot found, it looks in a sub-clirectorg

ancl ﬁna

It successtu

~

.omt,
lg 18 your home clirectorg itselF.g

, the program will read t

ancJ set the cJeFauit values to those

the fle.

ne contents
~rovided in




it a script works for the author who gave it to you
and not for you (in terms of size, Position on

page, etc.), your defaults are Probablg different.

To view your current gmtcléncault setting

sgmtdefaults —L

To view the list of oPtions for each default
Parameter

sman gmtdefaults



Plottin g Defaults

example of start of .gmtdefaults4

#
# GMT-SYSTEM 4.2.1 Defaults
file
#

Hmm e Plot Media Parameters

PAGE_COLOR
= 255/255/255

PAGE ORIENTATION =
landscape

PAPER MEDIA =

letter

#--- Basemap Annotation
Parameters --

ANNOT MIN ANGLE =

20

ANNOT MIN SPACING =0

ANNOT FONT PRIMARY =
Helvetica

ANNOT FONT SIZE
= 1l4p

ANNOT OFFSET PRIMARY = 0.0751

FRAME_WIDTH

HEADER_FONT
HEADER_FONT_SIZE

BASEMAP_FRAME_RGB
10'N ;:H%

TICK_PEN

\[ \ GRID_CROSS_SIZE_PRIMARY]

-
_|._

0°

TICK_LENGTH

_|._
103[ | | |

PLOT_DEGREE_FORMA
DEGREE_SYMBOL

60°W / 50'wW 40'W 30w

BASEMAP TYPE  ANNOT OFFSET PRIMARY

X_ORIGIN

. GRID_PEN_PRIMARY

| o™

4

ANNOT_MIN_SPACING

PAGE_COLOR
V*._Q-.N PAGE_MEDIA

L~

B o
® %é' Y_ORIGIN %‘.;z. ’é) W

i -

OBLIQUE_ANNOTATION




Cﬂan%ing the defaults
You can edit your ocal copy of .gm‘tcléncaul‘cséiL
using nedit or vim

You can explicitl%‘reset a default within a scril:)t
usingt e command gmtset

#!/bin/sh
gmtset PAPER MEDIA letter



NOTE:

GMT uses the NETCDF data base Package for
DEMs (and some other stuff) .

Another “tree” UNIX Package.

This has to be installed and maintained
5el:>arately (and is done so by Mitch) .

One has to Put the SRTM files one downloads
from NASA, the USGS or other source into
NETCDI: ‘BICS (this is the hard Part) .



Have covered lots of stug,

but even more s’cLJ1C1C has not been coverecl

— there are 60 GMT and 55+ Supplemental
Programs!

Plus power of UNIX to maniPulate them.



Automats ng gctti ng clata From webpages.

Use i~-Macro in Firefox to save keﬁstrokes on
some web page, inclu&ing saving the webpage.

Have I-Macro save the kegstrokes inafle.

Then use the command

/usr/bin/open /Applications/Firefox.app http://run.imacros.net/?m=getPDE.iim

To "rerun” the kegstrokes, stored in the file
getPDE.iim, and get fresh data.

You will see Firefox open up and the web pages
will flash bg. At the end you will have a new céta

file!



The file getPDE.iimIs found at
/Users/robertsmalley/imacros/macros (Or has

a soft link to there)

And has the Fo”owing contents (what you tgpecl
into the various boxes on the web Page). You can
edit this file to change regjon, start and stop
clags, clel:)th, file names, etc.

VERSION BUILD=7400919 RECORDER=FX

TAB T=1

TAB CLOSEALLOTHERS

URL GOTO=http://earthquake.usgs.gov/earthquakes/eqgarchives/epic/epic_ rect.php

TAG POS=1 TYPE=INPUT:TEXT FORM=ACTION:http://neic.usgs.gov/cgi-bin/epic/epic.cgi ATTR=ID{SLAT2 CONTENT=-24
TAG POS=1 TYPE=INPUT:TEXT FORM=ACTION:http://neic.usgs.gov/cgi-bin/epic/epic.cgi ATTR=ID{SLAT1 CONTENT=-42
TAG POS=1 TYPE=INPUT:TEXT FORM=ACTION:http://neic.usgs.gov/cgi-bin/epic/epic.cgi ATTR=ID{SLON1 CONTENT=-77
TAG POS=1 TYPE=INPUT:TEXT FORM=ACTION:http://neic.usgs.gov/cgi-bin/epic/epic.cgi ATTR=ID{SLON2 CONTENT=-63
TAG POS=1 TYPE=INPUT:TEXT FORM=ACTION:http://neic.usgs.gov/cgi-bin/epic/epic.cgi ATTR=ID{SYEAR CONTENT=2010
TAG POS=1 TYPE=INPUT:TEXT FORM=ACTION:http://neic.usgs.gov/cgi-bin/epic/epic.cqgi ATTR=ID{SMONTH CONTENT=2
TAG POS=1 TYPE=INPUT:TEXT FORM=ACTION:http://neic.usgs.gov/cgi-bin/epic/epic.cgi ATTR=ID{SDAY CONTENT=27
TAG POS=1 TYPE=INPUT:TEXT FORM=ACTION:http://neic.usgs.gov/cgi-bin/epic/epic.cgi ATTR=ID{EYEAR CONTENT=2015
TAG POS=1 TYPE=INPUT:TEXT FORM=ACTION:http://neic.usgs.gov/cgi-bin/epic/epic.cgi ATTR=ID{EMONTH CONTENT=12
TAG POS=1 TYPE=INPUT:TEXT FORM=ACTION:http://neic.usgs.gov/cgi-bin/epic/epic.cgi ATTR=ID{EDAY CONTENT=31
TAG POS=1 TYPE=INPUT:TEXT FORM=ACTION:http://neic.usgs.gov/cgi-bin/epic/epic.cgi ATTR=ID{NDEP1 CONTENT=0
TAG POS=1 TYPE=INPUT:TEXT FORM=ACTION:http://neic.usgs.gov/cgi-bin/epic/epic.cgi ATTR=ID:NDEP2 CONTENT=50
TAG POS=1 TYPE=INPUT:SUBMIT FORM=ID:epic-form ATTR=NAME:SUBMIT&&VALUE:Submit<SP>Search

SAVEAS TYPE=CPL FOLDER=/users/robertsmalley/unixside/geolfigs FILE=chilePDE.htm



