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GMT (Generic Mapping Tools)
—ZOBRELTE—
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1. RU®BIK

HWERYESABOWEICEOTIE, "mapping” BAEEELY = — 445, HERKE
Bz o, BRLAYERBREOIIRSAHLTOED, REXDMPTORITRT LISV
€VF—va YOBKTHS,

Bf, CSETEINLGMT ¥R 7 A HMRYEFHREOMICER L TE, JhiZBELK
EBXUBW Y —VABARUN I X ECBIfET 27 ) -V 7+ Th3, L, RORFTHDOLS
E51, ABOWERICOHDIEY —1THEEBbNE, KBTI, GMTREANRYRT 4
D ARTEBNCOVTERBR L HICE~NE, Elz, ZOAFEDRT,

2. GMT&R#ED

GMTvzF4liHawaii A#DP.Wessel ¢CaliforniaX¥dDW.H.F.Smith
o THEONIZTZ V=92 TD=y EVY I Yy—1ThH5 (Wessel ,P.,and W.H.F.
Smith, 1991 ). #i’i75 7idbHAHA, contour,colorgray scale,
shaded relief,bird’ s—eye view,rose diagram ¥OXHANTES, Th
SEEARDOEB L bAETH 5,

BItRAER R TIRIEL, F—sBITOy —ndbic FAMA T3, PliXiThistogranm,
pover spectrum, filter operations, curve fitting ¥T&%.

GMTTIchoD7 s 4 AMBEAXUNI XOa=y FIEBDA 5 —7 2 —RTiTH. BERIC
i1, ADF—s4ARBLTEORET, 7oy tORAICaT Y FEEL TV a Y EIRET B
FTE, FEESNRUEETERELE, ThOEXFEDT—DO0T7 7 A MTHEFNTHNT, Y2
22 Y7 T LTHFEDED I, RITRTPIDE S LT 5,

BAEND, GMTREIRBENANER - ORI TER D, GMTIIRIO1 A —V%2ASCII#®
& (Postscript) TERT 2223 TH %, HxRROBAEERIPIZD 7Y —I=TD
ghostview %#-TV3, BIRliZ -72A ThinLAN T24bh/: Mac iKEELTHO,
SendfilePS&n5v 7 2R TPostscript7 ) vy —THAL T3,
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EHIIZLELEY, 7)—v 270D MacGhostscript TPICT BERicE#HTE 3,
PICT %35 Mac DiREAEDT T ) r—va vHIE LT 2725, MIPXHB~DRL D AH D
B5TH%. ¥7:, MacGhostscript 13SendfilePSO#ikk b T3,

3. GMTO#HS57— 4B

IV PRWIT LT~ DT 4+ <y MRIBETHE. (x,y)FRR (X,y,2) OREF—»
MRR=ZTRYPONTONUTE, BRI E, avk TO5$ 1, $2, ik 1, $2,
$ BORITIE - TORUT LN,

(x,¥,2) =5 OBE, BABMEEITIICRI Y 9 F (2 v vao rBFEDED) fbxh
TVBELERNTHZ, GMTIE (X,y,2) DASCII BROF—2%netCDF &HiFh 3
binaryBRO2RTI Y v ¥ 7 7 4 McERUIBRICHRL LREDERAITS5. 554, AS
CII &¢netCDFbinary MioZ#ia~ > FonetCDFbinary ®¥ x4 » +43a-~
YFOIKEAEKLT 3,

4. GMToOH HEEEH

GMT R 16 BEOREELY £ —F LT3, 574t B3a~=r ¥ (psxy, psxyz,
grdcontour etc. )DFFvar (=J) #BETZF CIF S LBREEIEND, B,
ABREOBREDI 571k —Ix %, Anhb—niz—Jm &V -7-BATH 3,

LIFiZ, GMTHRZ 2 REEL5IET 3,

liner(liner, logarithmic. power), liner projection with polar coordinates, Albers conic
equal-area, Lambert conic conformal, Lambert azimuthal equal-area, stereographic equal-angle,
orthographic, azimuthal equidistant, Mercator, transverse Mercator, universal transverse
Mercator, oblique, Cassini cylindrical, Hammer, Mollweide, Winkel tripel, interrupted

sinusoidal

2. GMToWMh#BEERSDRX I YT}

LIFIE, ARORBITRULREER LIcX 2 ) 7 b ART, B3+ FORRIZGMT VX 7 4
KK&¥hbTechnical reference and Cookbook, man 7 y 1 vAgRaEn:

(AN
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5. 1 EXAMPLE 1

chid, AHRROWEAER 1 8 0 EFELhcEr7A FRIETHO 5D TH %, shaded
relief SMINZFRELANTED, KBWHEICHEM 4~V ThHb, KEFEPREHEPREA
ERERL COBEBENI- & D RO TS,

#1 /bin/ksh

#on EXAMPLE 1 - #

echo’-10000 140 140 140 0 140 140 140’ » topo.cpt

grdraster -R0/360/-90/90 -Fworld_5mx5m.grd -T

grdproject world_5mx5m.grd -Jx1 -R0/360/-90/90 -D30m -Gworld_0.5x0.5.grd
grdgradient world_0.5x0.5.grd -A-90 -Ggradients.grd -N

grdhisteq gradients.grd -Gintens.grd -N

- S MAPPING ... #

grdimage world_0.5x0.5.grd -Jw180/1.2 -R0/360/-90/90 -Ctopo.cpt -lintens.grd -B30:."Mollweide™: -U"EXAMPLE
" -P-Y2.0 > examplel.ps

#... CLEAR TEMPORAL FILE ... #

rm -f .gmtcommands

rm -f gradients.grd intens.grd world_0.5x0.5.grd world_5mx5m.grd topo.cpt

15781, BAMEBALT3Korn shellDy =22 V) 7+ THBIE%RT, 3TAT
h5—rLy PEERL, 4ITEHTREF -0 Y v FEE- TS (EfICE~ZE, 57 4 v
Y2 OHEF— s X—XETOPO 575, HELNEEAOBLTNE) o 207 ) v FEINH
758 shaded relief IKRELEDIY » FIZERL, 9fTHDO grdimage T2-D
ORAEINETIN S,

5. 2 EXAMPLE 2

EXAMPLE 2 REEFVAZ LTV AHBF -y R—ROH, v/ =Fa—FELLDOF—2
%, HAWMEAEELTRELEDOTHSE, JOBAIR, 2—-5 VTS — MW BAEET LV
— + OEERFFALTED, AERETL— MIZORIKRTKESRICBBLTND I &K 5,
OXSRBFEIITL— P EHICET 3 I EARENRE LTV EHEITE > TRERTH S,

#! /bin/ksh
---------- EXAMPLE 2 - #

japan_m6.dat : Japan Meteorological Agency Earthquake Data
( Magnitude »= 6 )
> tail -5 japan_mo6.dat

1992 10 12 08 20 41 153.788 45.088 280.0 6.00
1992 10 30 11 49 50 139.467 29.972 410.3 6.80
1993 01 15 20 06 06 144.373 42.892 103.2 7.80
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1993 01 19 23 39 25 133.868 38.622 488.8 6.90
1993 02 09 23 25 38 142.187 45.570 329.9 6.00

> head -5 platebound_93.yx

> new string

77.6800 125.5500
78.0200 125.2600
78.4800 124.6700
78.9100 123.9100

HH RS RN R

#oe MAPPING ... #

pscoast Joc194.66/-2.01187/-78.92/60.64/0.1r -R100/10/180/50 -G160 -W1 -P -B20gl0 -K -U"EXAMPLE 2 "
-Y2.0 » example2.ps

awk "[print $7,38,(810-5.8)"0.05" japan_m6.dat | psxy Joc194.66/-2.01187/-78.92/60.64/0.1r -R100/10/180/50 -O
‘K -Sc -W3 » example2.ps

psxy -Joc194.66/-2.01187/-78.92/60.64/0.1r -R100/10/180/50 -0 ‘K -W1 M - platebound_93.yx »» example2.ps

psxy Jx1 -R0/8.5/0/11 -G255 -O -K « END 5> example2.ps

0.05 4.2

14542

1.45 5.95

0.05 5.95

0.05 4.2

END

psxy -Jx1 -R0/8.5/0/11 -W5 -O -K « END » example2.ps

0.054.2

1.454.2

1.45 5.95

0.05 5.95

0.05 4.2

END

psxy -Jx1 ‘R -Sc ‘W3 -0 ‘K -Y4.2 « END » example2.ps

0.30 0.5 0.01

0.30 0.8 0.06

03011011

END

pstext -Jx -R -O «« END » example2.ps

0450512065 M6

045 0.812065 M7

0451.112065M8

0151514065 MAGNITUDEV

2.6 3.0 20 018 2 EPICENTRAL LOCATIONS AROUND JAPAN

2.6 2.6 10 0 0 2 Pole of oblique projection is Eular Pole (relative plate motion between Eurasia and Pacific Plate)

2.6 2.4 10 0 19 2 Eular Pole (latitude longitude) = (60.64.-78.92)

END

#... CLEAR TEMPORAL FILE ... #

rm -f .gmtcommands
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FREDD A Y FRD, CITHALTVWAF -5 7 r 4 rO—8BTH B, TDRXZ YT FTRE
NTWBLESIE, GMTO2=>Fidavk 23U ETEHOUNI XDa= v F& 4 FTONQ
WTRHET 3 ERTE B, T, BOorD2= Y FEAMAEDUT—DOORERC ZENTE S,

pscoast i3, HEHOBESREB T NB2AT Y FTHS, BERDT —FWICMT ¥R 7
LIZEFNTVS,

5. 3 EXAMPLE 3
ORI, RyerB¥%bird's eye viewTERLADOTHS, Zhid GMT _
scripts.tar.Z A#BELI:EEICELET 4L 7 1) —examples/ex5iiH 5B,

_ #Y/bin/ksh
Hos EXAMPLE 3 - #
echo -5 128 128 128 5 128 128 128 gray.cpt

bessel2d -A1 -R-15/15/-15/15 -10.3 -Fbessel.grd

grdgradient bessel.grd -A225 -Gtmp.grd -N -V

grdhisteq tmp.grd -Gintensity.grd -N -V

- S MAPPING ... #

grdview bessel.grd -JX6 -JZ1.5 -B5/5/0.5SEwnZ -N-0.5/255/255/255 -Qs -lintensity.grd -X1.5 -Y2.0 -Cgray.cpt
-R-15/15/-15/15/-0.5/1 -K -V -E120/30 -UEXAMPLE 3" example3.ps

pstext -R0/11/0/8.5 -Jx1 -O « END » example3.ps

4.1 5.5 50 0 33 2 Bessel Function J@-0

END

#.. CLEAR TEMPORAL FILE .. #

rm -'f gray.cpt tmp.grd intensity.grd .gmtcommands

grdview #% bird's eye viewi&D 3-DHEEET L2V FTHS,

5. 4 EXAMPLE 4
chit, HROFEUBRRELES S 7ILLbDTHS,

#1 /bin/ksh

#--- - EXAMPLE 4 - #

#

# > head -5 meteorology.dat

#

# SINGAPORE 1.37 103.92 32 26.5 2235.5
# YANGON 16.77 96.17 15 27.2 2654.0
# MADRAS 13.00 80.18 16 28.6 13116
# TEHERAN 35.68 51.351191 16.7 2474
# CAIRO 30.13 3140 74 21.8 214
#

k- S MAPPING ...... #
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pscoast -JX8/5d -R-180/180/-90/90 -G180 -E200/40 -K -U"EXAMPLE 4" -'Y1.8» exampled4.ps
awk ‘Iprint $3.32,$6] meteorology.dat | psxyz -JX8/5 -JZ2.5 -R-180/180/:90/90/0/3000 -S00.1 -G220 -W2 ‘L
-B60g60/30g30/a1000:"PRECIPITATION(mm)":WSneZ -O ‘K -E200/40 »» example4.ps

awk ‘print $3-5. 82, 12,50, 0,7, 81" ("$4"m)"}’ meteorology.dat | pstext -JX -R-180/180/-90/90 -O -K -E200/40 »
exampled.ps

pstext JJx1 -R0/11/0/8.5 -S2 -G220 -O <« END » example4.ps

2.04.83014 331 WORLD CLIMATE

END

.. CLEAR TEMPORAL FILE ... #

rm -f .gmtcommands

pstext 7 F X+ &ECAT U FTHS, THX FOMEERIFEL T+ (3 4EE »B
ETE3,

5. 5 EXAMPLE 5
CORlE, —FEN2RTDASCII F—4%757icLcdbd, thill, FheBREirL:
D, —ETREFEILOKREDER } 25 LK LIDDTH 3,

#1 /bin/ksh

#- EXAMPLE 5 oo #

#

# » head -5 profile.dat

#

# 1-25
# 2-25
# 3-25
# 4 -525
# 5-2975
#

# maximum.awk : Calculate the maximum point using awk
#

- S MAPPING ... #

#%%% HIASTOGRAM %%%

grdraster -R140/160/10/50 -Fex5.grd -T

grd2xyz ex5.grd » ex5.xyz

psxy -Jx1 -R0/8.4/0/11 -W5 -P -K -U"EXAMPLE 5" -Y1.5 « END s example5.ps

0.10.1

6.4 0.1

6.4 9.2

0.19.2

0.10.1

END

awk ‘print $3}’ ex5.xyz | pshistogram -JX4.8/2.0 -W200 -Ba2000{500:" Topography
{m)":/a5000{2500:"Numbers™:WSne -R-10000/0/0/25000 -G100 -Y1 -X1.2 -L2 -P -0 -K »»> example5.ps

#%%% TEXT %%%

pstext -Jx1 -R0/8.4/0/11 -O -K « END » example5.ps
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-1.0 2.220 0 6 1 DEPTH HISTOGRAM (140E"160E,1ON"50N)
2.4 2.5 14 0 19 2 Wavelength(Ma)
2.4 5.0 14 0 19 2 Age(Ma)
-1.04.8200 6 1FFT
-1.0 7.8 20 0 6 1 Hawaii Hotspot Profile
END
¥%%% FFT %%%
awk ‘[print $2} profile.dat |spectrum1d -S64 -Nex5 -W
psxy ex5.xpower -Jx3.21/0.41 -R1/32/1e4/1e8 -BWSen2g2/10000p -P -M -Y3.0 -O -K »exampleb.ps
psxy ex5.xpower -Jx ‘R -S¢0.05 -G20 -O ‘K >sexample5.ps
awk -f maximum.awk ex5.xpower [pstext -Jx -R -O -K » example5.ps
# %%% PROFILE %%%
psxy profile.dat -JX4.8/2 -W2 -R0/72/-7000/0 -M -Y2.5 -B10g10/2000g1000: DEPTH(m)" WSen -O » example5.ps
#o. CLEAR TEMPORAL FILE ... #
rm -f .gmtcommands

rm -f ex5."

pshistogramii, 1REOF—F 77y A VHOHBMICER FI'5ADT S 7EBNTN
23<°YFTh3, ¥7cspectruml diz FFT 2{7-T{h32=Y FT, WRICRERIAR
BOELLTHERIENTES, psxy B, 75 7%#cb, BRI ELICEARS2kL 185
TERUID, BT 0ok D, BARBEDL I FTHD,

6. GMTEK&THhTHIHO

TOVRF LR, S0LLEDav Y FOCEETEMIY —X, Eho%a2 Y FIlT 57D
® make 7y4), £a=FOman 74, €L TTechnical reference
and Cookbook ORR PRV T+ 7 74 VENSIE 5T B,

N=PaVFPoFilE-Tavy FIHMATIT & &2 DT - 257~V a YBEIZX
T, HEsa=yFididdT 3, sun/SPARC ? ) L TOERBERLNE-THD,
sunraster 7y AnNERETRIFIMERLE, TR, A VR F-NBBEETHHLE,
1993 8AICTAF—RN=Ta Ty B EEN2.1 52.1.4iKM -7, sun DAD
BELFERLTOAAIRDA YR = LPT -T2, BRAIIRLZOMERETIRHP I 0
00vYy—xX700LTver.2.1 %FE-T3,

7. N—=—Ya/OAFEA7ZXA}I—N

GMTIiikiavwe.soest.havaii.edu(Internet 128.171.151.16) %%
anonymous ftp TAFTE %, £ /pub/gmt iKH % bOEHENIET LN, RICEED
—A (H) PREHEOFERT,
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%ftp 128.171.151.16

Name: anonymous

Password: tanaka@hakusan.s.kanazawa-u.ac.jp
ftp>ed pub/gmt

ftp>binary

ftp>mget *

ftp>quit

%uncompress * tar.Z | tar xv{

A VR =NHEIGMTHEO F+ a2 v FMCEREIA TV 3, BANICII makefile 2—
BREELTHS, make 2ETT 3, BADES, GMTEOBDOD A 4 7 3B L < 215 -7z
2, ZDOHIONetCDF D 1 7 ICFMM -7, FRIZ, HPY 000V ~XT700kKiz <y F%
STARBEND - EIZH B,

8. F&dD

BHEYSRBMIIE > TUE o2t GMTIBEHIRIT Y R T ATH 3 2 & Db T KT 3
LB, ChRBIENENSINITIE, BLOMEEIRBOY —NEBOBEicbAEn
AUy BB, I, SVYTAF—5ET Yy FILTET AT ) TAREEEEL CORD
IC& > THRENBROHIFIINE DR > TL 3, AL > THEROGED - TL 20II4RTHA
Do BB ULEEERTE, RENTEOERICEHELECT &b,

GMTIBIRYBEELRFICE T, [FHBLAER] KB0OD53, BOELEANBY, )%
OHMEFEICSHAEY — N TH 2 Z & IRIREOED, RDa=Y ¥Re0F 7y a v EETHS
DT, @B FETIHMENIS VR EDOREHEIRE . gnuplot TRMBDEOA, SHIH
¥ - BREEEOROAR, YMESTHBZE453TT9T 3,

s £ X W

Wessel,p.,and W.H.F.Smith,1991,Free software helps map
and display data,EOS Trans.AGU,72,441.
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Mollweide
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EPICENTRAL LOCATIONS AROUND JAPAN

Pole of oblique projection is Eular Pole (relative plate motion between Eurasia and Pacific Plate)
Eular Pole (latitude,longitude) = (60.64,-78.92)

: N >
8 S ) 2.
. ©
| MAGNITUDE ? e
| o ms - ‘
60" + : o ¢

o M7 : B .

[e]T g Oct 1302:50| EXAMPLE 2
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Bessel Function 9,

EXAMPLE 3
EXAMPLE 4
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Hawaii Hotspot Profile
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