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I will be giving numerous examples of typical usage of Generic Mapping Tools (GMT) [http://gmt.soest.hawaii.edu/]. These galleries are generated by pyGMT [https://github.com/weijias-opensource/pyGmt], a simple wrapper of GMT.






Most of figures are generated by pyGMT which is a simple python wapper of GMT.
If you have any questions, please let me know.

Dr. Weijia Sun

Key Laboratory of Earth and Planetary Physics

Institute of Geology and Geophysics

Chinese Academy of Sciences

Email: swj<at>mail.iggcas.ac.cn






Click here to view the galleries.
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	Moho depth clipped by coastline

	Thermal lithosphere thickness

	Seismic daylight imaging
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	Eastern China Sn velocity

	Pn Raypath in 1D and 3D

	








Other gallery links


	http://gmt-china.org/gallery/


	http://gmt.soest.hawaii.edu/doc/5.4.3/Gallery.html








          

      

      

    

  

    
      
          
            
  
Seismic daylight imaging

Description:
Seismic daylight imaging results of IU.MBWA in Western Australian Craton.

[image: ../_images/SDI_IU.MBWA.00.BHZ.jpg]
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	#!/usr/bin/env pythoon

"""
plot P reflectivity and IF
"""

import os
import glob
import gmt as gmt5
from obspy import read
import numpy as np

def proc_sac(file, xyfile, idn, scale):

        tr = read(file)[0]
        z = np.arange(tr.stats.npts) * tr.stats.delta
        d = tr.data

        d = d/max(abs(d))*scale + idn

        fp = open(xyfile, "w")
        for i in range(len(z)):
                fp.write("%f\t%f\n" % (d[i], z[i]))
        fp.close()

def read_vel(file, xyfile):

        with open(file, "r") as fp:
                lst = fp.readlines()

        fp = open(xyfile, "w")
        for line in lst:
                row = line.split()
                dep = float(row[3])
                val = float(row[4])
                fp.write("%f\t%f\n" % (val, dep))
        fp.close()

        pass

def plot_ac(fileid, datapath, datapath2, figpath):

        acfile  = datapath + "/" + fileid + ".sac.d"
        acmfile = datapath + "/" + fileid + ".norm.d"
        agcfile = datapath + "/" + fileid + ".agc.d"
        ifnfile = datapath + "/" + fileid + ".ifn.d"
        iffile = datapath + "/" + fileid + ".if.d"

        tr = read(acfile)[0]
        fileid = tr.id

        vpfile = datapath2 + "/" + fileid + ".vpn"
        vsfile = datapath2 + "/" + fileid + ".vsv"
        anfile = datapath2 + "/" + fileid + ".rani"
        qsfile = datapath2 + "/" + fileid + ".qsi"
        difile = datapath2 + "/" + fileid + ".txt"
        refile = datapath2 + "/" + fileid + ".res"

        psfile  = figpath + "/" + fileid + ".ps"

        print psfile

        stnm = fileid.split(".")[1]

        # moho depth and lab depth
        with open(difile, "r") as fp:
                line = fp.readline()
        row = line.split()
        mdep = float(row[3])
        ldep = float(row[4])

        try:
                mdep = tr.stats.sac.t2
        except:
                mdep = float(row[3])

        # print tr.stats.sac.t5, tr.stats.sac.t4


        try:
                os.makedirs(figpath)
        except:
                pass


        gmt = gmt5.Gmt()

        # gmt.set("PS_LINE_CAP", "round")

        gmt.comment("base")
        gmt.cmd("psbasemap", "-JX5c/-8c -R-1/4/0/300 -Bya50f10+l'Depth [km]' -BWsNe+t'%s' -K  -Bxcintfile+l'P Reflectivity' > %s" % (stnm, psfile))
        # gmt.cmd("pssac", "-J -R %s %s %s -K -O -En -Q -M0.1 >> %s" % (acfile, acmfile, ifnfile, psfile))

        proc_sac(file=acfile, xyfile="ac.xy", idn=0.0, scale=1.0)
        gmt.cmd("psxy", "ac.xy -J -R -K -O -W1p >> %s" % (psfile))

        # proc_sac(file=acmfile, xyfile="acm.xy", idn=1.5, scale=0.5)
        # gmt.cmd("psxy", "acm.xy -J -R -K -O >> %s" % (psfile))

        proc_sac(file=agcfile, xyfile="agc.xy", idn=1.5, scale=0.5)
        gmt.cmd("psxy", "agc.xy -J -R -K -O -W1p >> %s" % (psfile))

        proc_sac(file=ifnfile, xyfile="ifn.xy", idn=3, scale=1.0)
        gmt.cmd("psxy", "ifn.xy -J -R -K -O -W1p >> %s" % (psfile))

        # proc_sac(file=iffile, xyfile="if.xy", idn=4, scale=1.0)
        # gmt.cmd("psxy", "if.xy -J -R -K -O -W0.5p >> %s" % (psfile))

        # plot label
        # gmt.shell("echo 0.0 10.0 REF | gmt pstext -J -R -K -O -Ya0.5c >> %s" % (psfile))
        # gmt.shell("echo 1.5 10.0 AGC | gmt pstext -J -R -K -O -Ya0.5c >> %s" % (psfile))
        # gmt.shell("echo 3.0 10.0 IF | gmt pstext -J -R -K -O -Ya0.5c >> %s" % (psfile))

        # plot moho and depth
        gmt.shell("echo 5.0 %f | gmt psxy -J -R -K -O -SB3p -Gsandybrown -t50  >> %s" % (mdep, psfile))
        gmt.shell("echo 5.0 %f | gmt psxy -J -R -K -O -SB3p -Gblue -t50  >> %s" % (ldep, psfile))

        try:
                gmt.shell("echo 5.0 %f | gmt psxy -J -R -K -O -SB3p -Gcyan -t50  >> %s" % (tr.stats.sac.t5, psfile))
        except:
                pass

        # gmt.shell("echo 3.0 %f | gmt psxy -J -R -K -O -S-10c -Ggreen -t50 -Wfat,green,. >> %s" % (100, psfile))
        # print mdep


        # plot velocity
        gmt.cmd("psbasemap", "-JX4c/-8c -R3/9/0/300 -Bxa1+l'Velocity [km/s]' -Bya50f10+l'Depth [km]' -BwsNe+t'%s' -K -O -X5c >> %s" % (stnm, psfile))

        read_vel(file=vpfile, xyfile="vp.xy")
        gmt.cmd("psxy", "vp.xy -J -R -K -O -W1p >> %s" % (psfile))

        read_vel(file=vsfile, xyfile="vs.xy")
        gmt.cmd("psxy", "vs.xy -J -R -K -O -W1p >> %s" % (psfile))

        gmt.shell("echo 4.5 20 Vs | gmt pstext -J -R -K -O >> %s" % (psfile))
        gmt.shell("echo 8.0 20 Vp | gmt pstext -J -R -K -O >> %s" % (psfile))

        # plot moho and depth
        gmt.shell("echo 10.0 %f | gmt psxy -J -R -K -O -SB3p -Gsandybrown -t50  >> %s" % (mdep, psfile))
        gmt.shell("echo 10.0 %f | gmt psxy -J -R -K -O -SB3p -Gblue -t50  >> %s" % (ldep, psfile))
        try:
                gmt.shell("echo 10.0 %f | gmt psxy -J -R -K -O -SB3p -Gcyan -t50  >> %s" % (tr.stats.sac.t5, psfile))
        except:
                pass

        # plot radial anisotropy
        gmt.cmd("psbasemap", "-JX2c/-8c -R0.9/1.1/0/300 -Bxa0.1+l'Radial Ani' -Bya50f10+l'Depth [km]' -BwsNe+t'%s' -K -O -X4.5c >> %s" % (stnm, psfile))
        read_vel(file=anfile, xyfile="an.xy")
        gmt.cmd("psxy", "an.xy -J -R -K -O -W1p >> %s" % (psfile))
        gmt.cmd("psxy", "gridline.xy -J -R -K -O -W0.5p,- >> %s" % (psfile))
        gmt.shell("echo 10.0 %f | gmt psxy -J -R -K -O -SB3p -Gblue -t50  >> %s" % (ldep, psfile))
        try:
                gmt.shell("echo 5.0 %f | gmt psxy -J -R -K -O -SB3p -Gcyan -t50  >> %s" % (tr.stats.sac.t5, psfile))
        except:
                pass

        # plot Attenuation
        gmt.cmd("psbasemap", "-JX2c/-8c -R0/8/0/300 -Bxa2+l'Attenuation' -Bya50f10+l'Depth [km]' -BwsNe+t'%s' -K -O -X2.6c >> %s" % (stnm, psfile))
        read_vel(file=qsfile, xyfile="qs.xy")
        gmt.cmd("psxy", "qs.xy -J -R -K -O -W1p >> %s" % (psfile))
        gmt.shell("echo 10.0 %f | gmt psxy -J -R -K -O -SB3p -Gblue -t50  >> %s" % (ldep, psfile))
        try:
                gmt.shell("echo 10.0 %f | gmt psxy -J -R -K -O -SB3p -Gcyan -t50  >> %s" % (tr.stats.sac.t5, psfile))
        except:
                pass

        # plot Attenuation
        gmt.cmd("psbasemap", "-JX2c/-8c -R2/5/0/300 -Bxa1+l'Resistivity' -Bya50f10+l'Depth [km]' -BwsNe+t'%s' -K -O -X2.6c >> %s" % (stnm, psfile))
        read_vel(file=refile, xyfile="res.xy")
        gmt.cmd("psxy", "res.xy -J -R -K -O -W1p >> %s" % (psfile))
        gmt.shell("echo 10.0 %f | gmt psxy -J -R -K -O -SB3p -Gsandybrown -t50  >> %s" % (mdep, psfile))
        gmt.shell("echo 10.0 %f | gmt psxy -J -R -K -O -SB3p -Gblue -t50  >> %s" % (ldep, psfile))
        try:
                gmt.shell("echo 5.0 %f | gmt psxy -J -R -K -O -SB3p -Gcyan -t50  >> %s" % (tr.stats.sac.t5, psfile))
        except:
                pass


        gmt.comment("end")
        gmt.cmd("psxy", "-J -R -O -T >> %s" % psfile)
        gmt.cmd("psconvert", "-A -P -Tj %s" % psfile)
        gmt.cmd("psconvert", "-A -P -Tf %s" % psfile)

        gmt.execute()


        pass

# get stations
datapath = "SDI/stk/*.sac"
files = glob.glob(datapath)
print "number of stations:", len(files)

datapath = "SDI/plot"
datapath2= "depth_velocity"
figpath  = "figs"

for file in files:
        fileid = os.path.basename(file)
        # print fileid
        fileid = os.path.splitext(fileid)[0]
        # print fileid

        plot_ac(fileid, datapath=datapath, datapath2=datapath2, figpath=figpath)
        # os._exit(-1)
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Eastern China Sn velocity

Description:
The 3-D inverted Sn velocity beneath Eastern China and its surroundings from Sun and Kennett (2016).

Weijia Sun and B. L. N. Kennett, 2016, Uppermost mantle structure beneath eastern China and its surroundings from Pn and Sn tomography, Geophys Res Lett, 43(7), 3143–3149.
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	#!/bin/sh

gmtset FONT_ANNOT_PRIMARY=10p,Helvetica,black
gmtset FONT_ANNOT_SECONDARY=10p,Helvetica,black
gmtset FONT_LABEL=10p,Helvetica,black
gmtset FONT_LOGO=10p,Helvetica,black
gmtset FONT_TITLE=10p,Helvetica,black
gmtset MAP_FRAME_TYPE=plain

# basemap
# gmt psbasemap -JB120/36/17/55/8c -R99.787897/140.187896/16.772750/60.202748 -K -Bxa10 -Bya5 -BWSNE -P -Xc -Yc --FORMAT_GEO_MAP=dddF > dv60.0_clip.ps

# convert xyz to grd
gmt xyz2grd grid2dvd60.0.z -Gtemp.grd -I401.000000+/431.000000+ -ZLB -R99.787897/140.187896/16.772750/60.202748
gmt grdsample temp.grd -Gout.grd -I0.100000/0.100000 -nb

# plot velocity
gmt pscoast -JB120/36/17/55/8c -R99.787897/140.187896/16.772750/60.202748 -K -Gc > dv60.0_clip.ps
gmt makecpt -CaumantleS.cpt -T4.0/5.0/0.00001 > colors.cpt
gmt grdimage out.grd -JB120/36/17/55/8c -K -O -P -Ccolors.cpt -R99.787897/140.187896/16.772750/60.202748 >> dv60.0_clip.ps
gmt psscale -Ccolors.cpt -Ba0.5f0.1+l'S Velocity [km/s]' -D4c/-1c/7.5c/0.5h -O -K -P >> dv60.0_clip.ps

# coast
gmt pscoast -J -R -K -O -Q >> dv60.0_clip.ps
gmt pscoast -JB120/36/17/55/8c -R99.787897/140.187896/16.772750/60.202748 -W1/0.5p -N1/0.5p -N2 -K -O -Bxa10 -Bya5 -BWSNE >> dv60.0_clip.ps

# tectonic lines
gmt psxy China_tectonic.dat -JB120/36/17/55/8c -R99.787897/140.187896/16.772750/60.202748  -K -O -W0.5p,black,- >> dv60.0_clip.ps

# plot scale
gmt psscale -DjBR+w2.5c/0.3c+h -Ba0.5f0.1+l'S velocity [km/s]' -Ccolors.cpt -J -R -K -O -Xa-0.7c -Ya1.5c >> dv60.0_clip.ps

# label
echo 138.167896 58.031248  60.0 km > text.d
gmt pstext text.d -J -R -K -O -F+f10p+jTR >> dv60.0_clip.ps

# end
gmt psxy -J -R -O -T >> dv60.0_clip.ps
gmt psconvert -A -P -Tj -E720 dv60.0_clip.ps
gmt psconvert -A -P -Tf -E720 dv60.0_clip.ps
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Moho depth clipped by coastline

[image: ../_images/moho_thick.jpg]
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	#!/usr/bin/env python


import gmt as gmt5



psfile = "moho_thick.ps"

R = "100/140/17/55"
# J = "B120/36/17/55/10c"
J = "B120/36/17/55/8c"

gmt = gmt5.Gmt()
gmt.set("MAP_FRAME_TYPE", "plain")
gmt.set("MAP_DEGREE_SYMBOL", "none")


# gmt.shell("cat thickness_cmt.xyz | awk '{print $1,$2,$3}' > moho.xyz")
gmt.shell("cat thickness_cmt.xyz | awk '{print $1,$2,$6}' > cmt.xyz")
gmt.cmd("surface", "cmt.xyz -Gmoho.grd -I0.5/0.5 -R%s" % (R))
gmt.cmd("makecpt", "-Ctest -T0/40 > color.cpt")


# gmt.cmd("pscoast", "-J%s -R%s -Bx10f5 -By10f5 -W1/0.5p -N1 -A500 -K -Slightblue > %s" % (J, R, psfile))
# gmt.cmd("surface", "data/tablea2.txt -Gmoho.grd -I0.5/0.5 -R-180/180/-90/90")
# gmt.cmd("makecpt", "-Cmoho3.cpt -T20/70 > color.cpt")


gmt.cmd("pscoast", "-J%s -R%s -K -Gc > %s" % (J, R, psfile))
gmt.cmd("grdimage", "moho.grd -J%s -R%s -Ccolor.cpt -K -O >> %s" % (J, R, psfile))

# gmt.cmd("pscontour", "cmt.xyz -R -J -K -O -C2 -W1p,blue >> %s" % (psfile))


gmt.cmd("pscoast", "-J%s -R%s -K -O -Q >> %s" % (J, R, psfile))
gmt.cmd("pscoast", "-J%s -R%s -K -O -Bx10f5 -By10f5 -W1/1p -N1 -A500 >> %s" % (J, R, psfile))
# gmt.cmd("psscale", "-DjBR+w3c/0.3c+h -Ba10f5+l'Thickness [km]' -Ccolor.cpt -J -R -K -O -Xa-0.7c -Ya1.5c >> %s " % (psfile))
gmt.cmd("psscale", "-DjBR+w2.5c/0.2c+h -Ba10f5+l'Thickness [km]' -Ccolor.cpt -J -R -K -O -Xa-0.7c -Ya1.5c >> %s " % (psfile))


# cratonic boudary
gmt.cmd("psxy", "-J -R -K -O -W0.8p,black,- data/China_tectonic.dat >> %s" % (psfile))


gmt.cmd("psxy", "-J -R -O -T >> %s" % psfile)
gmt.cmd("psconvert", "-A -P -Tj -E720 %s" % psfile)
gmt.cmd("psconvert", "-A -P -Tf %s" % psfile)

gmt.execute()







Download here





          

      

      

    

  

    
      
          
            
  
Pn Raypath in 1D and 3D

Description:
The Pn raypath in the 3-D model and the 1-D ak135 model.

Weijia Sun and B. L. N. Kennett, 2016, Uppermost mantle P wavespeed structure beneath eastern China and its surroundings, Tectonophysics, 683, 12–26.

The 3-D Fast Marching Code is used to calculate the raypath in 1-D and 3-D media for comparison. The code could be downloaded from http://rses.anu.edu.au/seismology/soft/fmmcode/.
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	#!/bin/sh

gmtset FONT_ANNOT_PRIMARY=10p,Helvetica,black
gmtset FONT_ANNOT_SECONDARY=10p,Helvetica,black
gmtset FONT_LABEL=10p,Helvetica,black
gmtset FONT_LOGO=10p,Helvetica,black
gmtset FONT_TITLE=10p,Helvetica,black

# convert xyz to grd
gmt xyz2grd grid2dvns120.0.z -Gtemp.grd -I231.000000+/191.000000+ -ZRT -R-44.189374/-9.344375/-0.839499/191.060499
gmt grdsample temp.grd -Gout.grd -I0.100000/0.100000 -nb

# plot velocity
gmt makecpt -Ccm3.cpt -T4.5/8.5/0.00001 > colors.cpt
gmt grdimage out.grd -JX10c/-5c -K -P -Ccolors.cpt -R-36.000000/-18.000000/0.000000/150.000000 -BWsNe -Bxa2f2+l'Latitude [\260]' -Bya50f10+l'Depth [km]' > ns120.0.ps

# plot interface
gmt psxy -JX10c/-5c -R-36.000000/-18.000000/0.000000/150.000000 -K -O -W0.5p intns120.0.xy >> ns120.0.ps

# plot rays
gmt psxy -JX10c/-5c -R-36.000000/-18.000000/0.000000/150.000000 -K -O -W0.5p,black 3d/rays.gmt.2 >> ns120.0.ps
gmt psxy -JX10c/-5c -R-36.000000/-18.000000/0.000000/150.000000 -K -O -W0.5p,red 3d/rays.gmt.4 >> ns120.0.ps
gmt psxy -JX10c/-5c -R-36.000000/-18.000000/0.000000/150.000000 -K -O -W0.5p,cyan 3d/rays.gmt.6 >> ns120.0.ps
gmt psxy -JX10c/-5c -R-36.000000/-18.000000/0.000000/150.000000 -K -O -W0.5p,blue 3d/rays.gmt.8 >> ns120.0.ps
gmt psxy -JX10c/-5c -R-36.000000/-18.000000/0.000000/150.000000 -K -O -W0.5p,darkred 3d/rays.gmt.10 >> ns120.0.ps
gmt psxy -JX10c/-5c -R-36.000000/-18.000000/0.000000/150.000000 -K -O -W0.5p,yellow 3d/rays.gmt.12 >> ns120.0.ps
gmt psxy -JX10c/-5c -R-36.000000/-18.000000/0.000000/150.000000 -K -O -W0.5p,orange 3d/rays.gmt.14 >> ns120.0.ps


gmt psxy -JX10c/-5c -R-36.000000/-18.000000/0.000000/150.000000 -K -O -W0.5p,black,- 1d/rays.gmt.2 >> ns120.0.ps
gmt psxy -JX10c/-5c -R-36.000000/-18.000000/0.000000/150.000000 -K -O -W0.5p,red,- 1d/rays.gmt.4 >> ns120.0.ps
gmt psxy -JX10c/-5c -R-36.000000/-18.000000/0.000000/150.000000 -K -O -W0.5p,cyan,- 1d/rays.gmt.6 >> ns120.0.ps
gmt psxy -JX10c/-5c -R-36.000000/-18.000000/0.000000/150.000000 -K -O -W0.5p,blue,- 1d/rays.gmt.8 >> ns120.0.ps
gmt psxy -JX10c/-5c -R-36.000000/-18.000000/0.000000/150.000000 -K -O -W0.5p,darkred,- 1d/rays.gmt.10 >> ns120.0.ps
gmt psxy -JX10c/-5c -R-36.000000/-18.000000/0.000000/150.000000 -K -O -W0.5p,yellow,- 1d/rays.gmt.12 >> ns120.0.ps
gmt psxy -JX10c/-5c -R-36.000000/-18.000000/0.000000/150.000000 -K -O -W0.5p,orange,- 1d/rays.gmt.14 >> ns120.0.ps

# label
echo -35.340000 145.000000 Lon=120.0'\260' > text.d
gmt pstext text.d -J -R -K -O -F+f10p+jBL >> ns120.0.ps

# end
gmt psxy -J -R -O -T >> ns120.0.ps
gmt psconvert -A -P -Tj ns120.0.ps
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Thermal lithosphere thickness

Description:
The thermal lithosphere thickness beneath Western Australian Craton.
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	#!/usr/bin/env python

import numpy as np
import gmt as gmt5
import os, glob
from scipy.interpolate import griddata


"""
Extract thermal lithospheric thickness and plot
The thermal lithospheric thickness are resampled to grids of 0.5x0.5 degree
"""

def edit_thermal_lithos():

        with open("TC1-5x5.dat") as fp:
                lst = fp.readlines()

        pnt = []
        val = []
        for line in lst[1:]:
                row = line.split(",")
                lon = float(row[0])
                lat = float(row[1])
                thick = float(row[9])

                pnt.append([lon, lat])
                val.append(thick)

        pnt = np.array(pnt)
        val = np.array(val)

        lon = np.arange(-180, 180.1, 0.5)
        lat = np.arange(-90, 90.1, 0.5)

        [lo, la] = np.meshgrid(lon, lat)
        zval = griddata(points=pnt, values=val, xi=(lo, la), method="linear")

        lo = lo.reshape(lo.size)
        la = la.reshape(la.size)
        zval = zval.reshape(zval.size)

        fp = open("global_thermal_lithos_thickness.xyz", "w")
        for i in range(len(lo)):
                fp.write("%f\t%f\t%f\n" % (lo[i], la[i], zval[i]))
        fp.close()



# edit_thermal_lithos()


psfile = "wa_thermal_lithos_thickness.ps"

R = "111/127/-38/-19"
J = "B119/-28.5/-38/-19/8c"

gmt = gmt5.Gmt()
gmt.set("MAP_FRAME_TYPE", "plain")
gmt.set("MAP_DEGREE_SYMBOL", "none")

gmt.cmd("xyz2grd", "global_thermal_lithos_thickness.xyz -Gglobal_thermal_lithos_thickness.grd -I0.5/0.5 -R-180/180/-90/90")
gmt.cmd("makecpt", "-Cthermal.cpt -T100/220 -I > color.cpt")

gmt.cmd("pscoast", "-J%s -R%s -K -Gc > %s" % (J, R, psfile))
gmt.cmd("grdimage", "global_thermal_lithos_thickness.grd -J%s -R%s -Ccolor.cpt -K -O >> %s" % (J, R, psfile))

# gmt.cmd("pscoast", "-J%s -R%s -Bx4f2 -By5f2.5 -W1/0.5p -N1 -A500 -K -Slightblue > %s" % (J, R, psfile))
gmt.cmd("pscoast", "-J%s -R%s -Bx4f2 -By5f2.5 -W1/2p -N1 -A500 -K -O -Q >> %s" % (J, R, psfile))
gmt.cmd("psscale", "-DjBC+w5c/0.3c+h -Ba40f10 -By+l'km' -Ccolor.cpt -J -R -K -O -Xa-0.25c >> %s " % (psfile))


# cratonic boudary
gmt.cmd("psxy", "-J -R -K -O -W3p,gray wacraton_line.dat >> %s" % (psfile))




for file in ["pilbara.gmt", "yilgarn.gmt", "capricorn.gmt"]:
        gmt.cmd("psxy", "%s -J -R -K -O -W1p,gray -L >> %s" % (file, psfile))


for file in ["idf.gmt", "kaf.gmt", "yxf.gmt", "yyf.gmt"]:
        gmt.cmd("psxy", "%s -J -R -K -O -W1p,gray >> %s" % (file, psfile))

# gmt.cmd("pslegend", "legend.in -J -R -K -O -DjBL+w4c+o0.2c/0.2c >> %s" % (psfile))

# gmt.cmd("pstext", "text.in -J -R -K -O -F+f >> %s" % (psfile))
gmt.shell("cat wa_station.txt | awk '{print $2,$3}' > wa_station.xy")
gmt.cmd("psxy", "wa_station.xy -J -R -K -O -Si0.3c -Gblack >> %s" % (psfile))
gmt.cmd("psxy", "wa_station.xy -J -R -K -O -W0.5p,- >> %s" % (psfile))


gmt.shell("cat wa_station.txt | awk '{print $2,$3,8p,$1}' > wa_station.xyt")
gmt.cmd("pstext", "wa_station.xyt -J -R -K -O -F+f -Xa0.6c >> %s" % (psfile))

gmt.shell("cat wa_sta_we.txt | awk '{print $2,$3}' > wa_station.xy")
gmt.cmd("psxy", "wa_station.xy -J -R -K -O -Si0.3c -Gblack >> %s" % (psfile))
gmt.cmd("psxy", "wa_station.xy -J -R -K -O -W0.5p,- >> %s" % (psfile))

gmt.shell("cat wa_sta_we.txt | awk '{print $2,$3,90,8p,$1}' > wa_station.xyt")
gmt.cmd("pstext", "wa_station.xyt -J -R -K -O -F+a+f -Ya0.6c >> %s" % (psfile))

gmt.cmd("psxy", "-J -R -O -T >> %s" % psfile)
gmt.cmd("psconvert", "-A -P -Tj -E720 %s" % psfile)
gmt.cmd("psconvert", "-A -P -Tf %s" % psfile)

gmt.execute()
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