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Combined Use of Matlab and GMT Software to Draw
High-accuracy Topographic Maps
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Abstract: The digital elevation model (DEM) is a new technology, which developed rapidly in re-
cent years. It is widely applied in the surveying and mapping. Terrain analysis related to elevation
using DEM is the main means of tectonic-activity and Neotectonic research. The analysis of geo-
morphological attributes can effectively provide important information on the geological structure
and its evolution. Currently, there are many software applications that can be used to draw DEM
topographic map, such as Mapsis, DEM, Global mapper, Arcgis, Surge with Topo Plug-in. In
many cases, these applications are used to complete map drawing and data analysis However,
these methods are deficient, when referring to new methods and innovative ideas. GMT is an out-
standing common drawing software application that is widely used by many customers. It can
produce beautiful graphics and has a flexible organization, while offering powerful data processing
and analysis capabilities. The user can customize the maps for analysis according to their own re-
search ideas and better display the results. It is a great professional drawing software and the ideal
choice for high quality. In recent years, many researchers tried to solve specific GMT problems,
such as GMT Chinese characters display function realization, special data input, and GMT inter-
face visual operation. In this paper, we choose Matlab for visualization of GMT data processing
and the command input to separate the GMT from the text command pattern and achieve simple
operation and flexible application. This approach offers very important applications for many geo-

logical researchers and can help the users to improve the ability to display high-quality research
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Fig.1 The technical route diagram of development of GMT

software based on Matlab
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Fig.2 Visualization of GMT main interface using

Matlab main GUI
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TERE . X T ASTER Y. oiff #% 3 5 4 B 5 R 4
P& s Matlab H F geotiffread iy 2> 7] B 2 5€ W, 4% =X
H

[ A]=geotiffread(ASTGTM2 N40E098 dem.
tif)

Hd ; ASTGTM2_N40E098_dem. tif /5 4 &
1o PR SCAF 44 L 327R 40°-41° NL98%-99° E (i [l 5
A g 3601 X 3601 fh i i BOHE AR I o 0 R T i
1° 0 A% i el 1 540 75 AT O Ak L 3 T 2 s
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BIPA A A AE AL B, A5 00 25 ) 30z A7 8 Hh N A Y
MG, ZINRE A 2 BB A B S B ] AS-
TER_GDEM _read o ${5¢ A -

function ASTER_GDEM read (varargin)

% M ASTER_GDEM _read(lon,lat) B AS-
TER_GDEM read(lonl,lon2,latl,at2)
dn=1/3600;

if nargin == 2
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[fname, pname ] = uigetfile (" * . tif,  open the
date file') ;
fullname=strcat(pname,fname) ;
fid=fopen(fullname,” rt );
if({id==—1)
display (" no file vas selected ) ; re-
turn
end
strlat = str2num (fname (10: 11)); strlon =
str2num(fname(13:15));
lon0=strlon;lat0=strlat;
else
lon01=varargin{1};lon02=varargin{2};
lat01 =varargin{3} ;lat02=varargin{4};
strlon = floor (lon01) : floor (lon02) ; strlat =
floor(lat01) : floor(lat02) ;
end
n=length(strlon) ;m=length(strlat) ;
A=cell(m,n);
if n. * m<<=9
stepd=1;
elseif n. * m<(=20
stepd=2;
else
stepd=3;
end
fori=1:n
for j=1:m
if length(num2str(strlon(i)))==2
str=["0’,num2str(strlon(i)) ];
else
str=num2str(strlon(i)) ;

end

strname={[" ASTGTM2_N “,num2str(strlat(j)),’

E ",str, dem.tif T}

[ Al]=geotiffread(strname{:});

A{j,i}=Al1(1l:stepd:end,1:stepd:end);

end

end
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2.2.2 HRESHORE
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Lamp ][ /sigmal /offset ]]] [-R[ unit | xmin/xmax/
ymin/ymax[ r] ][ -Sslopefile ][-V[level ] ][ -fg][-n[ b
lc|ln][+a][+bBC][ +tthreshold]]
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ik B3 RS grdgradient 2801, H K505 R
set_gmt5 xyz2grd.set_gmt5 grd2cpt Fl set_gmt5

grdwiew,
set_gatb_grdgradient (=13
e Fie 5 )
grdgradient ingrdfile -Goutgrdfile [-Aazim[fazim?2]]
[-Dc]o][nNI[-Els|p]azim/elevl/ambient/diffuse/specular/shine]] [-Lflag J[-N[e][tllamp][sigmal/offset]]
[-R[unitixminfxmaxfyminfymaxr]] [-Sslopefile] [-V]level]][-fg ] [-n[blc|ljn][+a][+bBC][+tthreshold]]
oA
— R - A6 16 L
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Fig.3 Process instance visualization of a function

of GMT in Matlab (grdgradient)
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“bat SCA”HE PN 25 T ED B TAE B s 89 il i
Dat S (U 44 R SR S BB P kA7) L W] IS
H3hiz47 bat SCHFIF A LRI . HARSE I 258
H get Air @RI bat AR FEAFH) string 5, #4571 H
fprintf PRECEF string BT EDF] bat SCA L,
FH AT docC .bat ) BRHL,

3 B

E B AR VB J2 B AR DN T A Hh, MR Ak 2 O i A
Hiu 2R 35 v 00 I R 52 A )R S R
Ko EE A R ) DR O A ) T M B A T 4 20 A
S A LAY 388 50 I A RO B B AR T HE— AP R
NG G N S R LN ) = TR B U= ) S
HIE &1 22 1 B S 5 53 B A 5 T TR A0 A A 52 B
AR R AR G P AR BT 5T SR AR
3.1 SREMPELT

A W2 AT BRI AL SR R Y A T
B 2N T AR A 18 75 S EE . miks
7w BB K B http://gdem. ersdac. jspacesys-
tems. or. jp/download. jsp. 7 i B9 T 4/E 5 [l M
98.3198/98.903/39.3661/39.7838, A it T % Y %k s
SCHF R ASTGTM2_N39E098_dem. tif , 37 Matlab
s tp A shaperead BREEE A, 4E B temdata. xyz X
THEF GMT 19 xyz2grd RECSH (WL 2 403 4
HUSEH) . GMT 2 il v K Hu e 141 B9 aod 72 6 4%
ARSHUE  GRD B4l e e b6 BT B4 70 I
b AR B v K = 4 R LA 4y AR 24 GMT R
B o, AR R R gui_read _astergdem, set _
gmt5_xyz2grd, set_gmt5_ grdgradient, set_gmt5 _
grd2cpt, set_gmt5_grdwiew 55 B, I & — 1715
B E AR bat SCAERI AN -

REM :Example.bat

set rv2d=198.3198/98.903/39.3661/39.7838

set rv3d = 98.3198/98.903/39.3661/39.7838/
600/4500

set jv=41i jzv=0.51 pv=-P namev= Example.
ps ev=150/30 bv=.1/.1/1000SEwnz xv=1i

xv=11 yv=1.51

gmt xyz2grd temdata. xyz -Ga. grd -1ls -R%
rv2d %

gmt grdgradient a.grd -Gtsaoling-gmt.int.grd-
A0/145 -Nel

gmt grd2cpt a.grd -Crainbow -Z > tsaolingl.
cpt

gmt grdview a.grd -JM%iv% -JZ%jzv% -B%
bv% -p150/30 -R%rv3d%

-Ctsaolingl.cpt -Itsaoling _gmt.int. grd -N599
+g200/200/200 -Qs -X% xv% -Y% yv% -K >%
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namev %

REM 22 12 (i B vve s eeeeve e

gmt grdtrack jiuquan.txt -Ga.grd >>track.xyz

gmt psxyz track.xyz -JM%iv% -JZ%jzv% -
R%rv3d% -p150/30 -Sd0.2i

-Wthin, gray,a -Gred -O -K>>> % namev%

REM Q/ﬁ\fﬁugbﬁﬁfﬁ%..............

gmt grdtrack jiuquanfault.txt -Ga.grd >>track.
Xyz

gmt psxyz track.xyz -JM%iv% -JZ%jzv% -
RY% rv3d% -pl50/30 -Ctsaolingl. cpt -Wthin,
white,a -O -K>>> % namev%

REM 45 A7 U B eeeevevenveeeennens

gmt grdtrack city _location. txt -Ga. grd >
track.xyz

gmt psxyz track.xyz -JM%iv% -JZ%jzv% -
R%rv3d% -p150/30 -Sc0.1i -Gred -Wthin, white,a
-0 -K>>Y%namev%

REM 2247 i f37 5 evevevenvuevennens

gmt grdtrack region.txt -Ga.grd >track.xyz

gmt psxyz track.xyz -JM%iv% -JZ%jzv% -
R%rv3d% -pl50/30 -Wthinnest

-GP300/26 : FtanBdarkbrown -Ctsaolingl.cpt -
O -K>> Y namev%

REM 1:;1;?3‘52?1&.............

gmt pstext jiluquan_name.txt -JM%jv% -JZ%
jzv% -R%rv3d% -p150/30

-F+1{14p,62+jLm -O -K>>>%namev%

REM 1t/i‘;yjzj%im.............

gmt pstext gongchenchangdi_name.txt -JM %
% -1Z%jzv% -R%rv3d% -pl50/30

-F + f13p, 49, white + jCB -O -K > >%
namev %

gmt pstext qilianfault name. txt -JM% jv% -
1Z%jzv% -R% rv3d% -p150/30 -F + a-26 + {14p,
61,white+jCB -O >>%namev%

24 Example.bat 7E & 2 0“4 R 7 HE op AR
JE B T AR I A 4 R gER . Bl 4 Z N
b AL e FUAR 3 5t A B
32 RESH

Rkl SR B R, B
2 it AR ORI T e R AR L ) grdrack pR ECR
TR R0 SR 05 D psxy #EAT M4 2 i, AH AR

B4 SHHEZE®LYA LM

Fig.4 The example of high-accuracy elevation map

PR set_gmt5  grdtrack 1 set _gmt5 psxy.
A5 K SR B AR A it 2 B LB KR 8 A e ST D B
2 LA B ) T e R A i 2 2 1 A W) — &1 b O (B L

gmt grdtrack htlstend2.txt -Ga.grd > track _
HT1.xyz %6 % 3R B 1 e 72 04

gmt psxy -R1/80/1556/1570 -JX4i/2i my2.txt
-B5f: “number” . /5f: “Hight(m)”: SW -K -Wthin-
ner,green -X1.5i -Y1.5i -P>>paomian.ps % % %l
I T R R Akt 2

gmt psxy -R1/80/0/8500 -JX4i/2i HT1—1.txt
-B5f: "number":/2000f;:"Bq/m@—+3":NE -O -K -
Wthinner, red >>>> paomian. ps % % 22 il 5 1 & H
JE AR A i 22

gmt filterld HT1—1.txt -FG8 -T1/80/8 -E >
w_filter_trend.txt %0 % m i€, & 0 % F N 8gmt
psxy w_{ilter trend.txt -R1/80/0/8500 -] -Wthin,
blue,-O >>>> paomian.ps % %0 2= i & W )& = W ik
P,

8000 ~

1570 s

L6000 ©.

o 1565 &

s 4000 —

15609, 2000 3
1555

T T | T T T T T T T T T T T T
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80
DS
B 5 3d SRS AR AL W &3t b4 A7
Fig.5 Comparative analysis of profile elevation and

radon concentration curve
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