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Terrain Interpretation With A Major Breakthrough

Terrain Presentation Technique (H.O.S.T. Map)

Abstract

We create self-created red relief maps (named H.O.S.T. map) to
analyze feasibility of aiding in terrain interpretation. We use Generic
Mapping Tools (GMT) for plotting H.O.S.T. maps, and Fortran programs
for processing complex computations. On terrain slope, four methods are
adopted and analyzed in this thesis; on terrain openness, we seriously
consider the search radius, terrain contrast, and color palette. Furthermore,
we create a three-dimensional palette for showing the elevation
information on the H.O.S.T. maps. In this project, the study areas include
many special terrains in Taiwan, and they are all converted to the self-
created H.O.S.T. maps. Rigorous analysis and comparisons for these maps
are carried out in this thesis. The results show that the H.O.S.T. maps can
better highlight the micro-topographies (gully, trench, sandbank, and so on),
and also can provide valuable references for landslide disaster, watershed
division and terrain changes. The main purpose of this study is to further
bring contributions to regions of disaster prevention, soil and water
conservation, environmental monitoring, and resource exploration.
Keywords: H.O.S.T. maps, terrain openness, terrain slope, terrain

interpretation.
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T 3D # A5 4 BB (H.O.S. T3+ B & 24 3 25 218

=
LA (bat) 2 A2V R

#% - ~ K72 DEM/DSM:
grd2xyz fe.grd -Z|..\program\debug\grd2grd3 -
R213520/215713/2694360/2695960 -11/1 -Gdem.grd3
& grd A HE A xyz 4 0 LB 172 fortran ¥ & * 2 f5 % grd3 o
(..\program\debug\grd2grd3 * % i& » ¢t #* fortran #7;% grd2grd3 2. #1
AR ORZ/H/T/FEAFHRZERFER L ZRERFTHRA ] o)
.\program\debug\grd3toz2 -Idem.grd3 -Gdem.xyz
#-grd3 FH#E = Xyz fF ©

(1585~ 4 G 3 8 b <)

WA= ~F AR B

makecpt -T0/1600/100 -Crainbow -Z >color.cpt

ABEIER S o

(Tmin &/max &/ & @ FE17 » Crainbow 3 %44 » Z 51k o)
grdimage fe.grd -R213520/215713/2694360/2695960 -JX21.93c/16¢
-B200/200WSne -Ccolor.cpt -X1.5 -Y3 -P -K >color.ps
R

i 4512



G
X B E/HE LRPEE > BEW/Gdh: BHEFIEET » C 2
DT XY SAFERL S PHPAKRD 2 o)

psscale —Ccolor.cpt -D3.0/-0.5/6.2/0.15h 5h -E -K -O >>color.ps

(DAFAIHE2 524 ] B3 -)

grdcontour fe.grd -R -JX21.93c/16¢ -C10 -A50f10 -W0.5 -O
>>color.ps

FhE3Mo

(CERRANTIE AF 5 PFIpths- < > WRKE )

HE=Z P ERRA:

rem makecpt -T-90/90/15 -Cgray -Z >openness.cpt

(rem 7 &34 (7324 4 Aok 2 REAFRGET * FZdg 4> 0 )
.\program\debug\openness —-Idem.grd3 -Gopenness.grd3 -W30 -S5
-T2

LERRA -

(WEZTEZE >SEHHWRE > TEHAEE 1 TWDI7 BEiE 20 )
.\program\debug\grd3togrd openness.grd3|xyz2grd -Z -
R213520/215713/2694360/2695960 -I1 -Gopenness.grd

i 4513



T 3D # A5 4 BB (H.O.S. T3+ B & 24 3 25 218

grd2xyz openness.grd -Z >openness.z

grdimage openness.grd -JX21.93¢c/16¢c -
R213520/215713/2694360/2695960 -B500WSen -Copenness.cpt -
X1.7 -Y2 -K -P>openness.ps

psscale —Copenness.cpt -D3.0/-0.5/6.2/0.15h 5h -E -B":

n

openness :" -O >>openness.ps

Hae ~FEER:

..\program\debug\slope -Idem.grd3 -T2 -M2 -Gslope.grd3
TEHAE -

(M1 w ZR38 7% > 2 4o N AR38 2 > 3 B4 Nk E )
.\program\debug\grd3toz2 -Islope.grd3 -Gslope.xyz

xyz2grd slopexyz -R213520/215713/2694360/2695960 ~11 -

Gslope.grd
grd2xyz slope.grd -Z >slope.z

grdimage slope.grd -JX21.93¢/16¢ -
R213520/215713/2694360/2695960 -B500WSen —Cslope.cpt —X1.7
-Y2 -K -P>slope.ps

psscale —Cslope.cpt -D3.0/-0.5/6.2/0.15h 5h -E -B" :slope

(degree):" -O >>slope.ps
it g-14



HBRI ~FRRRITHAEREAK:
..\program\debug\combine -lopenness.z -Jslope.z -

Gopenness_slope.xy

WA A BRI FEg s # R
..\program\debug\range_palette -R-90/90/0/90 -Gpalette.txt
..\program\debug\color_palette ~A255/255 -B0/255 -C0/255 -

D0/0 -E0/0 -F0/0 -Gredmap.cpt

B F TR E

psxy palette.txt -JX21.93¢/16¢ -R-90/90/0/90 -Credmap.cpt -
B30" : openness(degree):" /10" :slope(degree):" WSne -Ss0.13 -X5¢
> palette.ps

"1 gL g A g o

(Ss & &)

.\program\debug\redmap -Idem.xyz -Jopenness_slope.xy -
Kpalette.txt -T2 -Gdem_redmap.xyz -Hdem_redmap(3d).xyz
Hlirdizd H W2 3D L EETE 2 XYZ FA -

"4 4515



37 3D B A 4 REEF(H.O.S. T3 B et 25 4

CL#3 »~ H > T8~ 4 > G S0l > HOB R <)

HIN i E RS
psxy dem_redmap.xyz -JX21.93¢/16¢c -
R213520/215713/2694360/2695960 —Credmap.cpt —

B500" :longitude:" /500" :latitude:" WSne -Ss0.04 -X2 -Y3 -P >

redmap.ps

L R TR [CSTE T
xyz2grd dem_redmap.xyz -R -I1 -Gdem_redmap.grd
echo 213520 2695000 >text.txt
echo 213650 2695150 >>text.txt
echo 213560 2695200 >>text.txt
echo 214000 2695850 >>text.txt
echo 214180 2695960 >>text.txt
echo 214220 2695960 >>text.txt
echo 215420 2695280 >>text.txt
echo 215713 2694990 >>text.txt
echo 215680 2694720 >>text.txt

echo 215440 2694460 >>text.txt
4516



echo 215200 2694360 >>text.txt

echo 214920 2694360 >>text.txt

echo 214520 2694650 >>text.txt

echo 214350 2694800 >>text.txt

echo 214230 2694600 >>text.txt

PRR BN A o (3273 RRIE R o)

psclip text.txt -R -JX21.93c/16¢c -B500" :X Coordinate
(TWD97):"/500" : Y Coordinate (TWD97) :"WSne -X1.7 -Y2 -K
>redmap(grid).ps

Foor d RLPIER o

grdimage dem_redmap.grd -R -JX -B500" : X Coordinate
(TWD97):" /500" :Y Coordinate (TWD97):"WSne -Credmap.cpt
-X0 -Y0 -P -O >>redmap(grid).ps

grdimage dem_redmap.grd -R -JX -B500" : X Coordinate
(TWD97):" /500" : Y Coordinate (TWD97):"WSne -P -X1 -Y2 -
Credmap.cpt -K >redmap(grid)_c.ps

grdcontour fe.grd -JX -R -C20 -A100f5 -Wt0.3 -Wa2 -O

>>redmap(grid)_c.ps
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#H 3+~ 3D g Bl

makecpt -T-10000/-8000/1000 -Z >dtm.cpt

pstext tmp -JX21.93c/16¢c -JZ8c -E299/30 -B500" : X Coordinate
(TWD97):" /500" :Y Coordinate :"/100":Height :"WESNZ -
R213520/215713/2694360/2695960/-100/300 -X0.5 -Y0.5 -K
>redmap(3d).ps

LEFEZ R TE -

(E- kT /%> » o)

grdview fe.grd -JX -JZ -E299/30 -R -Cdtm.cpt -N-
100/150/120/120 -Qil50 -O -K >>redmap(3d).ps
ZEERNKIT -

(N Ko B 2/ d /% d /S o)

psxyz dem_redmap(3d).xyz -E299/30 -JX -JZ -R -Ss0.05 -
Credmap.cpt O >>redmap(3d).ps

12 8hen SN E K R o
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WiEmpr=tfphis - ¥ &4 EF ~F42 GMT > T 7450 o

icrosoft Windows [fi A 6.1.26011
opyright (c)> 2009 Microsoft Corporation. All rights reserved.

:\Users\Userdd: ‘_\EAD*E
D:\>cd gmt (—?&AG MT%?}‘{SLEE
D :\GMT >gmtenv {_FﬁEQGMT

D :\GMT >ECHO OFF

MT 3.3 Environment initialized

D:\GMT>cd D:\RM_test <—’¢)\$§Etﬁﬁ&2f§:ﬂ%
D:\RM_test>go_ Fiﬂﬁi—%% ”gou E"]ﬂ:t;k*%
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