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Abstract

A low cost personal computer and image processing S/W were empolyed to derive
Digtal Elevation Model{ DEM) of tidal flat from multitemporal LANDSAT TM images,
and to create three-dimensional( 3D) perspective views of the tidal flat on Komso bay in
west coasts of Korea. The method for generation of Digital Elevation Model( DEM) in
tidal flat was considered by overlapping techniques of multitemporal LANDSAT TM im-
ages and interpolations. The boundary maps of tidal flat extracted from multitemporal
images with different water height were digitally combined in x, y, z space with tide in-
formation and used as an input contour data to obtain an elevation model by interpola-
tion using spline function. Elevation errors of less than +0.1m were achived using over-
lapping techniques and a spline interpolation approach, respectively.

The derived DEM allows for the generation of a perspective grid and drape on the
satellite image values to create a realistic terrain visualization model so that the tidal flat
may be viewed from any desired direction.

As the result of this study, we obtained elevation model of tidal flats which contribute
to characterize of topography and monitoring of morphological evolution of tidal flats.
Moreover, the model generated here can be used for simulation of innudation according to
tide and support other studies as a supplementary data set.
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Fig. 1. Tidal flats on the western coasts
of Korea and study area.

Table 1. Used LANDSAT TM images( path/row 116/35)
and the water heights in Wido at each acquisition time

Date acquired Local time( AM) Water height(in m)
15 Jun. 85 10: 42 397
15 Apr. 86 10: 37 2.36
11 Dec. 86 10: 30 4.32
13 Feb. 87 10: 32 1.39
18 Apr. 87 10: 34 1.90
20 May 87 10: 35 4.66
27 Oct. 87 10: 39 0.85
27 Sep. 88 10: 42 0.31
10 Aug. 88 10: 42 312
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a) Derivation of contours from satellite data
(extraction of tidal flat boundary)
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Fig. 2. Graphic outline for the methodology of overlapping techniques.
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Fig. 4. False color composites of the TM subscene of Komso bay
('TM 3 in blue, TM 5 in green, TM 4 in red) with histogram
equalization stretch.
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Fig. 5. Mask image results from classification and editing procedure.

BAAAE Fato] AA 22 29 B2 2702 mask ;wo 7] 0]
= 3hdef Aol Hro] x99 Loz AFE smedM FHAA Ao x9S
@ 349 SudEs Fo d9g Azt ors B2k Folo] 4

e FRAEE z
F4ql 2200 DEM#4E 918 71& UEARZA 490 Fig6e 915t 2L Fue &
stol AFAoz H4R 2ol 4 2] SRAEC|.
Step 2 HZhgol o|8t SAXYRYS| AN

Aol A vhoh o] AR 2o SIUEHE Axadole] DEMS F4ai7] 9
AAde Sadoste ANHoZ uale] AtAoltt AAYus H2E AP Euue
o148 Habgol Hetolt Be AT7h gt B ATolAL Yoe(1986)7) Alkah e
olgstel %A44e) splineF 4 ol 4% MAL2IAE skt Fig. 78 & ATFNA
M SRAoERE Adgee DEMAAE A8 nwsl W 2os £A@ ol

—136—



The Generation of a DEM in Tidal Flat Using Multitemporal Satellite Data— Ahn et al. 7

Fig. 6 Extracted color coded contour image by overlapping procedure

of nine mask images which show different water height.
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Fig. 7. Graphic overview of surface interpolation procedure
from contour data
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Fig. 8. The weighted average of the interpolated height
of a DEM point.
Table 2. Height and weight values for each point
of the DEM according to each directions.

Direction Height Weight of Height
A-A’ H1 P1=1/Wal+ 1/Wa2
B-B’ ' H2 P2 =1/Wbl + 1/Wh2
c-C’ o H3 L P3=1/Wcl +1/Wc2
D-D’ : H4 ‘ ¢ P4=1/Wdl + 1/Wd2

* W is distance between gird point P and contour point.
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Fig. 9. Extracted color coded contour image by interpolation procedure.
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Table 3. Mean of estimated interpolation error
corresponding each water height

Height(in m) Mean error{in m)
0.31 0.01
0.84 0.11
1.39 0.20
1.90 0.16
2.36 0.17
3.12 0.28
3.97 0.30
4.32 0.23
4.66 0.20
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b) Perspective projection

Fig. 10, The perspective wareframe display of the extracted Komso bay DEM.
a) Parallel projection from SW direction. b) Perspective projection

from SE direction.
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a) Parallel projection

b) Perspeciive projection

Fig. 11. False color composite( TM 3 in blue, TM 5 in green, TM 4 in red)
of LANDSAT TM on 27 Sep. 1988 draped on wireframe perspective
in Fig. 10. a) Parallel projection from SW direction. b) Perspective
projection from SE direction.
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