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DEM Generation of Tidal Flat in Suncheon Bay Using Digital Aerial Images
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Abstract : In this study, a digital elevation madel (DEM) in tidal flat of Suncheon Bay, one of the
most ecological preserved area in the world, was generated from digital aerial stereo-images. The focal
lengths for the aerial stereo-images were adjusted using ground control points (GCPs) in order to
improve the accuracy of camera parameters. We proposed matching sizes suitable for generating DEM
in tidal flat and a method for eliminating excessive position errors using intersection-distance(Pg)
threshold value. The accuracies of the DEM generated from the proposed method as well as the
commercial S/W were compared with the elevation profiles measured by Total Station in the filed. As
the results, the DEM generated by the proposed method showed better result (maximum deviation is a -
21 centimeters) with detailed topography than DEM by the commercial S/W in the region. These results
suggest that the DEM of tidal flat, which hardly obtained with the traditional methods, can be generated
from digital aerial images by applying the proposed method in this study. We believe that the generated
DEM in tidal flat can be an essential data for monitoring the sediment erosion and deposit of the tidal
flat.
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Fig. 1. Flowchart of this study.

Fig. 2. Space intersection and intersection-distance({Pr) (Moffit
et al., 1980).
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Fig. 3. (a) Area for GCPs survey and area to take images from UltraCam digital camera(a quadrangle). (b} Digital stereo images in
the Suncheon Bay and area for tidal flat DEM(two quadrangle).
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Fig. 4. (a) Area for DEM generation, field survey courses for heights in the intertidal zone and photos of field survey. (b) Position of

GCP by GPS.
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Fig. 5. Correlation histogram after matching (a), Pr image (b) and histogram of Pr image (c).
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Table 1. Minimum height and maximum height for each DEM

Cise 1 Case 2 Case3 | Cased
Min, -135m -123m 20m Llm
Max. 179m 190m 185m 240m 310m
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Table 2. Absolute accuracy of profiles by the DEMs, similarity between profile by the field survey and profile by the DEMs

Case 1 954 939 1129 097 855 -844 105.6 099
Case 2 232 215 477 097 321 310 438 099
Case 3 226 210 409 097 322 310 436 099
Case 4 324 311 437 098 240 225 45 099

Table 3. Relative accuracy of profiles by the DEMs

Case 1 8.1 00 263 72 00 213
Case 2 81 00 262 72 00 212
Case 3 7.7 00 205 73 00 210
Case 4 .13 00 253 80 00 221

33l Case 30| 71 A HAgon e
Case 30| 7F¢ A9ith. A 2 FHAlA, HFATZL
e Case 10| 7§ 231, Case 47F 7H 27 233
onf A= Case 30| 7P At 24 Case ¥
FTHAYL AXEF Y A2 LRSI AHFig.
77} Table 2). Case 1& A<Jgh x| FHAEL

FE 30 cm WQl9] 2&E 711 Qi 1 Ygleg
B w3 Ho] gicks AAEl), ATEE EOPsY] &
ZHSmith et al., 2005)2} IOPs A2l 2E] 9] E8bAlg)
Aro] B2 Aoz BorEt wep FHEARR
7810 Table 2004 AAEH A Faxte] Purs
7479 FHAL o) 5A1A Al 1S Tatgich
(Table 3). 1 Ax} RE ZthA ] RMS(route mean
square)H27L 8 cm OJ3FR EojE AL B £ 1,

A o)A Case 3 FHA ZIHEF 21 cm)7} 714 4]
Al Uelkth, 2= a9 2 7188E T 24872
& B4, Pre asio] AR A DEMo} 27b
o] 48 S/W=E A|&st DEM Eut st =} AU oA
o 52 23E Btk

5.2 8

—

AAR ARRE A902 1 NS AL
SA9 AU AAH B2 - B} Basi ol
4 Ao 27149 334 Y ARYSo| %
Hole} o 4= Ik 2 AT T Lo £ A
A9 tAY AL SEH DEM A 7Hs

g W0 o
Mo ne > do ¢

oL

~418-



DEM Generation of Tidal Flat in Suncheon Bay Using Digital Aerial Images

vy

AABESCE DEM AR ollA 713888 53k 2304
215 A8, «A Aol Hghet 41x 413k
o] miAAto|2E AXEH o, By oR Q1gh 1t
o 92} AAE Sl wAA=Pr) YAR A4
WS ARt 22l @A) FHEF ARE T Al
Z1E DEME 7|2 A8 S/W= A2HE DEM} | aLsh
Act, L AW 7|RHeR 2PAYE BASL, Pre
THste] AZgE AY DEMo| A S/WE AZ3t
DEM Et} sjgeel AUwolA o £ 23E B9
ch ol2ist AE 2 gH 2 ApolA Abgh v
Hog 7] ggElol i DEM AlZMHE diA]
4= 91 Aojet wekEr)

A4 2

o] =S 20109 HR(LETE7|e )] Jdo
AT 72 ATFAR Y-S ot =3E
A(No, 2010-0021480), Zg]x2 DEM #&HS 93t
TEAHAS) A e 2 2 AHlo] Alolalel(F)
15 WollA S=at Zio|m, oofl A= Hut,

=
7
3

>

Aazd

TESFE, 2011, AHAHEALE, hitp://tidalflat,

go.kr/infocenter/analysis.asp.

AAY, F73, 18, 2%, 2010. SAR A=E ©]
43 A ERE B4 A, AR
8]%], 26(5): 497-510.

M-S, BFH, 2003, AYGLE ol &8 ATt Ho A
9ol DEM 5%, St GIS 8+3]7], 11(1): 13-22.

AL, 2009, 4T 584 B 9 BAHS 913 7]
237 AR, £RAL

005, BFMA | A,

SHE, R 938, 2005, IKONOS 4
o}g5t A4wt Fr A T2 FAY R
P A=A, 7(2): 121-132.

ol&A, FTE, TAE, UBA, 158, 2006, 55

1A W TS ol8et i

1=

>

_]

DO

Al
%

’

o
N2

:
{o

)

)

ok o

2,
=
of. onl

fo

o Ao DEM A4 A7, SeaAlsteles
4, 8(3): 29-38.

o|FA, ¢71¢, 79X, 2010. TIAE YA FFARIY
G|k el ot AtE A ¥ DEM A
2, g Al g HEkelA], 133): 42-52,

Baker, C., R.L. Lawrence, C. Montagne, and D.
Patten, 2007. Change detection of wetland
Ecosystems using Landsat imagery and
change vector analysis, WETLANDS, 27(3):
610-619.

Choi, JK,, JH. Ryu, YK Lee, HR. Yoo, H.]. Woo,
and CH. Kim, 2010. Quantitative estimation
of intertidal sediment characteristics using
remote sensing and GIS, Estuarine, Coastal
and Shelf Science, 88(1): 125-134.

Irish, J.L. and W.J. Lillycrop, 1999. Scanning laser
mapping of the coastal zone: the SHOALS
system, ISPRS Journal of Photogrammetry and
Remote Sensing, 54(2-3): 123-129.

ISPRS, 2008. Advances in photogrammetry, remote
sensing and spatial information sciences, 2008
ISPRS Congress Book, London, UK.

Kim, DJ, WM. Moon, SE. Park, J.E. Kim, and HS.
Lee, 2007. Dependence of water-line mapping
on radar frequency used for SAR images in
intertidal areas, IEEE Geoscience and Remote
Sensing Letters, 4(2): 269-273.

Mason, D., D. Hill, I. Davenport, R. Flather, and G.
Robinson, 1997. Improving inter-tidal digital
elevation models constructed by the waterline
technique, Third ERS Symposium, European
Space Agency Publications Division, Florence,
March, 1421, pp.1079-1082.

Moffitt, FH. and EM. Mikhail, 1980. Photogrammetry.
Harper&Row, Inc,, NewYork, USA.

Ross, P.H,, S.L. Ustin, and A. Hastings, 2006. Use of
lidar to study changes associated with
Spartina invasion in San Francisco Bay
Marshes, ISPRS Journal of Photogrammetry and
Remote Sensing, 100(3): 295-306.

~419-



Korean Journal of Remote Sensing, Vol.27, No.4, 2011

Ryu, JH, CH. Kim, YK. Lee, J.S. Won, S.S. Chun, Wimmer, C., R. Siegmund, M. Schwibisch, and J.

and S. Lee, 2008. Detecting the intertidal Moreira, 2000. Generation of high precision
morphologic change using satellite data. DEMs of the Wadden Sea with airborne
Estuarine, Coastal and Shelf Science, 78: 623-632. interferometric SAR, IEEE Transactions on
Smith, M.J., K.S. Qtaishat, D.W.G. Park, and A. Geoscience and Remote Sensing, 38(5): 2234-2245.
Jamieson, 2005. Initial results from the Won, }.S., Y.H. Na, and S.W. Kim, 2003. Tidal flat
VEXCEL ULTRACAM D digital aerial DEM generation by satellite remote sensing,
camera, http:/ /www.isprs.org/publications/ Proc. of 2003 International Geoscience and
related /hannov er05/ paper/074-smith.pdf. Remote Sensing Symposium, Toulouse, July 21-

25, pp. 2116-2118.

-420-



