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Detection and Analysis of Three-dimensional Changes in Haeundae Marine and
Beach Topography using RS and GIS Technology
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Abstract : As the ocean and beaches have suffered from the losses of sand, it is necessary to
monitor the zones that are prone to erosion continuously with the object of the long-term management.
However, each ward offices are busy trying to supply sand without analyzing the marine and beach
topographic changes. Therefore a long term effect of erosion has not been shown. In this study, we
proposed methods to collect accurate spatial data of the oceans and beaches through sounding and GPS
surveys, and detected and analyzed topographic changes quantitatively and qualitatively, by using an
integrated RS and GIS techniques. The result of this study revealed that the marine topography has been
eroded for 25 years, because of the straight construction of the river and the vast development of urban
features, in addition with change of the mean depth 0.40 m, the water surface area 11,028 m?, and
submarine volume 2,207,884 m?>. The beach topography has accreted for 5 years and the change of the
mean elevation is 0.27m, the area 6,501 m2, and volume 25,667 m3, because of the installation of
geogrids and the seasonal effect. We conducted monitoring works on the topographic survey of the
ocean and beaches and analyzed the present condition of the coastal erosions. Therefore, it is estimated
that necessary information on the supply of sand, the safe marine leisure and the management of bating
place could be provided.
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29 : U g A - slmel s} ik FAEWA Sk G ] A7 A S sl WAzt digt
£ BUEE o] Basith 2y 7F A& AU BARN] glo], dRIZH o 5L 1o
715 7k epA] ¢ Qlek, 2R B AFE SAESH U GPS %S §9
SUAARE FE8IIL, RS - GIS 71 =48t AFWSHE 4% - A4z g4 -
o, fed AAREE BEF ZANLGH SPHEATAR Rd 25W%E, HEeal
11,028 m2, =543 2,207,884 m? 7}%F AAFIch AWAHL A 547

2006\ 19 49 A<= ; 2006\ 89 219 47,
t 51414 2): 284 hjhong@kei.re.kr)

—243-



Korean Journal of Remote Sensing, Vol.22, No.4, 2006

6,501 m?, 2413 25,667 m® 7}% A=} oo Y

e Aoaz|=e] HA splmast 4R &

2o 25, AUGHOR ARYT £ ATE A - NP He 2R Het L A

Ly

1LAE

D= AR g A= F2 FEAYelt 1
2y Redt YH 2 SR TZEHA AR =
ZHE QAT 4 U= YT ALF2tol =k shigt
At AAAAIE T} Q7 BRI AR R 28 A
U AR b g o g A Elo] W E4Ect 1
2y 730 A AFdA, BE, dive A, 3
24 9 | AAd o A - A9 aeln B Ko
B o]F 20| H3lEAY styE o] thge] vt &
A, s s3] ¢, 19904t ZHHEE
o 3,0005H~4,0005+2] A2 2 2000 m3~
5000 m3 7} 2HE Tt HHiES oF 3~8

m FSAIHL L o] AA A oF 2~5% st
= UIUIEP Yo7 RIS A= woksitt,

oA e Aot FAE 49, 20067}
A A= 8 WA 207040 BUEY AAE =

AlysHy gk BUEE &Y AR A7t
HAE v E AgiEojof sht, ofR 2 A 9
TUHY 27|42 dekte] 9 22E 95 Ady)
;2112_ u}e:];_]z] 0}_’17_ 011:]-

Y] A SESTFE o83 A @R
7 9] 1994; t?z_‘ 9], 2004), AEHS o83 st
A W3k el (=3 9 2001 2A-e3 ¥ A, 2001)
5 AdAge] 7)1 & myE o] et A7t YRt
a2} F9je] AL, 7t T SRS Hlo
U Landsat €942 o83t A4 7K5AY B
(White et al., 1999), 2H|# 2 F4E 0|83t 3214 3
obAl 2279 (Li et al., 2003), SAR FAS 0]-831 3
oFA 2Z£7|9 (Dellepiane et al., 2004) 5 M Z2 7]

Eol 74=3 gl

St Al FHh A =9 9 AR 8ol 3lof #A -
LHHIXIEHPJ WA AR E A B d 55 9

8 ARl 1D AN AHEgt 3
= Q‘i g 9lsl A =, &8 59, B4 A o

i‘

mE

(243

£ et QA A6 Baoka, U R UUL ATIA TF, s

o 79 2]zt ARlee] aFE T @
A7HA), 271l ARaY 9 47159 glol, malg
Aol gt 24 A7) 9 9] g3 olele] FEet
oItk TR B ATO|HE S4%e U GPS 2L
sfgro s sle 34 - sjAde) Agust myE

RS AN, A 2, BUF FAFE Y

=
Ahg BHRAG, T 2 AT AL 478 4
o AT B Fgo) Hax Yk

2. A7AE Y A7

1) SAEYE 088t XY Kz 715
e O AR FARE FEIA, =
YA FRAM Pl S RARAE A0 A ThlS3E4)7]
(Echotrac 3100)¢} A=k &7 7| (Trisphonder
DDMU 542) B 425 253X A8l (Hypack max)
o2 2851 19809, 19944, 2005\ A&ekAn} 2}
2EL A2} Trimble Geomatics Office V1,50
T} MicroStation SE Z2I3 2 2 Fig, 2)o)de}t 2
o] sjgth Yol +HESFHEE A3}t Raster 2}
B& Vector AHaet 2| AxA7|9}F Fei7 54 7t
Eoll RS Ak=eke] dAA D, dlojo] FHEA, AlEd o]
Kol folsltt 1282 Intergraph MTA&InRoads
ZRIYPOR 7+ ZFYEZRE MSL 0 m 0319 3}

+

%) DEME 223819t}

2) +X|X|=E 08¢t sHRIXIEY SHKlE 715

20004 ) A2 1:1000 SRR =2 HE 3ok o
& 1x| g o) TS F&, MSL 0 m o9 20009
a4l DEM-& A|23Fsct,

3) GPS =&k 0|2t alielX[H
duby oz FRAY FARE B
Station %208 F2Hc} o|2jgh ZeyHe Hatx

244



Detection and Analysis of Three-dimensional Changes in Haeundae Marine and Beach Topography using RS and GIS Technology

LA RE 09 2%0] WEE uBAE,
Mg, THDE HetAee) B EUEPA,
3

£ AIZE 7140 BAglo) 33k A AR E AlFetE
2, 7184 S R £ om oI5k LU=t 4
£ A &3 Hopol BEHT Qrt IYER £ AF
M ANIAY W3t RUEHE A% AZ1E 71
O & GPS 78 ARkt
GPs &3 7|2 #WiEg Wala 2, 7]xel

r—'

AT E ohA] A8 A 0|23
2% Kinematic GPS &% g4

o] skl g ealrle

A A DY FHES SOl S%E AAshe
griog 2 ApofMe st a7 sRlAY
w3}t P28 Yol 20054 8Y 20Y 2T 4417 219
27 4X7HA) HY GPS 4| 4c(Ashtech Z-FX 1},
Trimble 5700 2tH, Trimble 4000 SSi 1")E
Kinematic GPS &%-& AA3IGY, #4lextet 24
228 123} Epoch Time 12, Mask Elevation
Angle2 10" 27, AAZ & wajste] A%
g At dA7IEREE dg f S ATELe
2 AAsie] FEAPEY GPS o3t 71Ed &%
AT ol miet SFAYS HAISHY. Fig 19 2
o] Hul(Foreshore)?] 7%, alirAlE wet Im& $8l

(Backshore)Z0.2 =HETF I{L, $4l9 3%, &

ON

Fig. 2. (a) SPOT Image of study area. (b} Sounding survey drawing (1980). (c) Sounding survey drawing (1994).
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survey drawing (2005). (e) Beach survey drawing (2005). (f) Land cover map (2005).
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Fig. 3. Flowchart of study methods.
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Fig. 4. (a) (205). (

Accumulation). (d) Magnification of erosion area. (e) Magnification of accumulation area.
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Table 2. Statistical summary of marine topographic change (MSL based on 0 m).
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Fig. 5. (a) Marine topographic change graphs by sounding area. (b) Change in area (1980-2005). (c) Volume. (d) Change in volume

(1980-2005).
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Fig. 7. (a) Change of river area. (b) Change of soil loss.
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Fig. 8. (a) Contour map of beach topography (2005). (b) Distribution map of erosion (Red) and accumulation (Blue) (2000-2005).
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Table 4. Change in the beach area by seasons.
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