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An Analysis of the Coastal Topography and
Land Cover Changes in the Haeundae Beach
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ABSTRACT

As coastal erosion 1is increasing sharply because of sudden changes in the natural
environment and increases in artificial development, the problem of coastal erosion become an
important issue, socially and economically. To building the data which needed to grasp the
situation and find a solution, we need the monitoring system for long—term. In this study, we
analyzed the coastal topography and land cover changes in the Haeundae Beach during 60
years. The Haeundae Beach is the most famous beach in the country and coastal erosion are
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going on. First, we analyzed the change of coastal topography by calculated the coastline and
area of the beach using aerial photos during 60 years. We extracted the coastline by digitized
on aerial photo and corrected the height of tide level using sounding and GPS survey data.
And we computed the area of beach and analyzed the change of area during 60 years. Second,
we analyzed the change of land cover using landcover map. We made the detailed landcover
map by on-screen digitizing and estimated the soil loss for the area nearby Haeundae Beach.
As a result, we could see that the coastline get nearer to land and the area of beach has
been reduced in general. We think that interception of sand supply by the development is the
artificial cause of coastal erosion. The result of this study would be useful in long—term
coastal monitoring and to analyze the cause of coastal environment change. We expect that
the result is available on the coastal information system.

KEYWORDS: Coastal  Erosion, Monitoring, Aerial  Photo, Coastline, Tide Level
Lanacover Map, Soil Loss
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FIGURE 2. Extracted coastline in 1970

TABLE 1. The index of photos used in this study

Fguay L il ehE 28A9
1947.10.25 1

1970.07.25 10:00 1 151.246
1975.05.25 11:22 1:6000 4 Wild UAG 152.00
1979.07.14 10:19 1:6000 4 Wild UAG 152.00
1982.03.02 11:08 1:6000 4 Wild UAG 152.00
1985.05.02 9:56 1:6000 4 Wild 152.36
1988.05.05 13:27 1:6000 3 Wild 15/4 UAG 153.35
1992.01.24 11:55 1:6000 3 Wild 15/4 UAG 153.40
1995.05.24 10:34 1:6000 3 Zeiss 153.10
1997.05.25 11:51 1:6000 4 Wild 15/4 UAGA-F 153.59
2000.04.13 9:00 1:6000 3 Wild 15/4 UAG-S 153.71
2002.05.26 10:11 1:6000 7 Zeiss 152.54
2005.05.14 13:55 1:6000 3 Wild 15/4 UAG-S 152.84
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FIGURE 6. Extracted coastline in 1985 FIGURE 10. Extracted coastline of 1997
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FIGURE 15. (a) Sounding survey data in 1980 (b) Sounding survey data in 1994
(¢) Sounding survey data in 2004 (d) GPS survey data in 2005
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FIGURE 21. The change of urban area
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FIGURE 25. The change of field area

FIGURE 26. The change of river area

1947 RE 20051 7k4] o] £ H 3
AR FAA L AAAIT g EA5)E
AL g A Frekg e, =3
e} el wE ZAEE Qld =
1947 ARE 2005 Aol o277k
7Vt 7R = Sl ke =

e

S How, 53] 197593 1997l
Z7ketRiznl, ol o Al7lel Aol ghital
AR PSS onaitt ojsh= Wz WA
AP gL 704 o] F&3d] 7rAasigon, w
2 1979\l 7tA] ZF7vsit) o)l A= AT
& Btk S A% g Bolt} 05
dell= Ao EAlsA eFskeh

3. 3RHE THAIRA

EA S WstE B Az ow yehl7]
18l 34 7HA A S 39| ?ﬁ\‘jr b A
FFTAAL o]&3le] UAElo|AS g AR

#olele FEE F, ESRI ArcScene 83% ol

&3l F=3 AE Holo9f 61-;\1/\]_;‘(1_% =
HAAIA 28 27-329F 7o) 339 F7Hdel y
ERIRIT) o] Wl AEQ] EolE FAARE 7V
Fo 7 HAASF o FAX T EATFA] &
At WRE A8 Fole FAREe §9
delel Eol e A



110 An Andlysis of the Coastal Topography and Land Cover Changes in the Haeundae Beach

194730l = W52 sAAR 5] FAA
ok stk 1970 o] % sfo] Ajx

Hgua we A%se %
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FIGURE 27. 3D buildings in 1945

FIGURE 31. 3D buildings in 1995

FIGURE 28. 3D buildings in 1970

4 EXTIE HE0| 2 EYRAUB AN
X912 Wste] e EAle] fEo]
EEIERE S XY

otolr
Renard(1996) 5ol 7]=9] WHEESFFEEA

FIGURE 29. 3D buildings in 1975 H dF AAE Rt NAHEESFAY



ﬂ
i
re
ot
Ao
X
~
oS
.l
re
bt
%l
oo

11

A(RUSLE)# GISE HEsle EYRAH
2HgsksdTh Zbzke]l RUSLE 1Akl tish 5
TE 9% A4=(Gmx56m resolution) ]
H A52 FFeon, FAE Ad 2 E
S AL ArcView 33 ZZIH9
Spatial Analysis®} 3D AnalysisE ©]&3F%
tl. RUSLE =39 Ef2 FHton/ha/yr) A
T2 otgel 2l

A= RxKXLSxCxP

=2 g

l>

AR EY
A 1At 2 A7) 21 2}
IR N

2o FeARE ﬂ%ﬂd AR e
-608)% g3ty om, E%F @
F5AASE (190900 HEF £ FH K

I:I.IIIIIi :

FIGURE 33. (@) Thematic map of K factor
(c) Thematic map of C factor

we ARk AAAEe A
BARIZKS) 7 EFfAC wA= s A
wahs Al AYPAAHLS)E Moore®t
Burch(1986)7 A12ke th&-] A HARHLS)Z
215 AHEsFA T

o] JAAKHL) S}

LS = (Flow Accumulation *
Cell Size/22.13)°0.4 =
(sin slope/0.0896)°1.3

AT EJQAHO)E & Al AFE A
EAEE S ©ABH2006) Fol F&
% 39 EXFRE Cghe ol &stdth AA
FAA AAGEe wE EgPAe 9T
vetd= JA2ERjA2KP)E F 4ol e
At 2ol = A A T-2:(1998) ol A
AA=EE Pghe #8skdth Z2be] RUSLE
olztell gk FAlEE 1Y 333 2o oy
& FAxES ﬂ&&ﬂ HES EGRAE 2

= a9 34, 3F 59 2k

LS glo R o

I'Il:ll:l

LA

(b) Thematic map of LS factor
(d) Thematic map of P factor



112 An Andlysis of the Coastal Topography and Land Cover Changes in the Haeundae Beach

TABLE 3. C-factor values according to land

use types
Land-cover type g
Level | Level I C-Value
Broad-leaved forest 0.009
Forest Coniferous forest 0.004
Mixed forest 0.007
Field 0.240
) Paddy 0.300
Agriculture Orchard 0.200
House, others 0.000
Grass Natural grass, golf course, 0.050
others
Residential area 0.002
Urb Commercial area 0.001
an Industrial area 0.000
Traffic area 0.000
Barren Mining area, others 1.000
Wetland 0.000
Water Water 0.000

TABLE 4. P-factor values according to slope
and tillage pattern

Slope(%) Cropland practices P-value
-3 Terracing 0.12
Contouring 0.60
3.9 Terracing 0.10
Contouring 0.50
9 - 13 Terracglg 0.12
Contouring 0.60
Terracing 0.14
13 -1
3 7 Contouring 0.70
Terracing 0.16
17 - 21
Contouring 0.80
Terracing 0.18
21 <
Contouring 0.90
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TABLE 5. Distribution of the sail loss of each

year
(tyr) (ha) (thaiyy
1947 8l.1 271.3 0.3
1970 410.3 271.3 15
1975 350.3 271.3 1.3
1979 178.2 271.3 0.7
1982 149.9 271.3 0.6
1985 139.3 271.3 0.5
1988 262.5 271.3 1.0
1992 2776 271.3 1.0
1995 284.3 271.3 1.0
1997 350.3 271.3 1.3
2000 171.6 271.3 0.6
2002 204.4 271.3 0.8
2005 209.3 271.3 0.8
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FIGURE 34. (a) Distribution patterns of potential soil loss
(b) The change of soil loss by year(t/yr)
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