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—1 Abstract |

The purpose of this study is to analyze the land-use changes in the coastal areas
using system dynamics modeling and to provide directions for effective management
to maintain coastal dune areas. This research process consists of four steps: First, we
built the basic model based on the causal loop diagram which was analyzed the
land-use change of Sindu-ri Coastal Dune. Second, a time series land-use change
map using Arc Map was established. Third, the validity of the basic model was
tested. Finally, three simulations were performed for the cut over area(100,000m7y,
150,000m’y, 200,000m/y) of windbreak for maintaining the coastal dune areas.
Simulation of the basic model showed that the area of the coastal dune will be
consistently decreased. Based on the simulation, if windbreak were cut down 150,000
mY/y, windbreak area will be restored to the target area in 2019. This study has the
limitation which the simulation is progressed with a limited variable: area.
Therefore, the modeling of coastal dune should be reflected various variables in the
further study.

Keywords: EX|0|g s} MEl - AuE MRS ZHE(Pinus thunbergii), LEE
(Land-use change, Ecological Landscape Protected Area, Pinus
thunbergii, \Nindbreak)
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[ 5 ] 452| sHetX|d EX|0IE Hslof thEt 7|2 ZEHo| +4
(E 4) EX[0I3 HH Hst n3EEHE
=T A thea | o
sand_dune(t) = sand_dune(t - dt) + (w_tos + dtos +| -
sand dune TR m’
etos-stow-stod-stoe) *dt
INIT sand_dune |1239550 m'
development(t) = development(t - dt) + (s to d + e to d +
—_—— - - I~ Z 2~ 2
development TERT m’
wtod-dtos-dtoe-dtow *dt
INIT development 962025 m’
windbreak(t) = windbreak(t - dt) + (s_to w + e to w + - -
windbreak Ekite m’
dtow-wtos-wtoe-wtod *dt
INIT windbreak 792900 m'
etc(t) = etc(t - dt) + (s_toe + wtoe + dtoe-etos-| -
etc ARkt m'
etow - e tod) *dt
INIT etc 32625 m’
st d IF(TIME<2007) THEN (sand_dune*s to d rl)
m'’ fyear
(AF—>7 k) |ELSE(sand_dune*s_to_d_r2)
s w IF(TIME<2007) THEN (sand_dune*s to_w_rl)
m'’/year
(A} —4FE2]y  |ELSE(sand_dune*s_to_w_r2)
$ ¢ IF(TIME<2007) THEN (sand_dune*s_to_e_r1)
m’/year
(AF-—7]Ep  |ELSE(sand_dune*s_to_e_r2)
dtos IK(TIME<2007) THEN (development*d_to s rl) 2
m year
(/N a—x}t)  |ELSE(development®d_to_s_r2)
dtow IKTIME<2007) THEN (development*d to w 1) y
m'/year
(NaF—u-E 2]y ELSE(development*d_to_w_r2)
drtoe IF(TIME<2007) THEN (development*d to_e rl) y
m’/year
(7Nar—7]1ep  |ELSE(development*d_to_e_r2)
W tos IF(TIME<2007) THEN (windbreak*w_to_s_r1)
m’ /year
(Z 2 ATty |ELSE(windbreak*w_to_s_r2)
w to d IK(TIME<2007) THEN (windbreak*w to_d_r1) ‘
m’/year

ELSE(windbreak*w _to_d r2)
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wto e IF(TIME<2007) THEN (windbreak*w to e rl) _
HelEWT | myear
(W-E9—-7)E}h ELSE(windbreak*w_to e r2)
e to s
IF(TIME<2007) THEN (etc*e_to s rl) ELSE(etc*e to_s r2) WSS | mfyear
(TEF>ARH
e to d
IF(TIME<2007) THEN (etc*e_to_d rl) ELSE(etc*e to d r2) | WSF&ERG | m'jyear
(ZTEF=>711
e to w
B IF(TIME<2007) THEN (etc*e_to_w _rl) ELSE(etc*e to w r2) | W& SG | m'fyear
e 1)
stodrl 2007'd o] A L] AT WA F718(0.003890425) HEWs &
stod r2 2007'd 0] 5] AU WA F7FE(0.042699178) HEWS S
s tow rl 2007 o)A A E WA F7FE(0.000589618) | HEZHF I
st w2 20071 o] 5] AFF—HEEY WA F718(0.108633344) | HEWSG I
s toe rl 2007 o] A AV FE—7IEF WA Z=71HE(0) Bz F
s to e r2 2007 o] 5] A—7]EF WA F7FE(0.000084053) REHS &
dtosrl 2007 o] ] MDA WA F7HE(0.012654818) R S
dtos 2 2007'd 0] 59| AL WA F7FE(0.063671824) HEHSE o
dtowrl 2007 o] [ o] MA—->FY WA F7H8(0.002859266) | HEWS s
dtowr2 2007 o] 59| MU—->FY WA FIHE0.061234415) | HEWHS s
dtoerl 20071 o]d 9] JN—7]El M F7FE(0.000468202) REHS A
dtoer 2007 ©] %59 ME—7]el WA ZF7F80.002525156) REHS I
wtos rl 2007 o] ] WFHA WA F7FE0.001848161) | HEWHF &
wtos 12 20071 o] 59 WFHA WA F7HE0.039139159) | HEWSG S
wto d rl 2007'd o)A WHFH-/E WA F7FE(0.002305982) | HEWHF o
w to d r2 2007'd ©]F9] WFH-IT WA F7FE0.02225) EES R o
wto e rl 2007'd o)A WEE—Y|E WA F7HE0) BHEHS s
W toe 2 2007 o] 59| WFH—7E} WA F7H80.000217169) | HEWS A
etos rl 20071 o] [ 9] ZTEF=ALT WA F7FE0.014677451) BEHSE O
etos 2 2007 )59 7|Ef=AM WA F7HE(0.068063517) HEHE I
etodrl 2007'd o)A L] 7El=N WA F71E(0.186829727) BZHE S
etodr2 2007 ©] 59 71El=sld WA F7HE0.005461973) BEHE S
e to wrl 2007'd o)A 9] 7|E-uEE WA F7FE0.001401537) | HEWHSP o
eto w2 2007 o] F2] 7El->EE WA F7HE0) B4 s




