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at Doam—Dam Watershed using the FRAGSTATS Model

Sung—Gu HEO™ - Ki—Sung KIM' + Jae—Hun AHN” - Jong—Suk YOON®
Kyoung—Jae LIM' - Joong—Dae Choi' - Yong—Chul Shin' - Chang—Won Lyou1

& 9

LY

2
D
&z
=
wn
[
i
d
)
flo

FRAGSTATSE A& AH&3h= =

gEol glof skt webA E ArelA= Ad shEsit =

H AuE st deAeE AWt & ATelA Vel AEAFE ol 8st
Sl A Abe st Al vAE dFS A 1
o] 1985\ F-E 20007k 7Hd B2 Atd sHsrh e Ao
A o] shigl ofo] wE EX|o]
&5l AHEE & gleee dd 2 S
o7 g f43sA BEAol&AE & skt e f&5teet ddE.

e

il
2 o
2
Q
%
=
wn
K)
i
lo
oM,
o, (R
Me
X

F0o0] : Exo]8®¥E}l M3}, FRAGSTATS, A#A 4, GIS, SWAT

ABSTRACT

The Doam-dam watershed, located at Kangwon Province, Korea, has been experiencing
significant changes in land uses, conversion from forest to agricultural/urban areas, with human
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involvements. However, no thorough investigation of the landscape impacts of land use
changes was performed at this watershed using the scientific analytical tool. Thus, the
FRAGSTATS model was utilized to quantitatively analyze the landscape impacts of forest
fragmentation in this study. To provide the detailed explanations for 11 landscape indices
considered in this study, two artificial and simplified landscapes, before and after
fragmentations, were constructed. Using these 11 indices, the landscape impacts of forest
fragmentation in 19 subwatersheds of the Doam-dam watershed were analyzed. The S1
subwatershed, one of 19 subwatersheds of the Doam-dam watershed, was found to have
experienced the significant forest fragmentation from 1985 to 2000 based on landscape analysis
using the FRAGSTATS model. The results obtained in this study can be used to evaluate the
water quality impacts of forest fragmentations/land use changes at watershed scale level, and
establish environment-friendly land use planning based on the results obtained using landscape
analytical tool, FRAGSTATS.

KEYWORDS : Land Use Change, FRAGSTATS, Fragmentation, Landscape Index, GIS, SWAT
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2. FRAGSTATS =g o]&3 Af9d
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2.1 Seqke 9] Akgle] Avbd# wE(PLAND)

PLAND(Percentage of Landscape)+ 74 ¥
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Aatglon, S5 fFodAE 288 AP Ao
15%=2 F7FE Ak 1985 =9k 20009 %= EX]
o] &9 AIEA Ay F 197 &2F95 Sl
9] 4 PLAND gto]l 7P wol] wis}sto
S1 #90o] 3H 3 (Fragmentation)7} 7Fd A%
Aoz BAHALE 19 102 =99 1970 &
e s 198 20009 = AFEX S o] )
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FIGURE 10. &&X[S2] PLAND H3}
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Forest-NUMP Forest-LPI
NUMP LPI(%)
[ 140 [ ]478
[ |40--23 [ |176--58
o -23 - -14 Bl s8--2
[ 14 - -1 B 2--09
-1 -8- B 09-0
I 8- 40 B o-11
A A
] = 3 Kilomatecs o 5 10 Kilometers
FIGURE 11. AHEIX|Z o] NUMP &} FIGURE 12. AHIX|EO| LP| #H35t
S2 EhE A5, B4 Wi AR AV Q09 BAS o] we Yust k)
% Qe gL WA @ AN BE £ AL Anath AR AuAs 24 29
5% Sms 4usk Brhs A dehie, 8 3 197 259F S1 el 185dE 4
TABLE 2. = AFAH(PLAND, NUMP, LPI) =4
D PLAND(%) NUMP LPI(%)
1985(A)  2000(B) H3HB-A) 1985(A) 2000(B) H3HB-A) 1985(A) 2000(B) H3HB-A)
S1 89.8 735 -16.3 10 50 40 89.7 72.2 -17.5
S2 84.4 78.0 -6.4 10 16 6 83.7 774 -6.3
S3 92.6 92.2 -0.4 8 6 -2 925 92.1 -0.4
S4 95.6 93.6 -2.0 2 5 3 95.6 93.6 -2.0
S5 72.7 74.2 15 29 31 2 61.0 72.0 11.0
S6 81.1 80.5 -0.6 30 16 -14 76.7 76.4 -0.3
S7 40.5 28.2 -12.3 71 45 -26 276 18.1 -95
S8 73.2 70.5 -2.7 92 52 -40 395 36.8 -2.7
S9 52.3 45.5 -6.8 157 128 -29 29.2 22.3 -6.9
S10 8.1 5.7 -24 22 15 -7 2.0 1.1 -0.9
S11 13.7 10.7 -3.0 39 21 -18 4.1 4.1 0.0
S12 53.7 54.5 0.8 87 56 -31 26.2 31.2 5.0
S13 50.7 48.7 -2.0 85 60 =25 38.2 36.1 -2.1
S14 88.2 875 -0.7 29 23 -6 87.8 86.5 -1.3
S15 784 76.2 -2.2 40 17 -23 76.6 75.8 -0.8
S16 86.9 88.3 14 28 14 -14 84.6 74.0 -10.6
S17 88.7 87.3 -14 9 2 -7 885 87.3 -1.2
S18 96.8 89.2 -7.6 2 10 8 96.8 879 -89
S19 69.7 63.0 -6.7 3 2 -1 56.0 50.1 -5.8
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NUMP= 1070 o]lem, 2000 %= 4H NUMP
=507 2 FdE 40719 2718 B 197 A&
s S1 9ol 7 e shastrh 19
& & 9ty 29 118 =9+ 1970
&l 19853 2000 = A A
NUMP)®| 5H< 671 GAZ &

[e)

Jo 3@ 4
12 do of

(

)

LU e

)

el

AN

4

LPI(Largest Patch Index):= 7}& 2
A 7F el AAEE HlES F
AR A1z =5 vt Abd e
A B A3 S1 FYolA=19854

LPI A5 87.7%°A4] 20006 % LPL A+ 72.2%

M oon ox X
o i o o

& 176% #asiivk ks S1 FoelA <
AA At % 7IEe] Abgel A7bEL A,
2 BA ot 19 128 299 1970
Akl Ao ]
5] WA w&(LPDe SHS 671

19853 20008 EA ol EARE
FRAGSTATS =3e] 18 A5 sto] 197
ofrgEE Abge AR IASLSL TCA
CPLAND) %]t}

3

2.4 =okdd akele] AaEE] =]4=(LSI)

LSI(Landscape Shape Index)©= 4% e
%,

Ase Ao mope] Baye NEoR

[e)
79

TABLE 3. =2tH ~7FHE H2X+(LSI, TCA, CPLAND) &4

b LSl TCA(ha) CPLAND(%)
1985(A) 2000(B) #15}(B—A)  1985(A) 2000(B) HisHB—-A) 1985(A) 2000(B) #sHB—A)
SI 7239 11.102  3.864 1,512,630 1,238.670 -273.960 89.805 73540  -16.265
S2 6730 6937 0.207 487620  450.720  -36.900 84432 78043  -6.389
S3 3166 2769 -0.397 641.070 638460  -2.610 92579 92202  -0.377
S4 2865 2803 -0.063 595980 583.740  -12.240 95597 93634  -1.963
S5 9107 7662 -1.445 440910  450.090 9.180 72.686  74.199 1513
S6 5170 3941 -1.230 407520 404.100  -3.420 81.147 80.466  -0.681
S7 11659 9549 -2.110 160.650 111.870  -48.780 40513 28212  -12.301
S8 8139 7.046 -1.094 900270  867.150  —33.120 73196 70503  -2.693
S9 19454 15228 -4.226 749970 653310 -96.660 52264 45528  -6.736
S1I0 5474 4813 -0.661 7.650 5400  -2.250 8095 5714  -2.381
SI11 7407 6292 -1.116 16380 12870  -3.510 13674 10744  -2.930
S12 12986 11271 -1.714 432.270  438.660 6.390 53725 54.519 0.794
S13 12674 9941 -2733 425520 408510  -17.010 50.681 48655  -2.026
S14 6000 5274 -0.726 1,593.000 1,580.400 -12.600 88.169 87472  -0.697
S15 4241 3134 -1.108 681.030 661500 -19.530 78447 76197 2250
S16 4645 3866 —0.779 772740 784.800  12.060 86.929 88.286 1.357
S17 4113 3664 -0.448 447390 440550  -6.840 88705 87.348  -1.3%6
S18 2022 2081  0.059 716580  660.240  -56.340 96.826 89.213  -7.613
S19 2297 2429 0.3l 30.060 27180  -2.830 69.729 63.048  -6.681
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TCA(Total Core Area): @ G‘Jﬂoﬂ«] ‘gEH
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Deteh Ab e A 24 Ay S149 9
1985 Ak TCA A4=7} 1512.6hac]%loH,
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