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Abstract

An impervious cover is one of most important factors which effect on a water body
environment in a watershed. There are many researches on the impact of an impervious cover
on water quality, quantity and ecosystem and most of these researches have been focused on an
impervious rate or area in a watershed without considering structure features as like shape,
edge, connection of impervious cover. In this study, we focused on a landscape structure which
includes shape, density, contiguity, distance, aggregation of land cover type as well as area and
rate. The calculation of a landscape indices made to analyse a landscape structure is conducted
by applying Fragastats 3.3 program.

Osan-cheon watershed where has rapidly urbanized is selected as a study field. Land
information for 2002 and 2007 is from land classification maps provided by Ministry of
Environment. The result shows that the increasing rate of an impervious cover is more
conspicious in Kiheung dam watershed but the fragment of impervious cover areas is shown
remarkably in the Osan sub-watershed. The trend of aggregation and connection of impervious
covers is increasing. But it was very difficult to say that which type of landscape structure is
more beneficial for a watershed management.

The implication of this study is to find the need to come over the conventional ways to
evaluate landscape structure of a watershed such as rates and areas of impervious cover, and
define the importance of landscape feature as like connection, distance, edge density, fragment
of impervious covers.

Keywords : Impervious cover, land use, land cover, Landscape Structure, Landscape Index,
watershed
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2. FRAGSTATS =213 HEZIA
McGarigal® Barbara(1994)+ TFragstats 2+

© Azt HE 4% 3 A AE AL

ot ZRIHS RSkt o] ZRIHA £
= HEHY =2 3 A9 AHHY E4S Y

WA RS =Ech=t =gl o ot
BAFE2 37 Area/density/edge metrics,
Shape metrics, Core area metrics, Isolation/
proximity metrics, Contrast metrics, Contagion/
interspersion metrics, Connectivity metrics,
Diversity metrics @2 753 4= loH Z+ 7k
= B4 AW 29 F30l Wt patch,
class, landscape =20l A AH&8 4= Qltt. patch
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landscape T2 2& 532 patchs of X233t
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A7EEHA FAAY AR o z A s A 4 A
2007~ 2007~ 2007~ 2007- 2007- 2007-
2002 | 2007 |‘g0 | 2002 | 2007 g ( 2002 | 2007 o | 2002 | 2007 ‘o | 2002 | 2007 | g | 2002 | 2007 |
CA  |10186|1510.3| 4917 | 867.2 | 470.1 |-397.2|2581.7|2353,1(~228.6| 214.5 | 407.8 | 1933 | 57.4 | 29.1 | -28.4| 315.2 | 29.1 |-286.1
PLAND | 202|301 | 99 | 172 | 94 | -78 | 511 | 468 | 43| 42 | 81 | 39 | 11 | 06 [-06| 62 | 06 | -57
NP | 102 | 127 | 25 | 660|960 | 300|860 |850 | -10| 420 | 880 | 460 | 30 | 150 | 120 |100.0{ 150 | -850
PD | 20|25 | 05|13 |19 | 06|17 | 1700|0818 |09 | 01| 03]02]20]03)|-L7
TE | 227730 | 262660 | 3130 | 184110 | 133950 | -50160 | 362430 | 314460 | -47970 | 93660 | 116760 | 23100 | 4380 | 10800 | 6420 | 102570 | 10800 | 91770
ED  |40542(52.3089| 7.3 | 36.4 | 267 | 98 | 7L7 | 626 | 91 | 185 | 232 | 47 | 09 | 21 | 13 | 203 | 21 | -181
SHAPE MN*| 18 | 15 | -03| 20 | 16 [-03| 19 | 19 | 00 | 21 | 17 |-05| 14 | 18 | 04 | 16 | 18 | 02
SHAPE RA**| 76 | 111 | 85 | 46 | 46 | 0.0 | 89 | 93 | 03 | 57 | 83 | 26 | 06 | 47 | 41 | 32 | 47 | 15
FRACMN* | 11 | 11 | 00 | 11 | 11 |00 | 11 | 11 | 00 | L1 | L1 |00 | 11 [ 11 | 00 | 11 | 11 | 00
FRAC RA** | 028 | 030 | 0.02 | 0.2 | 02 | 0.0 | 03 | 03 | 00|03 | 03] 00|01 03]02]02]03]01
CONTIG_MN* | 05093 | 03922 | 0.1 | 0.6 | 0.6 | 0.1 05 | 06 | 01 [ 04 | 05 | 00 | 06 | 02 |04 05| 02 | -03
CONTIGRA**| 0.9 | 09 | 00 | 0.9 [ 09 | 0.0 | 09 | 09 | 00| 09 | 09| 01| 0807|0009 07|02
ENN_MN* | 1104 | 1009 | -95 | 1604 | 191.3 | 30.9 | 912 | 949 | 36 | 2364|1937 |-42.7| 2263 | 136 | -90.3| 1657 | 136 | -29.7
ENN_RA** | 602.7 | 300 |-3027| 756.1 | 7885 | 324 | 241.5 | 3910 | 1495 | 1040,6 882.0 | ~158.6 | 424.3 | 832.0 | 407.7 | 8405 | 832,0 | -85
CON |31 (3201|383 |16 |-17[50 |40 |-10| 44|23 |-21|383 |14 |-29] 22 | 14| 92
PCI | 971|989 | 18 |92 | 930 | -32 | 983 | 980 | -0.3 | 929 | 926 | -0.3| %.2 | 838 | -64 | 878 | 838 | 11
1. CA(H3), PLAND(H®), NP(5-U+8 £7k9] ), PDEERE 229 W), TECPgAe] $40)), EDCFAE
%), SHAPE(F 1A A|4), FRAC(FEHERIAI4), CONTIG(ZHAIAIS), ENNFH&THA4), CONAZAA),
PCOIEZY AghA4) MN* 312 3tk RAV G2 H9lE Lehy
2. 7F D= 3 19 7 S Ee
H 3. U ARAQ| ZEX|» =52
2AH 45
A1 FAAY AR o z A s A 4 A
2007~ 2007~ 2007~ 2007- 2007- 2007-
2002 | 2007 |‘g0 | 2002 | 2007 g ( 2002 | 2007 oo | 2002 | 2007 ‘oo | 2002 | 2007 | g | 2002 | 2007 |
CA  |1732,8(2354.4| 621.6 |3618.0|3221,3|-396.7|3648.6|3163.0 -485.6| 346,1 | 549.2 | 2031 | 295 | 164.4 | 1349 | 167.2 | 234.4 | 671
PLAND | 182 | 244 | 62 | 37.9 | 334 | -45|382 | 328 | 55| 86 | 57 | 21 | 03 | 17 | 14 | 18 | 24 | 07
NP | 144 | 205 | 61 | 7501330 580 |137.0139.0| 20 | 560 | 70.0 | 140 | 12.0 | 76.0 | 640 | 49.0 | 810 | 320
PD | 15|21 | 06|08 | 14|06 |14 | 14|00 ] 06|07 | 01|01 |08]07|05]|08]03
TE | 285060 390630 | 104670 | 504900 | 529860 | 24960 | 517200 | 441630 | ~T5570 | 104430 | 98400 | -6030 | 7020 | 72600 | 63580 | 49050 | 65640 | 16590
ED | 299|404 | 105|529 | 59| 20 | 542 | 458 | -84 109|102 | 07| 07 | 75 | 68 | 51 | 68 | 17
SHAPE MN |1.5853| 15113 |-0.074| 25 | 20 | -05 | 18 | 17 | -04| 19 | 16 [-03| 18 | 18 | 0.0 | 15 | 14 | 00
SHAPE RA | 101 | 120 [1.9581) 70 | 75 | 05 [ 123 | 97 | 26| 65 | 35 | 30| 34 | 58 | 24 | 38 | 33 | 05
FRAC_MN |1,080310756:0.0047 11 | 11 | 00 | 11 [ 11 | 00 | 11 | 11 | 00 | 11 [ 11 | 00 | 11 | 11 | 00
FRAC_RA |0.3018/0.3152|0.0134| 0.3 | 0.3 | 00 | 03 [ 03 | 0.0 | 03 | 02 | -01] 03 | 03 | 0.1 | 03] 02 | 00
CONTIG MN |0.5269| 0.496 10.0309 0.6 | 0.6 | 0.0 | 06 | 0.6 | 0.0 | 05 | 05 | 0.0 | 03 | 03 |01 05| 05 | 0.0
CONTIG RA |0.9274/0.98850.0111| 0.9 | 0.9 | 0.0 | 0.9 | 09 | 00 | 09 | 10 | 0.0 | 07 [ 07 | 01 | 08 | 09 | 01
ENN_MN | 1452 | 115,0 | -30.2| 1018 | 1023 | 05 |107.3|109.7 | 24 | 3442|3664 | 222 | 230.3 | 735 |-156.8] 427.3 | 2953 |-132.0
ENN_RA | 8524|9004 | 480 | 7848 | 386.0 |-398.8| 480.8 | 576.4 | 95.6 |2218.6|1280,6-938.0] 1810.9 | 122.5 16834 16211 |1322.9|~298.1
CON | 19 | 18 | -01] 44 | 23 [-21| 24 | 20 | 03|40 | 15 | -25| 136 | 45 | -91| 20 | 15 | -06
PCI | 982|986 | 04 | 981|979 | -02|990 | 986 | -0.3 | 932 | 945 | 13 | 891|893 | 0.2 | 906 | 881 | -26
1 CA(H%), PLAND(H|®), NPCE U3 £29] ), PDsARE 2249 Ur), TECPIAE] $4o)), EDCgAe]d

%), SHAPEEEIXA|$), FRACEEEAA4), CONTIGEAAAS), ENNEATHAS), CONAAAAAS),
PCI(ZZF AZA4) MN* 352 Batgh, RAM 3 W9l veRy
2. 2 9l E 19] 7 g Eel 7S
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52lha &o]& ¥Hd —‘%4‘30 ZZ}2)4=(NP)= 18914
612 =715 AthE 4 #Ax). L 7|7 EE4HSe
1018ha°llAl 1510ha=® °‘=492ha 2715k 27ZH
25 102014 1272 Z7Vel9thE 2 A7k e
%), T 798} o] HAo] ZolEHA 2719
$7F AA3] soldt AL F4Hol uhHa}E o] Zith
= A& 9ujgit}, A2 AFES UeERl= A4
e B4l A9 ol HhH BEEamo] Ao =

F7sldet. ol R4l B dAde] EolX

B4, 2 ™ ZEK|e =&t
7159 25 A 26
2002 2007 2007-2002 2002 2007 2007-2002
= =0 Aol 5 = Hol
CA 4035.96 3514.86 5211 7809.39 7294.41 ~514.98
PLAND 79.8476 69.9454 ~9,9022 81.8401 75.5084 ~6.2417
NP 18 61 43 32 58 26

PD 0.3561 1.2139 0.8578 0.3354 0.6011 0.2657
TR 227730 262860 35130 75.0229 66.2681 ~8.7548

ED 45.0542 52.3089 7.9547 285960 390630 104670
SHAPE MN 2.1777 1637 ~0,5407 29.9678 40,4844 10,5166
SHAPE RA 8.1925 8.1873 —0,0052 1.7849 L7972 0.0123
FRAC MN 1,089 1.0749 —0.0141 9.6159 10,6442 1.0283
FRAC RA 0.257 0.2609 0.0039 10774 1,0892 0.0118
CONTIG MN 0.587 0.5312 ~0,0558 0.2614 0.2733 0.0119
CONTIG RA 0.9447 0.9469 0.0022 0.5984 0.5401 —0.0583
ENN_MN 73.1476 90.9313 17,7837 0.9574 0.9504 0,007
ENN RA 74,1641 424.6648 | 350.5007 78.7627 78.3045 —0.4582
CONNECT 20,915 7.2131 ~13.7019 168.4732 181.8677 13.3045
COHESION 99.7473 99.4956 —~0.2517 10,8871 6.8361 4,051

PCI(&Z}F AdA|4) MN*
2. Zr A i 19 7 9 Hel e

11, CA(¥Z), PLAND(H|®), NPEYFE 22+ )
%), SHAPE(FHAA4), FRAC(HEIERA]4), CONTIG(THGAS), ENNEF 4
2 HAtgh, RAT RS MHE YERd

, PD(EY+3

x7t] 9t), TECPgALe] $40)), EDCFEAREY
71%), CON(AAAAS),
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W 7809hacllA 20079 7294ha® 514ha Eol& 3. EEH|IE0l| ME ZaX|SH|n
HhH B o] 27| (NP)= 32014 582 37} BHEZo 000 AXAL 7}sd) 42 9l 2@
shairt. el Aot o] WAl EOISWA g elzjolnt, Schueler(1994) fj9) BESH
22 A7k dAB] Fold A2 Atdol HHste  mewgo] 105071 B Goo] zpARel &
of k= AL Auidty. AT A& B me exsp) sEga Boken 9597 Yolhy
= Aapgh Ferie) 739 Zobl K, ofefjof A2 shd Ao WEE 2este] 95 44, 4
A g BREHY A9 7I5A QA8 ROl o ggiAe) wiste MLt skl B dATlo|A
i1 AdgAee ST, gAY S 2 © gojoale] BEAW ujgmnt ojg} BES
< 739 274 FARES bl Aol o) 27t Fe, A5, W, 7R 2o, 5 93
H5 QU RAY /284 HE HIZ HE
7139 &9 LA 2Ry
20024 <1 W2 20079 <1 WA 20024 £ W4 20074 £ 94
5054.58 ha 5025.15 ha 9542.25 ha 9648.9 ha
20029 B4 Bl 2007 B vlE 20024 T HlE 20079 T HlE
80% 0% 82% 76%
20024 &7 W1 20079 =71 20029 =7 vl 20074 &5 vlE
20% 30% 18% 24%
* femHe] WS BRoIA A9E ool WA wake A7 Ao By
6. MY RH9 2R+ e =5 2t
7159 249 2AF 57
2002 2007 2007-2002 2002 2007 2007-2002
=5 = o] =ral =rh o]
CA 1018.62 1510.29 491.67 1732.86 2354.49 621,63
PLAND 20,1524 30,0546 9.9022 18.1599 24,4016 6.2417
NP 102 127 25 144 205 61
PD 2.018 2.5273 0.5093 1.5091 2.1246 0.6155
LPI 8.4523 20,8024 12,3501 9.0894 12,538 3.4486
TE 227730 262860 35130 285960 390630 104670
ED 45,0542 52.3089 7.2547 29,9678 40,4844 10,5166
SHAPE MN 1.7699 1.5026 -0.2673 1.5853 15113 0,074
SHAPE RA 7.5725 11.1204 3.5479 10,1066 12,0647 19581
FRAC MN 1.0931 1.0664 —0.0267 1.0803 10756 —0.0047
FRAC RA 0.2816 0.309 0.0274 0.3018 0.3152 0.0134
CONTIG_MN 0.5093 0.3922 —0.1171 0.5269 0.496 -0.0309
CONTIG RA 0.8622 0.881 0.0188 0.9274 0.9385 0.0111
ENN_MN 1104423 100.9363 9,506 145.2573 115.0152 —-30.2421
ENN_RA 602.7217 300 -302.722 | 852.4144 | 900.4686 48,0542
CONNECT 3.0674 31871 0.1197 1.9134 1.7838 -0.1296
COHESION 97.0768 98.8622 1.7854 98,181 98,6154 0.4344
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