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Evaluation of regional ecosystem by landscape ecological measure*
- Case study in Yongin City -

Cho, Yong-Hyeon

Seoul Development Institute

Abstract

In the study, the feasibility of landscape ecological measures as indices system for
interpretation and evaluation of regional ecosystem was investigated through the application to
Yongin City.

Each patch metrics well showed the class structure and supplemented the class metrics, and
class metrics also showed well the landscape structure and supplemented the landscape
metrics. And the change analysis through subtraction of two set of landscape ecological
measurement in two point of time showed the dynamic trends very well. One of the dynamic
trends in Yongin City was the rapid fragmentation.

While there was no landcover data on Yongin City, using Landsat data and remote sensing

techniques were proved to be efficient and effective to produce the digital landcover data.

Key words : landscape indices, landscape ecology, change, evaluation, remote sensing
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Table 1. Landcover classification
1991 1996 Change(1991 ~1996)
Landcover Source data After majority Source data After majority After majority
(mz) ﬁltering(mz) (mz) ﬁltering(mz) Source data filtering
Urban area 20,215,800 11,700,000 47,460,600 45,280,000 +135% +287%
Denuded area 6,610,500 4460000 19,548,900 13,410,000 +196% +201%
Crop field 114,208,200 95,740,000 154,929,600 134,070,000 +36% +40%
Grassland 386,100 250,000 18,464,400 13.230,000 +4,682% +5,192%
Forest 444,508,200 472,900,000 342,962,100 376,510,000 -23% -20%
Water 6,362,100 5,990,000 8,925,300 8,260,000 +40% +38%
Sum 592,290,900 591,040,000 592,290,900 590,760,000 - -
Table 2. Error matrix of landcover classification (Sep. 1, 1996)
Groud Truth
Urban area | Denuded area| Crop field | Grassland Forest Water Sum Pr
Urban area 17 2 2 0 5 0 26 0.16560
P | Denuded area 4 15 0 1 1 1 22 0.14012
Z Crop field 0 0 16 1 1 0 18 0.11465
f_l Grassland 1 2 0 17 2 0 22 0.14012
é Forest 6 0 5 2 39 0 52 0.33121
t Water 1 1 2 0 3 10 17 0.10828
Z Sum 29 20 25 21 51 11 157
Pr 0.184713 | 0.127389 | 0.159236 | 0.133758 | 0.324841 | 0.070064
overall 0.726115
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Figure 3. Landcover classification with Landsat TM, with 30m resolution
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Figure 4. Landcover classification with Landsat TM, with 100m resolution
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Figure 5. Landcover classification after majority filtering
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(@) Oct. 6, 1991

(b) Sep. 1,1996

Figure 6. Generated boundary polygons of patchs
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Table 3. Class metrics of Yongin City (Oct. 6, 1991, Sep. 1, 1996)
Urban area Denuded area Crop field Grassland Forest Water
1991 | 1996 | B-A | 1991 | 1996 | B-A | 1991 | 1996 | B-A | 1991 | 1996 | B-A | 1991 | 1996 | B-A | 1991 | 1996 | B-A
» | ® A A | ® A | ® (A | ® “ | ®

CA | 1,70 4528] 3358 446] 1341] 895 9,574 13407 3833 25| 1323] 1298 47290 37.651] 9639 599 826 227
class area(ha) 0<=CA

TA [59,104] 59076] -28[ 59,104 59.076] 28] 59,104 59.076]  -28] 59,104] 59,076]  -28] 59,104] 59.076]  -28] 59,104] 59076  -28
total landscape area(ha) 0<TA

NP | 662] 1,177] 515] 253 1037] 784] 1048] 2021] 973 22] 845] 823] 268] 943] 675] 38] 154] 116
number of patchs 0<=NP

PLAND[ 20 77 53] o8] 23] 15 162 227 63 00[ 22 22] 800 637] -163] 10 14 04
percent of landscape(%)

LPL [ 01 05 035 o1 00 -00[ 19 28 09 00 04 01 725 380] -345] 05 05 00
largest patch index(%)

PD [ LI 20[ 09 04 18 13 1§ 34 16 00 14 14 05 16 LI 01 03 02
patch density(number per 100 ha)

MPS | 18] 38 2] 18] 13[ 05 9.1] 66] 25 LI 16] 04] 1765] 399 -1365] 158] 54 -104
mean patch size(ha)

MSI | 12 12 oo 12 12f 00 13[ 13[ -00[ LI 12[ 00 13 13 00 13 12 0l
mean shape index 1<=MSI

AWMSI]  13[  17] o4 14] 3] 04[] 31 29 02 LI 14 02 142 129 -13[ 19 1§ -0l
area-weighted mean shape index 1<=AWMSI

DLFD | -2385] -109.7] 128.8] -2510[ -599.7] -348.7] 674 -80.7] -132] 00 -309.3] -309.3] -522] -399] -7.7] -504] -1004] -50.1
double log fractal dimension 1<=DLFD<=2

MPFD[ 13[ 13 00 13 13 oo 13 13 oo 13 13 oo 13 13 oo 13 13 00
mean patch fractal dimension 1<=MPFD<=2
AWMPRD]  12[ 12[ 04 3] 13] oo 12 LI 04 13 13[ 00 14 13 00 13 13 ol
area-weighted mean patch fractal dimension ~ 1<=AWMPFD<=2

TCA | 860 3.739] 2879] 326] 18] 592 8355[11545] 3,190] 17] 951 935]45874]35457-10417] 552] 725 172
total core area(ha) 0<=TCA

NCA | 662] 1176] 514] 253] 1037] 784] 1047] 2021] 974 22] 845] 823 268] 943 675] 38 154] 116
number of core area 0<=NCA

CAD [ 112] 199 087 043 176] 133 177] 342] 165 004] 143 139] 045 160] 1.14] 006] 026 020
core area density(number per 100 ha) 0<=CAD

CPLAND]  13] 63] 49 06] 16 10 141] 193] 54 00 16 16 776 600 -176] 09 12] 03
core area percent of landscape(%)

MCAI] 13[ 32 19 13[ 09 04 80] 57 23] 08 L[ 04 1712] 376[-1336] 145] 47 98
mean core area per patch(ha)

MCA2[ 13 32[ 19 13 09] 04 80 57 23] 08 LI o4 1712 376[-1336] 145] 47 98
mean area per disjunct core(ha)

TCAI| 735] 826] 91 732[ 685] -47] 873 86.] -12] 670] 719 50] 970 942] 28] 92 877 45
total core area index(%)

MCAI| 672] 69.0] 19 674] 663] -10] 722 707] -15] 663] 666] 03] 696] 701] 06] 722] 679 43
mean core area index(%)

CASDI[ 23] 147 123 26] 03] -18 519 481 -38] 03[ 22[ 1925516 7108[1840.7] 508] 263] -246
patch core area standard deviation(ha)

CACVI[ 1799] 4613 2814] 1979] 80.7] -117.2] 6509] 842.3] 1913[ 364] 1938 1574[1490.7]1,8905] 399.9] 349.7] 5582[ 2085
patch core area coefficient of variation(%)

PSSD | 27] 157] 130] 29] 08 2] 557 513 44 04[] 23] 2.1]2620.1] 743911 8762] 532 276 -256
patch size standard deviation(ha)

PSCV [ 150.0] 408.6] 258.7] 166.1] 656] -100.5] 6094 773.5] 164.1] 309] 158.7] 127.9[14848]1863.1 3783 337.7] 5143 1768
patch size coefficient of variation(%)

SCA | 860[ 3,739] 2879] 326] 918] 592] 8354[11545] 3,091] 17 952] 935[45874]35457[-10416] 5%2[ 725 172
Sum of core area in ha

CASD2] 234] 1466] 1232 255 072] -184] 5192] 48.12[ -380] 028] 2.8] 191p.551.5§ 710.84]1840.75 50.82] 26.26] -24.56

disjunct core area standard deviation(ha)

0<=CASD2

CACV2[ 179.83] 460.99] 281.16] 197.91] 80.70]-117.21] 650.67] 842.40] 191.73] 3640] 193.78[ 157.38]1 490.671.890.53 399.85] 349.71] 558.22] 208.50

disjunct core area coefficient of variation(%)

0<=CACV2
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Table 4. Landscape metrics of Yongin City (Oct. 6, 1991, Sep. 1, 1996)

1991 (A) 1996 (B) A-B Remarks
TA 59,104 59076 28 total area(ha)
NP 2291 6,177 -3.886 number of patchs
LPI 72.52 38.00 3452 largest patch index(%) 0<LPI<=100
PD 3.88 1046 -6.58 patch density(no. per 100ha)
MPS 25.80 9.56 16.23 mean patch size(ha)
CPLAND 94.72 90.28 444 core area percent of landscape(%)
MSI 124 122 003 mean shape index (1<=MSI)
AWMSI 11.82 8.94 2.88 area-weighted mean shape index (1<=AWMSI)
LCAS 94.72 90.28 444 core area percent of entire landscape (%)
TCA 55,983.70 53335.18 2,648.52 total core area(ha) (0<=TCA)
NCA 2.,290.00 6,176.00 -3,886.00 number of core area (0<=NCA)
CAD 3.88 1045 -6.58 core area density(number per 100 ha) (0<=CAD)
MCA1 2444 8.63 15.80 mean core area per patch(ha)
MCA2 2445 8.64 15.81 mean area per disjunct core(ha)
TCAI 94.72 90.28 444 total core area index(%)
MCAI 69.85 68.94 091 mean core area index(%)
CASDI1 873.63 279.36 59428 patch core area standard deviation(ha)
CACVI 357518 323553 339.65 patch core area coefficient of variation(%)
PSSD 897.15 29240 604.75 patch size standard deviation(ha)
PSCV 347761 3,057.34 420.27 patch size coefficient of variation(%)
PR 6.00 6.00 0.00 patch richness (0<PR)
PRD 0.01 0.01 0.00 patch richness density(no. per 100 ha)
RPR 100.00 100.00 0.00 relative patch richness(%)
SHDI 0.64 1.05 -041 shannon’s diversity index (0<=SHDI)
SIDI 033 0.54 -0.20 simpson’s diversity index (0<=SIDI<1)
MSIDI 041 0.77 -0.36 modified simpson’s diversity index (0<=MSIDI)
SHEI 036 0.59 -023 shannon’s evenness index (0<=SHEI<=1)
SIEL 040 0.64 -024 simpson’s evenness index (0<=SIEl<=1)
MSIEIL 023 043 -0.20 modified simpson’s evenness index (0<=MSIEI<1)
CASD2 873.82 279.38 594.44 disjunct core area standard deviation(ha)
CACV2 3,574.38 3235.10 339.28 disjunct core area coefficient of variation(%)
B HAD7], AA AR WA, A B FHA 18%AA 3700%74A] S ket wE
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