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Comparison of urban forest fragmentation between four cities in
Kyungpook, Korea

Jang, Gab Sue - Park, In Hwan*
Dept. of Landscape Architecture, Coll. of Agr., Kyungpook National University

Abstract

This study was carried out to investigate the degree of impact from road construction and
forest fragmentation after urbanization. And this study was also conducted to compare the
urban forest fragmentations of four cities, Taegu, Pohang, Kyungju, and Kumi, in Kyungpook,
Korea, with referring the Landsat TM remotely sensed data.

Taegu metropolitan city has the largest forest volume of our surveying sites, comparing with
three other cities-Kyungju - Pohang - Kumi city in kyungpook, Korea. The forest has been
fragmented during urbanization, the number of forest patch has been increased, therefore, the
patch size has been smaller.

The forest in Pohang and Kyungju city represented the intermediate aspect between Taegu
Metropolitan city and Kumi city, it means forest of the region has been stable condition. Road
construction brings to increasing edge habitat area. However, as the core area was decreased,
the habitats have been unstable. This result can be a basis on the management of the forest
which is the origin of biodiversity. Hereafter, if the research, based on the multi-temporal
remote sensing data, is proceeded continuously, the forest fragmentation will be able to be

reduced. We will be able to settle urban forest management more practically.

Keyword : Urban forest fragmentation, Remote sensing, FRAGSTATS, Landscape indices
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E gdeE Fsd=t, ol 1997d 5¢€ 17¢ Item Land cover type
2} Landsat TM™V(path 114-row 35)3A4Hg 7] Water River, Pond, Lake
o7 3y, B At A AW THAE 1995 Paddy area | Paddy area
Forest Forest, Orchard
@ 54 344} Landsat TM™ (path 115-row 35) % Urban area Urban area, Built-up area, Hard pavement
S ZAZET JAEES 19973 Oﬂﬂ-il] 7 Grass land Grass land, Graveyard
_c[)_’ 1:25.000 7\]%5_% 71z 2 TM J}*Loﬂ Bare soil Bare soil, sand, construction site
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Table 2. Accuracy table of the image classification of Landsat TM in May 17, 1997.

Division Urban area Bare soil Grass land Paddy area Forest Water Commission error
Urban area 198 1 1 0 7 0 9/ 207(0.043)
Bare soil 5 18 1 1 3 0 10/ 28(0.357)
Grass land 2 2 135 11 15 0 30/ 165(0.182)
Paddy area 2 0 7 218 13 0 22/ 240(0.092)
Forest 1 0 4 4 1276 1 10/1286(0.008)
Water 1 0 0 0 1 45 2/ 47(0.043)
Omission error | 11/209(0.052) | 3/21(0.142) | 13/148(0.088) | 16/234(0.068) | 39/1315(0.030) | 1/46(0.022) |  83/1973(0.042)
S5 T IS B AR HAFe RGBH G4 NHA=ATHES AR 1997
Ak & 2% 2ok B39 2 FolAM 54 EAYERFAREE Fxste] YIS AES)
FErhs Hls)] 2o, FAAEAA getE ¢ Ak
ofH A 488728682n1 9} 7R WA 9493459ni &
=AFRORE YT o, SAARAN e L ERAETE
=28 A% 9998 Tatel Y5 AERE %13 & (coarse resolution) 8] G/l A EE
FA 504,745,20%9} Aol Aol AAAY & ghEe] BEHSHAY, ERAYE AP Fu
o WBEF AL P ARFL T 5 AR B4 WAL G w$ A E2E ol
A, A Ugk AR 970%% 4 w9t AR Ak A (patch) & T A2 Ao®
o} g, YAl f& A E=7F SRR ARbE o Ao ssts st HHstd =

2 0%E 33 ﬂi =5 g5alh

oA 19654 < —% RAE $F F FU

FHG e}l 73R4 21X (edge habitat) S &

st ==,

ZAA Ao 2= 52 A (interior

Fig. 1. The forest map of the four cities. The grey colored region is forest.
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Table 3. The present condition of road construction in four cities.

Cities Total(km) pavléfinr%)t:dc()lim) ;evrecgr;t:ag;(%f) Unpaved road(km) | Unopened road(km)
Taegu 19850 19478 98.1 372 -
Kyungju 7520 4640 616 185 1030
Pohang 1730 1440 83.2 202 9.0
Kumi 93.6 74.5 79.6 19.1
Taegu statistical yearbook(1998)
habitat) o B8l & FA APV, A= 529 3 HaA =, cell sizeE 30mX30mE 7]1FC0E 38}
HAs e Zetsd S2A)H0] W¢IA JeTS A3, 7H4AE Az (Edge distance)& 100m,
nA A EE T o] AN Al wAE background= 0 #& FAoH, HF 2709 dlass
AYE E2 FFoA 77 112mekal F733k9 2 kel Atk
th & dAFdMe A4S B8t EA 9 ERARE THIE P, ov FEF 0
THEE #4599 1, Landsat TM 972 3 # T #HeE FEH ARG F/iE B2
AEZ Hol AA LEue] o= o 71A| ARE Arcview GIS9| griddol Al 2HEdits &
Ao 7] Wzl o1& sl dsl] Slste] 7t st e, HA ot B o} 4
EAEE 1:500004 Aol Ve B Z AR 4L 7187 98 Setnull RES Tt &
2oy =zl R () A ¥E s A A &5 HAAGE 55
(Vectorizing 8}°ij e st A5E oA A FRAGSTATS 202 o|n]#] 282 A F(Class)
SE2HEH FEHE ZAXNAI FHAA AATLS of whe} EA5ty, AF7rel Aot WA, 7P
R %ﬂﬂ%ﬁ‘{% LS A= Z R Tl wet FHHES ﬁ%‘—’#‘é‘}l Atk
TP AFE oA AE (Raster data)o]”] o
Ct =X mHsHEAM Bl 712592 30mXx30mW e HES TU3H
1) 24w FHHAY, FAZ8E A3t 7HsE Al7H
ANEE 4] TA9 ABHAE 95t 18 1 O wWstol el dAtto] Brbssitte §HA7E Q)
3ol A ¥ AR AYL ARk F, oy L B ATH Fkel 2ol L BE vl
A ARHgE Bolel FEE HAY spap @ T FHL AR, oS RAL S 5 A5
e BHRT, F28 w0 eFygge 4 AU 2EARS Mo avd,
N T =ASEE BAse] o5 45 v FPRACSTATS 208 alste] 92 Metriese
TGk AU B AUAFRA w1 Ol aread NEE T B) AT Index) S2A,
SAsE e gt AEAY zZzagq A0 A AEsEn,
FRAGSTATS 20& #4319t} 7124852 &4
Y HARES T 9 @ 23 UwAE O
o = ZHE bit mapl 2 Aete] o5 A2F
A software?]l FRAGSTATS 20790l &8
T 905 ERDAS fomat® 2 W&tk W F4) Oregon state university, Forest science departmentel] A
¥ 2FE FRAGSTATSS 7|2 5L we} A ABTZe) AYe B0 T 7ok software,
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from the classification image

‘ Topographical map ‘

‘ Vectorizing of road data ‘
1
Conversion of vector data

to raster data

1
Road

(value: O-other landuse 1-road)

Arithmetic operation
[Road theme]+[Forest theme]

Forest Setnull module
(value: 1-forest, null-other landuse)
I - —
Trmage converson | ([Road theme]=2. Aancf). SetNull([Forest theme] |
to ERDAS f t
& I orma Forest divided by road
Fragmentation analysis |
by Fragstats 2.0 Image converson
to ERDAS format

|

Fragmentation analysis
by Fragstats 2.0

Fig. 2. Flowchart for the evaluation of forest fragmentation in the four cities, Taegu, Kumi, Kyungju, Pohang.

All of the spatial calibrations are due to ArcView 3.1
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Table 4. Metrics computed in FRAGSTATS, grouped by subject area.

Description Metrics Acronym Units
Class Area CA ha
Area metrics Total Area TA ha
Largest Patch Index LPI %
Number of patches NP
. Patch Density PD #/100ha
Patch density, .
. Lo . Mean Patch Size MPS ha
patch size and variability metrics . L
Patch Size Standard Deviation PSSD ha
Patch Size Coefficient of Variation PSCV %
. Total Edge TE m
Edge metrics .
Edge Density ED m/ha
Landscape Shape Index LSI
Mean Shape Index MSI
. Area-Weighted Mean Shape Index AWMSI
Shape metrics . .
Double Log Fractal Dimension DLFD
Mean Patch Fractal Dimension MPFD
Area-Weighted Mean Fractal Dimension AWMPFD
Core area percent of Landscape C%LAND %
Total Core Area TCA ha
Number of Core Areas NCA
Core Area Density CAD #/100ha
Mean Core Area 1 MCAL1 ha
. Core Area Standard Deviation 1 CASD1 ha
Core area metrics . .
Core Area Coefficient of Variation 1 CACV1 %
Mean Core Area 2 MCA2 ha
Core Area Standard Deviation 2 CASD2 ha
Core Area Coefficient of Variation 2 CACV2 %
Total Core Area Index TCAI %
Mean Core Area Index MCAI %
PDZH 438 A velsetl, 549 d1] A Edge metricsE F7H8 08 HaiAE PR v
7b HomN METk B4 UGtk MPSE o] E3 el e AWaT i metricso]

EAA 71 =A UERd o R, 23R A o, Al o 7R AARE B2 AE
WX 7} HFAoE2 A ol Jom Hxe A A @l T8 A&t 58] KT E

i o] FAFHEI THIAE I (Edge effect) o
o] 71 FR2Ao] AAFT Y. Edge metrics

aY!
e
o
i
ox
!
N
Ku}
oy
>
=2
=
_0|L
2
4
N
o>
_0|L

A gae &g AT AFAE HA4 9] dH

Hate] Aol £(NP)7H AR A W Wit
I

EERE R DS,

oAl F8% TE(Total Edge) ¢t ED(Edge Density)
= 7RIS AREela, 7Rk AR ¢
T4 el et A9ty A=, # AT
ANx= FA A 7P E Aedt vpel o)
100m7HA 2 2Hskdeh 7H3Ake el AA a4
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Table 5. The result of forest fragmentation analysis of four cities in Kyungpook, Korea.

Metrics Area metrics Patch density - Patch size - Variability metrics(PPVm)
Landscape ID CA TA LPI NP PD MPS PSSD
Kyungju 8962.11 8962.11 47.68 729 8.13 1229 203.97
Kyungju(r) 8831.16 8831.16 4536 758 8.58 11.65 191.17
Kumi 35325 35325 4994 528 1495 6.69 90.13
Kumi(r) 3480.84 3480.84 4951 530 1523 6.57 87.95
Pohang 7495 47 749547 66.33 547 73 137 23447
Pohang(r) 7396.83 7396.83 66.16 559 7.56 1323 22835
Taegu 46005.75 46005.75 45.05 3772 82 122 398.97
Taegu(r) 45507.87 45507.87 24.17 3988 8.76 1141 22531
Metrics PPVm Edge metrics Shape metrics
Landscape ID PSCV TE ED LSI MSI AWMSI DLFD
Kyungju 1659.12 1151640 128.5 3041 123 15.13 1.53
Kyungju(r) 1640.82 1199520 135.83 3191 124 14.96 1.54
Kumi 1347.17 635160 179.8 26.72 124 1232 151
Kumi(r) 133922 634920 1824 269 124 1225 15
Pohang 1711.13 946320 126.25 2733 1.25 1696 1.53
Pohang(r) 172574 975360 131.86 2835 1.26 1745 1.54
Taegu 3271.11 5187300 112.75 60.46 13 19.04 146
Taegu(r) 1974 47 5237160 115.08 6138 1.32 104 145
Metrics Shape metrics Core area metrics
Landscape ID MPFD AWMPFD C%LAND TCA NCA CAD MCALl
Kyungju 1.03 131 46.13 413397 165 1.84 5.67
Kyungju(r) 1.03 131 4385 387207 216 245 5.11
Kumi 1.03 13 3212 113454 129 3.65 215
Kumi(r) 1.03 13 315 109647 127 3.65 207
Pohang 1.03 1.32 4931 3695.85 117 1.56 6.76
Pohang(r) 1.03 1.32 4744 3509.37 137 1.85 628
Taegu 1.04 131 5234 240777 844 1.83 6.38
Taegu(r) 1.04 1.26 5183 23586.93 847 1.86 591
Metrics Core area metrics
Landscape ID CASD1 CACV1 MCA2 CASD2 CACV2 TCAI MCAI
Kyungju 99.61 175649 2505 208.2 831.01 46.13 0.25
Kyungju(r) 90.39 176947 1793 168.65 940.78 4385 0.26
Kumi 30.57 142271 8.79 6137 697.83 3212 0.26
Kumi(r) 29.34 1418.16 8.63 59.46 688.71 315 0.32
Pohang 1204 178191 31.59 258.81 81933 4931 0.18
Pohang(r) 11321 1803.3 25.62 227.6 888.5 4744 0.17
Taegu 24849 3892.76 28.53 524.71 1839.27 5234 0.27
Taegu(r) 149.04 251991 27.85 32245 115792 51.83 044

(r) indicates that the road data of each city were stacked in the forest data.
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Table 6. The Indices affected by Road data

Description Metrics

CA,TA, TCA,MCA1,MCA2, TCAI
Decreased Indices MACI, MPS

AWMSI

NP,PD,NCA, CAD, ED

Increased Indices
LSI,MSI

Unchanged Indices | DLFD, MPFD, AWMPFD

LPI, PSSD,PSCV,CACV1,CACV2,
AWMSI

Peculiar Indices
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