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A Landscape Ecological Model for Assessing the Korean Urban Forests'
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ABSTRACT

The purpose of this study is to verify the effectiveness of the biotope model in applying and developing
Korean urban forests. We found that there are 17 biotope assessment indicators, including forest layer structure,
site conditions, ratio of broad-leaved trees, species richness, etc. In terms of correlation analysis between
indicators, the stand ages and the period of space formation have the highest relativity(coefficient 0.684). On
the other hand, indicators that have negative relativity are layer structure and risk, with a coefficient of -0.412.
Ten models were developed for the multiple regression analysis. 10 variables(site conditions(X2), ratio of
broad-leaved trees(X3) and so forth except layer structure(X1), species richness(X4)) were found to have a 95%
significance level The results from comparing the regression model and adding-up estimation matrix, the most
accurate one was Model 3, which has a 91.7% out of the 10 models. However more monitoring will be needed
to improve the accuracy of models for the Korean urban forests in future.
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Figure 1. Locations of the studied urban forests
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The survey of biotope ‘

The biotope mapping of 4 metropolitan cities ‘

The assessment of biotope(798 spots)

Adding-up estimation matrix analysis
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‘ The relativity by indicator

‘ The Assessment model ‘
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‘ Regression analysis(399 spots) ‘
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‘ The verification of assessment model(399 spots) ‘

‘ Correlation analysis

Figure 2. The process of this study

T WA, olHRt 2AMEIE EHR b2 F7HE 40
A9, 79871 Aol wis sk B7E IS EEsl]
skl vl 25 Frhyol s 285 kg7 mE A
<& #8519 tHGrabher et al., 1997). o] HH& 27 A&
THE MEYALE o]8ste] At YO= vjdste] 2od
ol APEM, HHAQl e okl S Fehd
=] A2 HrAlo|tHYeo ef al., 2006).

Al WA, B7hRE S 3 A ES9] FALA B
ojtt. B7HEF MY A dAR SHEs 982 @ 5 9=
AxE HFeAdn AT wAdE sl 9
Pearson®] “JHAAZA & askalnt. T18]al A
A AR 5 g7 S Sl ol AAlsH
gon, SAE A G (stepwise)= F3H 7o) RS
B 5atoick. o, HA 79878 AR F 50%¢]] HT =]
= 39970 A2 rHRR L] o] AgE e, YA
39971 A2 o] Axtel kgt viE A gt
o AbEE= Augh 1o A 2 AE AP
ol ARSI vhxuro 2 gty rt mjEg Ao A
5371 Pt BrHge] g s Adehs oR 2
AT7F A= ATk

)

7=||.

z4} al

=~

=t
=

d|

1. 87txjg M8

vl H7F A3 A2 74§ Sukopp(1993)°] A|ARE
EA vl 7R e AHE H SRS el A=
ZHAQ A S sh7] migoll tasite] el
SHE= AFol ol vkt &0l FAH e
A=A Brhle 2AI 0l WEE ] St 18 A%
8 ow Y ST ReA, doH TS| Fof St

N

P2 chlo] qieh wheba] FH o] AFHAIS v 2F Bt
l-8-5}= Grabher et al.(1997)9] HH4]S 835190, o]
FAS St dAo] oA 7 B ekstof(Korea Forest
Research Institute, 2005; 2008; Oh er al, 2008) Figure 31}
ol BrplEd AxE AAsklh

2 AtollA AMEE B7HARES 3 SR Bk
A 57 sHo® HrRE Ao BREL 3 EoR
B7HE A A9 SHTFE, ALH, e 2R
I o874, 1Y, R4, sl sA ael A
At nE, AT ET, A RA, slH =H]S
o EZAE, 508, A9, A7 SE AR A
ETh of2fRt BRA| skl o3t A= A E= A HUt
S Foll AEAAAEAY 7155 UEhd o Sl vl
= 71587 sue [ ~Veger FEskl 121
BT e AV 5555 HIE oA 7]50] w2
= Qushil FA7F Hees HleE 7)ol Wrkal &
AUtk olEet A= FEA 23S sty ZAHES
At o]5F Tl B ES AN 4= lon, 4T
HAS 7FA 1 9ltK(You and Jung, 2002). wheba] A F=
TA|g2t o] thekRt 821 4S5 7H BHAE B7tst
=l 83 9gS s I 47 gAY BUHAATE S5
o A AIREY Bgo] AnET] wwol % EAls Bt
Aol gt AHg = 9 AAE =AY ool U=
Zolm, =3t thFA o] E45 AesiA Adtd o ==

SrelAel A= Telsojor & Aolch

T oqlo o

O

il

i}

rord g X

2. BItxme #AY

[ Criteria ‘ ‘ Indicator ‘ ‘I’[\v;m of Adding Up Estimation Muln'.\l ‘ Synthetic grade
‘ Layer structure ‘ Matrix
‘ Site conditions || !
[ Ratioof broad-leaved trees |
Secios oo Matrix
Species richness Matrix | 3
5
‘ Succession stage ‘ - i
Flora = Matrix 16
and || Existenceof waterspace | |\pui
Fauna . . 4
‘ Richness of prey plant ‘
‘ Human disturbance ‘ Matrix I Very high
\ Hemeroby 7 vt I - High
24 [ paved space ) 9
\ Ratio of paved space | (Mot LT
‘ Ratio of green coverage &
IV: Low
Isolation
o Stand a2 V: Very low
Capacity of stand age Matrix
rest i . . . . Matrix
restoration ‘ Period of space formation ‘ it ;7"\
Motive of space formation
Riskiness and Riskiness Matrix
Rarity Rarity 13

Figure 3. The indicator and process adding up estimation
matrix to grade the biotope function
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Table 1. The pearson's correlation analysis of assessment indicators

X1 X2 X3 X4 X5 X6 X7 X8 X9 X10  XI1 X12 X13 X14 X15

X1 1.000 - - - - - - - R B B _ - _ N
X2 -117" 1.000 - - - B . } . . B B . B )
X3 1837 034  1.000 - - B, - . . ) B} B . . )

X4 4297 -008 -.002 1.000 - - - - - - - - . . .
X5 2247 -075° 1417 1427 1.000 - . - - - B } . . B
X6 1277 018 3017 -028 2057 1.000 - - - - B B, . . 3

ke ke sk *

X7 1127 0947 234™ _o001 3917 3857 1.000 - § - - - . - -
X8 3437 -1037 054 3167 1157 025 -004 1.000 - - - - - - -
X9 3167 -020 045 1777 123" -008 .017 684" 1.000 - - - - - -

X10 2427 0760 2267 1717 4457 196" 458" 244 2177 1.000 - - - - -
X1l  .000 .068° .099™ 104" -016 -014 .052 012 .026 .096" 1.000 . y - -

Hok ok * sk * ok ok *

X12 -1657 1507 -044 -1157 0817 .036 .1247 076" 097" 338" .087" 1.000 - - -
X13 -412" 1817 002 -3207 -3137 -2637 -.1977 1877 -.087" -.1697 070" 210"  1.000 - -
X14 1097 -208" -006 .040 .056 .025 .049 083" .039 .073° 017 -087" -105" 1.000 -

s sk sk sk sk sk sk * sk

X15 1437 -.0947 240 142 273 131 331 076  .011 .307 005 -037 -178" 033  1.000

" Correlation is significant at the 5% level (2-tailed)

™ Correlation is significant at the 1% level (2-tailed)

X1: Layer structure; X2: Site condition; X3: Ratio of broadleaved tree; X4: Species richness; XS5: Succession stage; X6:
Human disturbance; X7: Hemeroby; X8: Stand age; X9: Period of space formation;, X10: Motive of space formation; X11:
Existence of water space; X12: Rarity; X13: Riskiness; X14: Ratio of green coverage; X15: Richness of prey plant
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Table 2. The assessment models of biotope by multiple regression analysis

No. Model Rz(%) F-value
Eqa. 1  Y=2.049+(X13x0.583) 38.7  251.853"
Eqa. 2 Y=0.243+(X13x0.698)+(X7x0.517) 579  274.890"
Eqa. 3 Y=-0.478+(X13x0.638)+(X7x0.499)+(X12x0.322) 615 212.722"
Eqa. 4 =-1.162-+(X13%0.645)+(X7x0.488)+(X 12x0.284)+(X2x0.275) 633  172.848"
Eqa. 5  Y=-1.215+(X13x0.646)+(X7x0.454)+(X12x0.291)+(X2x0.285)+(X3%0.043) 649  148.079"
Eqa. 6  Y=-1.536+(X13x0.667)+(X7x0.459)+(X12x0.251)+(X2x0.310)+(X3x0.043)+(X9%0.139)  66.0  129.929"

=_ + + + + + + - ok
Eqa. 7 Y=-1.459+(X13%0.6471H(X7X0.451)H(X12x0.263)+(X2x0.29TH(X3X0.045)H(X9x0.269)- o 1\ oo
(X8x0.104)
Y=-1.543+(X13%0.677)+(X7x0.422)+(X12x0.249)+(X2x0.297)+(X3%0.036)+(X9x0.283)- -
Eqa. 8 (X8x0.109yH(X6x0.080) 67.7  105.499
Eaa o YTL675H(X13x0.6851H(X7x0.397)H(X12x0.248)+(X2x0.294 H(X3X0.030)(X9x0.289)- (oo o o
qa. (X8%0.113)+(X6x0.085)+(X15%0.073) : :
= -+ -+ -+ + + + - *x
Eqa. 10 Y=-1.939+(X13x0.6831+(X7X0.400)+H(X12X0.254)H(X2x0.319)H(X3x0.031H(X9x0.284)- 0 oo h0,

(X8x0.114)+(X6x0.082)+(X15x0.072)+(X14x0.185)

X2: Site condition; X3: Ratio of broadleaved tree; X6: Human disturbance; X7: Hemeroby; X8: Stand age; X9:
Period of space formation; X12: Rarity; X13: Riskiness; X14: Ratio of green coverage; X15: Richness of prey plant

" Probability is significant at the 1% level.
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Table 3. The verification of accuracy on assessment models

Model Eqa. 1 Eqa.2 Eqa.3 Eqa.4 Eqa.5 Eqa. 6 Eqa.7 Eqa. 8 Eqa.9 Eqa. 10
No. of concord 336 364 366 355 356 352 348 352 358 355
(Accuracy)z (842) (91.2) (91.7) (89.0) (89.2) (88.2) (87.2) (882) (89.7) (89.0)

zAccuracy={(No. of concord)/(No. of spots using adding-up estimation matrix)}x100%
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