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ABSTRACT

The study for the estimation potential natural vegetation was estimated the occurrence probability
distribution using geographic information system(GIS) in Bukhansan National Park. Correlation and
factor analysis were analyzed to estimate probability distribution. Coefficients were calculated by
logistic regression analysis.

Correlation coefficients were significantly at the 0.01 level. Commonality of elevation, annual mean
temperature, warmth index and potential evapotranspiration were high value, but topographic index was
low value. Communities of over the 0.3 points distribution probability, Quercus mogolica communities
were the largest area, 76,940,900 mz, Pinus densiflora communities area was 860,800 mz, Quercus
acutissima communities area was 500,100 m’ and Quercus variabilis communities area was 1,000 m’,
but Q. aliena, Q. serrata, Carpinus laxiflora and Zelcova serrata communities was not appeared.
Therefore, potential national vegetation of Bukhansan national park was likely to be Q. mongolica

community, P. densiflora community, Q. acutissima community and Q. variabilis community.
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Figure 1. Study area and shaded relief image.
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Ele, elevation, Slo, slope; Asp, aspect, TI,
topographic index; AMT, annual mean temperature;
WI, warmth index; PET, potential evapotran-
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Figure 2. Actual vegetation map of Bukhansan National
Park. Legend see table 32 of Shin (2012).
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Table 1. Correlation between seven factors.

Slope Aspect TI AMT WI PET

Elevation
1.000

Elevation

0.038*" 1.000

Slope

1.000
-0.014**
-0.033**
-0.025™*
-0.026"*

0.043**
-0.030**
-0.053"*
-0.052"*
-0.052"*

0.013**
-0.382**
-0.896"*
-0.928"*
-0.926"*

Aspect

1.000

TI
AMT

1.000

0.372**

1.000
0.996™*

0.961**

0.389**

WI
PET
*p < 001

1.000

0.959**

0.387**

Table 2. Commonality of 7 factors. Those mean description degree of factor.

Derived

First

0.91
0.51
0.54
0.24
0.94
0.97
0.97

Elevation

Slope

Aspect

Topo

AMT

WI

PET




A4 BE 9F 342 58 390 39399 BAAAN 34 47

9) g Fele] Ryag = 2 () A AE 2 8909 i w22
O EA2E AL E ol gdl] Fade 8ol VRt oulelth 5, Aldure
o e S F=] Adl AF 4 AT ARESUE 5o A4S 2d8E0] =
& SIITK(Table 3). FEE T4 AHgsE ton, ST, dFTEE, AT LTl
EAFE (1) %A A 2 899 M w5 FEREC] w2 o2 YEon

Table 3. The estimated parameters of occurrence provability equation by eight plant communities.

Data . 95% Confidence
Community ot el S.E. Wald d.f. sig. Exp(B) interval of Exp.(B)
Min Max
Elevation 0.101 0.00 42,469.6 1 0.0000 1.1066 1.11 1.11
Slope -0.012 0.00 2,968.2 1 0.0000 0.9881 0.99 0.99
Aspect 0.083 0.00 8,753.5 1 0.0000 1.0865 1.08 1.09
TI -0.119 0.01 421.9 1 0.0000 0.8877 0.88 0.90
Qm AMT 0.328 0.01 1,740.2 1 0.0000 1.3882 1.37 141
WI 0.064 0.00 3222 1 0.0000 1.0657 1.06 1.07
PET 0.024 0.01 9.7 1 0.0019 1.0248 1.01 1.04
e -6.625 0.04 27,273.0 1 0.0000 0.0013
Elevation -0.057 0.00 8,541.3 1 0.0000 0.9450 0.94 0.95
Slope 0.009 0.00 896.2 1 0.0000 1.0094 1.01 1.01
Aspect -0.124 0.00 8,246.1 1 0.0000 0.8835 0.88 0.89
Pd TI -0.333 0.01 1,148.8 1 0.0000 0.7170 0.70 0.73
AMT -0.082 0.01 48.2 1 0.0000 0.9212 0.90 0.94
WI -0.103 0.01 372.8 1 0.0000 0.9018 0.89 091
PET -0.045 0.01 139 1 0.0002 0.9564 0.93 0.98
e 4287 0.05 6,952.4 1 0.0000 72.7153
Elevation  -0.319 0 10,996.40 1 0.0000 0.727 0.72 0.73
Slope -0.005 0 22.1 1 0.0000 0.9952  0.99 1
Aspect -0.173 0 1,784.10 1 0.0000 0.8411 0.83 0.85
TI 0.280 0.01 401.8 1 0.0000 1.3227 1.29 1.36
Qa AMT 0.602 0.03 3954 1 0.0000 1.8266 1.72 1.94
WI -0.253 0.01 285.6 1 0.0000 0.7761 0.75 0.8
PET -0.015 0.03 0.2 1 0.6556 09854  0.92 1.05
e 5.996 0.15 1,502.80 1 0.0000 401.7638
Elevation  -0.107 0.01 77.1 1 0.0000 0.8981 0.88 0.92
Slope 0.035 0.00 84.0 1 0.0000 1.0356 1.03 1.04
Aspect -0.090 0.02 25.6 1 0.0000 09136  0.88 0.95
TI 0.139 0.07 3.6 1 0.0574 1.1492 1.00 1.33
Qal AMT 0.228 0.15 2.5 1 0.1173 12565 094 1.67
WI -0.522 0.07 55.7 1 0.0000 0.5931 0.52 0.68
PET 1.166 0.16 54.4 1 0.0000 3.2089 2.35 4.37
e -7.816 0.80 94.5 1 0.0000 0.0004
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Table 3. Continued.
Data 95%Confidence interval
Community et e S.E. Wald df. sig. Exp(B) of Exp.(B)
Min Max
Elevation  -0.049 0.01 74.0 1 0.000 0.952 0.9412 0.9626
Slope 0.009 0.00 14.2 1 0.000 1.009 1.0041 1.0132
Aspect -0.185 0.01 326.2 1 0.000 0.831 0.8146 0.8480
TI -0.338 0.06 34.6 1 0.000 0.713 0.6375 0.7984
Qs AMT 1.473 0.08 301.6 1 0.000 4.362 3.6941 5.1511
WI -0.330 0.04 78.5 1 0.000 0.719 0.6681 0.7732
PET 0.345 0.08 17.5 1 0.000 1.412 1.2010 1.6597
£ -5.891 0.43 187.8 1 0.000 0.003
Elevation  -0.135 0.00 7732 1 0.0000 0.8736 0.87 0.88
Slope 0.013 0.00 103.6 1 0.0000 1.0128 1.01 1.02
Aspect -0.221 0.01 1,494.1 1 0.0000 0.8017 0.79 0.81
TI -0.095 0.02 19.6 1 0.0000 0.9095 0.87 0.95
R AMT -1.463 0.04  1,065.5 1 0.0000 0.2315 0.21 0.25
WI 0.156 0.02 64.3 1 0.0000 1.1685 1.12 1.21
PET 0.388 0.05 72.6 1 0.0000 1.4747 1.35 1.61
£ -5.732 0.27 435.8 1 0.0000 0.0032
Elevation  -0.025 0.02 1.2 1 0.2711 0.9757 0.93 1.02
Slope 0.022 0.01 12.4 1 0.0004 1.0224 1.01 1.04
Aspect 0.327 0.03 89.0 1 0.0000 1.3869 1.30 1.48
TI -0.243 0.15 2.7 1 0.1002 0.7841 0.59 1.05
“ AMT 1.206 0.25 233 1 0.0000 3.3408 2.05 5.45
WI 0.693 0.12 33.1 1 0.0000 1.9999 1.58 2.53
PET -1.583 0.26 36.2 1 0.0000 0.2053 0.12 0.34
£ -15.442 1.57 97.0 1 0.0000 0.0000
Elevation 0.518 0.05 90.8 1 0.0000 1.6795 1.51 1.87
Slope -0.029 0.01 4.6 1 0.0323 09718 0.95 1.00
Aspect -0.051 0.05 1.1 1 0.3001 0.9504 0.86 1.05
TI -0.592 0.34 3.1 1 0.0805 0.5535 0.29 1.07
z AMT 5.866 0.82 515 1 0.0000  352.6988 71.05 1,750.91
WI 0.843 0.21 16.2 1 0.0001 2.3228 1.54 3.50
PET -1.644 0.44 13.9 1 0.0002 0.1932 0.08 0.46
£ -53.309 5.02 112.9 1 0.0000 0.0000

Qm, Quercus mongolica community; Pd, Pinus densiflora community; Qa, Q. acutissima community; Qal, Q.
aliena community; Qs, Q. serrata community; Qv, Q. variabilis community; Cl, Carex laxiflora community; Zs,
Zelcova serrata community.
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exp(B0+ B1Ele + 32Slo+ B3 Asp + B4 TI+ B5AMT+ 36 Wi+ 37 PET)
1+exp(B0+B1He + B2Slo + B3 Asp+ BATI+ 35 AMT+ 36 WI+ 37 PET)

= B0 + [O1Ele +82Slo + B3Asp + G4TI + B5AMT + B6WI + GB7PET

In

pon(y=11 Ele, Slo, Asp, TI, AMT, WI, PET) =

exp(B0+ B1He + 28l + B3 Asp+ 4TI+ B5AMT+ 36 WI+ BTPET)  _
1+exp(B0+ BlEe + 528lo + 33 Asp+ B4 TI+ 5 AMT+ 36 Wi+ 37 PET)

exp(—6.625+0.101 Ele —0.012.5l0 +0.411 Asp — 0.125 TI+0.329 AMT+0.064 WI+0.024 PET)
1+exp(—6.625+0.101 Fle —0.012510+0.411 Asp— 0.125 77+ 0.329 AM T+ 0.064 WI+0.024 PET)

] 6)

prdy=1 | Ele, Slo, Asp, TI, AMT, WI, PET)

exp(B0+ B1He+ 52Slo+ B3Asp+ BATI+ B5 AMT+ 36 WI+ 37 PET)
14+exp(B0+ B1He+ 528lo+ B3Asp+ A TI+ B5AMT+ 36 Wi+ 37 PET)

exp(4.287—0.057Fle +0.0095lo — 0.124 Asp — 0.333 TT— 0.082AMT— 0.103 WI— 0.045 PET)
1+exp(4.287—0.057He +0.0095l0 — 0.124 Asp — 0.333 TT— 0.082.AMT—0.103 WI— 0.045 PET)

7

Po(y=1 | Ele, Slo, Asp, TI, AMT, WI)
exp(80+ B1Ele + 52Slo+ B3 Asp+ BATI+ B5AMT+ 56 W)
1+exp(B0+ B1Ele + 52Slo+ 33 Asp + SATI+ B5 AMT+ 36 WI)
exp(5.996 —0.319 Fle —0.005.5l0 — 0.173 Asp +0.280 TT+0.602AMT— 0.253 W1)

= Al
1+ exp(5.996 —0.319 £e — 0.005.5l0 —0.173Asp+0.280 77+ 0.602AMT—0.253 1%)) 1 8)

Poa(y=11 Ele, Slo, Asp, WI, PET)
exp(B0+ B1Ele + 32Slo+ 33 Asp+ 36 Wi+ 37 PET)
1+exp(B0+ B1Ele+ 52Slo+ 33Asp+ 36 WI+ 37 PET)
exp(—7.816 —0.107 Ele +0.035.510 — 0.090 Asp — 0.522 WI+ 1.166 PET)

= Al
1+exp(—7.816—0.107Ele +0.0355l0 — 0.090 Asp — 0.522 W1+ 1.166 PET) (= 9)

pos(y=1 | Ele, Slo, Asp, TI, AMT, WI, PET)

exp(B0+ Bl Ee + (2Slo+ 3Asp+ BATI+ B5AMT+ 36 WI+ 37 PET)
14+exp(B0+ B1He+ 528lo+ B3Asp+ BATI+ B5AMT+ 36 WI+ 37 PET)
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_exp (—5.891—0.049 e +0.009.5l0 — 0.185 Asp — 0.338 T/+ 1.473AMT— 0.330 Wi+ 0.345 PET)
14 exp(—5.891 —0.049 Fle +0.009.510 — 0.185Asp — 0.338 TI+ 1.473AMT— 0.330 WI+0.345 PET)

(4110)

po(y=1 | Ele, Slo, Asp, TI, AMT, WI, PET)
exp(B0+ B1Ee + 3250+ 33 Asp+ BATI+ 85 AMT+ 36 WI+ 37 PET)
1+exp(30+ B1LEle + 52Slo+ 33 Asp+ BATI+ 35 AMT+ 36 Wi+ 37 PET)

_ exp(—5.732—0.135Fe +0.0135l0 — 0.221 Asp — 0.095 TT— 1.463AMT+ 0.156 WI+0.388 PET)
1+ exp(—5.732—0.135Ele +0.013.5l0 — 0.221 Asp — 0.095 77— 1.463AM T+ 0.156 Wi+ 0.388 PET)

(A1)

pay=1 | Slo, Asp, AMT, WI, PET)

exp(B0+ 52Slo+ B3 Asp+ B5AMT+ 36 Wi+ 37 PET)
14+ exp(80+ B28lo+ B3 Asp + B5 AMT+ 36 WI+ 37 PET)

exp(—15.442+0.0225l0 +0.327 Asp + 1.206 AMT+ 0.693 WI—1.583PET) A 12)
14 exp(—15.442+0.0225l0+0.327 Asp+ 1.206 AMT+0.693 WI— 1.583 PET) -

pz(y=1| Ele, Slo, AMT, WI, PET)

exp(B0+ BLAEe + $2Slo+ B5AMT+ 36 Wi+ 37 PET)
1+exp(B0+ B1Ee + 3280+ B5AMT+ 56 Wi+ 57 PET)

exp(—53.309 +0.518 Ele — 0.0295l0 +5.866 AMT+0.843 WI— 1.644PET) A 13)
14 exp(—53.309+0.518 Fle —0.029.5l0 + 5.866 AM T+ 0.843 WI— 1.644PET) B
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Table 4. The estimated probability distribution over 0.3 points of plant communities in Bukhansan national park.

Community Counts (ea) Ratio Ratio (Total)
Q. mongolica 755,790 98.38 95.33
P. densiflora 8,608 1.12 1.09
Q. acutissima 5,001 0.47 0.63
Q. aliena 0 0.00 0.00
Q. serrata 0 0.00 0.00
Q. variabilis 10 0.03 0.00
C. laxiflora 0 0.00 0.00
Z. serrata 0 0.00 0.00
Total 769,409 100 97.05

Total pixels in Bukhansan national park 792,820
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Figure 3. The estimated potential natural vegetation map
from estimating equation of Bukhansan national
park. Pd, Pinus densiflora community; Qa,
Quercus acutissima community; Qm, Q.
mongolica community; Qv, Q. variabilis
community.
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