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Abstract

This study was conducted to develop the effects of site environmental factors on estimation of site index
function for Chamaecyparis obtusa Endlicher stands. We derived nonlinear growth equation and the draw site
index curves by applying this estimated equation. This study with Chapman-Richards function showed sig-
nificant P-value which was less then 0.0001 and R® value 0.5947. This study was conducted to develop the
feasible site index equation of Chamaecyparis obtusa Endlicher. For the table, the data of 82 sample arcas that
were thought to be without errors among the data of Chamaecyparis obtusa Endlicher sample area located
on the value-oriented forest location chart were used and estimated. Afier analyzing the quantification method
I based on 13 environmental factors to develop the score table for the site-index estimation of Chamaecyparis
obtusa Endlicher, R? value of the model was 0.7555. It has been analyzed that the scope value of Soil moisture
in horizon A was 7.5045, that of total soil depth was 6.3896, that of topography was 5.3471, that of slope
was 4.7000 and that of aspect was 3.2038. Afier analyzing the partial correlation to examine the factors that
affected most the site-index of Chamaecyparis obtusa Endlicher, it has been noted that the partial correlation
of climatic zone was 0.4987, which was highest, and it was followed by Soil moisture in horizon A (0.4592),
slope (0.4537), topography (0.3299) and total soil depth (0.1035). As a result of conducting the significance
test for partial correlation, it has been found that topography, climatic zone, parent rock, slope, altitude, aspect,
Soil moisture in horizon A, soil hardness in horizon A and total soil depth were recognized significant with
1% of significance level and sedimentary type and soil texture in horizon A were recognized significant with
5% of significance level.
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Table 1. Descriptive statistics of Chamaecyparis obtusa stands data sets

Stand variables N Mean Sta. Dev. Min. Max.
Age 430 28.6 11.3 12 67
Height 430 12.7 3.6 4.0 21.1
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Table 2. Site-environmental factors for estimation of site index of C. obtusa stands

Category
Factors 1 2 3 4 5 6 7 8
Gentle Foot of | Middle of | Top of
X01  Topography hill mountain | mountain | mountain
The middle] The south | The warm
X02 Climatic zone | temperate | temperate | temperate
zone zone zone
X03  Parent rock Igneous |Sedimentary Metamorphi|
rock rock ¢ rock
X04 Slope Lesfsf,ha“ 1520° | 20-25° | 25~30° M"geo}han
. Lower than| 100~ 200~ 300~ 400 500~ 600~
X05 - Altitude(m) ™300 0" 200m | 300m | 400m | ~500m | 600 m | 700 m
xo Sedimentary | Residual |\ oo | cofiuvial
type deposit
X07 Relief Convex Flat Concave
X08 Aspect East West South North Northeast | Northwest | Southeast |Southwest
Organic matters . more than
X09 i horizon A | 0% | 4-6% 6%
Soil texture in SiCL, A
X10 horizon A SCL. CL Si, Sil SL, LS L
Soil moisture in . Slight .
X11 horizon A Dry Slight dry | Moderate humid Humid
Soil hardness in| Less than
X12 horizon A 05 0.5~1.0 1.0~1.5 1.5~2.5
Total soil Less More than
X13 depth(cm) than 50 cm 30~70 70~90 90 cm

Table 3. Parameter values and fit statistics for the Chapman-Richards function for height and age relationship

poms | et vivs |t [ Gl el T
16.4997 0.3821 15.7484 17.2510
b 0.1020 0.0119 0.0786 0.1255 0.5947
[¢ 3.1549 0.6693 1.8390 4.4708
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Fig. 1. Site index curves(index age 30yrs) for Chamaecyparis
obtusa stands.
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Fig. 2. Comparison of two site index curves for Chamaecyparis
obtusa stands.
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Table 4. Score table by Site-environmental factors of C. obtusa stands

Factors Category Weight Mean score Range Deviation

Gentle hill 2.4741 -1.2729

Foot of mountain 2.9223 -0.8248

X0l Topography Middle of mountain 5.3471 37411 | 53471 1.6001
Top of mountain 0.0000 -3.7471

The middle temperate zone 0.6462 -0.7083

X02 Climate The south temperate zone 3.3429 1.3545 3.3429 1.9883
The warm temperate zone 0.0000 -1.3545

Igneous rock 2.0352 0.8354

X03 Parent rock Sedimentary rock 0.7721 1.1998 2.0352 -0.4277
Metamorphic_rock 0.0000 -1.1998

Less than 15° 3.2853 0.7567

15~20° 1.6987 -0.8298

X04 Slope 20~25° 4.7000 2.5286 4.7000 2.1714
25~30° 0.7868 -1.7417

More than 30° 0.0000 -2.5286

Lower than 100 m -1.3940 -0.1667

100~200 m -1.0893 0.1380

. 200~300 m -1.8348 -0.6074

X05 Altitude 300400 m 0.8140 -1.2274 2.6488 2.0413
400~500 m -1.4713 -0.2440

Higher than 500 m 0.0000 1.2274

Residual eposit 1.1511 2.9098

X06 Sedimentary type Creeping -2.6827 -1.7586 2.6827 -0.9241
Colluvial 0.0000 1.7586

Convex 0.0000 -0.5423

X07 Relief Flat 0.8423 0.5423 0.8423 0.3000
Concave 0.0000 -0.5423

East 1.8003 1.4404

West 0.5548 0.1950

South 1.1598 0.8000

North -1.4081 -1.7679

X08 Aspect Northoast 0.4602 0.3599 3.2083 0.1004
Northwest 0.0488 -0.3111

Southeast 0.8240 0.4642

Southwest 0.0000 -0.3599

. . 0~4% -0.1041 -0.5290

X09 Orgal'l”". matters in 4~6% 0.9874 04249 | 1.0915 0.5625
orizon A More than 6% 0.0000 -0.4249
SiCL,SCL,CL, 1.2817 1.2659

Soil texture in SiL -0.4322 -0.4480

X10 horizon A SLLS 20.0012 00158 | 17139 45169
L 0.0000 -0.0158

. . . Dry -7.5045 -5.0264

X11 S°‘l]m‘;‘i°’m: n Slight dry -2.6860 -2.4781 7.5045 -0.2078
zon Moderate 0.0000 2.4781

~0.5 3.1605 -0.0255

Soil hardness in 0.5~1.0 3.0981 -0.0879

X12 horizon A 1.0~1.5 4.2657 3.1860 4.2657 1.0797
1.5~2.5 0.0000 -3.1860

Less than 50 cm -3.8358 0.8477

. 50~70 cm -4.9041 -0.2206

X13 Total soil depth 70-90 em 6.3896 -4.6835 6.3896 17061

More than 90 cm 0.0000 4.6835

note) R*=0.7555, F Value=2.61, Prob>F=0.0029, Intercept=5.12
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Table 5. Partial correlation coefficients for site index in C. obtusa stands

Factors Partial corr’ Partial coefficient t-value Pr > |t
X02 Climate 0.2487 0.4987 6.38 <0.01
X11 Soil moisture in horizon A 0.2109 0.4592 6.80 <0.01
X04 Slope 0.2058 0.4537 5.71 <0.01
X01 Topography 0.1089 0.3299 3.88 <0.01
X13 Total soil depth 0.1035 0.3217 3.90 <0.01
X03 Parent rock 0.1010 0.3178 3.76 <0.01
X08 Aspect 0.0894 0.2990 3.25 <0.01
X05 Altitude 0.0574 0.2395 2.52 0.01
X12  Soil hardness in horizon A 0.0537 0.2316 2.86 0.01
X09 Organic matters in horizon A 0.0384 0.1960 -1.79 0.08
X06 Sedimentary type 0.0294 0.1716 2.20 0.03
X10 Soil texture in horizon A 0.0224 0.1497 2.02 0.05
X07 Relief 0.0036 0.0604 0.58 0.56
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