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ABSTRACT

This study was conducted to develop site index equations by main species grown in Gyunggi and
Chungcheong provinces using environmental factors obtained from a digital forest site map. For this,
28 environmental factors were regressed on site index by species. Four to five environmental factors by
species were selected as independent variables in the best site index equations (coefficients of
determination greater than 0.91). For these site index equations, three evaluation statistics, mean
difference, standard deviation of difference, and standard error of difference, were applied to the data
set. Site index equations by species relationships developed in this study effectively estimate forest
productivity in the study area. However, the site index equation of Larix leptolepis showed a larger
than expected bias between the estimated and the measured site index. The reason is not clear in this
situation, but might be because of the small sample set. It will be necessary, therefore, to conduct more
studies to determine the exact reason. It is also expected that the site index equations with a few
environmental factors as independent variables could provide valuable information about species well
suited to given site conditions. Site index equations for other species should be developed to establish a
rational policy about the selection of best species for site conditions.

Key words : site index, environmental factors, digital forest site map, stepwise regression, evaluation
statistics
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Table 1. Environmental variables and its code description used in this study to estimate site index by species.

Variables Variable Name Code Description
X Topography 1: flatness  2: geatle hill 3: foot of mountain
4: middle of mountain 5: top of mountain
X, Climatic Zone 1: the north temperate zone  2: the middle temperate zone
3: the south temperate zone  4: warm tempeate zone
X Parent Rock 1: igneous rock  2: sedimentary rock 3: metamorphic rock
X4 Soil Drainage 1:poor 2:common 3:good 4:verygood
X5 Slope 1: less than 15° 2: 15~20° 3:20~25° 4:25~30° 5:more than 30°
Xs Altitude 1: lower that 100 m  2: 100~200m  3: 200~300 m
4: 300~400 m 5:400~500 m  6: 500~600 m
7: higher than 600 m
X7 Sedimentary Type 1: residual deposit  2: creeping  3: colluvial
Xs Erosion State 1: not exist 2:exist 3:severe
Xy Relief 1:concave 2:flat 3: convex
X0 Aspect 1: east 2: west 3: south 4: north
5: northeast  6: northwest  7: southeast 8: southwest
X Available Soil Depth real measured values
Xz Rock Exposure 1: less than 10% 2:10~30% 3:30~50% 4: 50~70%
X3 Ratio of Valley to Hill real measured values
X4 Wind Exposure l:exposure  2: medium 3: protected
Xis Weathering Degree 1: high 2: medium  3: low
Xis Soil Type coded from 1(B,) to 29(Va-4)
X7 Soil Depth in Horizon A 1.lessthan 50 cm  2: 50~70cm 3: 70~90 cm  4: more than 90 cm
Xig Soil Depth in Horizon B l.lessthan 50cm  2: 50~70cm  3: 70~90cm  4: more than 90 cm
X9 Soil Color in Horizon A coded with 98 different numbers from 101 to 421
X2 Soil Color in Horizon B coded with 98 different numbers from 101 to 421
X Organic Matters in Horizon A 1:0~2% 2:2~4% 3:4~6% 4: more than 6%
X»n Organic Matters in Horizon B 1:0~2% 2:2~4% 3:4~6% 4: more than 6%
X2 Soil Texture in Horizon A 1: sandy loam 2:loam 3:siltloam 4: silt clay loam
5: sandy clay loam 6:siltclay  7: clay loam
8:clay 9:loamysand 10:sand
Xoa Soil Texture in Horizon B 1: sandy loam 2:loam 3:siltloam 4: silt clay loam
5: sandy clay loam 6:siltclay 7: clay loam
8:clay 9:loamysand 10 :sand
Xos Soil Moisture in Horizon A 1: moderate  2: slightdry 3: slight humid  3: humid 5: dry
X Soil Moisture in Horizon B 1: moderate 2:slightdry 3:slight humid 3: humid 5:dry
X7 Soil Consistency in Horizon A 1: very crumbly 2: crumbly 3:soft 4:hard 5: very hard
Xag Soil Consistency in Horizon B 1: very crumbly 2: crumbly 3:soft 4:hard 5: very hard
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Table 2. Number of plots and mean age by species in study
area.

Tree Species Number of Plots Mean Age
Larix leptolepis 2,980 30
Pinus koraiensis 547 25
Pinus densiflora 7,659 30

Quercus acutissima 5,680 30
Pinus thunbergii 1,585 30
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Table 3. Regression coefficients of site parameters to environmental variables by species.

Tree Species Models of Equation R?
Larix leptolepis SI =2.37+Xo4+2.08+X5+0.81%X,6+1.03%X 55 0.97
Pinus koraiensis SI = 3.26%Xg+1.77#X3+0.72#X6+0.53%X 55 0.97
Pinus densiflora SI=0.36%X42.57%X14+1.49%X5+0.19%X 5 0.92
Quercus acutissima SI = 1.00%X+3.67%X¢+1.79%X 15+0.35% X5 0.91
Pinus thunbergii ST = 1.99%X5+1.63%X740.81%X ;5+0.64%X,44+0.14%X 5, 0.93
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Table 4. Evaluation results for the prediction ability of site index equations by species.

Species Soil Type n MD SDD SED
B, 27 1.39 197 241

L leprolepis B, 44 1.80 2.92 343
B, 126 1.92 2.41 3.09

Combined 197 1.82 248 3.08

B, 3 042 173 178

o B, 15 -1.13 0.66 131

P koraiensis B, 110 033 2.67 2.70
Combined 128 0.41 2.51 2.55

B, 9 391 1.78 429

_ B, 63 125 3.48 3.70

F: densiflora B, 41 023 1.96 1.97
Combined 113 -1.09 3.03 323

B, 31 0.14 276 277

o B, 73 0.48 281 2.85

Q. acutissima B, 63 0.10 2.54 2.55
Combined 167 0.22 2.70 271
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