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ABSTRACT

Site index is an essential tool to estimate forest productivity. Generally, a site index equation is
developed and used from the relationship between stand age and dominant tree heights. However,
there is a limit to the use of the site index equation in the application of variable ages, environmental
influence, and estimation of site index for the unstocked forest. Therefore, it has been attempted to
develop a new site index equation based on various environmental factors including site, climate, and
topographical variables. This study was conducted to develop a site index equation based on the
relationship between site index and environmental factors for the species of Pinus koraiensis in
Yangpyung-Gun, Gyunggi Province. The influence of climatic factors (temperature and solar irradiztion
ratio), topographical factors (elevation, slope, ratio of slope to valley and aspect) and soil profiles (soil
depth by layer and soil consistency) on site index were evaluated by multiple regression analysis. Five
environmental factors were selected in the final site index equation for Pinus koraiensis. The site index
equation developed in this study was also verified by three evaluation statistics: model's estimation
bias, model's precision, and mean square error of measurement. Based on the site index equation, the
number of productive areas for Pinus koraiensis were estimated by applying GIS technique to
digitized forest maps. In addition, the distribution of productive areas was compared with the areas of
current distribution of Pinus koraiensis. It is expected that the results obtained in this study could
provide valuable information about the amount and distribution of productive areas for Pinus
koraiensis reforestation.
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Table 1. General information of study area

Area AverageElevation . Forest Types (ha)
Mean Slop Position -
(ha) (m) Softwood Hardwood Mixed
o 127°18
87,810 14 255 3799107 42,025 16,293 4,436
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Table 2. Variables and its code description used in this study to develop site index equation for Pinus koraiensis

Variables Variable Name Code Description
SI Site Index at Base Age 30 Years real measured values
X, Mean Solar Irradiation of Julian Day 151 real measured values

X, Mean Solar Irradiation of Julian Day 181
X Mean Solar Irradiation of Julian Day 212
X4 Mean Solar Irradiation of Julian Day 246
Xs Mean Temperature of May

Xe Mean Temperature of June
X Mean Temperature of July
Xs Mean Temperature of August
Xy Elevation

Xio Aspect(radian)

Xn Slope(percent)

X2 Effective Soil Depth

X3 Soil Depth in Horizon A

Xis Soil Depth in Horizon B

Xis Ratio of Valley to Hill

Xis Soil Consistency in Horizon A
X7 Soil Consistency in Horizon B

real measured values

real measured values

real measured values

real measured values

real measured values

real measured values

real measured values

real measured values

real measured values

real measured values

real measured values

real measured values

real measured values

real measured values
1: very crumbly 2: slight dry 3: soft 4: hard 5: very hard
1: very crumbly 2: slight dry 3: soft 4: hard 5: very hard
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Table 3. Data summary of the fit and test data sets used in
this study

Table 4. Evaluation guideline of productive area based on
site index for Pinus koraiensis in study site

" Fit Data
2,905 .

Total
4,150

Test Data
1,245

Species

Pinus koraiensis
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Table 5. Estimates of site index at base age 30 for Pinus koraiensis stands in study site

. No. of Site Index(m)
Species

Samples Mean Min. Max. S.E.

Fit Data
Pinus koraiensis 2,905 15.9 5.0 289 0.09

Test Data
Pinus koraiensis 1,245 15.9 5.0 28.7 0.14

Pooled data

Pinus koraiensis 4,150 15.9 5.0 28.9 0.07
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Table 6. Regression coefficients of site parameters to environmental factors for Pinus koraiensis in study site

Tree species

Regression Equations R?

Pinus koraiensis

S§7=9.99 —9.39X, + 0.29X; + 0.11.X, — 0.16X;5 — 038X},

0.30
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Table 7. Evaluation result of the estimation ability for site
index equation based on test data set

Tree species n MD SDD  SED
1,245  -016  3.98 3.99

Pinus koraiensis
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Table 8. The final regression equation developed for the site index estimation of Pinus koraiensis stands in this study

Tree species

Regression Equations R?

Pinus koraiensis

S7=10.90 - 11.26X, + 0.31X; + 0.10X4 — 0.19X,5 — 0.28X}, 0.31
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Table 9. Estimates of suitable area for Pinus koraiensis based
on site index

Spices Pinus koraiensis

Productive area The most Productive area

Area(ha)
19,883 5,696
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B ssst

Fig. 1. Distribution of productive areas for Pinus koraiensis in study site.

B2 5Ao] 33t 7Sz Afslr] wEo]n,
P 77|z HABla lov Aese} QA
Al FAle HE sPtnerl o Hog AT
A 2760 Relida & 4= glok. w3 Are o
el AT HHR= 5,696 ha® B7FE T, o]
= G A A oF 9yl didshe HE o)

3.5.2. A ¥ k)

PR FHINE To) T Hx) B¥s
=83 A= Fig 19 2o) shiRe] Axe o9
T AAo) aEA RSk glon, s QHE 2|
ARk SMEIEs}t B A Aol WA st

It} T3l AFRTRE F2 Akge) APE 29jo)A]
A2 9 AR Rep) Xz AHEIe S o
STk, AR 2R BE) xgaos w5
o= Al el S olvs Eohllel U 42
3} Eope) $4l0] Br] gEos wukEr). Alx) zhy
o] ARG FAAele EFENY BEH A}
F3ho] glo] o3 LS simks] 2o},

T Qe a3 Tl BlmE A9} we uhd,
el 5REFo] Y8 X|odold F& e Mol
31 Qitk. o) W B Qe 9Ee] filo] mx)

oK

+

W Ak UeldE SEFEH GE) FASE 39
FHE AAAN B ) R BAL 24

3] WiEos FHAEG. F, Aol o] Qo=
FASE} ez ol dA 7] RS s
Z|de QJE] Falslths Aolth EE ol
Aol 7|EAH 02 EQRo 2 RE|9] gofaHo] it
Z=]ojok gt

3.53. 0 £ 8939 AR £x99 nla

BNE 7] A B S Uehlie 43
Y=gl Fig. 19 P HA] B¥XEE F3Hs)o &
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Table 10. Estimates of suitable area among the current
distribution of Pinus koraiensis

Pinus koraiensis

12,846
3,191

Classification

Real Area (ha)
Estimate of Productive Area (ha)
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Fig. 2. Distribution of productive areas among the current distribution of Pinus koraiensis.
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& 5%} A=) 0] WS olgShe PRoR
FZAHEH, D 9o H§Y Aol T35
ol BAVE Sk B8 B Al Sl A9
e AFH B BHow Aol A%
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9g 39T & Y A A9 FP4L 2A)
sk A% B oR B 3 Q)
o) A9 4ol A 4A) B
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