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Abstract: The objective of this study was to improve the performance of the existing individual-tree/distant-
independent stand growth model in predicting the growth of Pinus koraiensis forest stands. The parameters of
diameter growth and mortality prediction models were estimated using periodic annual increment (PAI) of
permanent plots and the performance of the models were compared with that of the existing ones using mean
anuual increment (MAI). The diameter growth model includes crown ratio, potential diameter growth and
modifier to compute for competitions of trees of a stand. In deriving the mortality prediction model, the
parameters were estimated based on PAI which was also estimated as the function of MAI due to the lacking
of permanent plot data. The results of this study showed that the newly-estimated functions based on PAI
provide more realistic patterns in diameter growth of individual trees. The new approach using PAI in mortality
model seems to overcome the over-estimate problem by the MAI-based model in estimating mortality of stand
trees.
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Table 1. Summary of stand statistics for the study area.
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Initial measurement

Second measurement

Periodic annual Site Plot size

increment

Variables Stand age Stand mean Stand density ~ Stand age  Stand mean Stand density index* (ha)
(year) DBH (cm)  (trees/ha) (year) DBH (cm)  (trees/ha) (cm/yr)

Mean 254 17.0 1,021.0 30.4 19.1 979.6 0.44 15.5 0.37

St. dev. 6.7 4.6 214.6 6.7 43 198.3 0.37 1.8 0.09

Min. 16.0 104 778.6 21.0 13.3 731.0 0.00 14.0 0.23

Max. 36.0 234 1,352.2 41.0 252 1,287.0 294 18.0 0.46

*Base age of site index is 30 years.
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Table 2. Statistics of additional field survey data for crown ratio.
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No. of plots Variables DBH 'Total Cr(?wn base Crown ratio Basal area
(trees) (cm) height (m) height (m) (m’/ha)
Mean 14.8 9.8 4.4 0.56 22.7
37 St. dev. 4.8 2.3 1.7 0.11 6.0
(1,487) Min. 2.6 3.0 0.7 0.15 11.0
Max. 31.7 16.8 8.7 0.89 33.2
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Table 3. The forms of individual-tree growth functions.

Function Parameter estimates

1

Crown Ratio CR = bl[ }+ bs[1—exp(~b,DBH)]

1+b,BA
. b, b,
Potential PG =b DBH "+b;SI-CR-DBH "+by
Diameter BA _BA-0.5
Growth ~ MOD= 1fexp(7[f(Xl)- g(XZ)][%} )
DBH\T»
where f(X1)=bl[1—exp(bzﬁﬂ +b,
Modifier
b
g(X,) =bs(AD+1) °
M= ! +b
Mortality B 5

by
1+exp(b, +b,(PG-MOD) *+b,DBH)

DBH=initial tree d.b.h.; S/=plot site index; CR=tree crown ratio;
BA,_ =maximum basal area per hectare for a species; BA=current

max

basal area per hectare; AD=average stand diameter
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Figure 1. Relationship between PAI and MAI
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Table 4. Parameter estimates of growth functions for Pinus koraiensis.

Parameter estimates

Function R?
b, b, b, b, b, b,

Crown Ratio 0.3733 0.0346 0.3532 0.1295 - - 0.76

Potential Growth 0.8318 -0.00088 1.8062 0.00232 0.9899 - 0.11

Modifier 1.1761 -1.0000 1.7838 0.4498 0.1499 0.5265 0.84

Mortality 1.7768 277.6 2.7561 0.0351 0.00527 - 0.59
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----- MAI-based crown ratio model
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Figure 2. Crown ratio in relation with stand basal area.
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Figure 3. Potential diameter growth as the function of DBH.
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