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Evaluation of one-way volume equation as a function of tree height for Japanese cedar (Cryptomeria
japonica D. Don) trees in Akita district, Northeastern Japan
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Abstract: We evaluated one-way volume equation as a function of tree height for Cryptomeria japonica trees in Akita district,
Northeastern Japan. The one-way volume equation was developed using the tree data for development of the existing two-way
volume equation in Akita district. The bias of estimation error of the equation was small. However, the dispersion of estimation
error was large. The both one-way and two-way equations were applied to long-term monitoring data. The estimated stand
volumes by one-way equation were greater than those by two-way equation. The range of DBH was narrower and the minimum
of DBH was greater in the dataset used for development of the equation than in dataset from long-term monitoring, when we
compared the DBHs of trees with equivalent tree height among the datasets. These results indicate that the overestimation of stand
volume resulted from the biased dataset, and estimation accuracy of volume using one-way equation is strongly affected by bias of
dataset. In addition, the degree of overestimation was increased with increasing dominant tree height and relative yield index.
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Table 1 Summary of sample trees
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Table 2 Summary of long-term monitoring plots

Gam R i [ERE2 2R grapp NI RJEBEE RSB RgEe WOMBL o R K
() (m) (cm) (n*) () (m) (m) (cm) (n*/ha) (K /ha)
%) 45. 4 16.3 23.7 0.55 LY 60.7  26.3 23.6 33.0 752.7 860. 1 0.77
TR 72 13.2 6.6 12.1 0. 69 RS 20. 1 6.2 7.0 10.9 342.0 460. 3 0.10
K 66. 0 34.9 63.0 3.77 K 104.0  41.5 40. 4 65.0 1726.4  2645.0 1.01
i 19.0 3.7 5.4 0.01 BN 27.0  11.4 8.4 11.7 111.6 204.3 0.54
TR DI R TH 72, 4 8K DMK IL1004F . v
BLETh o7 (1324E28 1K, 110428 2 A1) . il #— 3. MHEXOFREL AIC
OEEOT =2 HEANHRE SN TVWEDT, Zh Table 3 Estimated coefficients and AIC of volume equations
OO AR E RS L CEHR Lz figH 2R L7z, Ages E S o 5 AlC
for 772 trees were not available. Ages of four trees were greater B pElkl 0.000052  3.1570 -378.539
than 100 years (132 years for one tree, 110 years for three trees). 15mA il 0.000097  2.8931

Ages for these four trees are outliers. Statistics were calculated
from the data except for these 4 trees.
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ATCD I b /NS WEF VD H %75k LT-, The value of AIC for

the model shown here was the smallest of those of the candidate models.
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Fig. 1 Relationships between measured and estimated volumes in training data
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Fig. 3 Relationships of dominant tree height and relative yield index to Vit

Alphabets in the legends correspond to those in Fig. 4.
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Fig. 5 Relationships between tree height and DBH for trees in training data

and long-term monitoring data
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