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Local Correction of Tree Volume Equation for
Larix leptolepis by Ratio-of-Means Estimator’
Man Yong Shin’, Jong Wha Yun® and Du Song Cha’
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ABSTRCT

Current volume tables might underestimate or overestimate the volumes of individual trees in a
specific region because the tables were made using the data from broad region. This study provides a
statistical method of local correction, which is the ratio-of-means estimator, when the table is applied
to the data from a specific region. Data used in this study were 411 trees of Larix leptolepis from
Hongchon region. Five statistical models for individual tree volume equation were evaluated based on
3 evalation criteria and the best equation fitted to the data from Hongchon region was selected. The
volume estimated by the selected equation was then compared with the volume estimated by the
current volume table.

From the ratio-of-means estimate based on the volumes estimated by selected equation and by
current volume table, the local correction was made. The correction equation was VHongchon=1.078
Vioume tbe. It is also proved that the correction equation can simply and precisely estimate tree
volumes of Larix leptolepis in Hongchon region using the current volume table.

Key words : ratio-of-means estimator. local correction, volume equation, model selection, evaluation
ststistic
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Table 1. Data summary for 411 trees of Larix leptolepss used in this study

Variable' Minimum Mean Maximum Standard Deviation
DBH (cm) 6.5 26.0 58.0 11.2

H (m) 7.0 21.2 34.0 5.8

vV (m) 0.0142 0.7472 3.2730 0.6237

! DBH = Diameter at breast height,

H = Total height,
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Table 2. Model forms adopted in this study for the estimation of indivilual tree volume

Model Number Model Name

Functional Model Form

Constant Form factor
Combined Variable

Logarithmic
Honor Transformed Variable

(S =R

Generalized Combined Variable

V = b DH

V = Iy + by D’H

V = b+ b D+ by H+ by D’H
In(V) = by + by In(D) + b In(H)
V = D¥b + b HY)
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Table 3. Parameter estimates of five individual tree volume models for Larix leptolepis

61

Estimated Regression Coefficients

o

Model Number R"
% b bz by
1 0.0000348 0.9901
2 0.0348 0.0000337 0.9775
3 -0.1068 -0.00021 0.0108 0.000038 0.9822
4 -10.1209 1.8007 1.1807 0.9955
5 152.9370 24151 0.9298
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Table 4. Results of evaluation statistics for five candidate models
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Evaluation Statistics

Model Number

MD SDD SED
1 0.0165 (5)° 0.0955 (4) 0.0969 (4)
2 0.0002 (1) 0.0936 (3 0.0236 (3)
3 0.0046 (3) 0.0832 (2) 0.0833 2
4 0.0056 (4) 0.0822 (1 0.0824 (1
5 -0.0033 (2 0.1002 (5 0.1002 (5)

2 Number in parentheses indicates model ranking by evaluation criterion.
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Table 5. Results of evaluation statistics for two
height candidate models

Evaluation Statistics

Model Number
MD SDD SED
1 0.1178 (1)* 2.6130 (2) 2.6156 (2)
2 0.1768 (2) 2.3782 (1) 2.3847 (1)

* Number in parentheses indicates model ranking
by evaluation criterion.
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Table 6. Comparlson of tree volume estimated by selected volume equation with current Volume table

DBH \4% V2 DIFF¢
6 0.0074 0.0079 0.0005
8 0.0215 0.0215 0.0000

10 0.0446 0.0429 -0.0017
12 0.0771 0.0750 -0.0021
14 0.1190 0.1164 -0.0026
16 0.1702 0.1671 -0.0031
18 0.2306 0.2271 -0.0035
20 0.2999 0.2963 -0.0036
22 0.3780 0.3671 -0.0109
24 0.4648 0.4479 -0.0169
26 0.5599 0.5361 -0.0238
28 0.6635 0.6317 -0.0318
30 0.7751 0.7344 -0.0407
32 0.8948 0.8443 -0.0506

* V1=Volume e%tlmated bv selected Volume equatlon

DBH V1 V2 DIFF
34 1.0225 0.9611 -0.0614
36 1.1580 1.0848 -0.0732
3 1.3013 1.2153 -0.0860
40 1.4521 1.3525 -0.0996
42 1.6105 1.4963  -0.1142
A4 1.7764 1.6467 -0.1297
16 1.9496 1.8036 -0.1460
43 2.1301 1.9670 ~0.1631
50 2.3179 2.1366 -0.1813
52 2.5128 2.3126 ~0.2002
54 2.7149 2.4949 -0.2200
56 2.9240 2.6833 -0.2407
58 3.1400 2.8779 -0.2621
60  3.3630 3.0785  -0.2845

® V2=Volume estimated by current volume table, and

¢ DIFF=V2 — V1.
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Fig. 1. Difference between volume estimated by

selected volume equation and volume from
current volume table by DBH.
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Table 7. Estimation performance of local correction equation for 20 randomly selected sample trees

Tree No.  DBH Height Real Yolume  Volume from Volume  Volume from local
(cm (m% (m°) Table (m®) correction equation (m®)
1 9.9 14.2 0.0571 0.0529 0.0570
2 14.8 16.4 0.1435 0.1371 0.1478
3 34.7 26.1 1.1508 1.0474 1.1291
4 23.3 21.6 0.4533 0.4232 0.4562
5 11.9 11.9 0.0698 0.0629 0.0678
6 36.6 24.9 1.2285 1.0997 1.1855
7 20.1 15.7 0.2550 0.2356 0.2540
8 24.8 23.9 0.5837 0.5240 0.5649
9 21.7 26.7 0.7733 0.7142 0.7702
10 44.6 26.9 1.8487 1.6956 1.8279
11 22.1 16.2 0.2981 0.2884 0.3109
12 43.6 28.4 1.9358 1.7188 1.8529
13 2.7 24.5 0.7736 0.6986 0.7531
14 40.3 22.2 1.3221 1.1655 1.2564
15 6.8 7.5 0.0142 0.0139 0.0149
16 10.7 9.3 0.0399 0.0387 0.0417
17 15.2 13.6 0.1237 0.1152 0.1241
18 3.1 21.0 1.1549 00.9954 1.0730
19 23.7 18.7 0.4222 0.3777 0.4072
20 10.4 10.4 0.0490 0.0419 0.0452
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