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Development of Generic Standard Volume Model and Derived
Form Factor Model for Major Tree Species in China

CHENG Wensheng FENG Zhongke YU Jingxin
( Precision Forestry Key Laboratory of Beijing, Beijing Forestry University, Beijing 100083, China)

Abstract. In forest surveys, volume tables are usually used for standing wood volume estimation. From
the national to the provincial scales and even forest farm all have their own single and binary tree volume
tables which have characteristics of a large number of samples and high accuracy. However, due to the
great number of models that the form is not unified, it is difficult to identify the large species and other
reasons, resulting in poor efficiency in table look-up. It is inconvenient to estimate standing wood volume
by using volume tables for some applications with no high precision requirement, such as estimation of
wood value by lumberman, growing stock estimation by UAV and remote sensing retrieval of standing
parameters in wide area. Therefore, a simple and quick standing tree volume estimation model is
required. Based on standard volume model of national major tree species and single entry volume table of
all provinces and municipalities, the regression model was made by SPSS to process all the data of 2 082
groups of diameter at breast height (D), height of tree (H) and volume (V) generated by 1 cm sampling
diameter class, and then the generic standard volume models and derived form factor (f) models were
built. Among them, generic standard volume models included a nationwide standard volume model, two
nationwide needle-leaved and broad-leaved standard volume models and six standard volume models that
made by using SPSS software with form of Yamamoto type. The result of model fitting showed that the
fitting determination coefficients (R*) were all above 0.984 and the effects of model fitting were good.
Evaluation indicators of six regression models were selected to conduct model verification, and the
verification results showed that the indicators of total relative error (TRE) and average system error
(MSE) of all models were almost within the range of £3% . Using basic data to derive the value of f to
get 16 overall, needle-leaved and broad-leaved derived form factor models. The validation result of
generic standard volume models and derived form factor models showed that in specific situation, it can
replace existing regional tree species’ single entry and standard tree volume model to estimate volume,
which avoided the process of in-place wood recognition and table look-up, and it is of practical
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significance to guarantee precision and simplify evaluation process of standing tree volume.

Key words: diameter at breast height; tree height; binary volume; general model; derived form factor;

evaluation index
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Fig. 1 Diagram of six regions in China
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Tab.1 Basic parameters of model evaluation
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Tab.2 Estimations and statistics of standard volume model parameters for major tree species in nationwide
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Tab.3 Estimations and statistics of standard volume model parameters for needle and broad leaves tree species in nationwide
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Tab.4 Estimations and statistics of standard volume model parameters for major tree species in nationwide by region
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Tab.6 Test results of modeling samples of standard volume model %
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Tab.7 Test results of testing samples of standard volume model
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Tab.8 Test results of derived form factor model %

LT A Y SR X 5 22 T R G R 2
ARt X A 1.95 10. 82
ZR At X 2.15 11.63
AR b i X 1.75 9.82
At X A 2.96 13.76
Ak L X ATt 3.21 12.08
£ b 31X 2.11 10. 59
7 X A 1. 14 8. 40
P 7 b DX 1.36 9.31
T 77 o X i - 1.08 7.65
P4 A b X B A 2. 00 9.08
TG 7 b X £ 2.27 10.18
P4 g b X 1.71 7.24
(RS PEREN 2.50 12. 11
VU b B0 3.15 15.91
PG b 1 X 1.62 10.72
PG s X A R 2.19 13.47
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