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Using Measurement Error Modeling Method to Establish Compatible
Single-Tree Biomass Equations System

ZENG Wei-deng, TANG Shou-zheng
( Research Institute of Forest Resources Information Technigues, Chirnese Acadeny of Forestry, Beijing 100091, China)

Abstract: A system of equations for total biomass and the components must be conpatible or additive, that is, the
predicted values from the component biomass equations should add up to the predicted value from the total biomass
equation. Based on the above-ground biomass data of Masson pine ( Pinus massoniana) of southern China, the com-
patible systens of single-tree biomass equations for total abowve-ground biomass and the four components ( stem
wood, stem bark, branch, and foliage) were established using the error-in-variable modeling method in this paper.
Firstly, starting from the analysis of properties of the conponent proportions to total biomass, two altermative approa-
ches, controlling jointly from level to level by ratio functions and controlling directly under total biomass by propor-
tion functions, were presented to design the compatible system of biomass equations based on the above-ground bio-
mass which could be estimated independently apart from the system or estimated simultaneously in the system. It
was showed that the approach controlling jointly by ratio functions was same effective as the one controlling directly
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by proportion functions, and the method that total above-ground biomass being estimated independently had almost
the same prediction precision as that being estimated simultaneously. Secondly, the goodness-of-fit between biomass
models with one variable and two or three variables were compared, and the results showed that the standard error of
estimate ( SEE) and mean prediction error ( MPE) would decreased with increasing explainable variables, but the
contribution to prediction precision was not high. Finally, the properties of the proportions of four components to to-
tal above-ground biomass were analyzed, and the results showed that the proportion of stem wood would increased
with growing diameter, the proportions of stem bark and foliage would decreased with growing diameter, and the pro-
portion of branches might be relatively stable. From the compatible system of biomass equations established in this
paper, the prediction precision of total above-ground biomass estimate wes higher than 95% , and the precision of
foliage biomass estimate wes the lowest but higher than 85% .

Key words: single-tree biomass; above-ground biomass; error-in-variable model; mean prediction error; compati-
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