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Abstract

In this work, the relationship between carbon storage and tree age is explored by the biomass
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conversion factor method, taking three species of tree species, namely, yellow cedar, black locust,
and larch, as examples. The findings revel that the carbon storage of the three species increases
with the growth of tree age, but the growth rate of carbon storage does not always increase. Fur-
thermore, the results also show that the change trends of carbon storage as well as growth rate
among different tree species and regions are essentially consistent, and there is an optimal rota-
tion period when the carbon storage factor is considered. In order to determine the optimal rota-
tion period of the forest, two cases are considered respectively. One case is that when only eco-
nomic factors are considered, the optimal rotation period of trees can be determined through the
forest net present value model. The other case is that when the carbon sequestration benefits and
economic benefits are fully considered, the best rotation period of each tree species can be deter-
mined through normalization. The results showed that when the economic weight is higher, the
optimal rotation period should be shorter; When the weight of carbon sequestration benefit is
high, the opposite is true. This research can be used to provide theoretical guidance for predicting
the optimal rotation period of actual forests.
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Figure 1. Geographical distribution of test data
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Table 1. Geographical and biological information on three species of trees

1. ZHEFE BRI MER

FLiEN a3t BEF R
AL A 1.3 0.29
I FER Y 1.35 0.3
AR i 1.4 0.2
AN A IEPE L R 2 5:
b
W =a(D’H) (13)

b D A H 2 AR BARAIR vy, AR R HE A Y 2 TR B R AL i BLAR, AR, JE R K
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Table 2. Three tree formula coefficients
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Figure 2. Relationship between height and age of three tree species
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Figure 3. Relationship between diameter at breast height and age of three tree species
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Figure 4. Carbon storage
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Figure 5. Carbon storage growth rate
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Figure 6. NPV versus tree age change curve
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