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Abstract

In this paper, Faustmann model and tree height model are optimized, and the tree rotation model
is obtained. Then, the best rotation period of Picea crassifolia was explored, and the forest value
was divided into carbon income and wood income. According to the unit price of the two, the in-
come of the explored forest was calculated. Then, according to the tree rotation model, the maxi-
mum net income and the expected value of forest land, that is, the age when the total income is the
highest, are calculated as the best rotation period. When the forest grows to this stage, the total
income of the sum of carbon income and wood income generated by cutting reaches the highest.
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Finally, considering the ecological value and economic value of the forest, it is concluded that the
best rotation cutting period of spruce is 23 years.
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Annual CO: emissions, 2020 S
Carbon dioxide (CO,) emissions from the burning of fossil fuels for energy and cement production. Land use
change is not included.
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Figure 1. Carbon dioxide emissions in 2020
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Figure 2. Tree rotation model solving process
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Figure 3. Forestland expected value calculation process
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Table 1. The values of different growth stages of spruce
# 1 s AEEKMESHE

I 1]
/4
1
3
5
7

MR il & AW AR & (D% MO F YA
M/7%-hm? C/7t-hm? Ry/7%-hm? R,/7t-hm? F/55-hm? LEV/7e-hm?  LEV/5T-hm?
1.77E+03 3.8852E+04 1.4801E+08 1.8073E+07 5.9638E+05 1.6145E+09 0.0027E+11

6.7493E+03 7.1349E+04 6.9874E+08 5.6674E+07 1.7906E+06 4.7811E+09 0.0442E+11
3.2310E+04 1.5502E+05 4.2883E+09 1.6553E+08 2.8467E+06 1.6110E+10 0.155E+111
8.1778E+04 2.5888E+05 1.3354E+10 3.3822E+08 3.8046E+06 3.3623E+10 0.3279E+11
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9 1.5248E+05 3.7935E+05 2.9556E+10 5.7374E+08 4.6734E+06 5.4640E+10 0.4294E+11
11 2.3810E+05 5.1394E+05 5.3326E+10 8.6796E+08 5.4615E+06 7.6285E+10 0.6441E+11
13 3.3165E+05 6.6076E+05 8.4087E+10 1.2150E+09 6.1763E+06 9.6309E+10 0.8531E+11
15 4.2707E+05 8.1827E+05 1.2064E+11 1.6081E+09 6.8247E+06 1.1330E+11 1.0381E+11
17 5.1980E+05 9.8516E+05 1.6150E+11 2.0401E+09 7.4128E+06 1.2657E+11 1.1181E+11
19 6.0676E+05 1.1603E+06 2.0518E+11 2.5040E+09 7.9462E+06 1.3601E+11 1.2499E+11
21 6.8617E+05 1.3428E+06 2.5032E+11 2.9929E+09 8.4300E+06 1.4183E+11 1.3437E+11
23 7.5722E+05 1.5317E+06 2.9575E+11 3.5005E+09 8.8688E+06 1.4446E+11 1.4015E+11
25 8.1979E+05 1.7262E+06 3.4057E+11 4.0209E+09 9.2669E+06 1.4440E+11 1.4183E+11
27 8.7421E+05 1.9257E+06 3.8408E+11 4.5487E+09 9.6279E+06 1.4217E+11 1.4304E+11
29 9.2107E+05 2.1296E+06 4.2578E+11 5.0793E+09 9.9554E+06 1.3826E+11 1.3663E+11
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Table 2. The optimal rotation period when timber prices change
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3.9 200 23
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3.9 300 23
3.9 400 23
3.9 500 24
3.9 600 24
3.9 700 24

3.3. BRINMBE U SRR R R

BRI A2 SN BRI 28 I LRI 3R o O TR IR (A% 22 Ao s S AR RS2, ASCET X RRAN A A 1
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Table 3. The optimal rotation period when the carbon price changes

= 3. NS TR R R IR EA

BRi T AFA 41T BAERAINIF
2 450 24
25 450 24
3 450 24
35 450 24
4 450 23
45 450 23
5 450 23
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Figure 4. Forest land expected value change curve
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