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Abstract: [Objective] The paper aims to analyze the change of optimal rotation and benefits under
different conditions in consideration of carbon sequestration and timber for Chinese fir plantation, and
provide a scientific basis for multi-functional management and decision. [Method] This study focused on
Chinese fir plantation in Chongyi County and conducted in remeasurement data of 31 permanent plots,
Jiangxi Province of eastern China. Based on Faustmann-Hartman model, three different scenarios were
designed in this study. Scenario 1 only considered timber benefits. Scenario 2 added additional aboveground

biomass pool, and Scenario 3 further considered the impact of dead organic matter pool. For each scenario,
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the effects of different carbon prices, rates and site index on the optimal rotation and land expected value
were analyzed. [Result] Under the baseline condition (carbon price: 77 CNY/t; rate: 5%; site index: 15 m),
the land expected value showed a trend of first increasing and then decreasing with the increasing age. The
optimal rotation for scenario 1 and 2 was 21 years, and for scenario was 20 years. Compared with scenario 1,
a 23% increase of the land expected value was found for scenario 2 and a 35% increase for scenario 3. With
the carbon price increasing, the optimal rotation decreased and the land expected value increased. For the
same carbon price, the difference of optimal rotation among three scenarios was up to 4 years, and the
difference increased with carbon price increased. With the rate increasing, the optimal rotation and land
expected value showed a decreasing trend. When rate was 7%, the land expected value turned to be down to
less than 10% for all three scenarios and negative land expected value was found for scenario 1. With the site
index increased, the optimal rotation decreased and the land expected value increased. [Conclusion] Under
the present Chinese fir management environment, benefits of carbon sequestration do not have a significant
effect on optimal rotation. However, an impact on land expected value exists. It is beneficial to enhance the
enthusiasm of multi-functional management for Chinese fir plantation. Carbon price, rate and site quality can
significantly affect the optimal rotation and land expected value.

Key words: Chinese fir plantation; optimal rotation period; multifunctional management; Faustmann-

Hartman model; carbon pool
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Tab. 1 General situation of sample plots
FEHh Fie/a Moz AT FE/(Bhm™  HAZEEEL A AREH S RE

Sample plot Age/year Stand mean DBH/cm Stand mean height/m Density/(tree-ha™') Site index/m Area/m® Layout year Remeasurement time

P1 12 13.5 10.9
P2 10 10.7 10.6
P3 10 9.4 10.5
P4 8 8.5 10.2
P5 8 7.9 9.3
P6 14 15.4 14.9
P7 8 10.2 8.8
P8 21 15.5 11.2
P9 8 10.1 9.8
P10 31 28.5 16.4
P11 31 31.1 16.2
P12 29 27.7 17.2
P13 6 5.7 8.8
P14 10 11.7 10.7
P15 10 10.2 7.9
P16 10 12.4 10.1
P17 10 10.9 9.2
P18 10 10.3 8.9
P19 9 7.7 9.7
P20 10 8.2 10.2
P21 13 10.7 10.5
P22 10 9.4 10.0
P23 10 9.4 10.0
P24 32 21.0 20.8
P25 36 18.1 12.8
P26 44 153 11.1
P27 13 11.5 10.5
P28 11 11.4 10.7
P29 15 133 8.5
P30 15 14.4 10.4
P31 15 13.0 10.1

1155 16.4 667 2014 3
1545 16.6 667 2014 3
1515 17.0 667 2014 3
2115 11.6 667 2011 3
2325 1.9 667 2011 3
1305 15.8 667 2011 3
1980 12.6 667 2011 3
1380 10.1 667 2011 3
2055 15.8 667 2011 3

990 14.2 667 2016 3
1065 143 667 2016 3
1035 15.5 667 2016 3
2490 20.1 667 2014 3
1620 173 667 2015 2
1980 13.7 667 2015 2
1590 18.4 667 2015 2
1 800 18.0 667 2015 2
1770 19.9 667 2015 2
1935 18.9 667 2016 3
1 800 18.6 667 2016 3
1275 16.7 667 2016 3
1785 19.4 667 2016 3
1665 18.5 667 2016 3
1005 172 667 2020 1

945 14.4 667 2020 1

870 8.8 667 2020 1
1320 15.4 600 2015 2
1440 15.2 600 2015 2
1155 20.0 600 2015 2
1200 17.6 600 2015 2
1125 19.0 600 2015 2

VE: HUALFRHOR F 25 F Richards /5 F2 (1) 28 43 T FEVE T, JEMEAEHS 9204 . Notes: site index is calculated using the algebraic difference model based

on Richards equation, and the base age is 20 years.
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Tab.2 Operating cost per unit area

H®EH/Gt-hm™
Silviculture/(CNY-ha™)

IEMREE /(8- hm ™)

HH1/(It-hm™?) KAE A/ (GT-m ™)

Afforestation and land preparation/(CNY -ha ') WA ok
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Tab.3 Land expected values of Chinese fir plantation under different scenarios

N o s ARG /(T3 76-hm ™)
L /a MR -hm ™) Ao H B3 I B/ (- hm ) Land expected value/(10* CNY-ha™")
Age/year Timber yield/(m*-ha™) Stand aboveground carbon o e G
gely Y sequestration/(t-ha™") 5t 52 553
Scenario 1 Scenario 2 Scenario 3
12 63.6 32.7 -0.32 0.03 0.31
13 73.1 34.8 0.12 0.47 0.74
14 82.8 36.7 0.48 0.82 1.08
15 92.6 38.4 0.76 1.10 1.34
16 102.4 39.9 0.98 1.31 1.54
17 112.1 41.3 1.14 1.47 1.68
18 121.7 424 1.25 1.58 1.78
19 131.1 434 1.33 1.65 1.83
20 140.3 443 1.36 1.68 1.86
21 149.3 45.1 1.37 1.69 1.85
22 157.9 45.8 1.36 1.67 1.82
23 166.4 46.3 1.32 1.63 1.77
24 174.5 46.8 1.27 1.57 1.70

25 182.3 473

1.20 1.49 1.63
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Fig. 1 Effects of carbon price on the land expected values and optimal rotation period of Chinese fir plantation
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Tab. 4 Effects of interest rate on land expected values and optimal rotation period of Chinese fir plantation

%51 Scenario 1 §&

# 52 Scenario 2

1% %+3 Scenario 3

Fl

Rael  mftme  OURRIOT O g WUBRIOT O g, MEBREOT

% Optimal rotation Larjfi e::;l)ecte d Optinqal rotation Lags e;r;ecte d Optimal rotation Larﬁ e)r:;l)ecte d
period/year value/(10* CNY-ha™) period/year value/(10* CNY-ha™) period/year value/(10* CNY-ha™)

3 24 5.66 23 6.12 23 6.38
4 2 2.92 2 3.29 21 3.49
5 21 1.38 21 1.69 20 1.86
6 20 0.42 20 0.69 19 0.83
7 19 ~0.22 19 0.02 18 0.14
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Tab. 5 Effects of site index on the land expected values and optimal rotation of Chinese fir plantation
%3t 1 Scenario 1 %3t2 Scenario 2 1%3t3 Scenario 3
N
AR BSEEUCT RO MEEOT  RRERMWa B
Site A a - hm ) Onptimal & hm2) Optimal JG-hm™)
index/m Optimal rotation Juhm ptima Juhm ptima Jurhm
eriod/vear Land expected rotation Land expected rotation Land expected
p Y value/(10* CNY-ha™) period/year value/(10* CNY-ha™) period/year value/(10* CNY-ha™)
11 23 -0.74 23 -0.54 23 -0.39
13 22 0.25 22 0.51 21 0.67
15 21 1.37 21 1.69 20 1.86
17 20 2.62 20 2.99 20 3.17
19 20 3.97 19 4.40 19 4.60
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