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Tab. 1 Species life history parameters

FE s e we G ORI R s
1 [ZN 200 10 1 2 200 500 0.4 3
2 IEZN 500 35 2 3 70 200 0.4 3
3 L 200 10 2 2 200 500 0 4
4 TR HBARS 200 10 1 2 200 500 0 4
5 PN 300 20 5 5 20 200 0.6 2
6 ) 1000 15 4 5 50 120 0.5 3
7 [HEN 1000 50 5 5 40 120 0.5 3
8 i) 200 20 5 4 50 120 0.6 2
9 ) 150 30 5 4 75 250 0.6 3
10 R 120 15 4 4 20 200 0.6 2
11 4t E X 150 7 4 3 20 50 0.4 3
12 W& 130 8 3 3 100 375 0.5 1
13 R e 100 15 2 3 200 400 0.5 1
14 FEA 125 5 3 4 15 60 0.5 1
15 1Y) 80 15 2 3 300 500 0.4 1
16 BEAR 120 20 3 4 50 150 0.5 1
17 T 50 5 2 3 200 400 03 1
18 ) 100 10 2 3 200 500 0.5 1
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Tab. 2 Forest harvesting scenarios

F ARG 5 FARTHA(%) SRARBEHL AL (hm?) FARRI TN B I RARA- e (a) SRARNT 2 (a)

A J— J— N N
Bl 5 1 22z 11; Ir2k= 16; = 21 10
B2 5 1 2= 21; M= 26; fnt= 41 10
B3 5 1 2= 36; = 51; fnt= 71 10
Cl 10 5 2= 21, M= 26; [NT= 41 5

2 10 5 2= 21; M= 26; fnt= 41 10
3 10 5 A= 21; = 26; = 41 20
DI 20 5 2= 21; M= 26; [NT= 41 10
D2 20 10 2= 21; M= 26; = 41 10
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Tab.3 Parameters of transfer equation for

Eﬁ/ﬁ%lﬁﬁ*ﬁ %ﬂ*ﬁﬂéﬁﬁgé}*ﬁ %Eﬁ;ﬂﬂqﬁm 30], biomass and volume
(EREE I S VNN - S (ORI Z PURIE 1 €770 J— . ) T T
ARME XS] 23 A ASE R R A 7 DU A S0 o AR SO Y TTe T - ﬂ%?i
JH12009 42l SR bk — 2038 A 2 AR R TEHBAA AR 0.52 33.24 4.12
N A BB X EEEME gk o a4
LRSI =Y VNINRLTS: (% /NI A7 NI U ] N ¢ i 0.76 8.31 5.04
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Fig. 6 Changes in forest area and AGB under different cut-block size scenarios
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Fig. 7 Changes in forest area and AGB under different harvesting area ratio scenarios
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Fig. 8 The AGB distribution under different harvesting area ratio scenarios in 2009, 2059 and 2109
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Effects of harvesting variables on area and aboveground biomass
of forest in Southern China

WANG Xiaofan"?, DAI Erfu"?, ZHENG Du’, WU Zhuo'

(1. Lhasa Plateau Ecosystem Research Station, Key Laboratory of Ecosystem Network Observation and
Modeling, Institute of Geographic Sciences and Natural Resources Research, CAS, Beijing 100101, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China; 3. Key Laboratory of Land Surface

Pattern and Simulation, Institute of Geographic Sciences and Natural Resources Research, CAS, Beijing
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Abstract: Forest ecosystems play important roles in provisioning and regulating services. In
China, forest ecosystems have been facing problems such as poor quality, simple structures,
and weak ecological functions. Scientific, reasonable, and applicable forest management
strategies are concerned with optimizing the structure of forests, achieving sustainable
development, and promoting ecological functions while meeting production requirements.
Therefore, a coupling path of the ecosystem progress model (PnET-1I) and landscape model
(LANDIS-II) were used to simulate dynamic changes in the area and aboveground biomass
(AGB) of the plantations over the next 100 years, considering from the initial year (2009). The
variables of the designed factorial experiment were cut-block size, cutting area ratio, as the
initial year cutting age and cutting frequencies. It was found that the cutting age and cut-block
size had limited impacts on the forest area, although they affected the levels of AGB. Both the
cutting area ratio and cutting frequency, however, had significant impacts on forest area and
AGB. Moreover, the cutting area ratio was a crucial variable with the greatest influence on
forests among the four variables. The management strategy of a harvest scenario with a 20%
cutting area ratio, 5 ha cut-block size and 10-year cutting frequency on 21-year-old Chinese fir,
26-year-old pine and 41-year-old broad-leaved forests provided the optimal results among all
the tested scenarios. This ensured that the AGB of the forest remained relatively stable during
the simulation. Therefore, it is an effective way to maintain the ecological functions of artificial
forests while producing wood.

Keywords: forest management; aboveground biomass; landscape pattern; plantations;
LANDIS-II; red soil hilly region; artificial forest



