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The Simulation on Carbon Stocks and Dynamics
in Acacia mangium Plantation Ecosystem
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Abstract: The carbon stocks and dynamics in Acacia mangium plantation ecosystem in Heshan, Guangdong
Province were simulated from 1985 to 2100 by BIOME-BGC Model. The results showed that the biomass of
Acacia mangium plantation increased rapidly in the first 12 years, and then increased slowly up to 300 t hm?. The
proportions of biomass allocated to leaves, stems and roots were 4.35%, 73.91% and 21.74%, respectively. The
carbon storage at the ecosystem level had the similar tendency, it reached 325 t C hm? at last, and the proportions
of carbon storage in vegetation, soil and litter fall were 43.08% .52.30% and 4.62%, respectively. It was found
that the net primary productivity (NPP) of Acacia mangium planation was high at the age of 4 to 12 years up to
11 t hm®, and then stabilized at 3 ~6 t hm?® later. The leaf area index (LAI) increased rapidly at the first three
years and reached 7.84 at 5-year-old, but then decreased to 2.7 ~5.0. It indicated that LAI might be the main
control factor of NPP by regression analysis. Our simulation results demonstrated that the Acacia mangium
planation grew fast at the first 12 years. when Acacia mangium was used as pioneer tree species for forest
vegetation restoration in lower subtropical region, it suggested on taking stand improvement after the age of 12
years.
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Tabk 1 Ecophysiological parameterization and site-specific of the BIOME-BGC Model
5 2% Bufe SCHR
No. Parameters Value Literature
1 AERFEBMR R # 3 L Annual leaf and fine root turnover fraction 05 71
2 AEFEAK %546 Annual live wood turnover fraction 007 A3l Estimate
3 AEREKRHIMIINFET: % Annual whole-plant mortality fraction 0.005 [17]
4 AERPEIET R Annual fire mortality fraction 0.002 171
5 BB CBAFRMS C & New fine root C : new leaf C 095 71
6  FEF CEAME CH New stem C :new kaf C 098 71
7 FAM A CBAFEARM A CE New live wood C : new total wood C 0.22 [17]
8 PRl E C B/FiZES C A’ New croot C : new stem C 03 7]
9 {5 C/N C/N of leaves 2045 71
10 PFIEN C/N CN of leaf litter, after retranslocation 2645 71
11 FEH C/N CN of fine roots 2057 71
12 ## C/N CNN of live wood 50.0 71
13 FEMEZER SR Leaf litter cellulose proportion 044 71
14 FENFAREE A& Leaf litter lignin proportion 0.24 [17]
15 EHREL4ERE S E Fine root cellulose proportion 045 [171
16  BHAEESE Fine root lignin proportion 0.25 [17]
17 HEZH/K R Canopy water interception coefficient (mm LAI™!) 0.041 [17]
18  ZIIEZAS Canopy light extinction coefficient 0.54 171
19 EEFHEEHEA Canopy average specific kaf area (m” kg C) 10.89 71
20 EEH SLA: Mt SLA Ratio of shaded SLA : sunlit SLA 2 [17]
21  Rubisco fi§EH N & Fraction of leaf N in Rubisco 0.06 71
22 B RSALSHE Maximum stomatal conductance (m s™) 0.005 171
23 KK CO, #)& Atmospheric CO, concentration (wmol mol?) 3515 [20]
24 4EN PiiER Annual N deposition (kg N m2a™) 0.00476 23]
25  4E[FEIA R Annual N fixation (kg N m?a™) 0.0157 21]
26  +HEERDRIA R Clay content in soil (%) 237 [21]
27 13RS R Soil sand percentage (%) 652 [21]
28 HEMBE R Soil silt content (%) 11.1 21]
29 A3 12 Effective soil depth (m) 1 21]
30 [ETER Albedo (%) 0.10 22]
31 45 Latitude (°) 2241 -
32 ¥R Altitude (m) 80 -
33 EIGESANERE Maximum leaf C at the first year (kg C m?) 0.05 71
34 RIGESAKZERRE Maximum stem C at the first year (kg C m?) 055 71
35 Hpif4 40" 4% Initial soil N in mineral pool (kg N m?) 1 71
36 A FKMFIER Initial water saturation of soil (% ) 20 71
37 WK, SR MPCHAEER Fast recycle pool of soil carbon and microbial (kg C m?) 0.030 71
38 iR SR G Medium recycle pool of soil carbon and microbial (kg C m?) 0.092 71
39 kR, SRR Slow recycle pool of soil carbon and microbial (kg C m?) 9 71
40 0GR A B B R ABER Slowest recycle pool of soil carbon and microbial (kg C m?) 5 71
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Fig. 1 The sensitivity analysis of parameters of BIOME-BGC model
%0575 W.5% 1 Parameter No. see Table 1;a: 1 FFIFEEL LAIL;
b:NPP;dc: M4 ¥ & Total biomass; : & Pk B Litter carbon;
e: 3R B Soil carbon; f: RYELVIKEL Total ecosystem carbon.
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Fig. 3 Long-term dynamics of biomass allocation (A) and ecosystem carbon pattern (B) of Acacia mangium forest ecosystem
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Fig. 4 Long-term dynamics of NPP (A) and LAI (B) of Acacia mangium forest ecosystem
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Fig. 5 The regretssion curve between net primary productivity

(NPP) and Leaf arca index (LAI)
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