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Abstract: Due to climate change problems, afforestation activities with bamboo, a widely distributed forest-type
resource in tropical and subtropical regions, to accumulate carbon sinks and to foster carbon sink trade have
been increasing because of bamboo’s strong carbon sequestration capability. This study followed the entire car-
bon process in bamboo stands to monitor the annual storage change of moso bamboo (Phyllostachys edulis)
carbon and soil organic carbon (SOC) by establishing 36 plots with 20m x 20m size, and then explored the
accumulation and change characteristics of net carbon sequestration by considering baseline carbon storage and
emission leakage estimates with afforestation activities. Results showed that 1) in the initial stage (1-5 years)
for moso bamboo carbon sink stands, the net carbon sink was 443.77 t COyequivalent (e), and the cumulative
net carbon sink was 9.30 t COy-e per hectare. 2) Only moso Bamboo carbon sink change had a positive impact
on the project’s net carbon sink; whereas, five year accumulation changes in t CO»-e for SOC  (-292.90), fer-

tilization emission (—18.99), and transportation leakage (—8.27) revealed adverse effects. 3) However, the
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rate-of-change for bamboo carbon (aboveground and underground) was not uniform. 4) Also, soil disturbance
during moso bamboo afforestation had a strong negative influence on the net carbon sink, even causing net e-
missions (—116.31) in the early stages of afforestation. [Ch, 3 fig. 8 tah. 26 ref. ]

Key words: forest ecology; moso bamboo (Phyllostachys edulis); carbon sequestration forest; net carbon sink;

annual variation; soil disturbance
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Table 1 Baseline stratification before afforestation

R HUEAR A A T A
PEHMA BAT/ (bR -hm™) SRR em PR E/m CFRIEEE% PR E/m P/ % FH S m o’
BSL-1 VN 480 5.2 3.0 25 1.2 10 0.7 33.66
BSL-2 35 1.2 10 0.7 14.06
x2 ENEBMESE
Table 2 Project stratification after afforestation
WRIZgmS AR RN RATT WIAEE/ Bk -hm™) Prpk S 4 B8/ (kg-hm™) 11 F/hm?
PROJ-1 TAT HOR 27348 IR 450 300 15.47
PROJ-2 EAT TR M AR afi bk 450 450 32.25
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Hr, S a BYIRAIRAE AT 29251 v, IE MRS ATAR B BRA 316.01 t, FEIEZR R I 1 23.50 to & 1
TR 2 G Fe ] T 2R S0 H 2 R R R iR AR R AE S i AL kS, P 2 R T 1~5 a WYY T H 5k 6%
ARG R IR B BRAE LB (1A 1) RYIRAE S A 3 KR

x3 HZEET 1S amiEEitE4 R *4 DMHEHBET1-5atihBiEETHER
Table 3 The 1-5 years measurement result of carbon storage in Table 4 The 1-5 years monitoring result of carbon storage in the
the baseline scenario project scenario
) Mo by S A At ) b A Tt H AT AR B A /e
a a
(t-hm™) Hi b W wit (t-hm™) b W wit
1 0.69 16.56 3.64 20.20 1 0.49 591 1.85 7.76
2 1.16 27.93 6.15 34.08 2 4.02 56.24 17.62 73.86
3 1.81 43.48 9.57 53.04 3 2.80 33.68 10.55 44.23
4 2.64 63.53 13.98 77.51 4 3.44 47.81 14.97 62.79
5 3.67 88.25 19.42 107.67 5 7.20 96.99 30.38 127.37
Gt 9.97 239.75 52.76 292.51 Gt 17.96 240.64 75.37 316.01
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Figure 1 Annual change of baseline carbon storage Figure 2 Annual change of project bamboo forest carbon storage
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Hi 2.3.3 95 T IR J5 iS4 B 2008-2013 4R - 5EA HLER fif 1t A8 {1 D5 -79.88 1(3£ 5) . i T o
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Table 5 Change of soil carbon storage

2008 4 2013 4

T o AT B B
PR R m“?fﬁ)ﬁmi/ S LA mﬂiffnﬂfmi’ EHATHRA R RS fRA

PROJ-1 15.47 51.62 + 0.48 798.75 50.88 + 2.35 787.26 -11.49

PROJ-2 32.25 42.82 + 0.76 1 380.92 40.70 + 1.90 1312.53 -68.39
A1t 47.72 4722 + 0.54 2 179.66 45.79 + 1.49 2 099.79 -79.88

Hi 2.3.4 715 53.3.5 95 Bk 7 ik F S A 2000 305 D9 Al 3 UM HR R AR AR 2 R O ) — 4 Al
B 553000 O 19.00 ¢ H1 827 (£ 6), Horb 2 afili 1 KA, ik, 28 2 4555 4 44 7 A Hewk At s
v A B U AR AR 1 AR, BT LSS 2~5 4F BRI i (9 it o O
®6 MBABANEBESEHMMMRE

Table 6  Greenhouse gas emissions and leakage within the project boundaries

i 3 MR AR 2 i 8 AR A AR AR 2
/ P
" AEHERL/ (1-a) Ziln NERHE R/ (La”) WA ZE S/ (ta™) d

A/ (t-a) ESaRiielons

1 6.33 6.33 1.24 4.55 5.79 5.79
2 6.33 5.79
3 6.33 12.66 1.24 1.24 7.03
4 12.66 7.03
5 6.33 19.00 1.24 1.24 8.27

3.3 mMB#&WKILE

i EME 1~5 a W8], T H S AR S R IR T EARER 1 AR i T AR S S S
RIZNVR BN i, 294 11631 ¢ “EALBRHELRIR P & o AR 2 4R 0T IR, U H B i ey
CBREEICT . S aa, WUH RIFEeRIL R A A 2 i 443.77 v, SRAL TR R TR L R A A Y
2 9.30 t-hm™, FEXF I H @i IL AR R 1 3 > EE AR, REAPURAZL S T 91.49%,
171 3tk = A R U D) 23531 o 1 5.93%F0 2.58% . &1 3R] LA M R 1l E A itk U S AR A B
WA, HAl I R B BT, HA R

x7 mB#%KILCE

Table 7 Project of net carbon sink

B B e T == AR HE T R — B Sy 2 ARG 1 = = A Y 3

a Ak Y = Tl M i MhE
= £ 7 ai ais AR ai

1 28.45 -58.58 -30.13 -6.33 -6.33 -5.79 -5.79 34.53 74.07 -76.78 -116.31
2 270.81 -58.58 182.11 0.00 -6.33 0.00 -5.79 50.89 124.96 161.34 45.03
3 162.19 -58.58 285.73 -6.33 -12.66 -1.24 -7.03 69.56 194.48 26.49 71.56
4 230.22 -58.58 457.36 0.00 -12.66 0.00 -7.03 89.69 284.20 81.95 153.47
5 467.04 -58.58 865.82 -6.33 -18.99 -1.24 -8.27 110.59 394.79 290.30 443.77
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(2013 4F ) 5 B AR 22 A 2.35 t-hm™?; X4 T30 H ik 2 PROJ-2, BN BT AR AR # ikl B (s b L
) AEARARIEZE S 3.21 t-hm™, B RN HEA HLTORR A A (2013 48008 (AR 25 1.90 t-hm™, AR
5 T8 J 23 R A5 i ) AR e U 25 R, SRS 8 0T D A i 2 Tk D A ) B R M 220 2.72 t-hm
TE 95.00% 1) FT SEPE KT, 500 H BRI 25 SR H 2 R 10.29% .
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Table 8 Monitoring variables standard deviation and the overall uncertainty of the project

RS T L R A A/ FLA TR FR B A Btk i e/ FEA TR FR I Bk i 1t/ T H R E A

wEZE mA/hm?

( t-hm™) (t-hm™) (t-hm™) (95.00% 1 A FEAE K F-)
PROJ-1 15.47 50.88 = 2.35 4.03 £ 2.08 5490 + 3.13
PROJ-2 3225 40.70 = 1.90 7.87 +3.21 48.57 £ 3.73
it 47.72 45.79 = 1.49 595 + 227 51.74 + 2.72 0.102 9

4 Bk 5tk
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a3 T R O R UT B 7 R B K B L 75 5 F B/
S B AR 25 B Go R [ B i — ik 2431 B3 1SS a MBI A ABULE 0 Rt A LE
Lea” M A B e 220 8 R R TR A S e 0 Figure 3 Accumulative total variation of each feature in 1-5 years
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S, X MR I 7 2 et RO D S B L 50 b 2 R A - 0 A
IR FE 458 R — 50, T, A5 SO BATBHE ST H 8 BUR AR 206 + S04 HLBR P . 7991 H 52
B 5 5 T ) S SR S R G R L TR 5 A i — S A B RO ph Tt A R
B A A BB — AL RO A S A, W TR A AR AR AR R I A2 i R
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