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Carbon sequestration potential of the major stands under the Grain for Green

Program in Southwest China in the next 50 years
YAO Ping', CHEN Xiangang"* , ZHOU Yongfeng', ZHAO Wenjun®, LU Mei', TU Jing'
1 School of Environmental Science and Engineering, Southwest Forestry University, Kunming 650224, China

2 Afforestation Station of Xinping County in Yunnan Province, Xinping County 653400, China

Abstract; Vegetation growth, through photosynthesis, takes up carbon dioxide from the atmosphere and converts to organic
carbon into biomass thereby forms a carbon sink. Research on carbon sequestration potential of forests has become a key
content to slow down global warming by forestry. To assess carbon sequestration potential in stands under the Grain for Green
Program ( GGP) in Southwest China, the carbon storages and their annual changes in the GGP-stands in the region were
estimated based on: (1) collected data on annual planted area of each tree species under the GGP in Southwest China from
1999 to 2010; (2) empirical growth curves developed for each species of the GGP-stands using growth data about plantation
from the National Forest Inventory; (3) parameters associated with stand such as wood density, biomass expansion factor,
carbon fraction, the change rate in soil organic carbon content. Two scenarios for forest management option were schemed :
scenario A for no harvesting and scenario B for logging at the time of maturity followed by replanting. The results showed that
there are seven tree species with over 100,000 hm’of planted area in Southwest- China throughout the recent goal period of
strategic planning for the GGP, and their total acreage account for 40.7% of that of all species of the GGP-stands. The
expected carbon stocks in these major stands under the Grain for Green Project in Southwest China are52.98TgC, 73.88—
80.57TgC, 73.63—102.16TgC, 88.41—115.17TgC and 77.15—123.36TgC(T=10") by the year of 2020, 2030, 2040,
2050 and 2060, and the estimated relevant annual carbon stock changes are 3.15TgC, —1.11—2.45TgC, -3.92—
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1.95TgC, 2.08—0.96TgC and 0.25—0.73TgC, respectively. In 2060, the carbon stocks in forests of Pinus armandii, Pinus
massoniara , Cryptomeria fortunei, Cunninghamia laceolata, Cupressus spp., Populus delioides and Eucalyptus spp.under the
Grain for Green Project in Southwest China will be 13.01TgC, 15.01TgC, 13.44TgC, 24.13TgC, 28.05TgC, 15.63TgC
14.09TgC, respectively, indicating a significant contribute to forest carbon sinks in this region. The Cupressus spp. species
play a leading role in carbon sequestration potential in stands under the Grain for Green Project due to highest area
proportion in Sichuan province, Chongging municipality and even Southwest China. The Cryptomeria fortune and

Cunninghamia laceolata species play a leading role in Guizhou province ; the Eucalyptus spp. and Pinus armandii species in

Yunnan province; the Populus deltoides species in Tibet autonomous region.

Key Words: forest; carbon sink; Grain for Green Program; Southwest China
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Table 1 Afforestation area of some major tree species under the Grain for Green Project in southwest China during the pilot phase and early

goal stage of strategic planning

ol =H B il R P &it

Species Yunnan Guizhou Sichuan Chongging Tibet Total

A2IUAS Pinus armandi 81081 45214 36278 0 0 162573
LMY Pinus massoniara 0 91224 29990 104823 0 226037
2K Cunninghamia lanceolata 28601 149871 102724 93104 0 374300
W2 Cryptomeria fortunei 11793 152044 41310 0 0 205147
R Cupressus spp. 26787 73983 197882 178071 0 476723
¥t Populus deltoides 2408 38754 80181 0 60996 182339
KBy Eucalyptus spp. 103332 2861 81179 0 0 187372
A1t Total 254000 553952 569544 375998 60996 1814489
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Table 2 Values of WD, BEC, CF and MR for different species of stand

RGP KM EEE(WD)/ CELY/b i AR TR e/ RAR ]
Species (Mg/m?) (BEC) (CF) (MR)/a
RIS Pinus armandi 0.396 2.29 0.50* 51
LN Pinus massoniara 0.380 1.80 0.54 51

W2 Cryptomeria fortunei 0.294 1.91 0.50* 36

A Cunninghamia laceolata 0.307 1.92 0.49 36

HIBE Cupressus spp. 0.478 2.11 0.50 101

WP Populus. delioides 0.378 2.16 0.51 26

M Eucalyptus spp. 0.578 1.65 0.50 26

WD : Wood density; BEC: Biomass expansion factor; CF; Carbon fraction; HR; Harvest rotation; * JHBURF ) SARZE A% 22 5145 (TPCC) A 7]

BHE
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Fig.1 Growth modals of stands volume for some major tree species under the Grain for Green Project in southwest China
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Fig.3 Changes of carbon storage in the major stands under the Grain for Green Project to scenario A in Southwest China in the next

50 years
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Table 3 Predication of carbon storage and annual carbon sinks in the major stands under the Grain for Green Project to two scenarios in

Southwest China in the given year

X35, 1 5% 53 AF0) Years
Region Scenario Category 2020 2030 2040 2050 2060
P s A Tilkfifi it/ TeC 8.72 13.70 16.77 18.25 18.90
ARk R/ (TeC/a) 0.62 0.40 0.25 0.09 0.05
5B Tt it 8.72 11.98 12.39 15.98 9.61
AEBRAE 0.62 -0.83 0.16 0.32 -0.18
pioll A Tfit 17.63 25.84 31.94 35.52 37.69
AR B 1.00 0.70 0.55 0.25 0.20
& B fofiti it 17.63 24.51 22.14 25.32 24.75
AERAT 1.00 0.03 -3.79 0.82 0.35
P A Tk fits 2 16.04 24.29 31.23 35.53 38.53
AR 0.90 0.76 0.63 0.34 0.27
] it it 16.04 21.10 21.67 26.43 24.46
AERAT 0.90 -0.45 0.02 0.57 0.12
G fHa A Tilkcfits &2 9.00 13.60 17.75 20.48 22.33
AR 0.48 0.44 0.40 0.21 0.17
155 B it it 9.00 13.60 16.02 17.96 16.01
AERAT R 0.48 0.44 -0.41 0.23 0.24
i THa A filkcfits &2 1.59 3.14 4.47 5.39 5.91
AERRAT 0.15 0.15 0.12 0.07 0.04
5 B Wit e 1.59 2.69 1.41 2.72 2.32
AR 0.15 -0.30 0.10 0.14 -0.28
VYR HL X (A1) 5 A Wehit i 52.98 80.57 102.16 115.17 123.36
Southwest China( Total ) AEBRAT 3.15 2.45 1.95 0.96 0.73
5t B it it 52.98 73.88 73.63 88.41 77.15
AR 3.15 -1.11 -3.92 2.08 0.25

313 ARARNEFN SRR b R AR
K5 25 1 TARAAE ST 7 AR AR 23 Bk fiff B
ARAE . HCBERT AT AR DO T R R 2 4 P R Ml X
BV 185 KR IT 5 12 AR RIMIAZ 2 5 M i 378 )
RT3 5 K A LA 2 2 B BT T8 ) B Rk 5

RSS2 P R 31 8k 7 e R AR 23 5 A2 AR 78 i s XAk
W56 Ry SRR T BeAh , R el T2
RAFBRE M AR DU, 529H LA S R AE 2060 4F
WA W ARRRI A, RS R PR e £
o i T (L UL 3 4

x4 WHBERTEEMXBHEKR ITREIEMMKSBIEEMEBREESHN

Table 4 Predication of carbon storage and annual carbon storages in the major tree species of stands under the Grain for Green Project to two

scenarios in Southwest China in the given year

Ay Years

Bl Species %5t Scenario
2020 2030 2040 2050 2060
21K Pinus armandi 5 A 5.28 9.10 11.54 12.59 13.01
B 5.28 9.10 11.54 12.59 4.16
LMY Pinus massoniara TERe A 6.65 9.85 12.48 14.05 15.01
E®B 6.65 9.85 12.48 14.05 6.30
WIEZ Cryptomeria fortunei T A 8.22 11.21 12.72 13.27 13.44
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Bl Species % 5% Scenario 0y Years
2020 2030 2040 2050 2060
E=B 8.22 11.21 6.41 7.29 11.51
¥ K Cunninghamia lanceolata THH A 10.57 15.46 19.68 22.35 24.13
5B 10.57 15.46 11.31 11.97 15.94
HIBS Cupressus spp. 5 A 11.12 16.57 21.72 25.32 28.05
ERB 11.12 16.57 21.72 25.32 28.05
et Eucalypius spp A 4.95 8.87 12.17 14.33 15.63
&5 B 4.95 5.62 4.61 8.00 5.32
R Populus deltoides TEH A 6.18 9.49 11.85 13.27 14.09
5B 6.18 6.07 5.55 9.19 5.87
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