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Carbon Sink Effect of Liquidambar formosana in Yuelu Mountain

LIU Jie' ,SHI Qing-song’ ,SHEN Shou-yun' , WANG Li-bao'"
(1. Central South University of Forestry & Technology sChangsha, Hunan 410004 ,China;

2. Forestry Bureau o f Guzhang County ,Guzhang s Hunan 416300, China)

Abstract: Liquidambar formosana forest occurring in Yuelu Mountain, Changha, the capital of Hunan
Province is known as the main component of the forest system of the city,it is also one of the four red-leaf
scenic forests in China. It is of great importance to study the carbon sink effects of L. formosana forest in
Yuelu Mountain for scientifically evaluating and managing scenic forest resources in Changsha. The carbon
sink effects of L. formosana in Yuelu Mountain were investigated and analyzed by using field investigation
and relative growth models. Optimal models describing biomasses of different organs of L. formosana for-
est were established. Carbon storages of the root,trunk, branch,and leaf,as well as the total storage were
estimated by using the established models. For the L. formosana forest with the diameter range of 6. 1—46
cm, the carbon storages of different organs were in the order of trunk™ root™ branch™ leaf. For those
with diameter above 46 cm,the order was trunk™ branch™> root™ leaf. Fitting equation of carbon sinks in
the study area was C=0. 124D**% ,(R*=0. 985). The average carbon sequestration rate increased with di-
ameter. L. formosana forest in Yuelu Mountain demonstrated a large carbon sink capacity, the average car-
bon storage in each sampling plot was about 8. 70 t,the average carbon density was 96. 69 t/hm’,indicating
that the forest significantly improved the urban living environment.
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Table 1 Biomass model comparison of L. formosana in Yuelu Mountain
AWy 2 53 RLAY 7 i S a S8 P 4 B E Sig. HFS

W+ a(DH)? 0.046 0.916 0.953a 0. 00 1
aD’ 0. 60 2.538 0.933a 0. 00 2

ae 18. 644 0.093 0.916a 0. 00 3

aDH" 1.131 0.672 0.927a 0. 00 4

(53 a(DH)? 6.179 1.619 0.775a 0. 00 5
aDb 0.011 2.507 0.795a 0. 00 6

ae 2.953 0.095 0.769a 0. 00 7

aD*H" 1.188 6.414 0.771a 0. 00 8

i ot a(D?H)" 0.068 0. 550 0.931a 0. 00 9
aD’ 0.377 1. 056 0.939a 0. 00 10

ae™ 3.404 0.044 0.941a 0. 00 11

aD*H" 0.051 1. 836 0.926a 0. 00 12

AR a(D*H)? 0.776 0. 491 0.957a 0. 00 13
aD’ 0.667 1. 445 0.939a 0. 00 14

ae 15. 034 0.057 0.965a 0. 00 15

aDH" 1.017 0. 361 0.987a 0. 00 16
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Table 2 Biomass distribution of single L. formosana in Yuelu Mountain
B/ em T AW it/ ke AWyt kg REEE7/B ol A kg A ke
6.1~16.0 18.51(34.09%) 5.62(10.35%) 5.65(10.40%) 24.52(45.16%) 54.29
16.1~26.0 163. 66(60. 87 %) 25.50(9.48%) 8.90(3.31%) 70. 81(26.34%) 268. 86
26.1~36.0 361.79(65. 94 %) 63.23(11.52%) 13.65(2.49%) 109. 99(20. 05%) 548. 66
36.1~46.0 791.50(71. 03 %) 135.62(12.17%) 22.47(2.02%) 164.79(14.79%) 1114.38
46.1~56.0 1 241.09(73.54%) 207.69(12.31%) 31.82(1.89%) 206.97(12.26%) 1 687.57
56.1~66.0 1935, 78(75. 36 %) 324.09(12.62%) 49.19(1.91%) 259.77(10.11%) 2 568. 83
66.1~76.0 2 746.20(76.07 %) 474.51(13.14%) 76.22(2.11%) 312.99(8.67%) 3 609.91
76.1~86.0 3 720.85(75.62%) 701.36(14. 25%) 128.37(2.61%) 369.62(7.51%) 4 920. 21
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Table 3 Organ carbon storage’s distribution of L. formosana in Yuelu Mountain

BB/ em T fith i/ kg B it i/ kg g fif o/ kg MRk fiff i/ kg KA/ ke
6.1~16.0 9.50(34.35%) 3.14(11.34%) 3.21(11.36%) 11.81(42.72%) 27.65
16.1~26.0 83.99(61.14%) 14.23(10.36%) 5.05(3.68%) 34, 10(24.82%) 137. 38
26.1~36.0 185. 67(65. 91 %) 35.29(12.53%) 7.75(2.75%) 52.97(18.81%) 281. 69
36.1~46.0 406. 20(70. 76 %) 75.70(13.19%) 12.76(2.22%) 79.37(13.83%) 574.02
46.1~56.0 636.93(73.16%) 115.93(13.32%) 18.07(2.08%) 99.68(11.45%) 870. 61
56.1~66. 0 993, 44(74. 84 %) 180.91(13.63%) 27.93(2.10%) 125.11(9. 42%) 1327.39
66.1~76.0 1409, 35(75. 44 %) 264.87(14.18%) 43.28(2.32%) 150. 74(8. 07 %) 1 868. 24
76.1~86.0 1.909. 54(74.83%) 391.50(15. 34 %) 72.90(2. 86 %) 178.01(6.98%) 2 551. 96
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Fig. 1 Distribution of individual organ carbon storage about

L. formosana in Yuelu Mountain
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Fig. 2 Average rate of carbon sequestration about

L. formosana in Yuelu Mountain
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Table 4 Carbon storage and carbon density of plots about

L. formosana in Yuelu Mountain
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