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Abstract: Implementing the ecological restoration by giving priority to planting trees in the eroded area, it is expected to in-
crease the carbon sink of forests. This paper studies the dynamics of Pinus massoniana forest carbon storage of Hetian basin in
Changting County of Fujian Province, southeastern China. As Pinus massoniana is the main species used in the ecological res-
toration, we carried out field surveys with 31 sampling sites in November 2011 to acquire basic data of Pinus massoniana forest
in the study area. The regression analysis between the filed-acquired data and the modified normalized difference vegetation in-
dex (MNDV]D) data derived from a near-synchronised SPOT5 image was performed in order to develop a model to estimate the
carbon storage of Pinus massoniana forest in the Hetian basin area. The obtained 2011 model was then calibrated using pseudo-
invariant feature (PIF) method to allow the model to be used for estimating the carbon storage of Pinus massoniana forest in
2004 and 2009. As a result, the spatial and temporal dynamics of carbon storage of Pinus massoniana forest in the Hetian basin
during 2004 and 2011 were revealed. The results indicate a gradual increase in the carbon storage and carbon density of Pinus
massoniana forest in the Hetian basin area in the study period. The carbon storage grew from 9.28<X10° t in 2004 to 12.49X
10° t in 2011, accompanied by an increase in carbon density from 27.31>X 107" t/m* to 35.84 X 10" t/m? during the period.

This suggests a significant increase of the carbon sink of Pinus massoniana forest in the area, particularly in the last two years
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from 2009 to 2011.
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Table 1 Models for retrieving the carbon storage of Pinus massoniana forest
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Fig.4 Comparison between measured and predicted carbon storage of Pinus massoniana forest
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Table 2 The carbon storage of Pinus massoniana forest in

the study area from 2004 to 2011
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Table 3 The classified carbon storage of Pinus massoniana

forest during the study years
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Fig.5 Spatial variations of the carbon storage of Pinus massoniana forest in the study area

2004
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Table 4 Spatial variations of the carbon storage of Pinus massoniana forest with different altitudes

BRI CGEE) @R (m)  TEARCI0Y m?) RTS8 () PIkAE R (1074 t/m?) SRAER(10° O BEREEREET S T4 L O

<400 21754.93 64.05 17.80 3.87 41.74

400~600 9917.48 29.20 37.09 3.68 39.65

2004 600~800 2113.22 6.22 73.01 1.54 16.63
=>800 179.78 0.53 101.82 0.18 1.97

<400 22 084.37 63.09 24.36 5.38 46.30

400~600 10 988.52 31.39 45.56 5.01 43.08

2009 600~800 1834.30 5.24 64.13 1.18 10.12
=>800 96.74 0.28 59.42 0.06 0.49

<400 20621.14 59.16 20.42 4.21 33.70

2011 400~600 10 608.53 30.43 49.24 5.22 41.82
600~800 3321.45 9.53 83.78 2.78 22.28

=800 305.32 0.88 90.20 0.28 2.20

x5 LDRE#MHKBREEESFERENS BT

Table 5 Spatial variations of the carbon storage of Pinus massoniana forest with different slopes

BFECGE) ) R0 m?) IR E O SFEBRAEE (107! t/m?) SRAEE(10° O SEREEREET ST 4 L O0

<5 9463.51 27.86 22.45 2.12 22.90

5~15 13528.01 39.83 22.91 3.10 33.40

2004 15~25 7120.64 20.96 32.28 2.30 24.77
25~35 2913.87 8.58 42.82 1.25 13.45

35~45 788.24 2.32 52.38 0.41 4.45

> 45 151.14 0.44 63.00 0.10 1.03

<5 9251.32 26.43 28.93 2.68 23.03

5~15 13 680.01 39.08 29.04 3.97 34.19

2009 15~25 7773.11 22.21 37.68 2.93 25.20
25~35 3262.26 9.32 45.87 1.50 12.88

356~45 877.88 2.51 52.20 0.46 3.94

>45 159.36 0.46 55.19 0.09 0.76

<5 9 362.68 26.86 29.56 2.77 22.16

5~15 13 470.33 38.65 29.37 3.96 31.67

2011 15~25 7 460.13 21.40 42.19 3.15 25.19
25~35 3348.35 9.61 54.95 1.84 14.73

35~45 1009.36 2.90 63.70 0.64 5.15

=>45 205.61 0.59 67.12 0.14 1.10
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