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Ecosystem Service Value’ s Prediction of Forest Carbon Fixation Oxygen

Release and Air Purification of Wutong Mountain in Shenzhen
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Abstract  This study is designed to evaluate the ecological value of forests in purifying the air decreasing carbon
dioxide and releasing oxygen in Wutong Mountain of Shenzhen China in 2005. The aerial photography of 0. 3 m resolution
and the data of eight forest quadrats of Shenzhen Wutong Mountain in 2005 were collected and analyzed by using ArcGIS
software and Citygreen model. Based on some newly established models and optimized parameters we estimated that the
ecological value of Wutong Mountains forests in terms of fixing carbon releasing oxygen and purifying the air in 2005 was
worth 155. 60 million RMB. The predictive carbon fixation and oxygen release values of Wutong Mountain forest would be
178.35 197.40 215.97 235.01 and 255.91 million RMB respectively in 2015 2025 2035 2045 and 2055. The
estimated ecological service value in reducing pollution and purifying the air was 4.52 million RMB in 2005. The
accordingly predictive values would be 5.176 0 5.727 7 6.271 2 6.793 1 and 7.4259 million RMB respectively in
2015 2025 2035 2045 and 2055. These results show there are huge ecological service values of forests in fixing
carbon releasing oxygen reducing pollution and purifying the air. The difference between the varied growth rates of trees
and the growth rate of ecological benefits in different years depends upon the constraint and influence of the growth patterns
among different kinds of trees.
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1
Tab.1 Survey of woodland plant
' Stand basal area/
Species Tree number Species type Crown ane )dsi area Growth rate
form cm
liea chinensis 11 Small evergreen arbor Elliptic 81.113 5 Moderate
Sterculia lanceolata 1 Evergreen Round 7.958 0 Slow
broadleaved arbor
Psychotria rubra 6 Evergreen shrub Cylindrical 75.282°5 Moderate
Schefflera octophylla 6 Evergreen arbor Elliptic 92.816 6 Fast
Rapanea neriifolia 12 Small evergreen arbor Elliptic 25.246 7 Slow
Rhododendron simsii 5 Deciduous shrub Round 15.178 7 Slow
Machilus microcarpa 7 Evergreen arbor Cymose 20.372 4 Fast
Thea 14 Evergreen shrub 21.787 8 Moderate
Machilus breviflora 41 Evergreen arbor Cymose 329.646 5 Fast
Machilus leptophylla 2 Evergrecn arbor Cymose 114.913 3 Fast
Castanopsis sfissa 3 Evergreen arbor Round 602.339 6 Fast
Diospy isi 3 Small Round 114.913 2 Fast
iospyros morrisiana deciduous arbor oun . as
. L”?ea coreana 1 Small evergreen arbor Round 6.446 0 Moderate
var. sinensis
Sageretia thea 2 Vine shrub Ductile 20.372 4 Moderate
and storabic
. . 3 Small arbor Round 75.362 1 Slow
Cratoxylon ligustrinum
Alangiaceae chinese 3 . Small Round 215.183 8 Fast
deciduous arbor
Helicia reticulata 1 Evergreen arbor Round 22.998 6 Moderate
Litsea monopetala 8 Evergreen arbor Round 70.507 8 Fast
Prunus phacosti 1 Small Ellipti 58.013 7 Sl
unus phaeostica deciduous arbor illiptic .013 ow
llex viridis 10 Small evergreen arbor Elliptic 336.017 9 Fast
Ficus fistulosa 2 Small evergreen arbor Elliptic 31.8319 Slow
Acronychia pedunculata 3 Evergreen arbor Round 129.674 2 Fast
Camellia oleifera 1 Small evergreen arbor Round 38.516 6 Moderate
o . Small
Aquilaria sinensis 1 Evergreen arbor 31.8319 Fast
and glomerate
Tricalysia dubia 5 Smal arbor Elliptic 27.662 0 Slow
Aporusa dioica 2 Small arbor Elliptic 25.783 9 Slow
Myrica rubra 11 Small evergreen arbor Round 232.054 8 Fast
Gleditsia australis 1 Deciduous arbor Round 561.5152 Fast
. Small
Lindera glauca 1 deciduous arbor Round 6.446 0 Slow
. . Evergreen needle- L
Pinus massoniana 1 leaved arbor Pyramidal 258.554 8 Fast
1 Evergreen arbor Round 13.449 0 Moderate

Homalium cochinchinensis
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Tab. 2 Eco-service value of carbon fixation and oxygen release of sample plots
Carbon Eco-service Oxygen Eco-service Carbon Eco-service Oxygen Eco-service
Sample Year storage value of carbon release value of Sample Year storage value of release value of oxygen
plot capacity/ fixation/ capacity/ ~ oxygen release/| plot capacity/ carbon fixation/  capacity/ release/
t yuan a”! t yuan a™! t yuan a”! t yuan a”!
2005 0.28 73.05 0.75 263.57 2005 0.23 60.01 0.61 216.47
2015 0.33 86.10 0.88 310.64 2015 0.30 78.27 0.80 282.34
2025 0.37 96.53 0.99 348.29 2025 0.38 99. 14 1.01 357.64
! 2035 0.41 106.97 1.09 385.95 > 2035 0.47 122.62 1.25 442.34
2045 0.46 120.01 1.23 433.01 2045 0.56 146.10 1.49 527.04
2055 0.51 133.06 1.36 480.08 2055 0.64 166.98 1.71 602.34
2005 0.34 88.71 0.91 320.05 2005 0.28 73.05 0.75 263.52
2015 0.39 101.75 1.04 367.12 2015 0.36 93.92 0.96 338.51
2025 0.44 114.80 1.17 414.19 2025 0.42 109.58 1.12 395.28
: 2035 0.49 127.84 1.31 461.25 o 2035 0.48 125.23 1.28 451.75
2045 0.54 140. 89 1.44 508.32 2045 0.55 143.50 1.47 517.63
2055 0.59 153.93 1.57 555.39 2055 0.61 159.15 1.63 574.10
2005 0.32 83.49 0.85 301.17 2005 0.61 159.15 1.63 574.10
2015 0.34 88.71 0.91 319.99 2015 0.66 172.19 1.76 621.16
2025 0.38 99. 14 1.01 357.64 2025 0.70 182.63 1.87 658.80
: 2035 0.44 114.80 1.17 414.11 7 2035 0.74 193.07 1.97 696. 45
2045 0.47 122.62 1.25 442.33 2045 0.78 203.50 2.08 734.09
2055 0.51 133.06 1.36 479.99 2055 0.80 208.72 2.13 752.92
2005 0.39 101.75 1.04 367.05 2005 0.69 180.02 1.84 649.52
2015 0.43 112.19 1.15 404.69 2015 0.76 198.28 2.03 715.41
2025 0.47 122.62 1.25 442.34 2025 0.82 213.94 2.19 771.89
N 2035 0.51 133.06 1.36 479.99 § 2035 0.87 226.98 2.32 818.96
2045 0.56 146. 10 1.49 527.04 2045 0.91 237.42 2.43 856.61
2055 0.60 156.54 1.60 564.69 2055 0.94 245.25 2.51 884.85
3
Tab. 3  Eco-service value of pollution-reduction and air-purification of sample plots
0 50, NO, PM 10 NO
Purify O, Purify SO, Purify NO, Purify PM 10 Purify NO
Sample

Plft Year Eco-service Eco-service Eco-service Eco-service Eco-service

Volume/t value/ Volume/t value/ Volume/t value/ Volume/t value/ Volume/t value/

yuan a ' yuan a ! yuan a ! yuan a ! yuan a !

2005 0.21 4.41 0.07 0.35 0.11 2.31 0.19 2.73 0.02 0.07

2015 0.24 5.11 0.08 0.42 0.12 2. 66 0.22 3.15 0.03 0.07

| 2025 0.27 5.81 0.09 0. 49 0.14 3.01 0.25 3.57 0.03 0.07

2035 0.30 6. 44 0.10 0.56 0.16 3.36 0.28 3.99 0.03 0.07

2045 0.33 7.14 0.11 0.56 0.17 3.71 0.31 4.41 0. 04 0.14

2055 0.37 7.91 0.12 0.63 0.19 4.06 0.34 4.9 0. 04 0. 14

2005 0.24 5.25 0.08 0.42 0.13 2.73 0.23 3.22 0.03 0.07

2015 0.28 6.09 0.09 0.49 0.15 3.15 0.26 3.78 0.03 0.07

) 2025 0.32 6. 86 0.11 0.56 0.17 3.57 0.30 4.27 0. 04 0.14

2035 0.36 7.63 0.12 0.63 0.18 3.99 0.33 4.76 0. 04 0.14

2045 0.39 8. 47 0.13 0.70 0.20 4.34 0.36 5.25 0. 04 0.14

2055 0.43 9.24 0. 14 0.77 0.22 4.76 0.40 5.74 0.05 0. 14
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3 Continued

05 50, NO, PM 10 NO
Purify O, Purify SO, Purify NO, Purify PM 10 Purify NO
Sample Year
plot Eco-service Eco-service Eco-service Eco-service Eco-service
Volume/t value/ Volume/t value/ Volume/t value/ Volume/t value/ Volume/t value/
yuarr a - ! yuarr a~ ! yuan a ! yuan a ! yuan a
2005 0.28 5.95 0.09 0. 49 0.14 3.08 0.26 3.71 0.03 0.07
2015 0.32 6. 86 0.11 0.56 0.17 3.57 0. 30 4.27 0.04 0.14
2025 0.34 7.28 0.11 0.63 0.18 3.78 0.32 4.55 0.04 0.14
. 2035 0.37 8.05 0.13 0.63 0.19 4.13 0.35 4.97 0.04 0.14
2045 0.41 8.75 0.14 0.70 0.21 4.55 0.38 5.39 0.05 0.14
2055 0.51 10.92 0.17 0.91 0.26 5.67 0.47 6.79 0. 06 0.14
2005 0.28 6.09 0.09 0. 49 0.15 3.15 0.26 3.78 0.03 0.07
2015 0.31 6.72 0. 10 0.56 0.16 3.50 0.29 4.13 0.03 0.07
2025 0.34 7.35 0.11 0.63 0.18 3.78 0.32 4.55 0.04 0.14
4 2035 0.37 7.98 0.13 0.63 0.19 4.13 0.35 4.97 0. 04 0.14
2045 0. 40 8.68 0. 14 0.70 0.21 4.48 0.37 5.39 0. 04 0.14
2055 0. 44 9.38 0.15 0.77 0.23 4.83 0. 40 5.81 0.05 0.14
2005 0.28 5.95 0.09 0. 49 0.14 3.08 0.26 3.71 0.03 0.07
2015 0.34 7.42 0.12 0.63 0.18 3.85 0.32 4.55 0.04 0.14
2025 0.41 8.75 0.14 0.7 0.21 4.55 0.38 5.39 0.05 0.14
> 2035 0. 46 9.87 0.15 0. 84 0.24 5.11 0.43 6.16 0.05 0.14
2045 0.50 10. 85 0.17 0.91 0.26 5. 60 0.47 6.72 0. 06 0. 14
2055 0.55 11.83 0.18 0.98 0.28 6.09 0.51 7.35 0. 06 0.21
2005 0.21 4.41 0.07 0.35 0.11 2.31 0.19 2.73 0.02 0.07
2015 0.26 5.60 0.09 0. 49 0.13 2.87 0.24 3.43 0.03 0.07
2025 0.30 6.58 0.10 0.56 0.16 3.36 0.28 4.06 0.03 0.07
6 2035 0.35 7.56 0.12 0.63 0.18 3.92 0.33 4.69 0.04 0.14
2045 0. 40 8.54 0.13 0.70 0.21 4.41 0. 37 5.32 0.04 0. 14
2055 0.45 9.59 0.15 0.77 0.23 4.97 0.41 5.95 0.05 0.14
2005 0. 44 9.52 0.15 0.77 0.23 4.9 0.41 5.88 0.05 0.14
2015 0.48 10. 29 0.16 0. 84 0.25 5.32 0. 44 6. 37 0.05 0.14
2025 0.51 10.92 0.17 0.91 0.26 5.67 0. 47 6.79 0. 06 0.14
! 2035 0.54 11.48 0.18 0.91 0.28 5.95 0.50 7. 14 0. 06 0.21
2045 0.56 12. 11 0.19 0.98 0.29 6.3 0.52 7.49 0. 06 0.21
2055 0.58 12. 46 0.19 1.05 0. 30 6. 44 0.54 7.70 0. 06 0.21
2005 0.50 10.78 0.17 0.91 0.26 5. 60 0.47 6.72 0. 06 0.14
2015 0.55 11.90 0.19 0.98 0.29 6.16 0.51 7.35 0. 06 0.21
2025 0.59 12.74 0.20 1.05 0.31 6.58 0.55 7.91 0.07 0.21
8 2035 0.63 13.51 0.21 1. 12 0.33 7.00 0.58 8.40 0.07 0.21
2045 0. 66 14. 14 0.22 1.19 0.34 7.35 0. 61 8.75 0.07 0.21
2055 0. 68 14.70 0.23 1.19 0.35 7.63 0.63 9.10 0. 08 0.21
4 8
Tab. 4 Mean eco-service value of carbon-fixation and oxygen-release and the mean eco-service value
of pollution-reduction and air purification of eight sample plots yuan a '
Year Pollution-reduction and air-purification Carbon-fixation and oxygen-release
Total Mean Total Mean
2005 116.97 14.62 3524.08 503.44
2015 133.98 16.75 4 039.49 577.07
2025 148.26 18.53 4 470.83 638. 69
2035 162.33 20.29 4 891.60 698. 80
2045 175.84 21.98 5322.87 760.41

2055 192.22 24.03 5796.28 828.04
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Tab.5 Eco-service value of carbon-fixation and oxygen-release and pollution-reduction and air-purification of
Wutong Mountain woodland 10* yuan
Item Year
2005 2015 2025 2035 2045 2055
e pm_iﬁci‘i’(l:f“”"'red“"“(’" and 451.88 517.60 572.77 627.12 679.31 742.59
oxygen- relg::son'ﬁxa‘i"“ and 15 559.32 17 834.93 19 739.35 21597. 11 23501.23 25 591.40
4
2005 2015 -2000. 45 1
2025 2035 2045 2055 17-22.
15 559.32 17 834.93 19 739.35 21 597. 11 2005
13 4 358 - 362.
23 501.23 25 591.40 2003, Gitygreen
451. 88 517. 60 572.77 627. 12 679. 31 . 14 12 2108 - 2112.
742.59 . 2006. 26
3 27-32.
.2004.
26 3 56- 6l.
.2007. Citygreen
18 6
Citygreen GIS 1293 - 1298.
.2003.
58 4 503 - 5I1.
.2002. 129 - 133.
.2006. Citygreen
17 10
Citygreen 1918 - 1922.
.1975.
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