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Estimating the carbon storage of Fuyang forest
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Abstract; The forest ecosystem carbon storage was visually quantified, and its spatial distribution was identified,
based on remote sensing images data on forest resources and ArcGIS 10.0 software, Fuyang City as a case that belongs
to the typical subtropical climate, making use of InVEST-Carbon models to estimate carbon stocks of the Fuyang forest
ecosystems. The results showed that there were obvious regional differences about the distribution of carbon storage in
Fuyang forest ecosystems from east to west which showed high-low-high-low distribution. The total carbon storage of
Fuyang forest ecosystems was 26.743 7 million t. And it valued 3 990.421 million yuan. The average carbon density

distribution of various kinds of forest type was: evergreen broad-leaved forests > coniferous and broad-leaved mixed
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forests > bamboo forest > masson pine forests > fir forests. It was roughly identical to the carbon density distribution in

the major types of the Ecological Public Welfare Forest in Zhejiang Province. And we found that its total forest carbon

density was about 180.75 t + hm™. Tt exceeded the Ecological Public Welfare Forest in Zhejiang Province and all over

the country in carbon density. The calculated carbon density was not so far from that computed by the relation between

the biomass and volume based on forest inventory data that was 28.3780 million t. The InVEST-Carbon model could be

applied to the estimation of the overall forest ecosystem carbon storage. By the research it implied that the evaluation

results of the InVEST model were clear and intuitive. The quantitative forest carbon was shown in form of a map by im-

porting less data. The InVEST model could be used to the prediction of the future or multiple simulations, etc. It pro-

vides the decision-making information of the natural resources management for the government, non-profit organizations

and companies. It can be an effective tool for gain and loss of balance assessment with the multifunction and modular-

ized designation.
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Fig. 3 Raster map of Fuyang forest ecosystems
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Table 1  Main forest types and codes of Fuyang
INPEEL(A) 1

FRARIEAY ' Number Tri: Ejjﬂ Elf@u

Forest type Code of vector b’ ¢ (’; age
cells (hm’) (%)

AR R AR 1 930 122068  7.32%

Evergreen broad-
leaved forests

- TR SR 2 5855 670555 38.58%
Coniferous and broad-

leaved mixed forests

Pk 4 4179 502790 30.16%
Bamboo forests

AR 31 2145 234341  14.06%
Masson pine forests

AR 32 1496 137246  8.23%

Fir forests
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Table 2 Carbon density of the 4 carbon

pools in Fuyang forest ecosystems

i
H E W e AHLY) S
mm REE BREE LT BREE R
' S Soil
Ground  Underground . Dead Total
Code organic .
carbon carbon organic carbon
. . carbon .
density density . carbon density
density .
density
1 49.3 9.9 166.9 4.9 231.0
2 38.8 7.8 142.6 3.9 193.0
4 39.5 20.1 119.0 53 183.9
31 27.7 5.5 131.0 2.7 167.0
32 30.1 6.0 87.5 3.2 126.8

T BRI - hm?

Note : Units of carbon density is t - hm?.
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Table 3 Carbon strorage estimated by biomass
P PRI Fp AP AN BRI (t- hm?) et aE (1) SRR (1)
Code Dominant species Calculating formula of biomass Carbon density Carbon storage Total carbon storage
1 N B=V/(0.7833+0.0026V) 25.0 2 702 066.4 28 378 018.9
Schima superb
Ty B=V/(0.7883+0.0026V) 21.3 30 734.4
Cinnamomum camphora
2 iEEN B=V/(1.0202+0.0022V) 32.6 253 703.0
Cupressus Linn
A B=V/(0.5788+0.0020V) 49.4 24 453.0
Sassafras tsumu
WA B=V/(0.6539+0.0038V) 47.3 320 321.8
Liquidambar formosana
N B=V/(0.6539+0.0038V) 21.4 7381 895.8
Quercus
Ly B=V/(1.2917+0.0022V) 42.1 55725
Cryptomeria
] B=V/(0.7883+0.0026V) 27.2 58 066.6
Soft broadleaves
TR AR B=V/(1.4254+0.0004V) 37.3 27 184.9
Pinus elliottii
KAz B=V/(1.2917+0.1829V) 44.2 4169.6
Metasequoia glyptostrodoides
T B=V/(0.6539+0.0038V) 57.8 419 086.7
Populus
i 7] B=V/(0.7883+0.0026V) 15.7 3128 973.5
Hardwoods
31 SEM B=V/(1.4254+0.0004V) 222 41525225
Pinus massoniana
32 AR B=V/(1.2917+0.0022V) 23.3 2552 775.6
Cunninghamia lanceolata
4 BT T 224 8 026 492.6

Phyllostachys heterocycla None
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Fig. 4 Space distribution of Fuyang forest

ecosystems carbon storage
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