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Comparison of Different Methods for Estimating Forest Biomass and
Carbon Storage Based on National Forest Inventory Data
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(Academy of Forest Inventory and Planning, State Forestry Administration, Beijing 100714, China)

Abstract: [ Objective] To provide the basis for determining the specific estimation methods of biomass and carbon
storage in national forest inventory, by comparing and analyzing different methods for estimating forest biomass and
carbon storage. [ Method ] Based on the mensuration data of 100 Chinese fir ( Cunninghamia lanceolata) plots and
80 Masson pine ( Pinus massoniana) plots of national forest inventory in Guangdong Province in 2012, a total of 6
schemes, combined from 2 kinds of models (one- and two-variable models) and 3 methods (improved IPCC meth-
od, biomass model method and biomass conversion factor continuous function method or Fang’ method) , were com-

pared applying the individual tree biomass models of main tree species in China developed in recent years. In addi-
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tion, based on the biomass estimates of one- and two-variable models from improved IPCC method, 3 approaches, i.
e. the mean carbon content method, the component carbon content method and the constant carbon content (0.5 or
0.47) method, were used for estimating carbon storage respectively. [ Result ] Total biomass of Chinese fir and
Masson pine plots estimated from two-variable biomass models were 320 Mg and 331 Mg respectively, and the differ-
ences of estimates from one-variable models were 0.9% and 6.2% respectively. As for the improved IPCC method,
the differences of estimates from two- and one-variable models were —3.6% and —11.9% respectively for Chinese
fir, and —8.5% and -19.6% respectively for Masson pine. As for Fang’ s method, the differences of estimates
from two- and one-variable models were 6. 65 and 6. 60 times respectively for Chinese fir, and - 14.3% and
—18.0% respectively for Masson pine. For comparison of mean carbon content and component carbon content
methods, the differences of carbon storage estimates were about 0.2% and 0.4% for Chinese fir and Masson pine
respectively ; and the estimation results from constant carbon content method depended upon tree species, the carbon
storages were underestimated by 0.6% ~5.4% for Chinese fir and 3.3% ~9. 1% for Masson pine. [ Conclusion ]
For biomass estimation, the biomass model method is the most accurate, and the tree level biomass models have
lower prediction errors than stand level models. TPCC method is a volume-based general approach, which can be
ereatly improved when default parameters are changed to variable parameter models. Fang’s method is just an ap-
proach for application on large-scale of stand level models developed on the basis of IPCC method, not suitable for
middle- and small-scale applications because of its higher prediction errors than tree level biomass model method.
For carbon storage estimation, the mean carbon content method and component carbon content method are little dif-
ferent, but constant carbon content method is less accurate.

Keywords : biomass; carbon storage; biomass conversion factor; root-to-shoot ratio; carbon content; Cunninghamia

lanceolata ; Pinus massoniana
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Table 1 Statistics of main stand attributes of the sample plots

ol GeitHetR A S AR IS AT =L
Species Statistics Mean diameter/cm Mean height/m Mean age/a Closure Volume/(m® + hm ~2)

2K Chinese fir SEA4{H Mean 11.2 9.1 17 0.60 66.4
% /IME Min 6.5 4.0 4 0.20 5.2

fix KAH Max 28.8 17.1 41 0.90 214.0

L FEF)s Masson pine SEF{E Mean 14.4 10.1 24 0.54 69.1
/MH Min 7.5 4.1 9 0.30 9.2

i KAH Max 24.7 19.0 53 0.88 282.2
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Table 2 Comparison of results from different methods for estimating biomass

RI.
2 HRE4H

- WG TPCC 1% R TR ik
W Fh GRYE ! . .
. . Improved IPCC method Biomass model method Fang’ s method
Species Biomass
Al A2 B1 B2 Cl c2
F2AK Chinese fir Ja Wi Total biomass/Mg 281.8 308.4 322.9 319.9 2431.1 2446.5
Hb A= 474 Aboveground biomass/Mg 229.0 249.7 262.5 259.2 / /
HbF Ay Belowground biomass/Mg 52.8 58.7 60.4 60.7 / /
th FEAN Masson pine s A ¥ Total biomass/Mg 266.2 303.1 351.7 331.2 271.5 283.7
b A9 Aboveground biomass/Mg 221.6 249.2 293.6 272.4 / /
Hb R A= 47 Belowground biomass/Mg 44.6 53.9 58.1 58.8 / /
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Note: Scheme 1 is based one-variable model, and scheme 2 is based two-variable model.
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Table 3 Comparison of results from different methods for estimating carbon storage

B AW R R L3S ik R A [ 7 1 B R A0k
Speci Biomass estimation Mean carbon content Component carbon content Constant carbon content method/Mg
pecies
method method/Mg method/Mg 0.5 0.47
2K Chinese fir Al 140.2 140.0 140.9 132.4
A2 153.5 153.2 154.2 144.9
L4 FE M) Masson pine Al 137.8 137.3 133.1 125.1
A2 157.1 156.4 151.5 142.5
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