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An aboveground biomass model for Pinus yunnanensis
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Abstract: Forest biomass, the most basic quantitative characteristic of forest ecosystems, is the basis of many
forestry and ecological problems. Because of regional differences, measurements for aboveground biomass and
the biomass of six components, including stems, branches, crowns, foliage, boles, and bark, often differ. To de-
termine if regional biomass characteristics introduced as dummy variables in one, two, and three variable
biomass models effectively improved accuracy and R? of the models, biomass data from 130 sampled trees of
Pinus yunnanensis was determined for total aboveground biomass and biomass of components, including diame-
ter alone; diameter and height ; and diameter, height, and canopy width, as independent variables. Then tradi-
tional regression was used incorporating geographic areas as characteristics of dummy variables to develop one,
two, and three variable biomass models in Xizang and Yunnan. Heteroscedasticity for each biomass model was
eliminated with weighted regression. Results of total biomass models showed that the model for total above-
ground biomass had the highest predicted precision (P) with 0.930 0-0.960 O followed by models for stem,
bark, and bole biomass with a precision of 0.900 0-0.950 0. Predicted precision for the foliage biomass models
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was relatively low, but it was still greater than 0.850 0. The coefficient of determination (R*) and P for the two
variable model compared to the one variable model was more greater, but was no differences in three variable
biomass models. With the introduced dummy variable, R*> maximum reached 0.730 0-0.960 0 and P maximum
reached 0.880 0-0.960 0, thereby reducing the standard error and the average prediction error of the estimated
value. Therefore, when constructing aboveground biomass models for different regions, the dummy variable
model should be used to improve accuracy and generality of the aboveground biomass model, thereby helping to
settle incompatibility problems between models of different regions. [ Ch, 4 tab. 23 ref. |
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Table 1 Statistics of basic conditions data for Pinus yunnanensis

o A SH M e SR LAY WTAEY WEAY WY HERE WEAEY THMAY
w/ (D)lem (H)m (Cy)im 7 (W)kg (We)lkg H(Wo)lkg B (Wg)lkg (W)/kg H(Wp)lkg 1 (We)lkg
SR 1670 11.30 420  140.60 104.60 36.00 25.90 10.20 13.00 91.50

B /ME 1.80  2.00 1.10 0.31 0.21 0.10 0.02 0.03 0.07 0.14

PEE 50 BARME 4670 3330  10.60  850.20 698.90 18530  141.90 64.80 66.50 632.40
FRifEZE 1249 732 2.51 255.22 157.52 53.42 39.19 15.39 17.68 140.27

BREE% 7466 6470  60.00 181.60 150.60 36.00  151.60  151.70 135.60 153.20

S 16.70 10.70 470  146.70 109.00 37.70 30.50 7.30 11.00 98.10

/ME 1.90 1.80 0.75 0.40 0.29 0.07 0.03 0.04 0.10 0.19

=H 80 KM 4710 2910 1260  900.60 763.80 21240  189.60 39.80 66.40 697.50
bR 1221 6.95 2.84  202.60 162.73 48.05 39.92 8.83 14.71 148.35

BREB% 7323 65.00 60.36 138.09 149.23 127.48 131.30 121.11 134.08 151.26
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Table 2 Fitting results of conventional and dummy model for Pinus yunnanensis aboveground biomass

. - AL A A WA 5 A5
BRIEEEA " ” o o ” ”
AR 1 R 2 R 3 iR 6 AL 7 R 8
R? 0.925 5 0.950 1 0.954 6 0.925 6 0.951 6 0.961 2
Esr 56.114 7 46.133 7 44.180 7 54.633 4 44.246 3 36.871 8
Eme -0.003 8 -0.004 5 -0.004 5 0.001 9 0.000 2 0.001 7
P 0.932 8 0.944 8 0.947 1 0.933 9 0.945 7 0.955 6

H2 2 2550, X T LSRR UL, AR SE A ) R R R bk i) A= RN B R
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Table 3  Fitting results of conventional and dummy model for Pinus yunnanensis stem and crown biomass

Sl e =i
. - B R [ A Y N[ 725 g i 754
ma e _ - _ - — _
PRI 1 A 2 R 3 A 6 FRI 7 PRI 8
R? 0.888 1 0.950 1 0.960 4 0.890 8 0.960 3 0.966 3
Eg 54.199 2 33.469 9 32.484 6 53.970 4 328113 30.479 4
BT B A 4 "
Erxg 0.027 8 0.000 0 0.005 6 0.006 7 0.001 1 0.002 7
P 0.909 9 09459 0.947 2 0912 1 0.954 1 09556
R? 0.803 4 0.836 4 0.840 2 0.8152 0.849 0 0.852 0
Eg: 22426 3 20.540 4 20.383 0 21.577 0 19.972 2 19.930 4
R Y LA 4 "
Erg -0.007 1 -0.004 6 -0.002 1 -0.004 6 -0.004 4 -0.001 0
P 0.895 7 0.904 2 0.904 7 0.899 7 0.908 6 0.908 8
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Table 4  Fitting results of conventional and dummy model for Pinus yunnanensis components biomass

Sl e =i
. - B R [ A Y N[ 725 g i 754
e TG AR _ - _ - — _
PRI 1 A 2 R 3 A 6 FRI 7 PRI 8
R? 0.895 0 0.930 7 09323 0.895 3 09325 0938 3
Egs 5.207 6 4.246 7 3.888 4 5.141 0 4.140 6 3.088 5
A A ) AL 2 *

Ewe 0.019 5 0.017 3 0.002 5 0.017 2 0.016 3 0.008 5
P 0.921 7 0.936 3 0.937 7 0.928 2 0.944 4 0.949 1
R? 0.880 6 0.953 9 0.957 8 0.884 2 0.956 5 0.963 8
Egx 50.619 7 31.561 4 30.316 7 50.229 3 31.021 2 28.526 2

Fht YR A 55
me Ewe -0.004 5 -0.003 9 -0.003 4 -0.004 1 -0.002 2 -0.000 7
P 0.908 5 0.942 9 0.945 2 0.909 1 0.951 4 0.958 2
R? 0.670 8 0.706 8 0.712 6 0.738 0 0.771 8 0.784 5
Egx 6.866 8 6.505 5 6.466 9 6.174 3 5.809 0 5.074 3

RO AL A 2
ne Exe -0.011 1 0.010 6 0.009 2 -0.010 1 -0.009 0 0.008 3
P 0.858 1 0.864 0 0.864 9 0.874 8 0.897 1 0.898 0
R? 0.767 3 0.807 0 0.817 0 0.775 4 0.807 6 0.817 5
Eg 18.453 4 17.182 1 15918 5 18.112 6 16.926 2 15.182 5

Bk DL A 4
e Exe -0.004 5 -0.002 8 -0.001 3 -0.003 5 -0.002 0 -0.000 8

P 0.888 7 0.896 2 0.897 6 0.889 0 0.906 7 0919 8
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