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Abstract: Forest biomass estimation is the groundwork of analyzing carbon cycle and its dynamics

in terrestrial ecosystems, but the current estimation models had the problem of un-compatibility be-

tween total forest biomass and its components. Taking the Wangqing natural forest area in Jilin

Province as a case, the compatible concept of building forest biomass models based on forest inven-

tory was brought forward. A series of compatible biomass estimation models, taking stem volume as

one of the independent variables, were established by using simultaneous equations. The accuracy

of the models in estimating the biomass of coniferous forest, broad-leaved forest, and mixed forest

was all higher than 95% , suggesting that these models basically solved the problem of un-compati-

bility between total forest biomass and its components.

Key words: natural forest; forest biomass; estimation; forest inventory; compatible model.
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Tab.1 Fitting results of forest biomass model using stepwise regression method

MR A STy FIARE bR LG MXRE Fp2E BUGKE
Forest Biomass Independent Regrf.esision Standard Collinearity statistic Corre_la_lion Res_idual Prediction
type variable coefficient error Toﬁ :%1 . VIFA coeff[l;lent V?{r;l;?:e e;():c(u;/it(;f
A B+ Cons. —17.843 3.618 0. 996 8.253 98.32
Trunk v 0.267 0. 020 0.203 4.928
H 2. 496 0. 467 0. 194 5.146
C 22.894 4.621 0.410 2. 440
D -0.656 0. 299 0. 260 3.848
B 56 Cons. -2.449 1.384 0.976 3. 463 96. 4
Crown C 18. 885 2.876 0. 444 2.251
v 0. 046 0. 009 0. 385 2.599
A 0.033 0.015 0.634 1.578
ARbF Cons. -24. 089 4.572 0. 990 13.175 93.4
Wood v 0.171 0.025 0.203 4.928
H 3.307 0. 590 0.194 5.146
C 28. 269 5.839 0. 410 2. 440
D -0.834 0.378 0. 260 3.848
53 Cons. -3.026 1.115 0.975 2.247 91.72
Branch C 15.133 2.316 0. 444 2.251
v 0.036 0. 007 0. 385 2.599
A 0. 027 0.012 0. 634 1.578
T Cons. 0. 865 0.810 0.804 1.207 85.23
Shrub and grass V 0. 027 0. 005 0.451 2.219
C -4.717 1. 685 0. 451 2.219
B W+ Cons -2.372 1. 845 0.997 3.987 99. 26
Trunk v 0.403 0. 008 0.677 1.478
D 0. 446 0. 166 0.677 1.478
ek Cons. 5.700 3.279 0. 857 19. 109 97.59
Crown v 0.118 0.015 0. 999 1.001
N -0.004 0. 001 0. 999 1.001
PN Cons. 4. 650 1. 440 0. 995 3.687 99. 09
Wood v 0.339 0. 007 0.999 1. 001
N -0.002 0. 001 0. 999 1.001
R AL Cons. 4.849 3.231 0. 825 18.556 97. 61
Branch v 0.101 0.015 0.999 1. 001
N -0. 004 0. 001 0.999 1. 001
T Cons. 4.552 0. 603 0.754 1.307 81.36
Shrub and grass C -0.628 0. 088 0.811 1.232
% -0. 001 0. 002 0. 811 1.232
C W+ Cons. -12. 169 5.026 0.996 8. 067 97.25
Trunk v 0.367 0.013 0. 499 2.004
H 1. 655 0. 640 0. 499 2.004
ek Cons. 11. 406 4.562 0.978 4.623 94.51
Crown v 0.136 0.010 0. 499 2.004
H 1.123 0. 485 0. 499 2.004
ARbF Cons. 1.358 1.721 0. 994 8. 020 95.27
Wood v 0.327 0. 009 1. 000 1. 000
53 Cons. 5.443 2.253 0.978 3.219 85. 84
Branch v 0.118 0. 009 0. 440 2.272
C -11.096 3.877 0. 440 2.272
T Cons. 3.361 0.171 0.774 1.417 83.67
Shrub and grass C -2.895 2.097 0.412 2.427
v 0.003 0. 005 0.412 2.427

A EFH AR Needle-leaved forest; B: [l M-#K Broad-leaved forest; C: %t F1RAEHK Mixed forest. B[] The same below. Cons. : %% Constant; V: #R4y
EF Forest volume; H: 4B E Average height; C: ABMIE Canopy; D: 1475 Average DBH.
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Tab.2 Fitting results of forest biomass model

AR AP HL A ARG B2
Forest type Biomass Model Prediction accuracy
P(%)
A MK Tree -20.292 +41.779C +0. 313V -0. 656D +2. 496 H + 0. 0334 98.22
) {2 Bark 5.245 -5.375C +0. 096V +0. 178D -0. 811H 94. 03
Wi Leaf 0.577 +3.752C +0. 01V +0. 0064 93. 26
FEHK Forest —-19.427 +37.062C +0.34V -0. 656D +2.496H +0. 0334 97. 04
B MK Tree 3.328 +0.521V +0.446D -0. 004H 98. 83
) Kz Bark -7.022 +0.064V +0.446D +0. 002N 97. 66
Wi Leaf 0.851 +0.017V -0. 004H +0. 004 N 96. 01
FEMK Forest 7.880 —-0.628C +0. 520V +0. 446D - 0. 004H 97.25
C MK Tree -0.763 +0.503V +2.778H 97.02
) Jz Bark -13.527 +0.04V + 1. 655H 93.58
I Leaf 5.963 +11.096C + 1. 123H 90. 62
FEHK Forest 2.598 -2.895C +0.506V +2. 778H 96. 82
F3 SR ERSEFREXRE
Tab.3 Correlation coefficients between needle-leaved forest parameters
Mo F TPk I PA) V-1 i As V-2 i Moy EM MR35 ¥ v T TH A
Forest Average age Canopy Average DBH Average height Volume Density Sectional area
parameter A C D H Vv N in ?}BH
A 1 0.508 * 0.708 * * 0.519* 0.598 * * -0.399 0.560 " *
C 0.508 * 1 0.462 " 0.456 " 0.741 " 0. 141 0.863" "
D 0.708 * * 0.462 " 1 0.856 " * 0.715** -0.660" " 0. 608 " *
H 0.519* 0.456 " 0.856 " * 1 0.780 " * -0.453* 0.634"*
14 0.598 * * 0.741" " 0.715** 0.780 " * 1 -0.158 0.878 " *
N -0.399 0. 141 -0.660" " -0.453 " -0. 158 1 0. 065
B 0.560 " * 0.863" " 0. 608 " * 0.634" " 0.878" " 0. 065 1
% P<0.05; * % P<0.01. F[d The same below.
x4 HHREEMESSHIEFHIEXRY
Tab.4 Correlation coefficients between needle-leaved forest biomass and forest parameters
EX7E LN I PA 2 -2 Az S H v BE MorEH Mo i e T TR
Biomass Average age Canopy Average DBH  Average height Volume Density Sectional area
A C D H Vv N in DBH
B
T Trunk W, 0.583 " " 0.782** 0.726* " 0.626" " 0.984 " -0.161 0.806 " *
MK Tree W, 0.512** 0.720 " * 0.722** 0.792** 0.983* " -0.137 0.799 " *
P Crown W, 0.564"* 0.750* * 0.636" 0.599 " * 0.899 " * -0.001 0.776**
HEEL Shrub and grass W, 0.343 0. 256 0.399 0.515* 0.701** -0.116 0.436*
FEMK Forest W 0.510" " 0.708 * * 0.720 " * 0.793** 0.987" " -0.138 0.808 " *
AH Wood W, 0.560 " * 0.787"* 0.728" " 0.846" * 0.962* * -0.17 0.687**
W HZ Bark W, 0.507** 0.647"* 0.614"* 0.610" * 0.946 " * -0.095 0. 608 * *
WA Branch W, 0.565"* 0.723"* 0.681"* 0. 666 * * 0.896 " * -0.079 0.525**
Wt Leaf W, 0.591 " 0.723* " 0. 494 * 0.393 0.833"* 0.079 0.530*

SR ZIEARBAAR, AE YR ARG, B, [B1E 7 F
WA GIHE A TN BRFESEER. 53 4h, BOAR M
M B SHEMAEYE W HHERBEBEK(r =
0. 808 ), fH/Z A 5] AA AL X 2 thy T it v W i
B X S5MAER VAR C Mo H F
MBI D Z i) 54 P TEAH O, A 2 R 58055 )
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Fig.2 Standardized residuals of models.

a )5 MK Needle-leaved forest; b )[FE Mk Broad-leaved forest;
¢ VEFFEIR A Mixed forest.
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Tab.5 Accuracy assessment of the models ( n =10 )
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Forest Measured forest Estimated forest Average

type biomass biomass relative error
W(t-hm2) W(t'hm’z) E(%)

A 73.45 77.12 -4.76

B 90. 63 85. 65 5.82

C 82.36 87.30 -5.66
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