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Stem biomass estimation models for dominant shrubs on the northern Loess Plateau of Chi-
na. YANG Xiandong' > WEI Xiao+rong' > SHAO Ming-an® > (' College of Natural Resources and
Environment  Northwest A&F University Yangling 712100 Shaanxi China; *State Key Laboratory
of Soil Erosion and Dryland Farming on the Loess Plateau Northwest A&F University Yangling
712100 Shaanxi China; *Institute of Geographical Sciences and Natural Resources Research —Chi-
nese Academy of Sciences Beijing 100101  China) .

Abstract: A total of 200 stems of Caragana korshinskii and 210 stems of Salix psammophila were
collected in the late August of 2015 in the Liudaogou catchment of Shenmu County Shaanxi Pro—
vince China. Basal diameter ( D) length ( H) water content ( W,) fresh mass ( W) and dry
mass ( W) were measured for each stem of the two species. Exponential and allometric equations
were used to establish relationship models relating stem biomass to its morphological parameters. Al—-
together four models were established for each species and their accuracy of estimation was also
validated. The results showed that the allometric model that used D*H as input variable was optimal
in estimating stem biomass for C. korshinskii and S. psammophila after transformed into its linear
form. Meanwhile the heteroscedasticity of the biomass data was greatly eliminated. This model had
a maximum value of coefficient of determination ( R*) and meanwhile minimum values of mean
error ( ME)  mean absolute error ( MAE)  total relative error ( TRE) mean systematic error
( MSE) and mean absolute percentage error ( MPSE)  thus basically meeting the requirement of
the accuracy in ecological study.
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Table 1 Correlation coefficients among stem basal diame—
ter length water content fresh mass and dry mass for
Caragana korshinskii and Salix psammophila

H Wy Wy 4

D 0.714** -0433%% 0903**  0.897**
Caragana H -0.208**  0.810**  0.804**
korshinskii Wo -0.372**  -0.415**

W 0.997* *

D 0.855** -0.774** 0.941%*  0.938**
Salix H -0.736* % 0.822**  0.816™*
psammophila W -0.693**  -0.731**

Wy 0.995* *
* % P<0.01. D: Basal diameter; H: Length; W,:
Water content; W: Fress mass; W: Dry mass.
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Fig.1 Stem basal diameter length water content fresh mass (2~4)
and dry mass for Caragana korshinskii ( A) and Salix psam—
mophila ( B) .
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2
Fig.2 Relationships between stem biomass and its morphological variables for Caragana korshinskii.
W.D.H R N . W D H and R indicated dry mass basal diameter length and the residual of model
respectively. A\B.C D (1) (2) .(3) (4 A B C and D were fitted by model (1) (2) (3) and (4) respectively. The

same below.

2
Table 2 Stem biomass regression models and evaluation of the goodness in fitting for Caragana korshinskii and Salix psam—
mophila

Species Formula Regression Estimate of parameter Goodness indicator of fitting
model Bi B R? ME (g0 MAE (g) TRE (%) MSE (%) MPSE ( %)
(1) W=, ef2?” 2.7068 0.2712 0.722 -11.42 19.94 -15.99 -3.51 20.07
Caragana (2) W=, HP> 0.0011 2.2568 0.485 8.72 31.90 17.01 23.22 65.56
korshinskit (3) W=g, Db 0.0835 2.7689 0.812 -5.49 15.37 -8.38 -5.54 18.81
(4) W=g,( D*H) P 0.0059 0.9686 0.904 0.03 13.39 0.05 -2.62 20.42
(1 W=, ef2? 4.0311 0.2364 0.853 -10.23 38.25 -7.08 4.56 27.37
Salix psammo-  (2) W=, HF> 1.572x107%  4.1012 0.615 18.28 45.16 15.75 26.12 46.79
phila (3) W=, DP2 0.0540 2.9405 0.910 -4.09 24.60 -2.96 1.49 20.06
(4) W=g,( D*H) P2 0.0006 1.1280 0.926 1.94 19.19 1.47 4.08 17.05
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Fig.3 Relationships between stem biomass and its morphological variables for Salix psammophila.
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Fig.4 Measured and estimated values of stem biomass for
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