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Relationship between height and diameter at breast height(DBH) in mixed
coniferous and broadleaved forest based on quantile regression

ZHANG Dongyan'?, WANG Dongzhi', LI Xiao', GAO Yushan', LI Tianyu', CHEN Jing'

(1. College of Forestry, Hebei Agricultural University, Baoding 071000, Hebei, China; 2. College of Economic and
Management, Hebei Agricultural University, Baoding 071000, Hebei, China)

Abstract: [Objective] With the employment of nonlinear quantile regression method using dummy variables,
the current study is aimed to establish a prediction model for the relationship between height and diameter at
breast height (DBH) in Larix principis-rupprechtii and Betula platyphylla mixed forest so as to better predict
the tree structure and site productivity of mixed forests. [Method] Taking L. principis-rupprechtii and B.
platyphylla mixed forest of Saihanba Mechanised Tree farm in Hebei Province as the research object, with 83
pieces of standard land survey data used and dummy variables created, this paper adopted the least square
method and nonlinear quantile regression method respectively in the construction of the relationship model of
tree height and DBH of different species. [Result] The accuracy of the nonlinear quantile regression prediction
model based on dummy variables was higher than that of the one constructed using the least square method.
Specifically, when the least square method was used to fit the tree height and DBH relationship model of
different tree species, the determination coefficient, average difference and average absolute error of different

tree species models were within the range of 0.787—0.814, 1.581—-1.877 and 2.447-2.654 respectively. When
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the nonlinear quantile regression method was used, the coefficient, average deviation, and average absolute
error were within the range of 0.839—0.921, 0.213—-1.469, 0.561-2.322. In accordance with the residual
analysis, when the quantiles of 7 is 0.7, the relationship model of tree height and DBH of different species
demonstrated a higher accuracy. [Conclusion] To sum up, compared with the one constructed employing the
least square method, the prediction model of tree height and DBH relationship of different tree species adopting
the nonlinear quantile regression method has higher prediction accuracy. [Ch, 3 fig. 3 tab. 33 ref.]
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Table 1 Data of establishment model

X o N Aedb g e
Gt 1F/m MRAT T Y/ hm? % BE /(B - hm ) — —
M4 /cm 5 /m M4 /em W E/m
I 1424.00 208.87 1.070.00 15.50 10.60 14.30 10.10
SN 1 672.00 452.19 1725.00 34.60 17.90 29.20 16.20
=/ ME 1177.00 19.96 675.00 5.00 420 5.10 4.60
bR 149.63 78.69 241.00 425 234 3.92 1.77
Fx2 HEEGIOHIE
Table 2 Data of test model
. e . AL g e
Giitt TR /m MRS Y hm? /(bR hm?) — —
it /em = /m Mt /cm = /m
M 1 464.00 254.00 1 162.00 17.50 11.00 12.50 8.90
RME 1 540.00 387.40 2000.00 34.70 17.80 27.20 15.60
/MA 1396.00 157.83 850.00 5.00 3.20 5.10 4.80
brifE 39.28 73.41 269.76 6.26 2.70 447 2.16
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Figure 1 Height-diameter distribution of different tree species
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Table 3 Fitting and evaluation of basic model and quantile regression model

28 AR
i)
a b c Mp Map R’

OLS. 20.299 0.001 0.155 1.518 2.447 0.814
OLSg 16.301 0.032 0.906 1.877 2.654 0.787
7=0.1 17.445 0.033 0.978 0.962 2.032 0.848
7=0.3 17.576 0.038 0.982 0.725 1.709 0.855
7=0.5 17.657 0.043 0.992 0.465 1.342 0.872
7=0.7 17.998 0.051 1.002 0.213 0.561 0.912
7=0.9 18.005 0.065 1.005 1.432 2.206 0.839
73=0.1 13.956 0.043 0.892 0.992 2.043 0.848
73=0.3 14.559 0.052 0.981 0.681 1.882 0.861
73=0.5 14.703 0.059 0.997 0.428 1.269 0.882
75=0.7 14.996 0.071 1.001 0.235 0.852 0.921
73=0.9 15.011 0.092 1.009 1.469 2.322 0.838
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