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ZHENG Cong-hui; JIA Li-ming; SUN Cao-wen; WEI Song-po; DUAN Jie. Establishment of basal
diameter relevant models and volume table for Quercus variabilis in northern China. Journal of
Beijing Forestry University (2015)37(11) 26-32 [ Ch,19 ref. ] College of Forestry, Key Laboratory for
Silviculture and Conservation of Ministry of Education, Beijing Forestry University , Beijing, 100083 ,P. R.

China.

Based on the data of 149 analytical sample trees, we established three well-performed independent
models: 1) a linear model between diameter at breast height outside bark (DBH,, ) and basal diameter
inside bark (BD,,) (DBH,,
(DBH,_,-H), and 3) a linear model between DBH ,, H and volume inside bark (V,) (DBH

-BD, ), 2) a power function model between DBH , and tree height ( H)
HY,)

based on the variables after natural logarithmic transformation. Then, based on these three independent

ob s

models, a compatible BD, -DBH -H-V, model system was established with the method of simultaneous
equations with error variables, and thus compatible volume equations (table) based on BD, -DBH, and
DBH,, -H were obtained. According to the results of six statistical indexes, residual plots, Shapiro Wilk
tests and independent data tests for each model, heteroscedasticities were not detected in these models

and residuals of these models followed a normal distribution. Ranges of residuals of these models in fitting
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and testing phases were very narrow, compared with the ranges of dependent variables. The volume table
had promising precisions, thus they could be used for estimating Quercus variabilis volume and can
provide support for dealing with illegal logging or deforestation cases of cork oak forests in northern
China. As an important component of forest growth and yield model system, DBH ,-H model can be used

to estimate average tree height given a known DBH_, , and on this basis, forest volume and biomass could

ob >
be calculated eventually. Therefore, the DBH ,-H model is very important in forest survey. We should
point out that models established in this study are only applicable for cork oak trees in northern China
with a DBH,, range of 5 —21 cm.

Key words  Quercus variabilis; basal diameter-volume table; basal diameter-diameter at breast height

model ; diameter at breast height-tree height model; compatible model
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Tab.1 Ranges of modelling variables
Hma T A% H i M 5 Z e ARAE ESZES
Data Analytic tree Diameter at breast height Tree height Basal diameter inside Stem total volume inside
sets number outside bark (DBH,;) /cm (H)/m bark (BD;,)/cm bark (V,)/m?
fetb e 7 5.2~20.9 6.3~16.0 5.9~21.0 0. 006 ~0. 161
Fitted data set (12.8) (10.6) (12.7) (0.052)
6 56 25 Hhe » 5.9~22.6 6.3~16.0 6.4~23.1 0.007 ~0. 188
Tested data set (13.2) (11.2) (13.1) (0.059)

35S BB AN 28 53 {E . Note: data in brackets is mean value of corresponding variable.
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Tab.2 Comparisons for several diameter-height models

HEIE Model AIC BIC
TR BT Power function equation 402. 564 410. 851
&1 ik 5 #E Schumacher equation 410. 549 418. 836
HEIR2E 75 Compertz equation 403. 446 414. 494
I 7R Logistic equation 408.712 416. 998
Lk A% Parabola equation 403. 286 414,335
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Tab.3  Summaries of compatible BD, — DBH,, — H -V, model
Ti H Ttems DBH,,, - BD,, DBH,, - H DBH,,, H-V,

b, 0. 706 2.724 -10. 447
by 0.941 0.538 2.004
by 0. 955
P 0. 681 0. 482 0. 865
R 0.918 0. 568 0. 935
¥ iR 2% RMS error ( RMSE) 0.944 1.329 0. 009
SHXFi2Z Total relative error( TPE) /% -0.007 -0.010 -0.031
FHRGEIRE Average systematic error(E) /% 0.093 0.031 1.010
SRR 2% Mean prediction error( MPE) /% 1.343 2.264 3. 080
SR T 43 b 1% 25 Mean percent standard error
(MPSE) /% 5.916 10. 457 14. 056

5. 602 ~20. 380 6.613 ~13.980 0. 004 ~0. 159
LA (#1& B BX Fitting phase) ; (#1E B BX Fitting phase) ; (14 BB Fitting phase) ;
Ranges for fitted values 6.261 ~21.980 7.078 ~ 14. 580 0. 006 ~0. 194

BR2E T
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Tab.4 Volume table

ZEAR g a e W ZEH TR

BD,/cm DBH,;,/cm H/m Vib/m3
6.4 6.0 7.1 0. 007
8.2 8.0 8.3 0.01
10.1 10.0 9.4 0. 025
12.0 12.0 10. 4 0.039
13.9 14.0 11.3 0.058
15.8 16.0 12.1 0.081
17.6 18.0 12.9 0.109
19.5 20.0 13.7 0. 143

V, =exp( —10. 447 +2. 004In( (BD,, -
0.706)/0.941) +0.955In(2. 724

((BD, -0.706)/0.941)%%%)) (9)
V, =exp( —10.447 +2. 004InDBH,, +
0.955In(2. 724DBHS™ ) ) (10)
V, =exp( —10.447 +2.004InDBH,, +
0.955InH) (11)
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