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Estimation methods for dominant height in natural

forest of Picea schrenkiana var. tianschanica
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Abstract: [Objective] To select the optimal dominant height estimation method for natural Picea
schrenkiana var. tianschanica forests in the Tianshan Mountains, this study compared seven methods to
provide a scientific basis for regional forest site quality evaluation. [Method] Based on three 1 ha sample
plots in the Tianshan region of Xinjiang, seven stand dominant height estimation methods were constructed
using the traditional method, modified largest tree method, small plot estimation, and U-estimation method
as foundations, combined with two dominant tree selection strategies (largest DBH trees and tallest trees).

The relationships among methods were analyzed through correlation and significance difference tests.
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Different sub-plot sizes and density gradients were established to determine the threshold ranges where
dominant height estimation stabilized. Uncertainty was quantified using bias and stratified standard
deviation, and correlation analysis with stand volume, mean DBH, biomass, and other factors was conducted
to comprehensively select the optimal method. [Result] (1) Correlation coefficients among the different
dominant height estimation methods ranged from 0.76 to 0.99, with significant differences detected among
them. (2) The threshold plot area for stable dominant height estimation was 0.06—0.13 ha, and the stand
density threshold was 500—1 000 tree/ha. (3) The modified largest tree method (5.99) and U-estimation
method (6.02) using the tallest tree selection strategy produced the smallest uncertainty. (4) All dominant
height estimation methods showed strong correlations with stand factors, and the modified largest tree
method (tallest tree strategy) was identified as the optimal method for natural Picea schrenkiana var.
tianschanica forests. [Conclusion] The modified largest tree method (tallest tree strategy) identified in this
study is suitable for dominant height estimation in natural Picea schrenkiana var. tianschanica forests and
can provide technical support for site quality evaluation of natural forests in this region.
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Tab. 1 Statistics of stand variables for Picea schrenkiana
var. tianschanica natural forest sample plots
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Tab.2 Dominant height estimation methods
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Tab.3 Evaluating differences in dominant height estimation methods

LR e RS HI H2 H3 H4 H5 H6 H7

HI -0.57 1.78 1.38 2.56 2.12 1.37
H2 0.52 2.35 1.95 3.12 2.69 1.94
H3 0.73 0.61 -0.41 0.77 0.33 —0.41
H4 0.86 0.59 0.39 1.17 0.74 -0.01
H5 2.25 221 2.16 2.16 -0.43 -1.18
H6 2.31 221 2.18 2.15 0.53 -0.74
H7 0.90 0.66 0.58 0.45 2.15 2.13

T MR 2 B A 36 A 22 5 008, AR MO B Rom b 225 PP 2 W) 22 573 40 2. 25 (p<<0.05) .
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Tab. 4 Results of the correlation analysis for dominant

height estimation methods

Bt E Hl H2 H3 H4 H5 H6
H2 0.99
H3 097 098
H4 096 098  0.99
H5 077 078 078 078
H6 075 077 077 0.78  0.99
H7 095 097 098 099 079 0.79
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g 4 from various dominant height estimation method
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R Iy awRrs
O BT RUR S Y B MM REREE B R H2 0685 1.647 1121 1723673 1723935
B4 AR5 I i b H3 0718  1.555  1.069 1672280 1672542
Fig. 4 Uncertainty of each dominant height method H4 0.722 1.473 0.991 162 327.8 162 354.0
s s . \ o s H5 0.564 2.335 1.603 203 722.4 203 748.5
x5 BRBEGEHFENAEBRSHIHES
W4y B T HgHE L H6 0.565 2315 1589 2029821 2030083
Tab. 5 Correlation between dominant height estimates H7 0.751 1404 0962 158011.5  158037.6

and stand factors for each dominant height
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