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Applicability of the relationship between stand DBH and height to
evaluate the site quality of major coniferous stands in China
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2 Department of Forest Sciences, University of Helsinki, Helsinki FI 00014, Finland;
3 College of Forestry, Northwest A & F University, Yangling 712100, China)

Abstract: [Objective] To establish a scientific site quality evaluation system, guide forestry production
practice. [Method] Based on the number of major coniferous forest stand plots across the country, 16
coniferous tree groups were classified. The Richards, Logistic, and Korf models were applied to fit the guiding
curves and establish a site form index model, which was then validated through a scatter plot test. Data from four
consecutive forest inventory periods from 1999 to 2018 were used to analyze dynamic changes in site form

levels. [Result] The mean coefficients of determination for guiding curves fitted with the Richards, Logistic,
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and Korf models were all above 0.95. The scatter plot validation of the established site form index model

showed test values exceeding 90.00%, with an average value of 96.59%, indicating its feasibility for practical

use. Over 20 years, site quality for coniferous stands improved, with a combined proportion increase of 7.60

percent in grades I and II, a 3.50 percent decrease in grade III, and a combined reduction of 4.10 percent in

grades IV and V. [Conclusion] Developing a national unified site quality assessment model based on DBH-

height relationships is feasible and reasonable. This approach reduces the impact deviations of climate-induced

and age-based growth rate on site quality assessment, allowing for comparable site quality evaluations across

regions. The model demonstrates good applicability on a large scale, though it is essential to consider potential

uncertainties due to management practices and limited sample data.

Key words: Site quality; DBH-height; Dynamic change; Coniferous forest stand
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Table 1

® 1 UMAERIE R R RRRR ST

Descriptive statistics of model establishment data for site form index

4> 28 Stand types

EBILE 6

4> Hi4%/cm Stand DBH

#RS3# Ei/m Stand height

Number of plots [X [#] Range #4J{f Mean #5# 2 SD [X[i] Range #J{ Mean 31 SD

A2 Abies fabri 4363 6.5~77.1 32.8 11.05 2.8~43.7 19.8 5.95
k2 Picea asperata 11869 5.0~60.0 27.2 10.61 1.7~41.5 17.0 6.11
A2 Tsuga chinensis 182 6.9~58.0 29.9 9.61 4.0~29.0 16.6 4.42
42 Keteleeria fortunei 217 6.9~27.1 13.0 4.18 2.8~18.3 7.2 2.97
YEMFA Larix gmelinii 9105 5.0~69.7 16.4 9.19 2.0~36.2 13.5 5.00
2T ¥) Pinus koraiensis 290 5.0~58.9 17.5 10.52 1.5~29.2 12.1 5.83
&5 Pinus sylvestris 563 5.4~43.2 16.9 7.13 2.8~26.7 11.6 478
IRKS Pinus densiflora 296 5.3~23.1 10.6 3.55 1.8~16.7 6.1 3.06
SFA Pinus thunbergii 346 5.3~20.0 10.8 3.13 2.2~16.0 6.3 2.46
WAA Pinus tabuliformis 4525 5.0~35.0 13.2 5.16 1.5~23.0 7.7 3.27
Y LI¥A Pinus armandii 1029 5.0~34.3 13.9 5.60 1.5~25.0 9.3 3.83
LA Pinus massoniana 15430 5.0~39.9 12.9 4.90 1.5~28.5 9.2 3.58
= FFA Pinus yunnanensis 3510 5.0~43.0 14.6 6.58 2.2~30.0 9.6 4.48
BN Pinus kesiya var. langbianensis 478 5.7~33.4 16.5 5.14 2.9~272 124 4.13
w1l Pinus densata 5125 5.3~40.0 27.9 6.53 2.0~28.0 17.8 4.41
HoAth#a 25" Other pines 1350 5~27.4 12.8 4.44 2.5~18.7 8.1 3.06
1) F s R I A IFE Y 4tk KA,
1) Other pines indicate stand types with less sample plots.
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Table 2 Model parameters of DBH and height for major coniferous stands

WA Richards Logistic Korf
Stand types ¢ b ¢ R SEE a b ¢ R SEE a b ¢ R SEE
w2 34.9304 0.0278 1.2032 0.94 2.08 29.7918 6.2168 —0.0711 0.92 2.25 71.0181 —8.2024 0.5228 0.94 2.07
=t 35.0515 0.0292 1.2862 0.99 0.83 27.6166 7.9591 —0.0872 0.98 1.12 104.1793 —7.7122 0.4304 0.99 0.82
IR 427731 0.0100 0.7756 0.84 2.36 25.0287 4.3132 —0.0612 0.81 2.52 228.4099 —6.1365 0.2395 0.84 2.35
iz 49.4001 0.0217 1.5328 0.96 0.94 17.6832 15.4880 —0.1514 0.95 0.96 356.5069 —9.6653 0.3327 0.96 0.94
T FR 21.7763 0.0825 1.6565 0.92 1.54 214231 5.7592 —0.1286 0.91 1.63 24.4672 —16.0920 1.1943 0.91 1.63
ARVN 23.7699 0.0706 1.9944 0.95 1.54 22.4409 9.9858 —0.1324 0.95 1.64 31.3234 —15.3821 0.9800 0.95 1.60
T 23.1622 0.0573 1.6375 0.97 1.07 19.8216 9.2197 —0.1350 0.96 1.27 69.4325 -7.1841 0.4718 0.97 1.06
VI 11.2997 0.1945 5.7997 0.89 1.32 10.6562 48.3629 —0.3444 0.92 1.14 15.2157 —32.2581 1.4462 0.88 1.43
B 32.0888 0.0315 1.4875 0.97 0.60 13.1164 14.9074 —0.2020 0.98 0.49 646.3492 —8.9301 0.2569 0.97 0.62
iEVN 34.1642 0.0217 1.2051 0.99 0.28 17.6943 9.4751 —0.1219 0.99 0.49 474.2441 -8.0463 0.2431 0.99 0.26
Bl 23.2458 0.0527 1.5916 0.99 0.59 17.9922 10.4218 —0.1496 0.98 0.68 69.1080 —7.7007 0.4897 0.99 0.59
)2 20.7730 0.0585 1.4939 0.99 0.28 17.5935 8.1581 —0.1427 0.99 0.55 41.5400 -7.4772 0.5971 0.99 0.24
PR/ 32.6336 0.0345 1.4617 0.99 0.38 22.9034 10.6239 —0.1183 0.99 0.67 182.4129 —7.9799 0.3567 0.99 0.38
5% 2N 23.3830 0.0688 1.8721 0.97 0.87 19.5171 10.3107 —0.1589 0.96 1.01 42.3634 —10.2905 0.7343 0.98 0.84
LS 47.8737 0.0196 1.2483 0.99 0.71 25.0354 10.2222 —0.1076 0.98 0.89 378.0811 —8.2583 0.2902 0.99 0.71
HAbFAZE" 15.6588 0.0804 1.7907 0.99 0.35 13.0084 10.8083 —0.1960 0.99 0.28 36.7931 —7.3685 0.5885 0.99 0.40

1) Hpein R IR TR V4T £,
1) Other pines indicate stand types with less sample plots.
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Fig.2 Curve families of site form index model for major coniferous stands
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