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Table 1 General situation of sample plots
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ARA + S AL
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KA+ HIRET
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ARA + WL A
& (Schima superba + Cinnamomum chekiangense) - Zale B e SHEE
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(Cinnamomum chekiangense + Schima superba)
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Table 2 Mean tree height-to-diameter ratio and distribution range of
tree height-to-diameter ratio in each stratum

FHMA R4 Mean tree height-to-diameter ratio A2 E 4 A3 Treeheight-to-diameter ratio range

pESiR=
Sample plot s I i 1 S I Il it
1 108.0 78.2 101.4 116.2 425~1759  425~1350 56.4~157.3  557~175.9
2 97.2 58.1 82.2 107.4 27.5~242.5 27.5~109.2 37.2~138.2 43.5~242.5
3 103.8 62.8 777 114.0 345-2029 36.8~1082 345-1405  47.8~202.9
4 102.2 69.4 97.8 112.0 32.2~209.0 359~1232  322~1811  47.3~209.0
5) 104.1 66.1 85.9 114.0 32.5~198.8 38.4~94.0 32.5~148.4 54.2~198.8

E: SEREMS; I RARFILE; IRARFUNLE; MERARFILEE. FHE-.
Note: S means stand, I mean stratum I, II mean stratum II, III mean stratum III. The same below.
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Table 3 Correlation of tree height-to-diameter ratio in each stratum with DBH and tree height

AR L5 B R A 5 R AL PR B S50 i PR AH G R L
= Correlation coefficient between Correlation coefficient between
Sample plot height-to-diameter ratio and DHB height-to-diameter ratio and tree height
S 1 I il S I 11 I

1 -0.613** -0.961** -0.912** -0.436** -0.283** -0.286 -0.169 0.208*
2 -0.749** -0.958** -0.953** -0.596** -0.456** -0.311 -0.408** -0.020

3 -0.742** -0.896** -0.942** -0.560** -0.458** -0.051 -0.211 -0.046
4 -0.729** -0.957** -0.971** -0.560** -0.431** -0.310* 0.119 -0.022
5 -0.657** -0.928** -0.923** -0.415** -0.330** -0.262 -0.480** 0.233**

I SRR E R W B S EE BE AR, Rn Rt S B S A IR AR
Note: *means that the height-to-diameter ratio is significantly correlated with tree height or with DBH;** means that the height-to-diameter ratio
is extremely significantly correlated with tree height or with DBH.

WS HA X R PR SR EZM TP MR AAREMOR AR L SR S R BN R A HLAR R
WA HEA BT, R R IAR T REEXEAREAR (HISCEAR R ), X5 H Ak



86 Mol B

2 W5 % 35 %

*k 4 BFAERSHERFIENIER
Table 4 Parameters and evaluation indicators of each equation

& % B% %1 Exponential function

X i £ 6 %7 Hyperbolic curve

Sz;-jr?jﬂlE gl i %% Parameters P4 F54R Evaluation indicators 23 Parameters Pt iEAR Evaluation indicators
ple plot Stratum

a b R’ RMSE AMR a b R? RMSE AMR

S 1356 -0.01555 0.465 20.60 16.08 75.42 326.7 0.387 22.06 18.07

I 196.1 -0.022 83 0.906 7.48 5.91 12.11 2508.7 0.930 6.46 4.68

! II 2216 -0.038 50 0.830 9.79 8.06 18.15 1622.2 0.856 9.01 712

I 154.9 -0.033 07 0.217 21.95 17.94 81.27 276.1 0.201 22.17 18.07

S 132.8 -0.01968 0.514 22.24 16.94 58.81 411.2 0.511 22.30 17.04

. I 139.0 -0.014 82 0.893 6.38 4.33 11.27 2553.8 0.924 5.35 4.31

I 185.0 -0.03270 0.878 7.90 6.39 18.61 14841 0.914 6.62 5.11

il 157.1 -0.039 64 0.356 23.75 17.84 62.37 377.2 0.341 24.04 18.26

S 142.4  -0.022 14 0.575 21.02 15.80 61.48 418.6 0.536 21.97 17.45

. I 155.0 -0.01905 0.862 6.45 5.23 10.83 2354.9 0.909 5.25 4.18

II 193.0 -0.03293 0.875 8.95 6.82 10.11 1760.3 0.916 7.34 5.77

il 160.0 -0.036 57 0.359 22.23 16.99 71.59 344.4 0.326 22.79 17.94

S 138.3 -0.019 87 0.568 21.41 15.83 61.83 406.5 0.504 22.93 17.75

p I 167.8 -0.021 87 0.905 6.63 5.48 11.20 2203.9 0.937 5.39 4.38

II 2804 -0.05190 0.914 11.35 9.40 0.51 1879.3 0.968 6.88 5.63

I 158.1  -0.037 91 0.399 21.83 16.35 65.24 3724 0.350 22.72 17.68

S 135.3 -0.018 33 0.488 22.21 17.05 66.58 363.9 0.428 23.46 18.57

- I 145.7 -0.017 10 0.852 7.00 5.12 12.28 2351.2 0.874 6.46 4.46

I 175.9 -0.028 64 0.890 7.99 6.31 21.07 1502.1 0.897 7.75 6.20

I 152.7 -0.034 07 0.202 24.70 19.72 77.25 284.6 0.186 24.94 19.93
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The Relationship Between Height-to-diameter Ratio and
DBH and Tree Height in Typical Natural Broad-leaved
Forests in Mid-subtropical Zone

YAN Ming-hai'?, WANG Jin-chi"?, HUANG Qing-lin'?, ZHUANG Chong-yang®,
ZHENG Qun-rui*, ZHUO Ming-xiu*, GUAN Xiao-hui*

(1. Research Institute of Forest Resource Information Techniques, Chinese Academy of Forestry, Beijing 100091, China;
2. Key Laboratory of Forest Management and Growth Modelling, National Forestry and Grassland Administration, Beijing
100091, China; 3. Forestry College of Fujian Agriculture and Forestry University, Fuzhou 350002, Fu jian, China;
4. Administrative Office of Jian'ou Wanmulin Provincial Nature Reserve, Jian'ou 353105, Fu jian, China)

Abstract: [Objective] To provide a typical reference in the aspect of height-to-diameter ratio of broad-
leaved trees for the sustainable management of artificial broad-leaved forest, semi-natural broad-leaved
forest and natural broad-leaved forest in mid-subtropical zone, the relationship between tree height-to-
diameter ratio and DBH and tree height were revealed in each stratum of typical natural broad-leaved
forests. [Method] In Jian’ou Wanmulin Provincial Nature Reserve, 50 m x 50 m plots were set up in 5
most typical natural broad-leaved forest in mid-subtropical zone respectively. Spearman rank correlation
coefficient was used to analyze the correlation between tree height-to-diameter ratio and DBH and tree
height in each stratum, and exponential function and hyperbola equation were chosen to fit the relationship
between height-to-diameter ratio and DBH in each stratum. [Results] The variation range of the average
value of the height-to-diameter ratio in each stratum was not large. The average height-to-diameter ratio of
the stand in the 5 sample plots was 103.1. The mean height-to-diameter ratio in stratum 1 (112.7) was the
largest, followed by stratum 1I (89.0) and stratum I (66.9), as well as in the minimum and maximum values.
The height-to-diameter ratio of each stratum showed a significant negative correlation with DHB and the
correlation coefficient was high. The absolute value of correlation coefficient was the highest in stratum
I (0.896~0.961) and stratum 1II(0.912~0.971), the middle in the stand(0.613~ 0.749), and the lowest
in stratum 1M(0.415~0.596).The relationship between tree height-to-diameter ratio and tree height in each
stratum was complex and the absolute value of correlation coefficient was low (< 0.480). The stand
showed extremely negative correlation, but the absolute value of correlation coefficient was low (0.283~
0.458). The R?of the tree height-to-diameter ratio and DBH in stratum [ and stratum I fitted by exponential
function were 0.852~0.906 and 0.830~0.914, respectively, while the R? of the stand and stratum 1l were
0.465~0.575 and 0.202~0.399, respectively. The R?of the height-to-diameter ratio and DBH in stratum [
and stratum 1[I fitted by hyperbolic curve were 0.874~0.937 and 0.856~0.968, respectively, while the R?
of the stand and stratum 1 were 0.387~ 0.536 and 0.186~ 0.350, respectively. Exponential function
fitting stand and stratum 1 relationship of DBH than height-to-diameter ratio of R? was relatively high, and
RMSE and AMR was relatively small. hyperbola from fitting relationship of DBH than height-to-diameter ra-
tio stratum I and stratum 1l fitted by hyperbola equation had relatively high R? and small RMSE and AMR
was values. [Conclusion] The tree height/diameter ratio of typical natural broad-leaved forest in mid-
subtropical zone varies with the stratum. The tree height/diameter ratio in the same stratum also varies
with DBH. The height-to-diameter ratio and DBH in each stratum shows a very significant negative
correlation and the correlation coefficient is high, and the curve fitting of the relationship is significant.
Hyperbolic function can well describe the relationship between height-to-diameter ratio and DBH in the
stratum [ and stratum II, while exponential function is more suitable to describe the relationship between
height-to-diameter ratio and DBH in the stand and the stratum III. The relationship between tree height-to-
diameter ratio and tree height in each stratum is complex and the correlation coefficient is low. In the typical
natural broad-leaved forest of the mid-subtropical zone, the characteristics of tree height/diameter ratio can
be expressed by the relationship curve between tree height to diameter and DBH of each stratum.

Keywords: natural broad-leaved forest in the mid-subtropical zone; stratification; tree height-to-diameter
ratio; characteristics of the tree height-to-diameter ratio
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