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Abstract: [Objective] To optimize the structural composition and enhance the growth of Platycladus
orientalis plantations, this study systematically analyzed the factors influencing canopy spatial
complementarity in Platycladus orientalis plantations using handheld mobile laser scanning (HMLS) and
evaluated their impacts on individual tree growth. [Method] First, the applicability of HMLS in studying
canopy spatial complementarity was evaluated by comparing HMLS-derived measurements with field
observations. Neighborhood tree trait variation, neighborhood density, soil properties, and topographic
factors were then considered as explanatory variables, and the correlation between these variables and
canopy spatial complementarity were explored using linear regression model and full-subset model. Finally,
structural equation modeling (SEM) was employed to analyze the role of canopy spatial complementarity in
the process of variables influencing the growth of target trees. [Result] (1) The diameter at breast height
(DBH), tree height (TH) and crown width (CW) extracted by HMLS were significantly correlated with field-
measured values (P < 0.001), demonstrating the accuracy of HMLS-derived parameters was suitable for
canopy spatial complementarity studies. (2) Variations in crown shape (P < 0.001), crown size (P < 0.01),
and tree height (P < 0.001) significantly contributed to canopy spatial complementarity. Stand density (P <
0.001), slope aspect (P < 0.05) and slope gradient (P < 0.05) were also observed as positive contributors.
However, soil total phosphorus (P < 0.05), total potassium (P = 0.01), available phosphorus (P < 0.05),
available potassium (P < 0.05), and soil bulk density (P < 0.05) negatively affected canopy spatial
complementarity. The full-subset model indicated that neighborhood tree trait variation and soil factors were
the primary drivers of canopy spatial complementary variation, explaining 40.8% and 31.6% of variance,
respectively. (3) Canopy spatial complementarity was found to significantly promote the DBH growth of
target trees (P < 0.01). SEM results revealed that neighborhood tree trait variation, neighborhood density,
soil properties and topographic factors indirectly influenced target tree growth through their effects on
canopy spatial complementarity. [Conclusion] This study highlights the critical role of canopy spatial
complementarity in promoting the growth of Platycladus orientalis. It is recommended to prioritize planting
Platycladus orientalis on shaded slopes with nutrient-rich soils. For existing Platycladus orientalis
plantations, regular pruning to optimize crown structures and increasing vertical difference among
neighboring trees can effectively enhance DBH growth.

Key words: canopy spatial complementarity; DBH growth; handheld mobile laser scanning (HMLS); pure

forest; Platycladus orientalis
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Tab. 2 Precision verification statistics for extracted and measured values
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Fig. 3 Comparison of accuracy between hand-held mobile laser scanning (HMLS) extracted values and measured values
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Tab.3 Linear regression and parameter testing of soil
factors and CCI

CCI AR IFA R .
24 ETHEETNGE
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(F 4o BRI AR IRAR 57 AR R 2 B L Hh . [R]-7 A
T IR IR CCLA R M (B 7). %A 2 B0 il B
CCIZZ 1L 1] 50.6%, F&rp A7 35 At A PEAR AR 573 % CCl
F TR R R R 40.75%, HUGE IR T, 5
KRR R 31.64%, 48K % RN HL T R 7 43 )
24.64% F1 2.97% . FHHR A vy 5 AR SRR 250 FE T

S AeAREEIR RS RER ¢ P CCI A 35 1 1R 2808, 1 vy BT T AR 85 8 L A 2808 5
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P 0.00 010 004 =005 CCI 5 H brt B 42 AR K B 2 (R A7 AE 5 25 (1) 1E
SHER o5 olo 240 =005 1‘59‘%3@%@«}01)(/ 8), Bt )= 2% IA) HLAME R
LA -0.26 009  -3.05 <0.0 BRA L B,

1 RCR A 0.16 0.12 129 >0.05 26 SEM AR
o SEM #H (F O &R0 R &, Hrb P =0.10,
ﬁiﬁﬁ o 024 010 7236 =003 2r = 2,69, GFI = 0.99, CFI = 0.99, SRMR = 0.03,
BRAE = -0.20 0.09 222 <0.05 RMSEA = 0.045. 7 &5 8% 0 - 5 7. HhIE
T4 BHEBRTEX CCIHEMNFREE
Tab. 4 Relative explanatory quantities of each explanatory variable to CCI
ARSI PR 5 Stk HO T B T AT
WEORE gy wk we mEsm o BE . . oW e o maw N
WAER MR EAR R R - HARAE S ag a7 o
1 055 0.19 0.26 ~0.49 0.92 -0.06 -0.38 -0.45 -33.63
2045 021 0.25 ~0.46 0.96 -0.03 -0.35 ~0.46 -32.63
3047 017 0.16 0.22 -0.50 0.90 -0.05 -0.34 —0.44 -32.65
4 064 025 0.25 -0.41 0.72 -0.05 -033  -0.17 ~0.47 -32.98
5 038 0.33 -0.46 0.99 -0.32 -0.38 -33.69
6 032 023 0.26 -0.47 0.95 -0.29 -0.40 -34.61
7032 0.15 031 -0.51 0.92 -0.28 -0.34 -33.64
8 028 021 0.13 0.25 -0.51 0.90 -0.26 -0.36 -33.79
9 041 028 0.27 -0.44 0.76 -025  -0.13 -0.38 -33.98
10 038 026 0.26 -0.42 0.79 -0.19 -040  -0.12  -3328
11 032 025 0.26 -0.40 0.80 -0.19 -0.12 036 -33.59
12 025 027 0.25 -0.29 0.59 020 026 -34.36
13 035 029 0.24 -0.32 0.56 -033 021  -34.08
14 036 028 0.24 -0.31 0.54 -0.14 -032 —0.14 -33.89
15 022 025 0.13 0.24 -0.35 0.58 —0.18  -0.24 -33.44
16 030 026 0.13 0.24 -0.38 0.55 -030  -0.19  -33.37
17 042 032 0.25 -0.31 0.44 -0.12 032  -0.18  -33.06




%48 W AR T T RRBOG T A AN TSI R J2 25 8] LA 69

R2,;=0.506 10
= 05f
W& ¢ + ¢
=) N ® BB ATERE R
> A [ 535 i
4 ea = os| SPIAERE
= IR
31.64% o HIEE T
S R L
FRLBFALARAR
e Rl RN
AR RER EITI TN
T ERT R
Yw AR
% :

#FRIN P<0.05, **F IR P<0.01.

K7 AR R R AR X CCI RIS S HAR X R i
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