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Appendix 1 Overview of information in the study area

TR S TR PENTARA JAK KA B AR BETHORERS E iR R R R
Park name Abbreviat-  Total area  Perimeter =~ Waterarea  Land area Distance to Normalized Number
ion (ha) (km) (ha) (ha) city center difference of sites
(km) vegetation index
(NDVI)
PN /N | TT 194.10 6.03 0.00 194.10 3.00 0.60 5
Temple of Heaven
Park
(AR TRT 51.76 3.90 16.15 35.61 5.00 0.58 6
Taoranting Park
EEAT B A B ZZY 45.73 3.48 18.90 26.83 7.20 0.60 6
Zizhuyuan Park
SELE A LHC 44.60 2.93 12.60 32.00 7.50 0.49 7
Lianhuachi Park
YRR T/N LTH 42.30 2.78 19.47 22.83 5.50 0.51 5
Longtanhu Park
SN ZS 19.49 2.08 3.80 15.69 0.30 0.49 5
Zhongshan Park
LIPS LY 17.47 1.93 6.27 11.20 5.80 0.57 5
Liuyin Park
KPHE TYG 33.45 2.47 1.19 32.26 8.20 0.51 5
Taiyanggong Park
iz 2 [l DT 32.80 3.37 0.00 32.80 4.30 0.53 4
Ditan Park
VRSN YT 8.26 1.20 0.00 8.26 3.90 0.57 4

Yuetan Park
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Appendix 2 42 vegetation structure variables extracted based on LiDAR data

T = e

Vegetation structural variable

fai R

Abbreviation

SRR K EA SR X

Parameter description and ecological significance

IR Mean tree height

P8 N Mean height to crown base
MK = (H-max)

Rz T {E (H-mean)

75 FE 4R £ (H-skewness)

= R R H(H-cv)
jeb 2R 1M = & Top of canopy height

MRS Understory top-of-surface
height
= A i Height percentiles of point
cloud

BIARZEFE Tree density

M T2 Understory density

SFYIM4% Mean diameter at breast height
SFEIEIE Mean crown width

SEEIB AR Mean crown volume
WEHE % Canopy cover

M TFEE Understory canopy cover
22 E 5 Canopy cover above mean
height

M A 4E %L Leaf area index

HUREFZ Fa % Rumple index

MR HLREFEFE 40 Understory rumple index
T FHE 4 E IR Vertical complexity index

@ Z#AREL Canopy relief ratio

AR L Empty volume ratio

Hm
HCBm
H-max
H-mean

H-skewness

H-cv

TCH

UN_TCH

H.p X

TD

UND

DBHmM

CWm

CVm

cC

UN_CC

CCm

LAI

RI1

UN_RI

VCI

CRR

Empty_VR

TEARARI o BV, Wbk SRR B AR L JGHE BER R0 3 B 45 AT
FIETERLE 23 A =

TEARAER I 73 B m BGe T G LR IME, RAEAK R 23 [0 TP TSR L
7 O AR 01 5 J2 T v B

SR R IR AR R B K

FIWTRE B S = S B R 0 R BN B RAS, S AR
o

S BRE R A s s TR LA A R S 2 R

— AR XN BRI AR S, F e 2 T I Ge vt i BE (Asner
& Mascaro, 2014).

BT W BB MR s AR, Rk M E S ERE .

F A (R 5 X 2 0% (X, 10, 20, 30, 40, 50, 60, 70, 75, 80, 90,
95), S Wby 2 A5 5 R T

ST ARRECER B, o v 56 4 5 B R B 05 23 G BAT B 8 X (Ouyang
etal., 2023).

AR A A AR S L], S B S S A

SRR S BRACR RN A AR 1) D682 4 (Ouyang et al., 2023).

TEAM T /KT B ARHE RUBE (R3S ME, s e B e KA B
TR SR ARG, SRR 53 7K ] SRR

T R T BB T AR & T A Ll (Ma et al., 2017), S EOBHE S
FENE SIS b3 A

AR &Nk & AT T AV NN TE AY: =y 7 B 7 N k3 0 N =
.

T R T3 v BE (H-mean) b 1 5eE J2 78 15 B o 3R b2 A G R
B

HRAE RO &35 B F A0S HR e i 545 B0 - AR 5 2 (Bouvier et
al., 2015). S BUE BTG RE IR FIFREE, JEOGREF RIAI A 7 (A% Lo 45
Fro

TR R TR SRR LE, 487 e 2 3R T 5 2% B AN S o ok
(Jenness, 2004; Kane et al., 2010).

MM AMRRITHAR SR A L, BN R AR .

AR AL A TR P PN T AR - AR AR R B B 2 2% P 4R B (van Ewiijk
etal., 2011; de Almeida et al., 2019), 5 B2 R 5 A4 BE R A A5 0 2 A1
AR

FAE T2 5 3 T W R S ARt A4k (Pike & Wilson, 1971; Wang et al.,
2020).

AR R IR A B P A LB AU 7 6] (Lefsky et al., 1999), AR
A RN TR S A R BRI LA, SO A e R
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TR G Filled volume ratio Filled_VR SFE AR R RS R A 8] A LY A 1) 22 T (Lefsky et al., 1999), JAFE{A
R ORISR R 5 T A R R B B L) o SRR R e A AT S
2 [ A o

#EJ6IXARF Euphotic volume Eu_volume B RARAIER AR P ROLR R & B AR R A65% L LXK, ZEX

PRFARIRIE G XA 3 AT (Lefsky et al., 1999). AL HHIE 6w, B
NI B, JE R A R R S T P 2 )

FEAXABIULL Euphotic volume ratio Eu_VR B AR HHEA ARG RAEGHEFRE SRS, %k
U e V&S ) [P

#EGX AL Euphotic leaf area Eu_LA FEX T E M AR S, s R FE AT )1 S ARRE .

BHHIXEE Euphotic depth Eu_Depth FRX EERE, REIGELERE 5ERBEN.

FH6X AR Oligophotic volume Oligo_volume FE6IX (Oligophotic) & Fi5 7E 5 78 14 2 B )6 X LAAI 1 X 35 (Lefsky et

al., 1999), FOLIXMIRFIRTFI X AR B . BT 2540 B 3 ) 2
6], ATREREAIE R 2 BT R X

FOBX AR Oligophotic volume ratio Oligo_VR B X AAER SRTE BT R I LB o B R IR PE MR 2y G5 R i o
ko

FOGX A Oligophotic leaf area Oligo_LA FEIGIX S B AR A

FHLXIEE Oligophotic depth Oligo_Depth FRXEEIRE.

AR ARARIEID R A S BRI N = AR R AT, EARERE = 4R R T I A RE R ARIRAS, AWFFUH0.5%0.5%0.5 miffdER 4 i e idt
17115 (Soma et al., 2021).

SE WK

Asner GP, Mascaro J (2014) Mapping tropical forest carbon: Calibrating plot estimates to a simple LiDAR metric. Remote Sensing
of Environment, 140, 614-624.

Bouvier M, Durrieu S, Fournier RA, Renaud JP (2015) Generalizing predictive models of forest inventory attributes using an
area-based approach with airborne LiDAR data. Remote Sensing of Environment, 156, 322-334.

de Almeida CT, Galvé& LS, de Oliveira Cruz e Arag& LE, Ometto JPHB, Jacon AD, de Souza Pereira FR, Sato LY, Lopes AP, de
Alencastro Gra@ PML, de Jesus Silva CV, Ferreira-Ferreira J, Longo M (2019) Combining LiDAR and hyperspectral data for
aboveground biomass modeling in the Brazilian Amazon using different regression algorithms. Remote Sensing of Environment,
232, 111323.

Jenness JS (2004) Calculating landscape surface area from digital elevation models. Wildlife Society Bulletin, 32, 829-839.

Kane VR, McGaughey RJ, Bakker JD, Gersonde RF, Lutz JA, Franklin JF (2010) Comparisons between field- and LiDAR-based
measures of stand structural complexity. Canadian Journal of Forest Research, 40, 761-773.

Lefsky MA, Cohen WB, Acker SA, Parker GG, Spies TA, Harding D (1999) Lidar remote sensing of the canopy structure and
biophysical properties of douglas-fir western hemlock forests. Remote Sensing of Environment, 70, 339-361.

Ma Q, Su YJ, Guo QH (2017) Comparison of canopy cover estimations from airborne LiDAR, aerial imagery, and satellite imagery.
IEEE Journal of Selected Topics in Applied Earth Observations and Remote Sensing, 10, 4225-4236.

Ouyang S, Gou MM, Lei PF, Liu Y, Chen L, Deng XW, Zhao ZH, Zeng YL, Hu YT, Peng CH, Xiang WH (2023) Plant functional
trait diversity and structural diversity co-underpin ecosystem multifunctionality in subtropical forests. Forest Ecosystems, 10,
100093.

Pike RJ, Wilson SE (1971) Elevation-relief ratio, hypsometric integral, and geomorphic area-altitude analysis. Geological Society of
America Bulletin, 82, 1079-1084.

Soma M, Pimont F, Dupuy JL (2021) Sensitivity of voxel-based estimations of leaf area density with terrestrial LIDAR to vegetation
structure and sampling limitations: A simulation experiment. Remote Sensing of Environment, 257, 112354,

van Ewijk KY, Treitz PM, Scott NA (2011) Characterizing forest succession in central Ontario using lidar-derived indices.
Photogrammetric Engineering & Remote Sensing, 77, 261-269.

Wang DZ, Wan B, Liu J, Su YJ, Guo QH, Qiu PH, Wu XC (2020) Estimating aboveground biomass of the mangrove forests on
northeast Hainan Island in China using an upscaling method from field plots, UAV-LIDAR data and sentinel-2 imagery.
International Journal of Applied Earth Observation and Geoinformation, 85, 101986.



HFEY, TR, 85 (2026) dbatrROIX AT AR HERE — 4RSI, A2, 34, 25218. https://www.biodiversity-science.net/CN/
10.17520/biods.2025218

RI

UND 0.14

UN_RI 0 24

UN_TCH o 27
Empty VR 0. 31 02028 0 -0.04
Filled VR .n 3102-:028 0 0.04
CWm -0.160.160.150.150.26 0.33-0.11
Eu volume 10.37:0.130.130.030.070.110.21-0.04

Ea_Depth .0.050.19-0.1'0.43 0.210480.18 Corr
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H.p20 0.030.03-0.020.19 0,3-0.120.11-0.18.0.040.04 -1.0
LAI 0.05.0.050.150.12 0.28-0.010.16-0.17.0.190.19
H-cv 0.040.040.28 0.06-0.190.33 0_03. 0.2 02
VCI .0.17 01011 0 -0.060.0'0‘13 0.02.0.34 0.25:0.450450.27 0.23.0.35-0.24
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H.p90 .0.24 0.04 0.2 0.07-0.040.040.590.18 0.02.0.23 0.23 02 o.13.0.a4»n.os
H.p70 o.ov.o.z7.o.a7-o.14o.1 0.130.130.320.240.15 0.040.080.350.04 0.1

H.p80

0.240.440.16 0.36 0.25-0.140.14.0.19 0.060.350.24 0.18-0.01-0.020.44 0.150.01
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Appendix 3 Spearman’s rank correlation matrix of vegetation structural variables. The ecological meanings corresponding to the
abbreviations of vegetation structural variables in the figure are detailed in Appendix 2.
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Appendix 4 The average absolute factor loading for each vegetation variable

AT R A E WAL B PR AR AR
Vegetation variable Average absolute factor loading Vegetation variable Average absolute factor loading
Empty_VR 0.383 H.p10 0.334
Filled_VR 0.383 Eu_LA 0.330
Eu_Depth 0.376 Oligo_LA 0.330
TCH 0.373 LAI 0.327
CVm 0.365 UN_TCH 0.323
RI 0.364 DBHm 0.321
H.p30 0.362 H.p60 0.318
Hskewness 0.358 UN_RI 0.309
HCBm 0.358 Eu_VR 0.306
CWm 0.358 Oligo_Depth 0.302
H.p20 0.356 CRR 0.295
CC 0.353 H-mean 0.290
Hm 0.352 H.p95 0.282
Oligo_volume 0.351 CTHK 0.282
Oligo_VR 0.350 VCI 0.281
Eu_volume 0.344 H.p70 0.280
H.p40 0.341 H-max 0.274
H.p50 0.339 CCm 0.272
TD 0.338 H-cv 0.266
UND 0.334 H.p90 0.256
Empty_VR 0.383 H.p80 0.251

TR A MBS S ) B AE A S XVE LT %2, The ecological meanings corresponding to the abbreviations of vegetation
structural variables in the table are detailed in Appendix 2.



