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FERFRAG B, FHATE RN BIE. R KA, ME R E N 94.8%, FEHHHEEME
WRAAEHRALE MR T TR LRSS FIAMNEERBEEAX,REL
F 4 0.962 Fr1 0.878, H o A Ml By Ak B AR F 3 b B AN UL 19.9% , &M AR E I R A H
JE T 3 H B AN LM AE K 9.9% 5 K3k AR H ZJE 4 12.8 A - hm ™, & A TR 13.3%; ﬁv}:ﬁﬁﬁ
R R TR A8 B T E 5] 5 85.06 m (15, 33m7/]‘13171 XN % 4R/ E R
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Characterization of mid-subtropical evergreen broad-leaved forest gap based on light detec-
tion and ranging (LiDAR ). LIU Feng', TAN Chang', WANG Hong', ZHANG Jiang', WAN
Ying®, LONG Jiang-ping', LIU Rui-xi' (' College of Science, Central South University of Forestry
and Technology, Changsha 410004, China; *College of Science and Technology, Hubei University
for Nationalities, Enshi 445000, Hubei, China). -Chin. J. Appl. Ecol., 2015, 26(12) . 3611-
3618.

Abstract; Light Detection and Ranging ( LIDAR) is an active remote sensing technology for acqui-
ring three-dimensional structure parameters of vegetation canopy with high accuracy over multiple
spatial scales, which is greatly important to the promotion of forest disturbance ecology and the ap-
plication on gaps. This paper focused on mid-subtropical evergreen broad-leaved forest in Hunan
Province, and small footprint LIDAR point data were adopted to identify canopy gaps and measure
geomagnetic characteristics of gaps. The optimal grid model resolution and interpolation methods
were chosen to generate canopy height model, and the computer graphics processing was adopted to
estimate characteristics of gaps which involved gap size, canopy height and gap shape index, then
field investigation was utilized to validate the estimation results. The results showed that the gap rec-
ognition rate was 94.8%, and the major influencing factors were gap size and gap maker type. Line-
ar correlation was observed between LiDAR estimation and field investigation, and the R values of
gap size and canopy height case were 0.962 and 0.878, respectively. Compared with field investiga-
tion, the size of mean estimated gap was 19.9% larger and the mean estimated canopy height was
9.9% less. Gap density was 12.8 gaps + hm™ and the area of gaps occupied 13.3% of the forest
area. The average gap size, canopy height and gap shape index were 85.06 m*, 15.33 m and 1.71,
respectively. The study site usually contained small gaps in which the edge effect was not obvious.

Key words: licht detection and ranging ( LIDAR) ; gap characteristics; mid-subtropics; evergreen
broad-leaved forest.
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MRE &R A0 IR T AR BB
JEE L, BRI 20 J2 B A AL g 5 ol A4 3 e P AT (e
ARBYAFEE TR R RFAE ) A 0 (R KL & K
R VAT ) B 1 255 1 T & A i A 1k
SNI3 (AN B B+ BV SE) TS B A
AEX 34 L AR5 25 T 300 R) BRI, 36 17 5% o) 380 AR 7 )
IR T2 A INRUBEEAR I3 SRy T SE T A
LG ARG TR ARG FR BRI 1 HE il 2 —
FA B B R LR S A A R A
VUNCESE IR AN WS I N7 EZ N 2 I DR (N7 D)
T ZAEPERISE , LA SR 5 B AR T 22 2208 1Y
KRG SR G A BALHE TR [ 0 MR A 214 i
AR LB bR e S BRG] P b ST AR L
HuFAR A N RS

UTAE R ) 2 SR EAT PR T 58 & 20
KB BRE AR (T AR AR R0 AR B ) T & Ak
T I 25 A A0 LA SR i gl 2 (AR ORI AT 45) 0 A
S50 T IS T E R S R E R B T
FERIIRA LA B R V5 () o7 M D A 75 22, 15 48
o SR AT W AR i A B 2 e SR R . 1)
TETE — SRR A S HOn | T Io kAT B 2 )
AR RS (5 B AR I, T B0 7% 500 1Y =5 18] 53
P 52) R BEAR G D B AR T R L RUBE 5 2 AR
SRR 2 [ A 3 P T AL 5 3) ke =2 o ol A 45 22 R A
WDy BE T, AT TS ] 2 PR 58 PR 5.

HLE O B 35 (light detection and ranging, Li-
DAR) J&— M 24 i 3 3h U SR, RETE 2 I 25
RUBE b ARIBCIRAR AR 25 22 58 i A B2 PO AW 25 A0 15 5L
SHEHIERRAE Y LIDAR X AR 8h 25 25 Ak RS o
e 8 RS AP I TR K 642 A B e 52 e b 7 T
B THEROL SR ML, JFAE ik AR ) 2 R AR
S5 HAT BELRWE ). B 56 LiDAR HORTEME
WP R E A A @RS ER E e
DA SCELINLEL LiDAR i A 4, 1508 el 75 #x
ARG BEIE I ST b L A AR e, A D A 2527 1)
FILARSC LAY e 4 5 06 1L g R s ) AR 1) v T AR
WA MO G, 7R T HLEL LiDAR Al Ak

(U6 TR AN N U R NS R NP2 NS R (18
FRE ST, JE XIS DIORS BEHEAT AN, 46 752 DR AR T
Y FEA L.

1 ARMREHARTGE

L1 s

T8 3 DXL T80 e A 5 0 L) AR g 7 ) i XT3
(26°25'—27°00" N, 110°22"—113°3" E) , #isb 15 8B
FEBZ X, PR T 29 1300 hm® A9 Ji 4f vk A= & i) i
M, ZTFRL, FE A R 2 AE 550~ 850 m, fi
WAEPREAAL 1378 m. 1 X J& v 7 Bty 2 KU 4, FR
HIET AR SR 16 C AR K B2 1400 mm,
W EARRHREE A, TERR 29 250 d, 13 DL L b 2T
ABARIE N F2 AT DL S i 32 5 A v
I 6] B R PR A I PRRT e I YR SRR, B
LE T ARA G A& ( Castanopsis eyrei ) , T K 1k ( Cy-
clobalanopsis glauca) MR ( Cinnamomum bodiniert) |
HEZE ( Castanea henryi) |z 11 H 2% ( Michelia platypeta-
la) . 7K W ( Fagus longipetiolata ) . WK Bk ( Quercus
acutissima ) \ KNP ( Celtis sinensis ) . T & ¥ ( Pinus
massoniana ) ¥% K ( Cunninghamia lanceolata ) 5. F
BREARA T Ik (Viburnum fordiae) IAS ( Camel-
lia japonica ) . ¥ K¢ F ( Lespedeza bicolor ) , B I1] £
( Rhododendron simsii) SRR ( Eurya hebeclados) 5.
L2

K H LiteMapper5600 % 4t 38 UL Zk LiDAR A5
EE  NHE S 2011 4E 6 F W ) B & A2 20%.
LiDAR M=K 2 0.6 m, VA4S 2] 0.5 m,
IR 4~6 A - m 7R S HEROLA R IR Quick-
Bird SRR [E] 2y 2012 4 7 H.LiDAR £ = £di
 LAS #% 5, 8 #J5 Xo UTM, 2 % #ifi 5k O
WGS84 , Ao S o AR B A | o BEAE SR BE A | 1]
PR B

HRPEHLAL LIiDAR 450 Fl A7 B S8 4 | Fil 48
AR AR R 8 11 46 E BT R 9% 20 m K
100~400 m A5 4 R AR (£ 1) RAIER
HE AN e RS AR W 13 B JE 8 43 5 ( Tsogonism

FT 1 FEHIESAE

Table 1 Characteristics of the sampling plots

R FZ13 [l g et B ) M2 AR
Plot Altitude (m) Area (m?) Slop (°) Position Aspect Forest type Canopy density
A 450~900 17600 10~20 g FH 3% R AR 0.7

B 400~ 600 11400 5~10 JITEES FH 3% SRR AR TR SRR 0.8

C 900~ 1200 8950 20~25 1A FH 3% W VR R TR SSAK 0.7

D >1200 6600 25~40 111 T5 A3 FE - Ak 0.7
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Ellipse Sector, IESS8 ) ! 5 M st 4144 [7] 85 7 37 0 2 DA
ARE ThLO B S B IR B E AR T A R A
sl 7 0 v A5 0 e AR 7 3 ROR R DGPS B4
sl ASCI B AR Hh OISR RN 6 5 SR A AR 58 A4
L3 Wik
1.3.1 HL#K LiDAR 4R iR Z M IE  HLEK LiDAR %X
I 5T e B PR — > ) 8 28 ok I 32 A
18 R G iR 22 M HLR 25 38008 X R 2 550 A 5,
i A — 2 (55 0 H S, BT822 IAFALE R R
(] 25t B R R ARG i 7%, 492 5 e bR 1 RS AU 4 JBOKS
R H Latypov[m P& 10 i R TR A B i () T
B X R 22T G ROE T i 4 E AU R B B I
AT B AS T . 1) e 8 - JE AR b 1) b 3 i Ry R 22 A0 By
FRIXT G2 P A& Lt ] Y B8 X 43 1,925 m? R
AN T SRAE AT, 43 i 7 PR ALY B ERaE 1 4R i
SRR A 1V (B 5 25 M ELINAE ;2 ) BR M R T
R (MU v + RS AR B ) A28 AR R AE 0 ~
200 cm, R LA K SRR T 200 em AOELHE oA
g5 b RS 38 3 i B A L o el v B BE LR
P233) X T RGEIR 2, 455 Ul 18] i AR X e 7 1,
SERRZER R A R /N e i 2 AE ] i
P PR B 1T R GE D8 22 I R, ity
]V R 22 HAE -2~ 2 em.
L 3.2 iR B G S, HLEK LIDAR o H
FIAR ) T 5 45 4] 2 %5 7 R AR Y (digital surface
model , DSM ) . 7EMK Hi 115 Fil P4, DSM. 5 550 o et A5 7
(digital elevation model , DEM ) Y 22 {44 1Y e )2 /= R
F 7 ( canopy height model, CHM) , % CHM RHETE
PLEDIE 2205 15 9B R0 75 51, LIDAR A2 3 &
K52 DEM B ARE 73 B 2 KR G TEAFAIE , bR 45
TEWFIERY RT3 2 — &4 AL 45 DEM (DSM #l CHM
FEN R R IR Y 275 B LIDAR 5 = A2 i
Yy R ) S A T TR R A s e
T AR S BEA BRI
AR AR B 25 07 T 1 R R W 2R % U

B UL 5 s DR T AT e T A R
TS YR 5 2 R B X W Y 5 500 b Bk
AR TerraScan B4 B i N TIN 4557 g
W5 (L PO vk i s AL ) R4S LiDAR =
I3 S AR R 5 =, HI DL AR i DEM A
DSM.

DEM i 5% A BLIU = £ 9 ( TIN) g, DSM
Hhf 5 28 R B v LG o A RO AR B A, o R
TIN , AMESE I 7 A8 52 A B2 | T L ) 35 AR g 3 2%

R RE A IR 22 | TIN ARG A UM AR A 2 2y ke
HMRZ LK DEM Fil DSM 48— % A a4 4
673 A T S WA AP AR DY 470G B S AR R0 Ak 1Y
R S5 HALS ol BERE LR, A KR
SRS R B AR A R AR R R Rz ]
233t BE A R A IO RUSF I RS L = P BE
FI24 3B 0.1,0.2.,0.25.0.5.0.75 F1 1 m HIAR K
RSF A3 (1) DEM F1 DSM Aiib4% 43 3E 38 A v
RALE 1AL R BB R SR R b
{255 24121 CHM J& DEM 1 DSM 4% 2 [f] 1 22
{8, I A =38 B 20 R 0 — 2L

My 2 TR (Y VAR R AR S O o T ARG 2%
SRR R A E R N T e 2 T
HRARE 2 A 5T M ) 340 05 3R B O RCR & A A
[F], %P2 1 rh 4 Ffe b 248 Y b A i R B A 5 (-
verse distance weighted, IDW ) | #£ 2% 15 ( splines,
Spline) 24 7 LK 35 ordinary Kriging, OK) [ 4
I 3T ¥ ( natural neighbor, NN) | Jm#F 22 1 2 7% (local
polynomial , LP )5 Fft A 475 52 R 30k 10 4 . PR 4 08 Bl ik
PRI RIEEIN 10 4> = 1Y BB X R 452 X
SR TR ) R TR Y (1 N4 12 22 (RMSE,,, )

RMSE,,. = | Y, (Z" - Z)/n (1)
i=1

e Z,, A R = AR 2, o PR s R
L33 ARG PN ARETA T b2 AR 2 B S Ak
A, CAF¥HE N CHM 1 B XF AR % 55 1E o 17 o
G A R R A A RS B AR IR
G302 AR 1) AR TE . R H JRy S A R A U
PP T ERR MR A CHM B IUR 58 T90 45, AR
T Ml SR AR S () R AT, IR AR B R AR T A
BERI/NBIE 5 2K FH (6] 43 B3 8 B R N L
FFR A AR e T0T A5 AR S0 IE , AR A B8 S5 AR et T
TR FHBR IO 43 KIS 7 P 78 CHM R4 74 7
NGRPEH.2) PRE PRS2 I X 56 X R b5, 5
FRARHL HE I AR A BRI s S A AT
B DB, XK T R 2 B TR N G R i E
AL A 0 22 5008 Bl BE R AR, 2B bk g
LB K & K )2 (gaps polygon layer, GPL) ([ 1) ;
X RE S E0 ( B A 2 A7 43 38250 R
= IR AL SO I R SRR R T 2/3 MR
[ AR Y SR AN BUR T N

SR FH T AL 55 53 B3 18 B AR R 45
)7 A GPL LA T B Uk AR R A 5. 1) 2
NI AAEA ~ 1000 m*?)52) Z30 I 3 i 5 A AR R
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1 T CHM MR iR
Fig.1 Gaps identification based on CHM.

&)

a) JE)ZF R Canopy height model (CHM) ; b) #RE £ K & EJZ Gaps polygon vector layer ( GPL). FAFEHER /A A 56 X Ik £ 4E , B bRid
B 20 E B AF G R 25 F B MR Delineated canopy supplementary set ( polygons filled with bias lines) overlaid on CHM, identified gaps were

marked.
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Fig.2 Feature surface model grid resolution selection.

A~D: Fiith Plots; 1) HBTAT &5 Z5 Ground points; 2) HI#E 1 2z Vegetable

points.

= AT A = 1Y C1P FEHRITE 10% LA 3/ N Y
6 AN 3 S 2o B PN A7, T LA 398 o e 1] 42
AT LRI 0.25 m S DSM FI DEM (943 3%
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2.2 AR PR TR R

WA Guo 50 (7T, 106 LA B AR B
N AR, NE IR 2 RMSE, N R AR & JE 1T
105 43 Hr. AR P AN [ 28 AU AR M, 43 51 H &8 IDW
Spline ,OK | TIN il LP 4 P4 J7 76 4 B 0.25 m 43
B M) 2R TR BT B ()12 22 (3R 2) MR SR
MRCA FEHb) 9 RMSE,, e/, BES 5 1 [ 4K (D #E
Hi) B K. SR b AR 8 1) RMSE,,,, b Hi T
R T ELBE % R b 3 B AR R 2 B A 14 i, RM-
SE, J8K, RS T a3 SR, Y E = i
K5 B (9 HE 4 . IDW>LP > 0K >Spline >NN | #i [fif 1 ==
PIAFRG BE 9 HE ¥ 8 : OK>IDW > 1P >Spline >NN. i &
S #E IDW Fl OK J7 35X DSM Al DEM i# 47
AEG
2.3 AREHEH

LiDAR MR SR N3 94.8% (£ 3) , Hh
C A D HEH ARG U F8 i e, A B FEHBIR Z 1L
AL TR 7 (C D FEHL ) BOARE AR F Bk, Ho A
BT HL, LIDAR TR i, L3 i (A HEdh ) (1) —
A s D DR S P e P PR R S S R IR B T
—A, WA (B HEh) MZ 2 EZ R4, b
T (1~2 8R) Al ST AR 8 55 /0N T R AR B R )
LiDAR R0, & s b s 4.

popall [y Al AR H B NSRS N MDY N7 TR AN N
FTE AR (RRBEIAR I T A ST AT A:) (MR ETE
PR  LIDARAH B i = %6 B BERE 1) o [ A8
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Table 2 Comparison of error of feature surface model interpolation

B Al AR B AS R T3 o LA 1k ERZNFliwrS ) EAT WS

Plot Predictor Inverse distance weighted Spline Ordinary Kriging Natural neighbor Local polynomial

I I I I I I I i I I

A R? 0.84" " 0.87"" 0.82" " 0.86" 0.84" " 0.87"" 0.79" " 0.79"* 0.83" " 0.84" "
RMSE;,, (m) 2.02 0.24 2.12 0.24 2.07 0.23 3.11 0.38 2.03 0.25

B R? 0.84" " 0.87" " 0.83" " 0.87" " 0.84" " 0.88" " 0.80" " 0.78* " 0.84" " 0.83" "
RMSE,,. (m) 2.16 0.24 2.31 0.26 2.65 0.21 3.04 0.39 2.15 0.25

C R? 0.82" " 0.87* " 0.78* " 0.87" " 0.80" " 0.87" " 077" " 0.82% " 0.82* " 0.84* "
RMSE;,. (m) 2.58 0.23 2.79 0.28 2.68 0.20 2.82 0.35 2.59 0.24

D R? 0.78* " 0.73" " 0.71" 0.64" 0.79* " 0.76 * * 0.69 " 0.58" 0.76 " * 0.72* "
RMSE;,, (m) 3.43 0.38 3.49 0.38 3.39 0.36 3.61 0.51 3.47 0.38

% P<0.05; * * P<0.01. I . FH# 5 = NHiiR2E Vegetable points interpolation error; 1T ; MU 25z P41 2% Ground points interpolation error, and

values outside.

%3 ET LiDAR HIHEIRS
Table 3 Gaps recognition using LiDAR

Bt s T AR MRE A5 PAVIIES LiDAR Al 25 3
Plot Plot area Gaps number Recognition LiDAR estimation results
(m?) LiDAR 1) LSg UL (%) AR A AR
LiDAR identification Field survey Gaps area (m?*) Canopy height (m)
A 17600 20 21 95.2 53.85 12.41
B 11400 17 19 89.5 65.00 15.09
C 8950 10 10 100 115.50 12.31
D 6600 8 8 100 166.87 12.03
3T Total 44550 55 58 94.8 100.24 13.22
F 4 It Logistics BIIH AR R L L ERIEER
Table 4 Results of Logistic regression model coefficients and collinearity
[REEER 4 EIEER 4 brifEiR 22 Wald Zit 4t B#EM PF I3 22K A 1
Coefficient Regression Standard Wald Significance Odds rate Variance
coefficient error statistics expansion factor
% & Constant -3.454 3.075 1.262 0.022 0.032
ME AL Gap area 0.269 0.147 3.338 0.038 1.308 1.754
MR BAZEE! Gap marker -0.035 0.580 0.004 0.013 0.996 1.291
AR UM IERA -5 75 AR i, DAY i AP 807 2R 400 o Ba
T Logistic [MIASMF( 2 4). BT, ol )

P(Y)=1+e"—(-3.454+0.269" area—0.035"
marker)

A s area N ARE T TR ; marker SR AR T TE A A,

MREEH
Gap area (m’)
9
S

e

Hosmer-Lemeshow F:56 /) 75~ 10.608 ( /N Tl 5 190 ﬁ él % %

4 15.507) , 1A 0.429 , 8 IR R 4004 2% 50 F 0 . & 8 . ,

B AR AR AT Iy 2 A R T <2, A A ik 2 ] Y B o

SELRAE TR /N AR 11725 B3 0 7 i O 38 I £l

VUL ARG R B S AR IRk BF | o

I AT LTI % 10 SRR O K. %5 15 % % % ﬁ
SRR LDAR REFS UMM 28 | = -~

FR R 3) |, BB LIDAR A0 i bR T A 2 1 4 .

HPAREY K, C AT D A b ) 22 500 LE B WT 5 T AR B = s T T

R A 22 3 I )N
FHBCXT T K 3607 e8¢ LiDAR 5 5 &1 08 I bk i
T FRR 22 5 (R5) . P 3 IC X ) T AR 2 {1 1B 25 70 A

¥ Hb Plot

3 LiDAR(a) 5EFFMILN(b) MRS IHARAIL AR 5
Fig.3 LiDAR (a) and field (b) survey gap area and canopy
height.
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Table 5 LiDAR-field survey gap area, canopy height paired samples T test and regression
Bt LiDAR 52PN B BEXT T 450 [l 75 % R R
Plot LiDAR-field survey paired samples T test Regression equation R?
Sig. P RAMERHMEE  ESAH
Difference meanztstandard  Difference percent
deviation (%)
MR TR A 0.789 0.001 9.16£1.61 +17.01 y=1.142x+2.902 0.947
Gaps area B 0.821 0.001 5.74+1.26 +8.83 y=1.097x-0.071 0.967
(m?) C 0.641 0.002 24.02+5.46 +20.79 y=1.121x+12.975 0.651
D 0.899 0.023 31.35+8.81 +18.79 y=1.425x-26.199 0.981
-5 Mean 0.082 0.001 19.97£2.30 +19.92 y=1.288x-6.577 0.962
Ui N'=1 A 0.384 0.179 -0.92+0.15 -7.4 y=0.918x+0.632 0.883
Canopy height B 0.827 0.431 -1.15+0.18 -7.6 y=0.941x+0.312 0.955
(m) C 0.795 0.121 -1.34+0.37 -10.9 y=0.757x+2.200 0.783
D 0.758 0.113 -1.81+0.37 -15.1 y=0.694x+2.845 0.728
-4 Mean 0.528 0.146 -1.31+0.12 -9.9 y=0.916x+0.468 0.878

Sig. P ok 258 1E 2850 A Sk PE Paired samples difference normal distribution significance; P BN T 4G 56 WU e M Paired samples T test bilateral

significance; y: LiDAR AR LiDAR estimation; x: WEANILI Field survey.

AR T 0.05, BEBA A FHEC X T R 35k HAT 40
TI2R R SC T T RS 56 B D A1 8 1 R 22 A 19 o0 A
FFEFEIE R 0 89 ¢ 40 A, XU 250 P &R /N T
0.05, B LiDAR 5 HFA/NULIN (4 bR 7 1 AR I 3 2
S MR LIDAR Al 0 8 MRH 1B F-34 L A 0L
DB 19.9% , Ho € FEHBIY 22 K, 0 20.8%,
B FEHLAY 2 5 /N, N 8.8%. 43 il L LiDAR 1T 4
SR P8y A i T LAy DR A e A A R R A TR A M1 4
Bt A5 EN A R EC(R?) A 0.962, LA W 25 B A 5%
ERPEAR M, A T BRI ABPR AT 1, 6B LiDAR 1
T R P i T R A BT A L

SR SN T e N BUR LY NSNS
(ORI IR 0N R U =i E A N R =S
) LiDAR FIEF &1 UL 00 K 7 i 55K i i v Ao 45 (1A
3), UiH LiDAR Al AR 12 80K e B 3 LG B Ah
SN ELALS , {EL B AR 22 AN BH i

FHECRE T 45692 He & LiDAR A I 55 55 A1 0 )
ME D AR 2ZE 5 (£ 5). 0 F B 89 & 2 (H
TEAAM G B 2R T 0.05, Ut F] I ECAT T K 36 1
BAG A2 X BeXF TR 560 XU i 24 0,146
(>0.05) , E4E AR B B, BV 5 I £ AR PR 7 i R
A B 25 S BRI, LiIDAR A0 L B 41 080

(I 9.9%. [FIABLHY ) R (A 0.878, LB & HA
BEORPI LA ICHE M B AR T 1
THAR /N | AR5 BH PR 0 i 30 A iR A 22 0 L.
2.4 DXEUNARET FEARHE

FIH LiDAR $CHE7E 1.8 km® B9 2Rk 18 2 X 35
LU 2299 MRS, BRET 2B R 12.8 4>+ hm ™.
MRET HIARTE 4.03~747.36 m? , YI{E K 85.06 m?, BiTH
1238860 m”, i AR IH 2 XY 13.3%. MR 1 A
/AR TE 57.69 ~ 106.25 m?, HiH1, 57.69 ~ 72.63
m> T i B H i K, 72.63 ~106.26 m* IR Z (£ 6).
AR AR 20 A D BE R 2513, Ui HELA 1E R
B, BN Z 8/ INH R R

ME D TR SRS A B REA
K, VI DX I AR 00 R g AR b T 9.38 ~20.12
m, 375 15.33 m, i i 22.64 m, /> 7.81 m (3
6), 5% IXAHE 10 ~25 m AYF-3 = A W) & bR
AR R B AR A3 A I A 1104, B8R HHZE T IE 28
A3 BRI [R] 1 B i i Lo 461 431 Ll Ase 24

XN ARETEARTEEL (S,) BIBIME A 1,71, 5K
3.85, /N 1.07, 4G TE 1.32~2.03(% 6) , 5,77
A B AW 3 Ry 2,217, BT L HL A TE D 251, B 22 85
UNIZ IR UE < T Y N TE AN

x6 MEERFFE

Table 6 Gaps basic characteristics

BT THE RAE RME UK PR BRSO G
Gaps characteristic Mean Maximum Minimum Median Q25 Q75 Skewness
T Area (m?) 85.06 747.36 4.03 72.63 57.69 106.25 2.513
HFATE Canopy height (m) 15.33 22.64 7.81 14.89 9.38 20.12 1.104
JEARFEEL Shape index 1.71 3.85 1.07 1.49 1.32 2.03 2.217
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