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Structural characteristics of Liquidambar formosana for a mixed

coniferous-broadleaf forest in Mount Tianmu
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Abstract: To provide a theoretical basis for Liquidambar formosana protection, management, and landscape
construction in a mixed coniferous, broadleaf forest in National Nature Reserve of Mount Tianmu, ten sample
plots were established for a stand survey. Diameter at breast height (DBH), tree height, and crown breadth were
studied and fit to a Weibull distribution function. All tree parts and diameter classes of L. formosana biomass
were measured using a single tree biomass model, and then analyzed. Density and spatial distribution patterns
were also determined. Results showed that DBH, tree height, and crown breadth structure were in accordance
to the forest management objectives, and fit the Weibull distribution function well. Trunk and root biomass ac-
counted for 91.4% of the total biomass with biomass for all diameter classes being uneven. Distribution curves
for trunk and root biomass were similar, and all crown breadth biomass was symmetrical. In all sample plots,
variation of the density coefficient for L. formosana was 0.625, and all sample plot means for neighborhood
patterns were greater than 0.517. Thus, the density coefficient showed large regional differences in distribu-
tion, and neighborhood patterns showed that tree distribution was clumped. [Ch, 8 fig. 7 tab. 20 ref.]
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WA Liguidambar formosana AW IRA, &K, B EH ., B, fmibs 40 m, MR HE KA 1
m, RARME, EARM, UKo, WKW 6, JrPORFE ; BT R IRA, R, WA AL, it
W, RIE, FAR 3R, P RAFEK, SumEIREAe . FE AT RV U DL )T R
M, FEEL AT TR 1500 m AP BRI L IR, WL & )Tz oA, AR T L bk R
FHEHNT, SRR R, BRI E SR, B A . AR BRI, BA
AR RS AE N MER | AR O T AR SRR AR A, SRR | AR T A R Y R A
ERRHINX EZ S RN E, HETZ2 0 TEARS, DY AR 24 A8 FoUbR b i 224 5
RBP4 5 57231 F) Fagaceae, 15F} Lauraceae, 1145} Theaceae S FHIR A, Z 5 5B Pinus mas-
soniana, {HLKS Pinus elliottii, 2K Cunninghamia lanceolata I3 PR BRAL PR A= R RN, I, BFSEIR
MR AR AR S S5 R B A EE B R S DA AR BB 98 2 AR TR AE R IR S R b | A2 R A5 LA g
Fofr iR 22 14 A KON 7 T v B R VT Y S R B AR S A R TS R AR, B 2R QIR AR TP IR
HUEEE AR ER (TR N0/ O N = TR 2 AR N R D R L R T 0 I S 1 DN =00 TR S =N oL = I
EYE, DL RMREUM R | A A AR R AR DT T REJTOTSE, R B I E R A R IR XA A B R R
M

1 PR K B AR

KEWEZRGAREY X, HAHTA G EICE, BN 94 km, HEH 4 284 hm?, HuHL{;
M 30°18'307~30°24'55"N, 119°24'11"~119°28'21"E, 4k 300~1 556 m, EA #IHY () v I HAH 1Y 7R AR
B RGMARMEN, WA, R, FFHREHR 14.8~8.8 C, B H FHAIR 3.4~2.6 C,
S RAR AR -13.1~-20.2 °C, FAHFEHAE 28.1~19.9 C, FHHE <R 38.2~29.1 C, LHEM N
235~209 d, F/KFEI, 4EFH N 159.2~183.1 d, 4FEREKEEIL 1 390~1 870 mm, MEWEK, HXHIZ
10~30 d, JERCH VTP AL HR A 2 0 Aoty o K H Ll A SRR 25 TR e pR PGS 21 8 ) 28 31 1Y) I Al AU A g
W, WK 600 m LR ONZIEE, ¥k 600 m E 1200 m NEHE, WK 1200 m LA E MRS X s bR
AR T R B I X R &0, A mm s Famt:, A S50 70 . #2509
240 A BRZEAEY) 110 Fh . FhFAEY 1 570 A, Hob ) EEE SR 25, LUK H e 4 )
24 Ffr ) WG F A R A 1 B AE P A T, B N REE

2 HRMBETE

2.1 WRHH
2011 4F 7 HER H I E R H R X 85 G A S, 5ar 10 He E A 03 ME 10 & 5 1 28 Mobr i 1
AT PR GER PR A (32 1), bR /R 30 m x 30 m, R AT A B, A AR AEHL N BT A R T AR
R ERAEHELR

Table 1  Situation of sample plots

PRt T4 /m WETE/(°) Wt Wefir PR B A R P 2 oA I
01 384 13 [} h 53 0.8 PNA N
02 471 35 i) I 13 0.6 PN
03 369 11 (] T 44 0.7 PN
04 332 39 [} b 32 1.0 KA
05 370 13 [} b 15 0.7 KIR
06 378 15 [} I 18 0.8 KIR
07 338 31 [} iy 15 0.7 PN AN
08 351 16 [} i 13 0.8 PN
09 401 35 F ] b 17 0.6 PN AN

10 365 30 N} b 13 0.6 PN
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B (5 cm) FOMRARNFAEAE , EAEMF | Bods . Wen . BOR e JEiRAE, Rl 2o 400 s B oA 1 Bk
Abn, ARUEHLHR EERIFRE . RAE, DEMR, 2R, Ak Quercus fabric , iR Quercus acutissima, YL
ML Quercus glandulifera var. brevipetiolata, /WWHk Quercus chenii, 1%k Lithocarpus glabra, 111 Symplo-
cos caudata, KA Schima superba, ¥if# Castanopsis sclerophylla, &7 Platycarya strobilacea, T X Cy-
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3.1 Weibull 97 % & & Bl & S F2 Weibull 57 EHMA NS HIE
RN F 2, MWEMHCEEHE R ZVUMEGHRR Table 2 Values of parametric fitting of Weibull distribution
W, RWA LR Weibull 4315 %5 B ok #0400 A B0 F 7Y B a b c R
LR U E N AR N E e (0P 5.0 65697 07777 09618
32 HMIELHY W 55 27838 09613 0966 1

il ST A AR B A bR R, T AR R R 3, R
a3 A 73 A3 1005 4 2R ) DLAS B AR 2% 42 B S B
BRE o A3 7] Weibull 7345 fHAS LU 1, AER AT LAE . B A2 SE B o A L T8 )7 B2k, 6~
10 em FEBr A RRECS R 250, 12~64 cm A2 B A SRR D . Weibull 70 A5 s B0 22480 )7 HU il
2, [FFEZ 6~10 em 2 A RE S 46 K 280, 12~64 em R BBUE BRECRE D o o T B0 UF b Sz B 40 55 445
A, DA MR AR | A B bR 22 A AR A AR U sk 22 18 NI 2 Fal U H . Weibull 23 A1
BERITE 6~14 cm /MEGIF LG IRZRBR, WRAEH R 32 em 1EBrRZHR, BAFIILE T RIEHAL
ABREL

el ek 0.5 35846 26224 09885

K3 BEMNERESH

Table 3 Distribution of plant number in different diameter classes

Wi /fem PR AL/ B B /em Y AWLTS Wi /fem PR AR B /em Ak Wi /em L7 ALY S
6 45 14 12 22 4 30 3 38 4
8 59 16 5 24 4 32 8 40 2
10 41 18 5 26 3 34 3 46 1
12 18 20 7 28 5 36 3 64 1

60 _ 40
S b 53 A 35
—— —— Weibull4} fii 30 +
40 251
§ w20
% 15
20 =10
5
A 0
0 1 1 - = —5 L
6 10 14 20 24 28 32 36 40 46 64 6 10 14 18 2226 30 34 38 46
% Fr/cm 8 12 16 20 24 28 32 36 40 64
. 2 Br/em
B 1 WAEKMEEFSH L Weibull 2 #
Figure 1  Actual distribution in contrast with Weibull B2 MapiekEzR
distribution of Liquidambar formosana diameter Figure 2 Residual plot of diameter fitting

3.3 WE4%EH

AW R RGTERE, TR R 4, WRAER 4 FOA 5 20 A 4005 25 2R 0T LIS B 7 2% v i 5
PRk B o3 A1 [7] Weibull 2347l 60 FE B 3, R AT LU AR B4R S PR oA i L T8 <) RUhZk, A
FEEAERLE 6~9 m, KT 9m MRERLE D, BREOHEZERLE 15 m &, HEMNSROHR,
BoBoR > Weibull 201 pR B A8 77 RUARZR, RIRERE 6~9 m MW B SR B 2 K28, K
T 9 m MM O TR M WL AR, DI RO R AR AR | A B R SRR KRk 22 D A AR AR A AR
WEREE, WK 4 A LIF . Weibull /- fEHITE 7, 8, 14~16 m B & IHRAE BR AL, 7E 6, 9~11 m
W I AR, BR 6~8 m BRI Zoh, HARU A ROR B,
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Table 4  Distribution of plant number in different height classs
WEgm  E/M | WESUm BBV || WESUm BREUBR || WESUm  HREUMR || WEZ%Um BBV
6 41 9 18 12 8 15 11 18 1
7 64 10 11 13 6 16 8 19 0
8 46 11 9 14 8 17 1 20 1
80 r - ) 20 1
S b 53 Ao
— ) H 4 : -
60 I\ Weibull 4y i 10
= 0 -
&
E—10
—20
0 1= —30
6 78 910111213141516171820 67 8910111213141516171820
W 9/m B i Z/m
B3 MAEMSEERS>HE Weibull A
Figure 3 Actual distribution in contrast with Weibull A4 MEMmsbEkER
distribution of Liquidambar formosana height Figure 4 Residual plot of height fitting
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Y45 MR B G IE RR B, AT LAAS R 5, MRHE R 5 Al 20 A P00 45 45 SR o] DAAS 2 AR 45 5ed iR 4 5K
ik %534 [] Weibull 434t ZeXF EL 1] 5, ] LA H 52 BR 434 [6] Weibull 4347 #8065 e 0 40 A 38— 3, 4B
SR 22 TE A0, BREZ R TR E SRR 3~5 m X IA] R T R R e LA A R LLE IR 9 g B
AEfR | 45 R R AR B 22 AR AR R S IR L A sk 22 K, NI 6 AT LB . Weibull /3 AR 7E 2, 4 m
TEIFIHR2ZE K, B BIE T HA S PN E AL
35 £MELEN

FR A SR AR P A SR A T W ARG ER e W i TR T AR A5 bR v M A A )
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x5 BEBBRANEKRHESH
Table 5 Distribution of plant number in different crown breadth classes
TSR 9 /m /RIS T 2 /m PR BB TE R 2 /m 7 ALY S T 2 /m PR BB TSR 2 /m PR B PR
1 1 3 71 5 36 7 5 9 0
2 24 4 72 6 17 8 6 10 1
80 1 10

S B 3 A

60 « 3
= X0
& 40 =
K ® —5

4 5 6 7 8 9
76k I 25¢/m

L =

A5 WMAEDWEEFES>HE Weibull -4

Figure 5

distribution of Liquidambar formosana crown

Actual distribution in contrast with Weibull

1 2 3 4 5 6 7 8 10
76 I 2 /m

He RhaibdikzH

Figure 6 Residual plot of crown fitting
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M 12 044.134 kg, H W T AW RN 6 907.224 kg, WIE AR A 1 032.200 kg, AR A4 &
K14 104.701 kg, Gita M4 B R T AR LK 7, TSR A B A E A 8,

K7 iR R H I A s b, BT >R > RE, BT R 25 42 B A a5t 22 0 i 20k
LR A 40k 53 A 1 2 VR AR A= 0 i o3 A i ARG AL — B, BT IR AR A ) o 43 A 3 22 193 o0 4 h 7
FHIFAEBY . WA Pt ih ot T8, SRR AR LR B AT B 8 S A 7 45 48 B A= 0 o 43 A 19 ELAA 1
W, YRR L EEETLES, 10, 28, 32, 36, 38, 64 cm RHY, LEAKAEBRREU M, NEBY
FRAZB AP R 2 035, BB IMAEN 2, KEMEY & i, [AREE/NMEB
WED

1000 1600
------- i 2 4
800 F —— T Ly 1200
%0 600 + ____’HH(E%%% III]E-
IE = 500
400 / g
a A
200 N U
SR (4 ..
0 [ e ierr it Y rip 0
6 10 14 18 22 26 30 34 38 46 6 10 14 18 2226 30 34 38 46
8 12 16 20 24 28 32 36 40 64 8 12 16 20 24 28 32 36 40 64
% %% /cm 1% %¢/cm
H7 WAEZEENKT, WA, & B8 MAELZRNAENESH
#E«iﬁff]%éy\jﬁ Figure 8  Distribution of Liquidambar

Figure 7  Distribution of trunk biomass, crown Jormosana biomass in all

biomass, tree root biomass in all diameter classes

diameter classes

36 WEEZEESH
TS b o AR A 2 LA B 3R 6, A A vl AU 7 24 %8 B O 259 Bk -hm, AR 2 2l R A K
Cyv=o/pu, FHH 25 br il HUA A 25 B2 1922 3 RACH 0.625. HI WAL, & b5 ME MDA BRECS> 10 AR 24 5, %5
JERAZE R, DTS2 e 1 R F Lo 23 A1 Ml el 2 S PR K
®6 B[MEMPNERBREZEE

Table 6 Total and density of Liquidambar formosana in different sample plots

RS vk BB/ (Bk-hm?) || LS tRE/pk /(bR -hm™)| | FEHLS WRUME B/ (BK -hm™)
1 53 589 5 15 167 9 17 189
2 13 144 6 18 200 10 13 144
3 44 489 7 15 167
4 32 356 8 13 144

37 WMEZTHEHHEE
P (4) T A b o MU f RO BB AS 206 7, Al DUFR HY 10 Hebn o s R f RUBE S 24 K
T 0.517, AR HEHRE 2 52 B AR 73 A0 o ply st S et 2R Y AR J8 A 20 A A% = D SR AR 23 A

x7 BREMNERARESE

Table 7 Mean value of neighbourhood pattern in different sample plots

Bes S W B W Bes S W FEH W Be W

1 0.590 3 0.614 5 0.600 7 0.600 9 0.574

2 0.673 4 0.578 6 0.708 8 0.700 10 0.615
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LA,

SR EE, PRAEHL N A BLAR SRR A <) B A, AN IRE RS OR 2, WA IR
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56 BRI B bR,

WA = o AT s R <) AUHZRAr A, MRELM A 7E 6~9 m M5 280, e s kB A b |
WIS, SORRE B B AR AT & B VI OC F ek iR D) 2240 22 9 TE A5 A A, v /N RUBE Sl I 1) AR B8 e
Bilfe K, AR . W, T IRES MR A — B, SRR & AR E 1) H ARG

WA A 2 1 EE AT TE 8~10 em A2 Hr . 28~38 em M . 64 em AWy, WE(H 1 ITE 32 cm 42
Br. 256 &GN PRk HT, 8~10 cm BB HREEL 2, 28~38 em 14 W 1 AR BUFE R A% B MROA v A H s
Z, WAV RS, 64 cm BB | bk, &S EE00, Nt n] DUE AR R 00 R Fr B0k 2R ) d
A XS, KRB 2B W it AR SR 0 BB K AT AR AR i B B R A B
(1 91.4%, TEAYEAEH, WT>RAR>WE, SEMNER T, SR ES GRS, Stk
BoAh—3, S£ENWEAYRER NS, BRAK,
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AN PRI M ROE IR K, BN BRSBTS, K H IR 2 A6 76 b3 - 25 5 B
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