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Construction of Individual Bole Biomass Growth Models for Liquidambar formosana

in Guangdong Province

HE Xiao' ,ZHAO Jia-cheng' ,CAO Lei' ,LI Hai-kui'" ,XU Qi-hu’

(1. Research Institute of Forest Resource Information Techniques ,Chinese Academy of Forestry ,Beijing 100091, China;

2. Guangdong Institute of Forestry Inventory and Planning .Guangzhou.Guangdong 510520, China)

Abstract: Liquidambar formosana is an important native species in the forest region of Northern Fujian. It
grows rapidly with strong adaptability, and plays important roles in ornamental, medicinal and timbering
values. Individual tree model is the basis of stand model. The dynamic changes in individual biomass growth
were analyzed in the time dimension by establishing individual tree biomass growth model to provide a sci-
entific basis for the comprehensive evaluation of the carbon sequestration capacity of the forest. Forty
L. formosana trees were typically sampled (25 were from natural stands and 15 from plantations) around
national forest inventory permanent sample plots in 9 different regions in Guangdong Province and the data
of biomass growth were obtained by the destructive measurement of the biomass of each component and
stem analysis. Based on the basics growth equation of Logistic, Gompertz and Richards, bole biomass
growth models of distinguishing the stand origin and site quality with dummy variables of L. formosana

were constructed, these models were evaluated by four indexes: coefficient of determination (R?),root mean
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square error (RMSE) , total relative error (TRE) and mean prediction error (MPE) The growth of L. formosana

was further analyzed. The results showed that the fitting of Richards equation took the lead among base
models (R*=0.61,RMSE=50 kg); compared with the Richards equation, R* raised by 11% and RMSE

decreased by 7. 95 kg to the model with dummy variables; the stand origin and site quality had a greater

impact on the bole biomass of L. formosana. Under natural origin and high site quality, theoretical maxi-

mum of current annual increment and mean annual increment achieved at 23 a and 38 a,respectively.

Key words: bole biomass growth; dummy variable; stem analysis; Liquidambar formosana
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Table 1 Descriptive statistics of sampling trees

(i:132937"'940) (])

Ar b FHH T e 2 fe/MA XA
4% / em 23.8 9.1 11.6 43.5
1 /m 16. 4 3.7 8.9 26.6
ARy 27 13 11 82
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Table 2 Estimated parameters and evaluated results for basic growth equations
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Logistic(3) ’:’ %8 247 A ig gi 0.50 57. 33 —11. 80 5. 60
Covariant form of Logistic(4) Zl ;i 1 zg 8]1 0. 50 57.33 —11.80 5.60
Gompertz(5) ’;’ i (1)24 ] iggi 0.56 53.61 —8.48 5.24
Richards(6) ‘r (]) (7)13 ; ig 81 0. 61 50. 99 —5.55 4,98
2.2 WTE=EEEPFEHN DAABE TR A1 T L X S 0 A A3 P R 1)

BT i e S5 Tk A A g I A AR AR, 3R 3 Ry
A5 b B R A5 AU S BRI R BR PE A 45 R 57 L S G N
1 B A WEAS 5 Y Richards 720 (7)) 45 H Y
KR SR R E TR M. 5 3 Rl AR R A
Fo AR AR R R® 4255 T 11% . RMSE &% 7 7. 95
kg, TRE W F & T 1. 85% % (5 =0, i B N} 25 - 45
RUGTAE A (4 A= W 1t £ 1 A MPE 48 45 3 — 25 il
b BEARFE VWAL AR R B AT Richards J il
R TED T BRI A i 5 A R ep L ARk TR R 1
TR R AR TR AL A ROR .

AT LI L R C L D 059 4805 (6 A T BELAR
o R £ 058 Ay T+ A U /0N B8 MO b A W
ELF- 204 T Fr L1 107 . JURR IO B4 0 (L
B AR M 2 L LU e B AU 5 RIOR, LU 22 5 WA
B CR 2 ) W o 55 AR I B/ N AROR 2 20 7
A TE R LA PO P BBOCRAR G A LR AR 1% 35
RAARAAU S ORI 5 TR 0 R il A6 780 S
A — S i 2 e v T L A A M L R A R Y
iy 75 R JRE U 2 R I S A



240 P b b2 B 2 41

33 %

2.3 AEARESIHEZTHNETFMEYEE
KER

th 2 4 T RLE A [R) J50 R ST b 45 2 1) 2E K
FRIEA T 25 57, 7 2 4 K R 41 AR K 1 IR R AR
i 157 I A 7 b A5 1 A T AR AR T R, B30 B
FZEHE B s AR ST M S AR R AR AR KR 5 PR
K i fe KAB o F A U A AN Rl 30 T 25 57 i X
Toft 25 S5 A ST b 5 9 A8 v ) R BI04 B N B 5 TR B R
SRR KA K2R F AN TRE MR KK E,
X a4 F AR AR A AR B <0 AT AR B,
Pl 3 25 T R SR bR 7 b 5 G AR T 6 A ) i i
AR RSP IARBEWCR ., ELE AP B
AR AR L AR R K T A K B AR i
(R 38 0 T AN DB 1S R AR K ek g ot RGE AR AE K
B0 PR e R AR A K (13,3 kg) FE 23 a
WhE K, BAEERKESTPHERKET 38 a 3,06

ISP 2 4 KA (8. 4 keg) 38 B e KA, 205 AR KB W
BT S EERENT PR RKE.

o SEMAEmE e Logistic
---- LogisticZ JE 3{ -~ Gompertz
500 —— Richards

100

Fida
Bl 4MEMAEKERYUSHUR

Fig. 1 Model fitting effects of four basic growth models
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Table 3 Estimated parameters and evaluated results for r growth model with dummy variables
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Fig. 2 Scatter plot of the predicted bole biomass of basics and dummy variable models against measured bole biomass
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Table 4 Maximum growth age and increment of biomass on

different origins and sites quality
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Fig. 3 Relationship between current annual increment and mean
annual increment of bole biomass on natural origin

and high sites quality
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