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Construction of Growth Model and Analysis of Growth Characteristics of

Schima superba

MO Hui ZHAO Jiangiang

( Lingnan Integrated Exploration and Design Institute of Guangdong Province, Guangzhou, Guangdong 510500, China )

Abstract Based on the Schima superba secondary forest, three empirical growth equations and
three theoretical growth equations were selected to fit the growth process of the diameter, height and volume
of the wood, then the relationship between annual growth and average growth was used to analyze the
growth characteristics of S. superba in diameter, height and volume. The results showed that, the theoretical
growth equation was superior to the empirical growth equation in the simulation precision and biological
interpretation,the optimal growth equation of the diameter was the Richards equation, the expression was
D=37.21x (1= %1% the optimal growth equation of the height was the Gompertz equation, the

RIONX 00954 the optimal growth equation of the volume was the Logistic equation,

expression was f1=19.43 X e
0.2734

V=
1+416.8914 x ¢ 274

certain reference for the accurate quality improvement of S. superba secondary forest.

the expression was . The establishment of the growth model of S. superba provided
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MR THEAREETEAKEA
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Tab.1 The basic facts of standard sample

FEHh S 527 e Wefir fiRA B2 FHEHAR fem FHIRE /om PRI A
Sample No Elevation/m Slope/°  Slope position Canopy density Average diameter Average heigh  Species composition
1 1150 24 h 0.8 9.7 8.1 7oA 2 51 HAl
2 1250 27 N 0.6 9.8 7.6 TAR2F LI
3 1070 27 h 0.7 8.8 7.3 7K 3 + Hilh
4 1 140 18 IS 0.7 9.6 7.3 8 A1 H 1 HAt
5 1080 20 - 0.7 10.0 8.0 9K 1FH
6 1100 25 h 0.7 10.2 7.4 8K 27 + HiAth
7 1140 21 h 0.6 11.0 7.1 A1 1#
8 1160 20 T 0.8 8.4 7.6 9 AR 1L
9 1050 23 i 0.7 8.1 7.5 N
10 1125 18 rh 0.7 11.1 8.9 AR 1# 1 1L
TE: RRARST, 50 MR, SO SEMN, oM, Sy, BOuA, HAE HAUM Bl Note: In the table, “A™ is
S. superba, “¥" is Cyclobalanopsis glauca, “111” is Cornus officinalis, “¥&" is Dalbergia hupeana, “¥%” is Sassafras tzumu,
and “HAlh” are other species
& 2 BITAREARER
Tab.1 The basic facts of stem analysis
WE Hftlem  Mfim Gt MBUN | WS fHfem  Mim e MR
No Diameter Height Age Volume No Diameter Height Age Volume
1 7.5 5.5 14 0.0158 11 13 11.7 20 0.087 9
2 8.4 6 16 0.0212 12 15.1 12.4 19 0.108 0
3 8.8 8.8 18 0.033 6 13 16.1 13.6 18 0.186 5
4 9.4 6.9 18 0.027 3 14 16.6 12.8 20 0.167 8
5 10.5 6.9 16 0.027 7 15 17.0 13.7 20 0.1893
6 10.9 8.0 19 0.0452 16 17.2 12.0 22 0.148 1
7 11.0 8.1 14 0.0509 17 17.3 13.5 23 0.143 0
8 12.8 8.6 20 0.062 1 18 17.5 12.2 25 0.156 7
9 12.8 8.6 20 0.062 1 19 18.7 12.8 27 0.1754
10 12.9 13.5 21 0.107 3 20 18.9 13.2 30 0.2233
Tab.3 Functional expression
5 No 2551 K 77 F Empirical equation H A K J5 % Theoretical equation
iR K Model name Feik 3 Expression iR K Model name Feik 3\ Expression
1 PR y=axt’ Richards y=a><( —e’cx')b
2 PORAETIE y=a+bxlg (t) Gompertz y=axe ™"
3 TR R y=axt’+bxt+c Logistic yz%
I+bxe
T 3, y AR BUAGE (B D, s H. MR V), (fGREARIIAER, a. b. ¢ AFAEIZEL Note: In the table, y

indicates the estimated value of the model (D indicate s diameter, /7 indicates tree height, / indicates volume), ¢ indicates the

age, and a, b, and ¢ indicate model parameters
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RMSE=: ZZI(YI_?,)Z ....................... (2)
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RRS= N(Yi_/YZ)Z ................................. (3)
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VAR R AR Z(0) =dy7(tt) ...................... (4)
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R 4 i 7 R BT 19 P07 AR S R 6
AT R SRR RS TR 3. & 4 T A
6 4y B LA e (R, RC H9 0.85 DL,

RMSE 4+ T 1.816~1.875, RRS 41T 956.6~1020.2.,
Hodr LA R R B A R X S R 8, R R 0.850,
RMSE 4 1.875, RRS 4 1020.2, LhEH5 1 2 iy
4 Richards /7 #, R* 4 0.858, RMSE ¥y 1.816,
RRS 4 956.6. Hrf, 3 AHLSA KRS
HAEZABNAY¥E X, HIIAEESET 3
AR TR, ARIERIRILA R B SR 2% i
NI, AT AR E AR Ao i e AR AR K T R A
Richards J7 ¢,

X} Richards J5 FEBLHEI RO HE 4758 22 0 #r, 45
RULE 1, 52 MRS 900 T 0 (A, 3% 2%
FANFEARNTF (=2,2) Z[E], HEBSEA KL
MG, JCU AR, A Richards 5 FE ELAT
BRI . L, AR EARE K T FER:

2.0102

D=3721x (1 _ e—040493><A)

¥ # Residual

T T T T
-2 1 0 1 2

FrHELL il Standardized estimate
[ 1 Richards AR EHZKEE S E

Fig.1 The residual scatter diagram of the Richards
equation fitting
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Tab.4 Fitting results of diameter growth equation

Jif LA 251 Fitting results LA KEE Fitting precision
Equation 2 b ¢ R RMSE RRS
Richards 37.21 2.0102 0.049 3 0.858 1.816 956.6
Gompertz 24.88 43242 0.104 8 0.856 1.820 961.2
Logistic 19.46 22.2818 02123 0.854 1.835 985.5
PORA TR -12.49 19.429 9 0.850 1.875 1020.2

T PREL 0.235 1 1.378 2 0.853 1.839 988.9
TIRPREL 0.005 8 0.711 5 -1.9617 0.852 1.852 997.5




BN R AR KA R R S A RHIE 7 BT 59

ol R EEAERE S FHERKREN LRI
Flo BRI 2 ATH0, RA BLAR AR AR K RT3
A K B TR — A WA TN S B A 0 8 185 T 3
HAREAEE KBS ISERTRK, 2KEN
0.92 cm/a, BfiJEZAEI/; SEIA KBRS 26 B
RERK, MR EAREAR A K E S P A K EAM
s R 0.74 em/a, BEJE A AR AR K
AR, AP AERKE— R TIEFAERK R,

12 r —— P4 K B Average growth
—e—EF 4 K S Annual growth
w0 |
2o | /./
G /—rf ‘
g os | J
ﬂﬂﬁﬂ !
04 ;
H !
02 :
00 .
0 5 10 15 20 25 30
Eik Age/a
B 2 RITEREKSEMLE
Fig.2 Growth characteristic curve of diameter of Schima
superba
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I AR 38 5 R ASEHULAR £ 9 8 3 ZE R B2, 6
NI RS AR ZE I WK 4. R 405,
6 MR HA K ENAEE, R ¥TE0.76 L I,
RMSE 4 T* 1.499~1.615, RRS /I T 616.4~714.8.,
o LA R B AR o X B R B, R 0.768,
RMSE 2} 1.615, RRS Jy 714.8, A4 E fim iy
4 Gompertz J5 2, R* 4 0.795, RMSE } 1.499,
RRS W 616.4, i, 3 S A KRG
EXET 3N AR T, WIEEAI G
1o SR 22 SR/ INB TN, AT DL R R e 1 e A
HRK TR Gompertz 71 .
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UL 3. FR2E 0000 LA A), A R R
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Fig.3 The residual scatter diagram of the Gompertz
equation fitting
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Fig.4 Growth characteristic curve of height of Schima superba
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FIFA R T FEASAA ] A AR K A, 64>
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M S alAL, 6 MR EAR MR, R
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Tab.4 Fitting results of height growth equation

LA G5 Fitting results

LA HEE Fitting precision

Jife
Equation a b ¢ R RMSE RRS
Richards 79.19 1.108 9 0.009 3 0.792 1.508 623.4
Gompertz 19.43 2.709 1 0.084 8 0.795 1.499 616.4
Logistic 15.12 10.319 7 0.169 3 0.794 1.500 616.6
XTE PR —6.84 13.003 1 0.768 1.615 714.8
TPREL 0.493 1 1.039 5 0.792 1.508 623.8
TR PRER 0.001 2 0.5322 -0.033 9 0.792 1.509 624.3
ROEMBEKAEMUESER
Tab.5 Fitting results of volum growth equation
i LA 45 Fitting results IAKEE Fitting precision
B
Equation a b c R RMSE RRS
Richards 24616 4.658 0 0.034 8 0.903 0.014 0.045 5
Gompertz 0.839 6 9.8229 0.076 4 0.904 0.015 0.045 7
Logistic 0.273 4 416.891 4 0.2752 0.907 0.012 0.045 3
PRI -0.1139 0.1403 0.902 0.015 0.047 7
TERREL 0.000 005 3.290 7 0.903 0.016 0.046 1
IR AL 0.000 563 -0.007 6 0.026 15 0.900 0.016 0.046 8
¥, R* 7 0.900, RMSE # 0.016, RRS 4 0.046 o
L Y N . . AY .
8, PUAHE R 19 Logistic i, R4 0.907, VENTIE LA
RMSE 7 0.012, RRS # 0.045 3. Hrf1, 3 HE S #aitess LN LY
Ky BRI O AT B A B A M R X, RN it DRI
y ) - A > N N 22 . . . .
AR ENE T3 NERARK TR, RIaEm i 4 ORI I R
} L . . ag L S e 4 ¢ [
Bk MR 25 B /INB RN, AT DR A AR AT 11 B e PP .
i : ot Taect . P T
PR A K ITRE Logistic J7 2. pa ' "
X Logistic 7 BB 7ok 22004, 45 ' T ! ! 1

VLI 5, %22 HURAE 0 (M2 oA, HICH
B, FRER/NEANT (-2,2) Z[E], LU R
SEtE, Ui Logistic J7 & HAA B i 5028 .
PRI, AT AR B KO

0.2734

T 114168914 % e 07

Frift ik Fiiit{E Standardized estimate
5 Gompertz FRERIMEHNZHERAE
Fig.5 The residual scatter diagram of the Gompertz

equation fitting
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Fig.6 Growth characteristic curve of volume of Schima
superba
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