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Research and Application of the Integrated Stand Growth Model of

Cryptomeria fortunei Plantation in the Mountainous Area of Western Hubei
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Abstract Based on the site classification of 60 standard plots of Cryptomeria fortunei plantation in the
mountains area of Western Hubei, an integrated stand growth model of C. fortunei plantation was established by
using the method of nonlinear measurement error simultaneous equations, which ensured the compatibility and
unbiased estimation of the model; The model test results show that the average relative error and relative mean
square error of each stand factor were below 6.5%, and the stability and prediction accuracy of model parameters
were high; At the same time, the integrated stand growth model can be used to simulate and predict the growth
of C. fortunei Plantations under different initial conditions, design quantitative thinning operations, and draw
stand density control diagrams under different site conditions, providing a scientific reference for the efficient and
sustainable management of C.fortunei plantations in the study area.
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Tab.1 General situation of standard ground forest of C. fortunei plantation

A R[] FEIAFE fa S EAE /em SEIR R /m A/ (B shm®)  FFL/ (m'ehm?)
Time Average age Diameter Height Number Volume
2016 4 7~41 8.8~38.2 5.3~22.5 575~2 970 48.6~655.6
2019 4F 10~44 10.3~41.8 6.4~23.2 525~2 375 62.9~742.5
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Tab.2 Estimated values of site index parameters and site type classification results

ST HLER S SR EL A B C FriEHLEL Number
No. Site index of standard plots
1 14 20.708 77 0.872 77 0.050 88 7
2 18 23.667 17 0.872 77 0.050 88 21
3 20 26.625 57 0.872 77 0.050 88 12
% 3 M A I EMBEERE SEEITE
Tab.3 Estimated parameters of integrated stand growth model of C. fortunei plantation
" BH JI)3 Jackknife
F 4 Model P = —
arameter i Estimated Value (i Mean #%/IME Min % KAH Max brUEZE SD
b, 21.490 8 21.7770 23.719 4 19.834 5 0.143 1
b, 9.948 8 9.699 1 11.886 5 75117 0.1249
W T A 22 b, 0.1452 0.134 8 0.164 2 0.1053 0.005 2
b, 1.3677 1.3547 1.576 9 1.1325 0.006 5
bs 6.886 3 6.783 0 7.029 7 6.5363 0.0517
sf 19230 19230 19230 19230 0
A MG B 1.7118 1.7118 1.711 8 1.7118 0
y 27423 2.706 1 29876 24245 0.018 1
P i b 8.613 9 8.596 1 10.478 1 6.714 0 0.008 9
. a, 0.9858 0.988 6 1.2251 0.7520 0.001 4
By
a, 1.286 3 1.266 9 1.5135 1.020 2 0.009 7
c 03713 0.3749 0.493 4 0.256 4 0.001 8
JE sl
c, 1.996 0 1.991 8 2.159 8 1.8237 0.002 1
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Tab.4 Comparison between measured data and estimated results of integrated stand growth model
St Statistic
\/bé 8 = \/b X‘ = N 'i} =} . .
AT e CPRAMEE CRSEMEE o oo BRI o e
Stand factor (Eyap) (Eygp ) /% ( Epyse ) /% .
(Eyp) . Mean square . Coefficient of
J. Mean absolute Mean relative Relative mean L.
Mean deviation . .. error determination
deviation deviation square error
ER/ (m'shm™) 2270 12.45 -0.10 0.38 5.84 0.98
e fem 0.23 3.37 -0.05 0.35 2.00 0.99
SR /m -0.04 0.06 0.01 0.07 0.12 0.99
WAL / (m’shm™) -0.56 3.12 -0.29 1.04 1.62 0.98
R/ (F shm™) -10.68 16.23 -1.33 4.01 6.27 0.97
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Tab.5 Summary of growth and harvest process of C. fortunei plantation

BARERE Y WiEAR R

s NS Fol =1 L . > 3R RE e R
iy fa B /m’ 7 ;J’EEJL?% / (m’*hm?ea”’) / (m’hm?) m W /m BHAR /em PR &’E*E%j
(m’shm?sa™ ) . . . : Number/  Density
Age  Volume . Currentannual  Sectional =~ Dominant Height Diameter 2 .
Average accretion . . (£ hm™) index
increment area height
8 96.572 12.072 24.979 22.336 9.4 7.4 12.4 1852 816
9 122.757 13.64 26.184 26.075 10.6 8.3 13.5 1827 930
10 149.452 14.945 26.695 29.625 11.7 9.2 14.5 1797 1035
11 176.086 16.008 26.635 32.962 12.6 9.9 15.4 1763 1131
12 202.210 16.851 26.123 36.069 13.5 10.6 16.3 1725 1217
13 227.484 17.499 25.275 38.940 14.3 11.2 17.2 1684 1295
14 251.675 17.977 24.191 41.576 15.0 11.7 18.0 1 641 1365
15 274.637 18.309 22.962 43.982 15.6 12.2 18.7 1597 1427
35 526.573 15.045 6.940 65.312 21.6 16.9 30.1 918 1848
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Tab.6 Quantitative thinning operation of C. fortunei plantation
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Fig.1 Density control chart of C. fortunei plantation ( site index =16~22 )
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