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Abstract: [ Purpose ] To establish the site index table of Betula alnoides plantations in Dehong Pre-
fecture, Yunnan Province based on the object from five counties or cities. [ Method] A total of
65 plots were set up for growth investigation. One dominant tree was selected from each plot for stem
analysis and 1009 pairs of tree height-tree age data were obtained. The method of three-time standard
deviation was used to eliminate the abnormal data, then eight common equations such as Korf,
Richards and Weibull were selected to fit the 1000 pairs of dominant height-tree age data, and the
guide curves were selected by comparing the model statistics indexes including the determination
coefficient (R*), absolute residual error (AMR), root mean square error (RMSE) and relative absolute

residual (RAR). The standard deviation adjustment method was used to compile the site index table,
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and the Chi-square test, prediction accuracy test and landing point test were further conducted for the
table. [ Result] The Richards equation with the largest R*, the smallest AMR, RMSE and RAR was
selected as the guide curve, and the equation expression was H=39.453[1—exp(—0.0677)]"""*. Refer-

ence tree age was determined as 15 years, eight site index classes were divided by taking two meters

as the index interval, and the site index table was established. Through Chi-square test, prediction ac-

curacy test and drop point test, it was proved that the site index table was qualified.

[ Conclusion ] The site index table developed in the present study can be used to evaluate the site

quality of B. alnoides plantations in Dehong Prefecture and similar areas, and to improve plantation

management of the species.

Keywords: Betula alnoides plantations; standard deviation adjustment method; site index table; site

quality evaluation; Dehong Prefecture
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Tab. 1 Basic information of stem analysis
ikd/a AR R FF A /m NG FEE3 A2 /m FE-3EFREZ/m
tree age number of samples mean for dominant height standard deviation (SD) mean+3xSD mean—3xSD
1 63 2.93 2.159 9.403 —3.549
2 65 4.74 2.747 12.983 —3.496
3 65 6.90 3.020 15.958 -2.160
4 65 9.00 3.253 18.761 —-0.757
5 65 11.03 3.502 21.535 0.520
6 65 12.84 3.513 23.378 2.301
7 65 14.23 3.596 25.019 3.441
8 65 15.71 3.825 27.188 4.240
9 65 17.08 3.940 28.895 5.258
10 62 18.21 4.019 30.269 6.157
11 45 20.31 4.164 32.806 7.819
12 43 21.55 3.995 33.531 9.562
13 42 22.63 3.901 34.336 10.932
14 38 23.99 3.896 35.682 12.305
15 36 25.34 3.708 36.459 14.212
16 36 26.21 3.586 36.969 15.452
17 36 26.93 3.617 37.779 16.075
18 31 27.31 3.675 38.336 16.285
19 27 27.98 3.569 38.690 17.276
20 17 27.99 3.802 39.393 16.583
21 12 29.04 3.203 38.652 19.434
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Tab. 2 Index of model statistics

FAR(E

Fiit-Fa4x statistics index deal value
valu

A formula  FF5 symbol

Yot ZHL
coefficient of
determination

A xR 7

absolute error AMR 0

Wi iR 2z

RMSE 0
root mean square error

FHR 1R 2

. RAR 0
relative error

Feo Hiv HFVH Y WA S A I A (R
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Note: ﬁi, H; and Hrepresent the observation valve, estimated value and
average observed value of tree height, respectively; n means the number
of observed value; p means the number of model parameters.
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Tab. 3 Fitting formulas and results
PRI e
Eﬁ %ﬁﬁ estim%?t?cj': ;;Lieter stat%t&ti? izT:iex
equation expression P b . R AMR RMSE RAR
Richards H=a[1-exp(-b?)] 394525 0.066 8 1.017 6 0.838 8 2.77 3.58 0.26
Korf H=aexp(—b/t°) 280.766 6 4.8832 0.2572 0.8379 2.78 3.59 0.26
Gompertz H=aexp[—bexp(—ct)] 30.849 5 2489 1 0.165 8 0.8369 2.80 3.60 0.30
Mitscherlich logH=a+bexp(—ct) 28.900 5 6.758 8 0.256 8 0.816 0 2.94 3.82 0.35
Schumacher H=aexp(—b/t) 36.4552 6.002 5 — 0.8117 3.04 3.86 0.28
Logistic H=a/[1+exp(b—ct)] 28.6452 1.9233 0.263 9 0.8319 2.85 3.65 0.33
Weibull H=a[1—exp(—bt)] 39.040 3 0.064 0 1.0175 0.838 8 2.77 3.58 0.27
?jg%ﬁftihﬁi%l:;‘perbolic curve logH=a+b/t 1.3700 —-1.208 1 — 0.716 5 0.13 0.19 0.02
x4 TEEERANAEREAIRIIMERR
Tab.4 Site index table of Betula alnoides at Dehong Prefecture, Yunnan Province
Hik/a A7 FE $/m site index
tree age 18 20 22 24 28 30 32
2 2.7~33 3.3~3.8 3.8~4.3 4.3~4.8 4.8~53 53~5.8 5.8~6.3 6.3~6.8
3 3.8~4.6 4.6~5.4 5.4~6.2 6.2~7.0 7.0~7.9 7.9~8.7 8.7~9.5 9.5~10.3
4 5.1~6.1 6.1~7.1 7.1~8.1 8.1~9.2 9.2~10.2 10.2~11.2 11.2~12.2 12.2~13.3
5 6.3~7.5 7.5~8.7 8.7~9.9 9.9~11.1 11.1~12.2 12.2~13.4 13.4~14.6 14.6~15.8
6 7.6~9.0 9.0~10.3 10.3~11.6 11.6~12.9 12.9~14.3 14.3~15.6 15.6~16.9 16.9~18.2
7 8.8~10.3 10.3~11.7 11.7~13.2 13.2~14.6 14.6~16.0 16.0~17.5 17.5~18.9 18.9~20.3
8 10.1~11.6 11.6~13.2 13.2~14.7 14.7~16.2 16.2~17.8 17.8~19.3 19.3~20.9 20.9~22.4
9 11.2~12.8 12.8~14.4 14.4~16.1 16.1~17.7 17.7~19.3 19.3~20.9 20.9~22.6 22.6~24.2
10 12.3~14.0 14.0~15.7 15.7~17.4 17.4~19.1 19.1~20.8 20.8~22.5 22.5~24.2 24.2~25.9
11 13.4~15.2 15.2~16.9 16.9~18.7 18.7~20.5 20.5~22.2 22.2~24.0 24.0~25.8 25.8~27.6
12 14.4~16.2 16.2~18.0 18.0~19.9 19.9~21.7 21.7~23.5 23.5~25.4 25.4~27.2 27.2~29.0
13 15.3~17.2 17.2~19.1 19.1~20.9 20.9~22.8 22.8~24.7 24.7~26.6 26.6~28.5 28.5~30.4
14 16.2~18.1 18.1~20.1 20.1~22.0 22.0~24.0 24.0~25.9 25.9~27.9 27.9~29.8 29.8~31.8
15 17.0~19.0 19.0~21.0 21.0~23.0 23.0~25.0 25.0~27.0 27.0~29.0 29.0~31.0 31.0~33.0
16 17.7~19.8 19.8~21.8 21.8~23.9 23.9~25.9 25.9~28.0 28.0~30.0 30.0~32.1 32.1~34.1
17 18.5~20.6 20.6~22.7 22.7~24.8 24.8~26.8 26.8~28.9 28.9~31.0 31.0~33.1 33.1~35.2
18 19.1~21.3 21.3~23.4 23.4~25.5 25.5~27.7 27.7~29.8 29.8~31.9 31.9~34.1 34.1~36.2
19 19.8~22.0 22.0~24.2 24.2~26.3 26.3~28.5 28.5~30.7 30.7~32.8 32.8~35.0 35.0~37.2
20 20.4~22.6 22.6~24.8 24.8~27.0 27.0~29.2 29.2~31.4 31.4~33.6 33.6~35.8 35.8~38.1
21 20.9~23.2 23.2~25.4 25.4~27.7 27.7~29.9 29.9~32.2 32.2~34.4 34.4~36.7 36.7~38.9
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Tab. 5 Site index table significance and prediction accuracy test

S HIFE R site index class

tfffz/; 18 24 30 S;
HilS HolS Hi24 H024 [1130 Ha30
2 4.0 217 44 236 6.1 302 2.80
3 72 254 6.8 244 77 26.7 1.39
4 9.2 25.1 10.3 273 9.6 25.8 2.89
5 10.2 23.6 11.1 25.0 11.4 25.6 2.55
6 14.7 277 11.7 232 13.8 26.3 1.61
7 172 28.5 13.1 229 17.1 284 1.31
8 18.5 27.9 14.6 22.9 19.7 29.5 1.07
9 20.0 2738 15.6 24 215 29.6 1.16
10 212 274 17.1 226 236 30.3 1.21
11 223 27.1 18.3 22.6 254 30.5 1.23
12 237 27.1 19.2 223 26.9 30.6 1.35
13 24.8 27.0 203 23 279 30.3 1.19
14 25.8 26.9 213 223 28.6 29.8 0.96
15 27.1 27.1 228 2238 293 29.3 0.67
16 275 26.5 246 236 29.8 287 0.16
17 28.0 26.1 254 23.6 30.0 28.0 0.44
18 282 25.5 26.0 234 0.46
19 28.9 253 26.5 232 0.59
H,,¥{E mean H,,, 26.2 23.4 28.7
7 1.83 1.10 1.59
S, 1.55 1.20 1.69

e Hy, SR SIS RN & H,,, FEHERKER IS S m B BRI s S, AR SLIARETNNR 7 . R THEE: S ARSZHFR S
TR 2 o

Note: H,,. tree height in age class i and index class m; H,,. tree height in index class m at reference tree age; S;. the prediction error of site index at different
tree ages; y°. Chi-square value; S.. the exponential prediction error at different sites.

0.16~2.89, 2. 4 Fll 5 AEMRIS R FIMR R, 248 FREHIR 2 <1, W HE R, FEAEME LI
S R B 49.54%; 6~13 AEARIE B TR 22> 1, B PSR e o T LAY (R 4005 2 B R A K By
AR5 FRHON 27.09%; MR 13 4F)5, ASMREREITL BRSO P EI M TARMEAT AR 24
MR E<1, R RN 14.95%, 00 S

BB B TR T . R IR S A O
R FINR 2ETE 1.20~1.69, 7 HFEERS N 24 i}
MR Z RN 30
2.3.3 VxRS 5
FEE AT A3 A TR TE ST S B 2R 2.0l
Hh, KEREIL 95.4%, &K AHE, BLH g sT iig
M A RS B M S A I P HE A T 57 N
M
3 i 0 .
0 5 10 15 20 25
ARUFFEH 20 4 F0 S AR /Y T iR 22 5 Mt /a tree age
K 2S5 AHARIE 50% SR P LT By M1 EEHA THIbE LS St
BUWERAZSIEROR s 6~13 AR AR BU B 2>1, Fig. 1 Test of falling point for site index curves of

AR S RPN MR 13 )5, SIS Betula alnoides plantations
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