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Abstract: This study aimed to use national forest inventory data to develop a forest productivity index and yield
prediction model of a Tilia amurensis stand. The site index displaying the forest productivity of the Tilia amurensis
stand was developed as a Schumacher model, and the site index classification curve was generated from the model
results; its distribution growth in Korea ranged from 8-16. The growth model using age as an independent variable
for breast height and height diameter estimation was derived from the Chapman-Richards and Weibull model. The
Fitness Indices of the estimation models were 0.32 and 0.11, respectively, which were generally low values, but the
estimation-equation residuals were evenly distributed around 0, so we judged that there would be no issue in applying
the equation. The stand basal area and site index of the Tilia amurensis stand had the greatest effect on the
stand-volume change. These two factors were used to derive the Tilia amurensis stand yield model, and the model’s
determination coefficient was approximately 94%. After verifying the residual normality of the equation and
autocorrelation of the growth factors in the yield model, no particular problems were observed. Finally, the growth
and yield models of the Tilia amurensis stand were used to produce the makeshift stand yield table. According to
this table, when the Tilia amurensis stand is 70 years old, the estimated stand-volume per hectare would be
approximately 208 m’>. It is expected that these study results will be helpful for decision-making of Tilia amurensis
stands management, which have high value as a forest resource for honey and timber.

Key words: honey forest resources, national forest inventory, site productivity index (site index), stand growth model,
stand yield prediction model, Tilia amurensis
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U5 Tilia amurensis)= 72 o] A7|HA R A
Ao Abgsh Shebn sto] TR Heln
o, S a1t Aoz B0l Auokn Aok 7
W ulEog YR, o), vER 5 ErgE 2z
25 A th(Korea Forestry Promotion Institute, 2020). E
3 IR WA ERe] A7 RS SFOR A
of TeAIle] 24 W Aglo] Tt WE AW AR
oAl ol 255 0] BE WS % st FHelT 3
t}. AR T} (National Institute of Forest Science,
2022008 S| S B AR 24 ATIA, Tt
o] & Aiko] 1049 kghal = thE 4=Fof Hlsf| 4Jth
Ao &2 790 kgha o)f& “w5"o82 Fhor 5
Aaksick. mpre) AskAlZle Ao 9 Tl et b
A RnER Qe AHoR 6~ U e U
Sgo] Raat ol BA) o 273 kel kel A4
O7 N3E= UAAERE H7EE|al QciHan et al., 2010;
Oh et al, 2016; Kim et al., 2022). E3F, JUFt= 24,
A 7hA], ofe] B 5 AFEAYOe R o] 8| 7) v
sol, 22 GFEI gl S A 84, okg, 277
& AT AYRTA Yol B 47} Qs Bl

lil 32 =|0

(National Institute of Forest Science, 2022b).
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(nectar secretion), 3} Gtk 7|SHA17] Sof tigt A7}
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20209) =7}k AF AW (National forest inventory, NFT)
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2 o)E Iz W3l Zof gtk ARE A XA Azet
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REO EA W A4 EE Tfste] | gLo] AuZk b Bl T8 S EEHL Table 17} o] 3379
AT ANSIE Stk Do 3 wRs WAAE  on ol dg 550 FuTHAe] 5%t Y AL
Table 1. General characteristic of sample plots in Tilia amurensis stand.
Species Growth factors No. of plots Stand age DBH (cm) Height (m) Trees number/ha (No.)
- . 3, 228 123 884
Titia_amurensis 33 2559 9.8-31.3 7.3—15.9 200 —2.150
(* Note) Mean

Minimum — Maximum
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T A i 402 the IrMEAURA U]
Bl oaA] As)7 Fo]tiKorea Forestry Promotion
Institute, 2017; National Institute of Forest Science, 2021a).

Table 1614 7Rz A ojg S-2]upet mju
O] Hat YB2 43do|qlom, FtFirAHS 22.8 em,
Hd411E 123 m, ha%‘r JEES,E= 8842l Ao
sk SR Ao wadgo s A4 ABR

o= U 15“1 QFEHE skl Qlov, w7kt
A ALY FEGoll= obF] UretbaL QA= Skt

gupRo] gk F7HMEE AR A B8-S £A%H 4
3}, AR FH o2 AR Hhillside)ol| 70% % =7t EE5}
= oz yehgon, FAEE 31° o]Ake] FH AR
72%7}, 183l 3l 600 m o|Afoll 85%7) H3E3}aL
Ue Ao R Yehy, A AEshs U 22 tha
Aol Aspe, szt £ Ao xS o
ULt

s el AR A 2
AR AAFE (site productivity)S | U A
B 71 Fol i sl vigE S5
o

Ao, o= A i(site quality)Zh= 8012t FL 7liEol
oy e At Goll o dAEAF ol thgt e T
7101, o|& B PrEG s A xR AL e, TEs
f7]= Ao A X 4xsite index)eal o) 4= QJrKPark
et al,, 1992). XA O] 552l X A+E 4HY5H7] 9
stof dub oz 2R 4o gol &-8F= Chapman-
Richards % 2(1959)S T2}l oL}, 2 B Ao A Autel

FEA #7F AaL, dFol 871 A7, 219al =
G774 el BEelA) ok AR o] wmelo] njap
WEE SEshd gol, 49447 Bha AAE A
o, o] & & Adral =il k= Schumacher 2 E(4] 1)&
g A Z tH(Clutter et al., 1983).

Si=exp(log(H,)—b X (tl—tl)) )

i J
(o]7]of| 4], SI: site index, Hp: dominant tree height,
t: stand age, t: base age(30), b: parameter)
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2) FUR QBN W Sstpd £
A (growth) 1t 4=E(yield)o] Hd-E Aols] HH, Y&
© oA AIZH] F7]o] W QR ) AR oLt 2eto]

it =2719] S7HE weh, 2 54 AR Q] mhx]to]
SAE = 27|12 oo, §olE st AT T2
7} tK(Chung et al, 2023).

2 ArollA wu o] AR 9l RO BatgalA|
B Bl (HHHM)E HP(EEHM) R -6
o4 2, 4] 3), R JEZHRR RS
oz A, FaudHd, R, AYAT = HEA
7, GAA 3| HYE A (stepwise regression) 7|H-ES o]-&35}o],
Al & A4 Mz Ao He ATE 0|85k
24 pgrde =ESFAAl SHATHA 5). IHEA Al
AHEElE dRdEE S5 fl't 412 Kim et
al. (2014)01 Xﬂ*]fﬁ ]-’F&% :a_%@‘]-‘ﬂgtd(é] 4), 7} u}a}

f(DBH) = a(1—e"b @)

( ¢ (2, Chapman-Richards equation)
JHT) =a(1—e"t o)

(

(

(3, Weibull equation)
f(No./ha) =ael =t 9¢) (4, Exponential equation)

f(V) =a+bz, +cz, +dz, .....(5, Multiple regression equation)

(997]9l| A, DBH = Diameter at breast height, HT = Height,
V' = Stand volume, age = Stand age, a,b,c,d = Parameters,

x; = Independent variables)
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Schumacher 2 d-& 835190, 2| 2R 4= QA
= it Y 7] AN THA L= Aolng, HXA]
=7 Al A APASE, SAT 4
T vhgusE she okl 4] 69) mele] Tyt wetn|g

—b

Dominant Height =a (e “9¢) (6)

Table 2. Parameters of the Schumacher model for dominant height estimation in 7ilia amurensis stand.

Asymptotic 95% confidence interval

Parameters Estimate Asymptotic standard error
Lower Upper
a 15.3094 1.9240 11.3857 19.2336
-9.2337 5.0889 -19.6125 1.1450
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Figure 1. Distribution and classification curve of site index in Tilia amurensis stand.
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A~ = Sk A~ o >~ H &
A4S FAT 5 Uk A 4 Ta go] S E W
% [e]
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A ZLSHasymptotic curve line) &+ 7gFo] Q17| wi&of 7]
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X EX0]| Chapman-Richards X&), Weibull %2, Schumacher
el 55 A8slo], 25 BEe] A X|4x(fitness index)
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Table 3. Parameters and statistic of growth model by factors in Tilia amurensis stand.

Parameters

Equations Fitness index  Standard error
a c
DBH=a(1—¢ b @)y« 31.3715 0.0506 2.3791 0.3192 0.0042
HT=a(1—eb ae?)) 22.1408 0.1575 0.4382 0.1098 0.0143
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Figure 2. Estimated growth curve and residual scattergram of dbh and height in Tilia amurensis stand.
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Table 4. Stepwise regression analysis result influencing the stand volume in 7ilia amurensis stand.

Input variable Parameter estimate Prob>F Model R? DW Autocorrelation
Constant —81.4966 0.0016
BA 5.0602 0.0001 0.9041 2.082 —0.115
SI 8.5361 0.0006 0.9355
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A12E A2E (2023)

Table 5. Makeshift stand yield table available for 7ilia amurensis stand.

Stand age DBH (cm) Height (m) Basal area (m*ha) Trees no./ha Stand volume (m?/ha)
10 3.5 7.8 7.7 2,807 59.7
15 7.0 8.9 11.1 1,681 77.2
20 10.7 9.8 144 1,300 93.6
25 14.2 10.5 17.4 1,115 108.9
30 17.4 11.1 20.2 1,006 123.1
35 20.1 11.7 22.8 935 136.5
40 224 12.1 253 885 148.9
45 24.2 12.5 27.6 848 160.6
50 25.7 12.9 29.7 820 171.5
55 26.9 13.2 31.8 797 181.6
60 27.9 13.6 33.6 779 191.1
65 28.7 13.8 35.4 763 200.0
70 29.2 14.1 37.0 751 208.3

T uglon, zkate] gk x}7] - Autocorrelation)S
W 01152 27)gao] Ao dojubA] o5

Stand volume (m’/ha) = —81.4966 + 5.0602 BA + 8.5361 SI (8)
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