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Abstract

This study was conducted to produce an empirical stand yield table for Chamaecyparis obtusa forests in Korea. The data
used in the analysis were based on the National Forest Inventory (NFI) data to reflect actual forest growth, and few already
collected data were used. The stand yield table was based on the Weibull diameter distribution model, which was applied to
present the number of trees and volume distribution according to site index, age, and diameter class. All types of growth
equations, such as basal area, breast at height diameter, and height, used in this model showed a high fitness index (0.45~
0.93) within a significance level of 5%. Chapman-Richards (C-R) and Schumacher models were applied to the estimation
equation of the site index, indicating Chamaecyparis obtusa forest productivity: the C-R model with excellent statistical
values was selected as the optimal equation. In addition, tree-stem curves and parameters developed by the National
Institute of Forest Science were applied to estimate stand volume, and the empirical stand yield table for Chamaecyparis
obtusa forest was derived using these growth equations and analysis procedures. The newly developed stand yield table
showed a relatively high volume when compared with the old stand yield table. This result was considered to be attributable
to the tree-stem curve equation, unlike previous results. The newly developed stand yield table will provide basic
information, such as forest management, carbon storage, and absorption calculations, for Chamaecyparis obtusa forests in the
future, thus contributing to forest policy planning.
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Table 1. The general characteristic of survey sites in Chamaecyparis obtusa forest
Species No. of plots Stand age DBH (cm) Height (m) Trees number/ha (No.)
Chamaecyparis 109 37 20.9 16.6 1,196
obtusa 9—80 5.8—41.8 7.5—28.3 308 — 3,600
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Table 2. Growth equation using parameter inducement of Weibull diameter distribution model

Growth Growth estimation equation Fitness index
— . 31.9909
Minimum dbh D, = 4.9434+0.6776 D+ Vi 0.7606
d
Maximum dbh D, .. =—0.8643+0.9088 D+0.8323 H, 0.8970
Standard deviation of basal area (BA) ~ BAgy, =4.9342+0.1781 (&, ,, — &2, 0.8480
Stand mean dbh D = (8.1513+ 1.7415 51)(1 — ¢~ 00621 ag¢ ) 2:3740 0.8013
Stand mean BA BA = (12.2025+2.2652 §1) (1 — ¢~ #006309¢ ™) 0.4488
.011
HT= H,(0.7818— %+ 0.4158 In(frad+1)
. d
Stand height 0.2117 7, 0.9322
——— In(frad+1))
age

Where, Hq: dominant tree height, SI: site index
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(Where is, S/: Site index, Hp: Dominant tree height,
t: Stand age, #: Base age(30), b,c: Parameters)
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Table 3. K-S value equation by parameter estimation and recovery process of Weibull diameter distribution model

K-S value

Parameter estimation process

Parameter recovery process

(%) 99.1

700

Noyha
600 Measured data
500 -

| Parameters estimation |
400
300
200
100
ll

2 6 10 14 18 22 26 30 34 38 42 46 50 54 58 62 66 70
DBH class

(a) Plot no. 2

90.8
400
Noj/ha

‘ Parameters estimation ‘

Parameters recovery }

200

100

2 6 10 14 18 22 26 30 34 38 42 46 50 54 58 62 66 70
DBH class

(b) Plot no. 67

Fig. 1. Change of diameter distribution according to the parameter estimation and recovery process of Weibull model.
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Table 4. Statistic of site index estimation model applied to the Chamaecyparis obtusa forest

Model Fitness index (FI) Bias MAD
C-R 0.6654 2.4597 0.0017 1.9535
Schumacher 0.6193 2.6224 0.0426 2.0830
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Fig. 2. Site index diagram in Chamaecyparis obtusa forest.
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Table 5. Empirical stand yield table in Chamaecyparis obtusa forest (SI, 14)
. Standing Periodic Periodic ~ Mean annual
Age DBH (cm)  Height (m) E o'mmant Basal 23 €4 trees no. Volumse/ increment  increment  increment
eight (m) (m? per ha ha (m® () ) (o)
15 9.90 8.92 10.00 18.10 2,422 97.26 6.48
20 14.50 10.30 11.60 25.20 1,599 146.99 9.95 8.14 7.35
25 18.50 11.50 12.90 31.00 1,226 192.41 9.08 5.35 7.70
30 21.80 12.50 14.00 35.50 1,013 233.73 8.26 3.88 7.79
35 24.40 13.50 15.00 38.70 887 205.89 6.43 2.57 7.60
40 26.40 14.30 16.00 40.80 803 296.32 6.08 2.16 7.41
45 28.00 15.10 16.80 42.20 745 318.88 4.51 1.47 7.09
50 29.20 15.80 17.60 43.00 693 335.01 3.23 0.99 6.70
55 30.00 16.40 18.40 43.50 652 352.03 3.40 0.99 6.40
60 30.70 17.00 19.00 43.70 631 366.55 2.90 0.81 6.11
65 31.20 17.60 19.70 43.90 604 378.19 2.33 0.63 5.82
70 31.50 18.10 20.30 43.90 594 389.79 2.32 0.60 5.57
428 oWl SRSEE A Seivet Bulale) g B
glohet nlele] ARRAE AekTA shc
B ATE Suue gRAe] 20 55 W 9 Weibull A4REGD g0 vt 2 JEz
ol et YESIEE Weibul ARERDL ol A ABEA o] RE U AGRE 72)0) $HE A
slod ZHAlelct BAolE BMIALZAT BEY  Fokt QEAREE wEelt oleld AnEe B4
225 8o 2y dAAUS st FEH AR of| AbEE= 2F= O] /9], A7], A8 544 Foll whet
StuE WE1A st 280 JRsaE AT 7] o 23S AXNE & & Aotk ey
3 AN E-82 Aolez A H2H F A4 =7t A BRI NFIALR & o] 83h2 A4S A=
Z19] A2 m B 2 oV RIS 712Sste] 24, Hheet Zolar, o] Zpmofl A o B9l 8 9
A Ao R H Aot AR didato) A 4t g A57x] 9] Beke AA7A] ot B4 Aut
BRI a ol =gl Hazt sigict. A ARE FollA #110] J=E Ho ekl A2
283 AP dAFe e v Qlovh, oFA ATt FE T EATY 2AE5A SR 2AR R 9]
NFIL 4 A97 8 APbs e BEAwe] ARE B8 DR/l RAEE, oA A2 JRestrel A £
& 2 Q3 Ao]7} gl Holct L 24Rag 4844, Bo AU £ @4
AARERAL AGAA R4S dZeb] 9l 2 W MeIsis R4o] o] Rolx7]E g,
o £2% QB Fuowd, FuAd, 41, H4 2
25 27 Fo) WAL BF AT A5} 5% 4F 2Atel 2

A
oA Foidol Jlem, ARAFS sliXstr] sl
7V F83F 7 T sl A9AS FAHRES
C-R A& A7t C-R Zdo] H3x 5= @
2k, ®o] 59| BAF 2% Schumacher ZHHT} ¢
Z=oto] o] & XLz Mgt Aol

2975t S Ve R A% 9 1, AA
FF 59 ARE AFsty, AYS2 oY A=
Al o] g5 = APHATH T ARIAE AlFoh=
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