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Estimation of site index curve of Cryptomeria japonica plantation forest
in Southern Hokkaido, Japan
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Figure 1 The artificial forests at each age class of Cryptomeria, in
Hokkaido.
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Summary of the field measured stand structural variables
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Table 2 Results of the nonlinear regression analysis of three func-
tions

Funcitons a b c adjR2 AIC

Gompertz 29836 1689 0.035 0.6952 2241991

Mitscherlich 32951 0915 0.020 0.7017 2232.677

Chapman-Richards 39920 0011 0677 0.7044 2228722
a, b KU HRBDIST A =%, adiR 2 : EHEREFR
ERRE, AIC : b iEHE

a, b and ¢ : parameters of each function, adjR 2
R-square,

. adjusted

AIC : Akaike’s information criterion
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Figure 2 Relationship of dominant height and stand age of mea-
sured stands, and estimated tree height growth curves.



Figure 3
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Site index curves estimated by Chapman-Richards func-
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Appendix 1  Estimated dominant height (m) from 10 to 30 site index ( SI')
Standage SI10 SI12 SI14 SI16 SII8 SI20 SI22 SI24 SI26 SI28 SI30
6 3.1 3.7 4.4 5.0 5.6 6.2 6.8 7.5 8.1 8.7 9.3
8 38 4.5 53 6.0 6.8 7.5 8.3 9.0 9.8 10.5 11.3
10 43 5.2 6.1 6.9 7.8 8.7 9.5 104 113 12.1 13.0
12 4.9 5.8 6.8 7.8 8.8 9.7 10.7 11.7 12.7 13.6 146
14 54 6.4 7.5 8.6 9.7 10.7 11.8 129 140 150 16.1
16 5.8 7.0 8.2 9.3 10.5 11.7 12.8 14.0 15.2 16.3 17.5
18 6.3 7.5 8.8 10.0 11.3 12.6 13.8 15.1 16.3 17.6 18.8
20 6.7 8.0 9.4 10.7 12.1 13.4 14.7 16.1 17.4 18.7  20.1
22 7.1 8.5 9.9 11.3 12.8 14.2 15.6 17.0 18.4 199 213
24 7.5 9.0 10.5 12.0 134 149 164 179 194 209 224
26 7.8 94 11.0 125 14.1 15.7 17.2 188 204 219 235
28 8.2 9.8 11.5 13.1 14.7 164 180 19.6 213 229 245
30 8.5 10.2 119 136 15.3 170 18.7 204 22.1 238 255
32 8.8 10.6 124 14.1 159 17.7 194 212 23.0 247 265
34 9.1 11.0 12.8 14.6 16.5 183  20.1 219 238 256 274
36 9.4 11.3 13.2 15.1 17.0 189 20.8 227 245 264 283
38 9.7 11.7 13.6 15.6 17.5 194 214 233 253 272 292
40 10.0 12.0 14.0 16.0 18.0 200 22.0 240 260 28.0 30.0
42 103 12.3 144 164 185 205 226 246 267 287 308
44 105 126 147 16.8 189 21.1 232 253 274 295 316
46 10.8 129 15.1 17.2 194 216 237 259 280 302 323
48 11.0 13.2 154 17.6 198 220 242 264 28.6 308 33.1
50 11.3 13.5 15.8 180 203 225 248 27.0 293 315 338
52 11.5 13.8 16.1 184 20.7 23.0 253 275 29.8 321 34.4
54 11.7 14.0 16.4 18.7  21.1 234 257 281 304 328 351
56 11.9 14.3 16.7 19.1 214 238 262 286 31.0 334 357
58 12.1 14.5 17.0 194 218 242 267 29.1 31,5 339 364
60 123 14.8 17.3 197 222 246 271 296 320 345 370
62 125 15,0 175 200 225 250 27.5 300 325 350 376
64 127 152 178 203 229 254 280 305 330 356 38.1
66 129 15.5 180 206 232 258 284 309 335 36.1 38.7
68 13.1 15.7 183 209 235 26.1 288 314 340 366 392
70 13.2 15.9 185 212 238 265 29.1 31.8 344  37.1 39.7
72 13.4 16.1 188 215 242 268 295 322 349 376 403
74 13.6 16.3 190 21.7 244 272 299 326 353 38.0 40.7
76 13.7 16.5 192 220 247 275 302 33.0 357 385 412
78 13.9 16.7 195 222 250 278 306 334 36.1 389 417
80 14.1 16.9 19.7 225 253 281 309 337 365 394 422
82 142 170 199 227 256 284 312 341 369 398 426
84 143 172 20.1 23.0 258 287 316 344 373 402 430
86 14.5 174 203 232 26.1 29.0 319 348 377 40.6 435




LSRRI 7 NoS6

7= & LTHA L& o s EEsr s, 45
O R HEE L7z, HoE Sz T — & &R0 Hifiig

$131943 + 337 (B EHEFE) Those M- 41215,

FRCHEE AT TR OB A & R L 72 MU TR R I ME T
I (18~ 22) IC¥ =2 %k, 8~320MII—LE ToHA
LTz,

B L2 3B 5o T, 20004E LIRT AT IX 4312 & B

K— 4 Chapman-RichardsBa#IC & 2 BiE M RMEIEE 51
KH—TELTHEESNE, RREMIOMAIEL
BEEM

Figure 4 Histogram of estimated site index of measured stands by
the tree growth curve model.
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Table 4 Site index mean values of each city which has
over 10 stands data

[BTETA*  BLIAETAR n - fiE
R 29 19.2
e 29 18.6
gl 18 18.7
N1 44 21.0
EH% et 27 18.9
PN i et 11 19.8
LAl 11 19.7
il By 13 19.3
9 2 H5 Gt 14 19.2
INE 31 19.4
B 20 18.7
P 20 18.4
WgEs| 47 20.6
JE P 15 21.4
& 13 21.4
fig NE 13 20.7
PN R ARAN 17 19.1
B, 13 15.6
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Figure 5 Estimated tree growth curves in Aomori prefecture and
that in Hokkaido.
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Summary

Generally, a stand growth model is based on a tree height
growth model, which is depended on a site condition. The
relationship between the stand growth and the tree height growth
models is explained by site index curve. The site index curves of
various situations are estimated by the relationship between stand
ages and dominant heights. In this study, 431 stand data set was
used, and the site index curves were analyzed to adapt to
Cryptomeeria japonica stands in Hokkaido.

To decide the tree growth curves, three non-linear functions
were used: Gompertz function, Mitscherlich function and
Chapman-Richards function. Chapman-Richards function was
selected for tree growth curve, and that curve was used as the
guide curve of site index. Based on this guide curve, site index

curves from 10 to 30 in every second SI were calculated.

Key words
Cryptomeria japonica plantations in southern Hokkaido, site
index curve, tree height growth curve, Chapman-Richards

function



