©
2019 2022

Harvesting tree selection based on age structure and survival analysis of
natural forest

Hiroshima, Takuya
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In this study, we conducted survival analyses of tree populations in natural
forest from various perspectives such as multiple time periods, multiple plots, and multiple tree
species, and examined methods for applying the results to actual natural forest management.
As an overview of the results, (1) we established a method for evaluating the maturity of natural
forests by applying survival analysis to tree populations. (2) We found differences in survival
curves between conifer and broadleaf tree species in natural forests. (3) Using the survival curves
of conifers and broadleaf trees estimated above, we conducted a simulation of long-term variation in
tree age distribution and found the shape of steady state of the distribution.
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Table 1. Stand characteristics of selected plots.

Plot _Plot Size (ha) _Elevation (m) _ No. of Target Trees in Period 3 _ Slope Aspect Mean Slope Angle (°)

5203 0.40 580 327 Southwest 15
5224 0.25 570 150 Southwest 18
5225 0.25 690 237 Southwest 20
5240 0.25 600 214 Southwest 25
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Table 4. Summary of the dominant tree species in the four plots in the three observation periods.
No. of Trees (%)
Species Period 1 Period 2 Period 3
Living Trees Dead Trees  Living Trees  Dead Trees Living Trees  Dead Trees
Conifer
A. sachalinensis 201 (21.90) 22 (2.40) 215 (22.16) 22 (2.27) 219 (23.60) 41 (442)
P. jezoensis 148 (16.12) 14 (1.53) 135 (13.92) 16 (1.65) 117 (12.61) 22 (2.37)
Other conifers 4(0.44) 2(0.22) 1(0.10) 3(0.31) 1(0.11) 0 (0.00)
Total conifer 353 (38.45) 38 (4.14) 351 (36.19) 41 (4.23) 337 (36.31) 63 (6.79)
Broad-leaved
Ulmus laciniata 56 (6.10) 8(0.87) 52 (5.36) 10 (1.03) 46 (4.96) 8 (0.86)
Sorbus commixta 35(3.81) 3(0.33) 27 (2.78) 11 (1.13) 25 (2.69) 8 (0.86)
Acer ukurunduense 21 (2.29) 9 (0.98) 48 (4.95) 11 (1.13) 50 (5.39) 19 (2.05)
Acer mono var. myrii 56 (6.10) 2(0.22) 57 (5.88) 6(0.62) 54 (5.82) 7 (0.75)
Tilia japonica 174 (18.95) 29 (3.16) 171 (17.63) 52 (5.36) 153 (16.49) 32 (3.45)
Other broad-leaved 115 (12.53) 19 (2.07) 113 (11.65) 20 (2.06) 101 (10.88) 25 (2.69)
Total broad-leaved 457 (49.78) 70 (7.63) 468 (48.25) 110 (11.34) 429 (46.23) 99 (10.67)
Total 810 (88.24) 108 (11.76) 819 (84.43) 151 (15.57) 766 (82.54) 162 (17.46)
No. of trees (%) = Number of trees in each period of major species and percentage of it within brackets.
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Regression models developed based on RESISTOGRAPH measurements.
180 1
Tree species No. of tree Equation Coefficient of
160 1 samples determination
<
=
% . A. sachalinensis 51 y = —0.0000008w? + 0.0005wW? + 0.1995w + 32.294 0.8379
=Y
£ P. jezoensis 59 y = —0.000002w? + 0.0008w? + 0.2545w + 30.32 0.8506
T
% A. ukurunduense 41 y =—0.00001w3 + 0.0043w2 + 0.1416w + 41.991 0.7668
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< T. japonica 32 y =0.000002w3 — 0.0012w? + 0.5815w + 13.189 0.7803
& -5E-06x3+ 0.0023x2 + 0.0088x + 42.386
20 1 R?=0.8592
Other broad-leaved 45 y = —0.000005w? + 0.0023 w2 + 0.0088 w + 42.386 0.8592
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Figure 3. Distribution of tree mortality probability, mortality rate, and survival probability based Age dlass after in-growth
on Weibull (@A b) P. jezoensis, (c) broad-leaved trees, and (d) all trees.
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Figure 6. Climax state of major conifer species, broad-leaved trees, and all the trees.
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