EEREEE 83(2) 1 121-132. 1994
Jour. Korean For. Soc. 83(2} : 121-132. 1994

BEMZAo ofst RiFHRiEH Reo 23t HER*
— AT MaE FAeRE —
o i E

A Study on the Determination of the Optimal Rotation

Period by Target Forest Model'*
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ABSTRACT

Rotation period is one of the most important derived management goals in steering the production in even
aged stands. This paper describes specially the determination of the optimal rotation period using the normal
forest model, which is usually derived from optimization studies. In order to draw more near the real forest
situation the target forest model was introduced. The target forest model by including production risks is more
realistic in forest production than the normal forest model. The optimal rotation period was determined using
the target forest model. And the optimal rotation period derived with the normal forest model and the ~arget
forest model were compared each other. These model ca.lculations were carried out with data, which was
investigated in korean pine stands in experiment forest of College of Forestry in Kangweon National

University .

Key words | optimal rotation period, normal forest model, target forestmodel, probability of transition,
growth intensity.
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Fig. 1. Structure composition of normal, target and real forest models (based on Kurth 1991} .
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Table 1. Determination of the optimal rotation period in the normal forest model (using an example with total
growth in korean white pine stands, yield tables, site index 14) .

Age class Production in m? Total growth

Rotation Fraction Total Current Growth forf;zrsrtna]
period year growth increment intensity H=1ha

tu 1/ty M M, M,/M m

1 1-5 1.0000 15.00 15.00 1.0000 15.00

2 6-10 0.5000 52.00 37.00 0.7115 26.00

3 11-15 0.3333 132.60 80.60 0.6078 44.20

4 16-20 0.2500 207.06 74.46 0.3596 51.77

5 21-25 0.2000 295.80 88.74 0.3000 59.16

6 26-30 0.1667 445.26 149.46 0.3357 74.21

7 31-35 0.1429 694.96 249.70 0.3593 99.28

8 36-40 0.1250 1071.60 376.64 0.3515 133.95

9 41-45 0.1111 1608.30 536.70 0.3337 178.70

10 46-50 0.1000 2269.60 661.30 0.2914 226.96

11 51-55 0.0909 2956.91 687.31 0.2324 268.81

12 56-60 0.0833 3555.60 598.69 0.1684 296.30

13 61-65 0.0769 3989.44 433.84 0.1087 306.88

14 66-70 0.0714 4228.00 238.56 0.0564 302.00

15 71-75 0.0667 4293.90 65.90 0.0154 286.26
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Table 2. Determination of the optimal rotation period in the target forest model 1{using an example with
total growth in korean white pine stands, yield tables, site index 14) .

Age class Production in m* for normal forest Target forest |

Rota'tion Total 'Current 'Average }Growhth Al Aty AJA sA A/SA M,/ 1/\l+ ;;’:itlh

period year growth increment increment intensity A.7A H=1ha
ty M M, M/t, M./M m
1 1-5 15.00 15.00 15.00 1.0000 0.9965 -0.0035 -0.0035 0.9965 1.0000 0.9965 15.00
2 6-10 52.00 37.00 26.00 0.7115 0.9862 -0.0103 -0.0104 1.9827 0.4974 0.7011 25.86
3 11-15  132.60 80.60  44.20 0.6078 0.9689 -0.0173 -0.0179 2.9516 0.3283 0.5899 43.53
4 16-20  207.06 74.46  51.77 0.3596 0.9446 -0.0243 -0.0257 3.8962 0.2424 0.3339 5C.19
5 21-25  295.80 88.74  59.16 0.3000 0.9135 -0.0311 -0.0340 4.8097 0.1899 0.2660 56.17
6 26-30  445.26 149.46  74.21 0.3357 0.8754 -0.0381 -0.0435 5.6851 0.1540 0.2922  6§.57
7 31-35  694.96 249.70  99.28 0.3596 0.8304 -0.0450 -0.0542 6.5155 0.1274 0.3051 8&.54
8 36-40 1071.60 376.64 133.95 0.3515 0.7785 -0.0519 -0.0667 7.2940 0.1067 0.2848 114.34
9 41-45 1608.30 536.70 178.70 0.3337 0.7197 -0.0588 -0.0817 8.0137 0.0898 0.2520 14¢.43
10 46-50 2269.60 661.30 226.96 0.2914 0.6539 -0.0658 -0.1006 8.6676 0.0754 0.1908 171.13
11 51-55 2956.91 687.31 268.81 0.2324 0.5813 -0.0726 -0.1249 9.2489 0.0629 0.1075 185.99
12 56-60 3355.60 598.69 296.30 0.1684 0.5017 -0.0796 -0.1587 9.7506 0.0515 0.0097 183.11
13 61-65 3989.44 433.84 306.88 0.1087 0.4151 -0.0866 -0.2086 10.1657 0.0408 -0.0999 162.77
14 66-70 4228.00 238.56 302.00 0.0564 0.3217 -0.0934 -0.2903 10.4874 0.0307 -0.2339 129.80
15 71-75 4293.90 65.90 286.26 0.0154 0.2213 -0.1004 -0.4537 10.7087 0.0207 -0.4383 88.88
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period using target forest model 1. a} total

growth mi{m? from target management M,/SM, A8l ko] & ZolA HzAFdHrisp 2
classesieach lha) with varying rotation A, =

periods b graphical determination of the _
optimal rotation period based on formula I/SA()=0.095=M, (t) /=M, (t) - A{t) =0.095
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Table 3. Determination of the optimal rotation period in the target forest model 2(using an example with
total growth in korean white pine stands, yield tables, site index 14).

Age class Normal forest Target forest 2
. Total
Rotation Current A /A M,A  SM,A  M/SM,A growth
period year increment
H=1ha
ty M, m
1 1-5 15.00  0.9965  0.9965  1.0035 14.95 14.95  1.0000 15.00
2 6-10 37.00  0.9862  1.9827  0.5044 36.45 51.40  0.7198 25.93
3 11-15 80.60  0.9689  2.9516  0.3388 78.09  129.49  0.6224 43.87
4 16-20 74.46  0.9446  3.8962  0.2567 70.33  199.82  0.3726 51.2
5 21-25 88.74  0.9135  4.8097  0.2079 81.06  280.88  0.3159 58.3
6 26-30  149.46  0.8754  5.6851  0.1759  130.84  411.72  0.3630 72.42
7 31-35  249.70  0.8304  6.5155  0.1535  207.35  619.07  0.4033 95.03
8 36-40  376.64  0.7785  7.2940  0.1371  293.21  912.28  0.4129  125.07
9 41-45  536.70  0.7197  8.0137  0.1248  386.26  1298.5¢  0.4133  162.06
10 46-50  661.30  0.6539  8.6676  0.1154  432.42  1730.96  0.3820  199.75
11 51-55  687.31  0.5813  9.2489  0.1081  399.53  2130.49  0.3226  230.31
12 56-60  598.69  0.5017  9.7506  0.1026  300.36  2430.85  0.2463  249.41
13 61-65  433.84  0.4151  10.1657  0.0984  180.09  2610.94  0.1662  256.92
14 66-70  238.56  0.3217  10.4874  0.0954 76.74  2687.68  0.0888  256.40
15 71-75 65.90  0.2213  10.7087  0.0934 14.58  2702.26  0.0244  252.39
260 a) =13 L=15 goide] v},
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Fig. 6. Determination of the optimal rotation
period using target forest model 2. a) total
growth m(m?® from target management
classes(each lha) with varying rotation
periods b) graphical determination of the
optimal rotation period based on formula
an.
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7b meiEl A ekgkel. z#l A Klocekel Oesten
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