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(1995)



30 ha

41.01 ha

100

101.7

130 ha

1980 1990
40.28 ha 7300 ha

1990

40 ha

10

98.2

8.5

10

1980

20 ha

91.9



growing stock

volume
m
1980
1980
3000 m
90
80
ha 1,000m
100m
FA0:1980
ha 14 6360 28 5690 43 2050
m 1,120 1,890 3,010
ha m ha 76.5 66.2 69.7
* 1980 41 100 ha



1973

1991 34 3,000 m
16 m 18 3,000 m

50 0.7m

1.2m

1983

0.6m

10

10



3,000 m 1.14
87
100

82
80

(1986)
F.C.HUMMEL ed. "Forest Policy"(1984)
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pH5.65

pH 5.65

1983
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Ca Mg K Al

pH4 .2
pH4.9

100m

1,000m
1,400m
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ha
30

0.2ha

16 m

6,000 m

2,500 ha
1,000 ha

1990

0.7ha

20

15 m

7,000 m

1,000 m

16

1,400 ha

31 m

800 ha

1986

100

1990
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Forest Inventory

Inventory

100 200
100 100
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Einrichtung

Forsteinrichtung
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1841 Carl Heyer
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1813 Konig
1819
1830
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1858 Gustav Heyer

Pressler
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u > a >

19
Borggreve, 1878

ha

ha x ha

100
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ha ha

u > a >

Speidel 1967
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Speidel, 1967

Lemmel, 1925
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Internal Rate of Return

( @ nt )

u > a1 r Y@ 1 r U
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u u
ha
10 1,000 990 100
1,000 10,000 9,000 10
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ratio

Net Present Value

benefit-cost

ratio ratio
u t
) 21 t
ratio
u t
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portfolio

1,000 1,000
3.27
50
50
3.27
200 990
1,190
2,000
50
10 1,000 100 200
990 4,950 5 990
1,000 10,000 10 2,000
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Present Value of Future Profits
TANAKA 1991
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1973

1834
1839
1840
1843
1852
1853
1856
1859
1859
1867
1875
1882
1888
1895
1899

600ha

1863 7654ha

360 ha
1940 20 ha

ha
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Pfeil

1822

100 120

1858
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19

1878 Gayer

1863 1880
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Saum

Schirm
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Femelschlag

70






Wagne

r
1902 Blendersaumschl

ag 1912 Der Blendersaumschlag und sein System

Blender Plenter

(T LT o b0 117

> <

(1954)
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1903
Eberhard

Keilshirmschlag

100

(1954)
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Moller
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1906 46

1907 Mayr

1911
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von Kalitsch 900ha
1883

1914 1918
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1922

Dauerwaldgedanke
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1920
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Gurnaud

1878

78



Biolley

1878

1890

1920

Kontroll

methode
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SV

1943 1949 1943 1949
15 | 74 1| 5.6 1| 5.6
1| 5.6 1| 5.
14 | 70 1| 5.0 -| - -| - -| -
13 | 66 -| - -| - -| - -| -
12 | 62 2| 7.8 5119.4 -| - 5(19.4
11 | 58 5]16.8 6]20.2 2| 6.7 8]27.0
10 | 54 11317 7120.2 1| 229 8|23.0
19]61.3| 18(59.8 3| 9.6 21]69.4
9 | 50 13]31.6| 17[41.3 5(12.2| 22]53.5
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2.63ha

5.6

Q100011 |
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19

8.6

5.1
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70cm 74cm

19 18
18 1 3 19 3 B
E
E B
19 g 61.35V 66.45V
5.15V
0.855V 0.9V
0.9V 61.35V 1.47
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17.5cm 32.5cm 32.5cm
52.5cm 52.5cm
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operations research
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linear programming

1936
1941
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85



50ha
ha
ha 90
ha

ha

50
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ha
300
max
30ha

ha

30ha
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600ha

ha
200
ha

ha

900ha ha
6000
100 ha
600
20 ha 10
ha
ha
min
20ha

20ha



1963

ha 3,700 | 2,800 | 1,500 - -
m 370 700|540 - .
n ha 100| 250| 360| 440| 520
i,jh
1500 (1500 4 4 1500 13 54
2800 | 2800 4, 2800 1, o3
3700|3700 4 , 300 11 5
11 1,2 1,3 1.1 1,2 1,3 2.1
2,1 2,2 2,3 2,4

88




1,3 2,4 3,5

1,2 2,3 3,4

1.1 2,2 3.3

1,1 1,2 1,3 2,1 3,2

2,1 2,2 2,3 2,4 3,1

3.1 3,2 3.3 3.4 3,56
i.J

mx 100 44 250 ;5 360 53 100 54 250 5, 360 , g

440 2,4 100 3,1 250 3,2 360 3,3 440 3,4 520 3,5

1500 13 2,4 35 0
2800 12 2,3 3,4 0
300 14 25 33 2000
1,1 1,2 1,3 2,1 3,2 2000
2,1 2,2 2,3 2,4 3,1 2000
3,1 32 33 34 3,5 2000

89



1,1 1,2 1,3 2,1 2,2 2,3 2,4
3,1 3,2 3,3 3,4 3,5

1,1 1,2 1,3 2,1 2,2 2,3 2,4

100 4 250 4, 360 53 100 5, 250 , 5 360 , 5 440 5,
100 39 250 3, 360 g3 440 5, 520 45

ha

90



50

sensitivity analysis
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100



goal programming

6000 600
7000 700

120
7000 700 120
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1,1

1963

1,2

Balas
1974

-
-
—
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1981
1984

1981

Forestry Oriented Algorithm 1984
15

95



1961

1963
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15

(ha)

7000

6000

5000

3000

1000

7000, 6000, 5000, 3000, 1000
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5,1 1.00

...... j,j+1
...... j,o
...... j,l
1959

10 010 54 020 34 040 44 0.70

0.10 | 0.90 - - -

0.20 - | 0.80 - -

0.40 - - | 0.60 -

0.70 - - - 0.30

1.00 - - - -

98



7000, 6000, 5000, 3000, 1000

7000,6000,5000,3000,1000 0.10 0.90 0 0 0
0.20 0 0.80 0 0
0.40 0 0 0.60 0
0.70 0 0 0 0.30
1.00 0 0 0 0

O OO OO

7000,6300,4800,3000,900

10000,9000,7200,4320,1296
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10 10
1 2 j-1
1.1
j.1 j 1 2 j-1
3.k

j.k jtk-1 1 2 j-1
_l 1,2 2’3 ...... j_l’J j’l
J.1 3.1 ] 1 2 J-1

1 2 J_l 1;2 2,3 ...... J_lsj

ha

100



jha
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cm

cm

(

)

(

)
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(

)

1961,1963,1972

)



5 6 7 8 9 10 11 12
ha 1000 | 1000 | 1000 | 1000 | 1000 | 1000 | 1000 | 1000
5 10 15 20 20 15 10 5
ha 50| 100 | 150 | 200 | 200 | 150 | 100 50
8.50 3.2533
5 6 7 8 9 10 11 12
ha 2000 | 1500 | 1000 | 800 | 1200 | 900 | 700 | 800
5 10 15 20 20 15 10 5
ha 100 | 150 | 150 | 160 | 240 | 135 70 40
8.12 3.5286
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100

41 46
Bi Ci+ |Di Bi|100 | Gi-_>|Gi _
(ha) (ha) (ha) ><100 Ei Fi- Gi+

1 7549.63 | 7572.89 -78.45 -1 100.00 | 100.00 0.00
2 6506.19 | 7628.08 76.91 1.18 | 98.82 ] 100.00 1.18
3 3437.86 | 6429.28 242.09 7.04| 92.96| 98.82 6.96
4 2255.58 | 3195.77 40.65 1.80| 98.20| 91.86 1.65
5 2528.69 | 2214.93 7.40 0.29 | 99.71| 90.21 0.26
6 3625.10 | 2521.29 259.98 7.17| 92.83| 89.95 6.45
7 3167.35 | 3365.12 41.27 1.30| 98.70| 83.50 1.09
8 4056.90 | 3126.08 531.26 | 13.10| 86.90| 82.41| 10.80
9 2272451 3525.64 192.04 8.45] 91.55| 71.61 6.05
10 2566.24 | 2080.41 486.69 | 18.97 | 81.03| 65.56| 12.44
11 1491.11 | 2079.55 171.36 | 11.49| 88.51| 53.12 6.10
12 1138.58 | 1319.75 190.51 | 16.73 | 83.27| 47.02 7.87
13 233.58 948.07 17.76 7.60| 92.40 39.15 2.97
14 204.80 215.82 29.85| 14.58| 85.42| 36.18 5.28
15 242.41 382.02 35.34 | 14.58 | 85.42 | 30.90 4.51
16 26.39

104




15

26 16
censored sample
censored
1979 X
X
46 51
i-0.5 ha ha ha
100><Ci( V% (ha) Xi- ><Vi( 180
100.0 0.0 7572.89 5129 -
100.0 0.3 7628.08 7151 7573
99.7 1.3 6448.63 7454 7605
98.4 2.3 3247.73 6367 6345
96.1 4.2 2304.82 3185 3121
91.9 5.6 2743.51 2152 2118
86.3 7.1 3899.33 2415 2368
79.2 8.0 3947.07 3133 3088
71.2 8.4 4951.74 2886 2810
62.8 8.6 3312.75 3427 3110
54.2 7.9 3836.81 1912 1796
46.3 7.7 2850.43 1855 1776
38.6 6.9 2456.14 1052 1100
31.7 5.7 680.82 988 779
26.0 5.3 1469.31 521 481
20.7
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1984

Blandon

1985 1991
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1990

32
11 10

1975

110



> x<
>

5 2.2 | 0.8 14524 2.1 0.8 ] 232 - | 4756 0.8
10 5.1| 3.8 4304 9.9 19.11 220 0.2 ] 4524 19.3
15 7.8 6.3|3623 | 20.2 65.0 | 681 4.5 14304 69.5
20 110.1| 8.4 2977 | 28.6 122.7 | 646 10.3 13623 | 133.0
25 112.2|10.1 | 2468 | 34.8 179.9 1 509 14.11 2977 | 194.0
30 |14.1|11.6 | 2086 | 39.1 231.3 | 382 15.6 | 2468 | 246.9
35 |15.8|12.8 | 1805 | 42.3 276.2 | 281 15.21 2086 | 291.4
40 |17.3|13.8 | 1596 | 44.7 315.0| 209 13.9| 1805 | 328.9
45 118.6|14.6 | 1438 | 46.7 348.7 | 158 12.3 11596 | 361.0
50 |19.8|15.3 | 1318 | 48.3 378.4 | 120 10.4 | 1438 | 388.8
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1968

ha ha
Ry
ha 5000
5000
10
4200 ha
270 ha
12cm
2600
240 ha
14cm

112

ha

195



ha

1500
1000

500

200

100

1600 ha 30 ha
3000 ha
Ry 0.8
5000 ha 3000 ha
3000 ha
\\‘\\\ \\‘\\\\ \\‘\\\ \\‘\\\‘\\\‘\\E‘\
28 i % :\\
2om § ES : :
~ ST
160 /Q\\{\
10m 14cm - "/, \:.
12cm :
200 500 1000 3000 5000 10000
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1990

114




11

115




Inventory 10
1.2
1.3
cm plot plot
22 7.5 0.021 0.462
43 10.1 0.041 1.763
68 12.1 0.072 4.896
51 13.8 0.109 5.559
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Von Bertalanffy 1957 1960

-kt 1-

Richards 1959

1977,1989
1983a,b 1983a,b,1984a,b
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Mitscherlich
Gompertz
logistic

In

1982, 1983a,b, 1984, 1985

(1-L e'kt) d dt k( - )
Kt
et © d dt k (In -In )
a-L e Xt y| 4 dt «k C-)
2 n 232
w n /3
K
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20
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1966

.
T
cm
. Y T
T
= a T Yy T
— B T Yy T
Y T Yy T
a T
B T Yy T
1967a,b,c a B vy
1974 Sloboda
1976,1984 1981
1986,1988
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100 300 400 200 50

100 300 400 200 50 ’/0.8 0.2 - - - -

- - - - 0.4 040

80 230 330 260 100 40 10

127







*

' L L LLLLLLL

~

~

NO

YES

129



ha

In

1991a

130

1956

1991b



MS-DOS N88 BASIC
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management information system, MIS dicision

support system, DSS

Clutter Timber management 1983
1960
1968
MAX-MILLION
1971 Navon
Timber RAM

ECHO:Economic Harvest Optimization Model (Walker, 1976)
TREES:Timber Resource Economic Estimation System (Tedder et al., 1979)

1980 Johnson
Timber RAM FORPLAN FORPLAN
1983 FORPLAN Version 2
FORPLAN Version 2 1986
1993

132



1970
Deadman SRS:Stand Record System
1982
SILMOD:Silvicultural Stand Model
SILMOD STANDPAK
1984 Garcia

FOLPI:Forestry-Oriented Linear Programming Interpreter
1987 Tennent dBase
STAND MASTER

FRIYR:Forest Resources Information and Yield Regulation System
1988
SIR SQL

FRIYR

133

1980



1990

Geographic information system

1980
1991
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5000

138



100

Digital Terrain Model
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5000
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1990

1989 1994

1995
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Global Positioning System
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100

cm

16



km
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10

10
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cm
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1/2 2/3
0.016

10

em

em

150



km

km

151

10

km

1912

10

a



opportunity cost

5000 3000
1000

3000

152



1939 Court hedonic

hedonic

153



1949 Hotelling

1000

154



contingent valuation methods
contingent

contingency

contingency plan

willingness to pay,

willingness to accept compensation,
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1993

analytic hierarchy process

Saaty

1979

0.5

0.3

0.2

OO | OO0 | OOoOO
wWN [ NDWO | AEEDNW

.62

.12
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10

0.15
0.06

5.62 7.12

0.4 0.3 0.15 0.15
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method of paired comparisons

100

100

1/2

1/5
172
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159

10
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1000
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bioregion

1973 Berg

200
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10

1996
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200
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J. Jpn. For. Soc.
J. PC-For. Journal of PC-Forestry

Journal of the Japanese Forestry Society

DEVEZE M. 1973 157pp
1986 276pp
1985 255pp
1987 2000 182pp
1993 "92 388pp
1987 200pp
1988
174pp
1989 84pp
1993 228pp+39pp
1994 260pp+42pp
1995 310pp
WESTOBY J. 1990 275pp
1975 198pp
1983 158pp
1974 298pp
1954 340pp
1971 1168pp
1979 197pp
1987 607pp
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1995 310pp

1990 518pp
1983 158pp
1974 298pp
1954 340pp
1979 197pp
1985 442:6 9
1987 607pp

DIXON, J. A., R. A_ CARPENTER, L. A. FALLON, P. B. SHERMAN and

S. MANOPIMOKE 1991

142pp
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1974 298pp

1976 282pp

1985 79pp
1989 237pp
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future profits. J. Jpn. For. Soc. 73:106 117.

1994
69 72
DEVEZE M. 1973 157pp
1974 298pp
1954 340pp
1968 609pp
KNUCHEL H. 1986 139pp
1962 239pp
MOLLER A. 1984 211pp
1979 197pp
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BUONGIORNO J. and GILLESS J. K. 1993

308pp
1991 1310pp
1984
36 31 32
1963
54pp
1981
63:345 353
1981
63:392 399

1980 288pp

1989 86pp
1957 161pp
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56:128 135

1979 197pp
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94 96

1984

95 121 122

BLANDON P. 1985 Forest economics and the gentan probability
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1973 55:234 237
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1979 90
123 124
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