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Fig. 1. The map of Kyushu University Forests in Kasuya district.

Table 1. The relationship between photographic factor, elevation above the sea (/) and the scale (S) of
continuous aerial photographs.
. Flying Focal . . Correlation
No.  Photographing Date height Camera length Regression equation coefficient
. m mm
1 gy“h“U“W‘ 1963.10. 8 2020  RMK 152.67 S, =6604.454—2.865hy ~0.986
orests
2 CKU-74-7 1974. 3.15 1676 RC-8 153.04 S, =5662.705—3.792hu —0.980
3 CKU-81-1 1981.11.18 1810 RC-10 152.90  S,=5789.611—3.914 Ay —0.990
g KyushuUnivo o060 16 9 1910 RCf152  152.46 S, =5598.118—2.062% ~0.935
Forests

Tl /N L EMIHEITHS bR S Z LI
%A, IHZbLETE, EABMEO 2 VREEHE
B EOHERAES S /L E L MBIz RET 2 2
EE L7,
HEMOPEBEEKIC BT 2 EROBEEIL, £
CAVNHBEAIC TR b T A, Lo T I ZTI’
NHEE BRI S LTED RS 2L & LT, dRite
B0 /NHEBI 3 3161 (N PEEREO. 04~8.77ha, “F#91.54
ha) L -Twa, L THIZHEIE M3 I
LIS 7D 1HE LI EZA»S36M F3THL 72,
D368 A HIES RIS L —~EMRICHRE T
BIrkl, REHEBJIATRORILIORDL (12
2L A £ ERE486.1%ha, » I NEEIC L £ O

<HIE SR DE3165).

[A

d=,/—X100
n

J

o
= A8 100—124.04 (m)

FORERE, HERR 4=124.04m & % o7z, BREE
FEHE ETOEBOREZI2MICL VTR 2L E
L.

Wiz, 16MM X b 7 B EIES Rz, MRS,
HEIDEESE2EEL &% A, B, C, D, 8LV
En57ay 7t #LT& 70y 7 BICES
DEREME - Bl o> FHEE 2R, IR
L7 4 oBhBEEE IS S € T —EME I HEE
EHAREL, 45, FRIERG EBEHRALH




LHOBFERFEIZL SN

IHRZHEHEB KO RHBREOZLDEE 103

6000
o
4
o
©
e
5000
S =6604.454-2.865hy
4000 (r=-0986)
100 200 300 400
Elevation (hy/m)}
(1) Photo-1 (1963)
6000
»
[
o
o
)
5000
5=5789.611-3.914 hy
4000 (r=-0.990)

100 200 300 400
Elevation{hy /m)

{(3) Photo-3 (1981)

6000
7]
O
o
o
n
5000
S =5662.705-3.792hy
4000 ( r=-0980)
100 200 300 400
Elevation (hy/m)
(2) Photo-2 (1974)
6000
[’d
[¢)
o
o
e
5000}
S =5598.118-2.062hy
4000 (r=-0935)
5

100 200 300 400
Elevation (hy/m)

(4) Photo-4 (1986)

Fig. 2. The relationship between elevation above
the sea level and scale of aerial photographs.
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Table 2. The numbers of measurement points in each block.

Numbers of . Numbers of

Block Compartment (Numbers) Area Elevation (Average) measurement
subcompartment point

ha m m

A 9~11 (3 98.43 53 30~118 ( 74) 57
B 6, 8, 21 (3 55.36 43 70~290 (180) 39
C 1~5, 22, 23 (7 150.08 92 60~418 (239) 99
D 12~19 (8) 162.18 117 170~550 (360) 101
E 20 (1 20.14 11 65~324 (195) 12
Total (22) 486.19 316 308

Table 3. The interpretation standard for main factor of aerial photographs.

Factor of interpretation Distribute Sign Scope
Species Cryptomeria japonica S
(Sp) Chamaecyparis obtusa H
Pinus M
Broadleaved L
Crown density Dense D, above 80%
(D) Medium D, 50~80%
Sparse D, 50% below
Crown diameter Small C, 2.0m below
©) Medium C, 2.0~5.0m
Large Cs above 5.0m
Tree height Small H, 5.0m below
(H) Medium H, 5~15m
High H; above 15m
Stand age Juvenile A, 10 years below
(A) Medium A, 11~30 years
Old A, above 31 years
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Table 4. The interpretation of main factor of aerial photographs (A part of 308 points data).
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Table 5. The relationship between interpreted area and actual area for every block on continuous aerial
photographs.

(1) Species

Block

Photo-2 (1974)

Photo-3 (1981) Photo-4 (1986)

Species Interpreted Actual Interpreted Actual Interpreted Actual
area area area area area area
A Cryptomeria japonica - M - M - M - M - 0.16™
Chawmaecyparis obtusa 4.32 4.43 1.44 4.43 2.88 4.43
Pinus » Broadleaved 66.24 42.56 59.04 42.52 54.72 40.52
Total 70.56 46.95 60.48 46.95 57.60 45.11
B Cryptomeria japonica 5.76 2.50 5.76 2.50 5.76 2.50
Chamaecyparis obtusa 15.84 11.62 18.72 15.38 25.92 21.74
Pinus » Broadleaved 21.60 20.89 11.52 12.74 7.20 8.27
Total 43.20 35.01 36.00 30.62 38.88 32.51
C Cryptomeria japonica 27.36 15.97 27.36 15.96 27.36 15.97
Chamaecyparis obtusa 23.04 42.25 23.04 42.25 23.04 42.25
Pinus + Broadleaved 48.96 55.93 50.40 61.53 50.40 55.91
Total 99.36 114.15 100.80 119.74 100.80 114.13
D Cryptomeria japonica 38.88 57.49 40.32 54.12 36.00 51.10
Chamaecyparis obtusa 60.48 60.22 63.36 64.26 61.92 63.49
Pinus * Broadleaved 40.32 37.48 41.76 37.48 41.76 37.48
Total 139.68 155.19 145.44 155.86 139.68 152.07
E Cryptomeria japonica 4.32 3.10 4.32 3.10 4.32 3.10
Chamaecyparis obtusa 10.08 14.45 10.08 14.46 10.08 14.46
Pinus » Broadleaved 2.88 2.55 2.88 2.55 2.88 2.55
Total 17.28 20.10 17.28 20.11 17.28 20.11
General  Cryptomeria japonica 76.32 79.06 77.76 75.68 73.44 72.83
Chamaecyparis obtusa 113.76 132.97 116.64 140.78 123.84 146.37
Pinus » Broadleaved 180.00 159.37 165.60 156.82 156.96 144.37
Total 370.08 371.40 360.00 373.28 354.23 363.93
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(2) Stand age class

Photo-2 (1974) Photo-3 (1981) Photo-4 (1986)
Block Stand age class Interpreted ~ Actual  Interpreted  Actual Interpreted  Actual
area area area area area area
A Ay A, 8.64™  1.00™  2.88™ —M o™ g™
A, 37.44 21.05 25.92 9.70 23.04 9.10
A, 25.92 24.90 33.12 37.25 33.12 35.85
Total 72.00 46.95 61.92 46.95 59.04 45.11
B Aoy A 2.88 — 4.32 4.88 10.08 11.01
A, 31.68 28.80 17.28 17.76 12.96 2.07
A, 8.64 6.21 14.40 7.98 20.16 19.43
Total 43.20 35.01 36.00 30.62 43.20 32.51
C A, A 8.64 0.07 - — — -
A, 51.84 86.21 57.60 73.58 41.76 48.24
A, 37.44 27.87 43.20 46.16 59.04 65.89
Total 97.92 114.15 100.80 119.74 100.80 114.13
D Ay, A 10.08 9.21 - 3.38 2.88 3.79
A, 33.12 34.31 31.68 35.50 28.80 32.37
A, 102.24 1_11.67 113.76 116.98 110.88 115.91
Total 145.44 155.19 145.44 155.86 142.56 152.07
E As A, - - ~ - - -
A, 11.52 16.68 8.68 10.91 7.20 8.36
A, 5.76 3.42 8.64 9.20 10.08 11.77
Total 17.28 20.10 17.28 20.11 17.28 20.11
General Ay, A, 30.24 10.28 7.20 8.26 15.84 14.96
A, 165.60 187.05 141.12 146.45 113.76 100.14
A, 180.00 174.07 213.12 217.57 233.28 248.83
Total 375.84 371.40 361.44 373.28 362.88 363.93

Table 6. The ¢-test for the relationship between interpreted area and actual area.
(1} Species

Soeci Photo-2 (1974) Photo-3 (1981) Photo-4 (1986)
pecies
df test-1 test-2 df test-1 test-2 dr test-1 test-2
Cryptomeria japonica 3 0.621 0.861 3 0.657 0.761 4 0.488 0.655
Chamaecyparis obtusa 4 0.590 0.070 4 0.863 0.166 4 0.765 0.169
Pinus + Broadleaved 4 0.533 1.126 4 0.246 0.531 4 0.210 0.741
General 13 0.579 0.709 13 0.450 0.283 14 0.415 0.304
(2) Stand age class
Photo-2 (1974) Photo-3 (1981) Photo-4 (1986)
Stand age class
df test-1 test-2 df test-1 test-2 dar test-1 test-2
Ay A, 3 0.530 0.252 3 0.721 0.771 2 0.598 0.584
A, 4 0.590 0.826 4 0.851 1.137 4 1.108 0.907
A, 4 1.581 1.742 4 0.422 0.977 4 0.418 1.687

General 13 0.279 1.570 13 0.427 1.120 12 1.058 1.568
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Table 7.
area(x) and actual area (¥).
(1) Species

The parameter and correlation coefficient of the regression equation for interpreted

Parameter Correlation
Species Years coefficient
by b (7)
Cryptomeria japonica 1974 —6.7965 1.3921 0.908
1981 —6.0663 1.2853 0.924
1986 —3.2521 1.2131 0.907
Chamaecyparis obtusa 1974 4.21711 0.9835 0.923
1981 5.6224 0.9659 0.938
1986 5.4344 0.9625 0.929
Pinus » Broadleaved 1974 5.1244 0.7430 0.883
1981 2.1923 0.8808 0.915
1986 1.2954 0.8808 0.953
General 1974 2.7632 0.8990 0.877
1981 1.8600 0.9646 0.912
1986 1.4520 0.9659 0.922
{2) Stand age class
Parameter Correlation
Stand age class Years coefficient
bo b (7)
A, A 1974 —3.4524 0.7966 0.572
1981 2.4414 0.1300 0.114
1986 —1.6390 1.2549 0.944
A, 1974 —14.1054 1.5554 0.801
1981 —8.3281 1.3399 0.803
1986 —9.8165 1.3117 0.911
A, 1974 —5.6222 1.1232 0.994
1981 —1.2325 1.0498 0.996
1986 0.7476 1.0506 0.999
General 1974 —5.2669 1.1844 0.946
1981 —1.1562 1.0743 0.957
1986 —2.3954 1.0887 0.985
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Table 8. The frequency and percentage of interpretation factor of continuous aerial photographs.

(1) Block—A
Photo-1 (1963) Photo-2 (1974) Photo-3 (1981) Photo-4 (1986)
Factor of
interpretation Frequency Frequency Frequency Frequency
Percentage Percentage Percentage Percentage
D, 6 1053 % 8 14.03% 15 26.32 ° 17 29.82
D, 11 19.30 9 15.79 7 12.28 4 7.02
D, 35 61.40 36 63.16 26 45.61 17 29.82
D, 5 8.77 4 7.02 9 15.79 19 33.34
Total 57 100.00 57 100.00 57 100.00 57 100.00
Co 6 10.53 8 14.03 15 26.32 17 29.82
C, 11 19.30 13 22.81 10 17.54 6 10.53
C, 33 57.89 31 54.39 25 43.86 21 36.84
C; 7 12.28 5 8.77 7 12.28 13 22.81
Total 57 100.00 57 100.00 57 100.00 57 100.00
H, 6 10.53 8 14.04 15 26.32 17 29.82
H, 16 28.07 13 22.81 10 17.54 6 10.53
H, 31 54.38 33 57.89 30 52.63 31 54.39
H, 4 7.02 3 5.26 2 3.51 3 5.26
Total 57 100.00 57 100.00 57 100.00 57 100.00
Ay - - 6 10.53 7 12.28 6 10.53
Ay 1 1.76 1 1.75 1 1.75 1 1.75
Ags 5 8.77 1 1.75 7 12.28 10 17.54
A, 12 21.05 5 8.77 1 1.75 1 1.75
A, 32 56.14 26 45.62 18 31.58 16 28.07
A, 7 12.28 18 31.58 23 40.36 23 40.36
Total 57 100.00 57 100.00 57 100.00 57 100.00
(2) Block—B
Photo-1 (1963) Photo-2 (1974) Photo-3 (1981) Photo-4 (1986)
Factor of
interpretation Frequency Frequency Frequency Frequency
Percentage Percentage Percentage Percentage
D, - - % - % 5 12.82 % 3 7.69 °
D, 12 53.85 6 15.38 3 7.69 6 15.38
D, 17 43.59 31 79.48 29 74.36 23 58.98
D, 1 2.56 2 5.13 2 5.13 7 17.95
Total 39 100.00 39 100.00 39 100.00 39 100.00
Co - - - - 5 12.82 3 7.69
C 26 66.67 9 23.08 4 10.26 7 17.95
C, 12 30.77 29 74.36 28 71.79 21 53.85
Cs 1 2.56 1 2.56 2 5.13 8 20.51
Total 39 100.00 39 100.00 39 100.00 39 100.00
H, - - - — 5 12.82 3 7.69
H, 27 69.23 9 23.08 5 12.82 7 17.95
H, 11 28.21 30 76.92 27 69.23 24 61.54
H, 1 2.56 - -~ 2 5.13 5 12.82
Total 39 100.00 39 100.00 39 100.00 39 100.00
Ao - - - - 1 2.56 - -
A, - - - - - - 3 7.69
Aos - - - - 4 10.26 - -
A 24 61.54 2 5.13 3 7.69 4 10.26
A, 14 35.90 30 76.92 20 51.28 12 30.77
A, 1 2.56 7 17.94 11 28.21 20 51.28
Total 39 100.00 39 100.00 39 100.00 39 100.00
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(3} Block—C
Photo-1 (1963) Photo-2 (1974) Photo-3 (1981) Photo-4 (1986)
Factor of
interpretation Frequency Frequency Frequency Frequency
Percentage Percentage Percentage Percentage
D, 7 7.07 11 e 2 2.02 % — — %
D, 29 29.29 14 14.14 9 9.09 1 1.01
D, 54 54.55 62 62.63 75 75.76 73 73.74
Ds 9 9.09 12 12.12 13 13.13 25 25.25
Total 99 100.00 99 100.00 99 100.00 99 100.00
Co 7 7.07 11 11.11 2 2.02 - -
C, 35 35.35 19 19.19 13 13.13 9 9.09
C, 48 48.49 60 60.61 72 72.73 63 63.64
Cs 9 9.09 9 9.09 12 12.12 27 27.27
Total 99 100.00 99 100.00 99 100.00 99 100.00
H, 7 7.07 11 11.11 2 2.02 - —
H, 37 37.37 19 19.19 15 15.15 10 10.10
H, 48 48.49 64 64.65 73 73.74 73 73.74
H,; 7 7.07 5 5.05 9 9.09 16 16.16
Total 99 100.00 99 100.00 99 100.00 99 100.00
Ao -~ 4 4.04 - - - _
Ags 4 4.04 4 4.04 - - - -
Ags 3 3.03 3 3.03 2 2.02 - —
A, 33 33.33 7 7.07 2 2.02 — -
A, 49 49.50 51 51.52 61 61.62 49 49.49
A, 10 10.10 30 30.30 34 34.34 50 50.51
Total 99 100.00 99 100.00 99 100.00 99 100.00
(4) Block—D
Photo-1 (1963) Photo-2 (1974) Photo-3 (1981) Photo-4 (1986)
Factor of
interpretation Frequency Frequency Frequency Frequency
Percentage Percentage Percentage Percentage
D, 1 0.99 ° 4 3.96 0 - %y 3.96
D, 11 10.89 5 4.95 4 3.96 4 3.96
D, 75 74.26 61 60.40 42 41.58 20 19.80
D, 14 13.86 31 30.69 55 54.46 73 72.28
Total 101 100.00 101 100.00 101 100.00 101 100.00
Co 1 0.99 4 3.96 - - 4 3.96
C, 15 14.85 8 7.92 7 6.93 5 4.95
C, 71 70.30 69 68.32 69 68.32 39 38.61
Cs 14 13.86 20 19.80 25 24.75 53 52.48
Total 101 100.00 101 100.00 101 100.00 101 100.00
H, 1 0.99 4 3.96 - - 4 3.96
H, 15 14.85 8 7.92 7 6.93 5 4.95
H, 79 78.22 72 71.29 57 56.44 49 48.51
H; 6 5.94 17 16.83 37 36.63 43 42.58
Total 101 100.00 101 100.00 101 100.00 101 100.00
Ao — — — - — — 2 1.98
Aq, - — 4 3.96 — - 2 1.98
Ay 1 0.99 - - — - - -
A, 12 11.88 3 2.97 - - - -
A, 70 63.31 23 22.77 22 21.78 20 19.80
A, 18 17.82 71 70.30 79 78.22 77 76.24
Total 101 100.00 101 100.00 101 100.00 101 100.00
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(5) Block—E

Photo-1 (1963)

Photo-2 (1974)

Photo-3 (1981)

Photo-4 (1986)

Factor of
interpretation Frequency Frequency Frequency Frequency
Percentage Percentage Percentage Percentage
% % % _ %
Do - - - - -
D, 2 16.67 2 16.67 2 16.67
D, 8 66.66 8 66.66 6 50.00
D, 2 16.67 2 16.67 4 33.33
Total 12 100.00 12 100.00 12 100.00
Co - - - - - -
C, 5 41.67 2 16.67 - -
C. 6 50.00 8 66.66 9 75.00
C, 1 8.33 2 16.67 3 25.00
Total 12 100.00 12 100.00 12 100.00
H, - - - - - -
H, 5 41.67 3 25.00 - -
H, 6 50.00 7 58.33 9 75.00
H, 1 8.33 2 16.67 3 25.00
Total 12 100.00 12 100.00 12 100.00
A, - - - - - -
Ag, - - - - - -
Ag - - - - - -
A, - - - - - -
A, 8 66.67 6 50.00 6 50.00
A; 4 33.33 6 50.00 6 50.00
Total 12 100.00 12 100.00 12 100.00
(6) General
Photo-1 (1963) Photo-2 (1974) Photo-3 (1981) Photo-4 (1986)
Factor of
interpretation Frequency Frequency Frequency Frequency

Percentage Percentage Percentage Percentage

D, 14 473 23 7.47 % 22 7.4 ° 24 7.79
D, 72 24.32 36 11.69 25 8.12 17 5.52
D, 181 61.15 198 64.28 180 58.44 139 45.13
D, 29 9.80 51 16.56 81 26.30 128 41.56
Total 296 100.00 308 100.00 308 100.00 308 100.00
Co 14 4.73 23 7.47 22 7.14 24 7.79
C, 87 29.39 54 17.53 36 11.69 27 8.77
C, 164 55.41 195 63.31 202 65.58 153 49.67
C 31 10.47 36 11.69 48 15.59 104 33.77
Total 296 100.00 308 100.00 308 100.00 308 100.00
H, 14 4.73 23 7.47 22 7.14 24 7.79
H, 95 32.09 54 17.53 40 12.99 28 9.09
H, 169 57.10 205 66.56 194 62.99 186 60.39
H, 18 6.08 26 8.44 52 16.88 70 22.73
Total 296 100.00 308 100.00 308 100.00 308 100.00
Ag — - 10 3.25 8 2.60 8 2.60
Ag, 5 1.69 9 2.92 1 0.32 6 1.95
Ags 9 3.04 4 1.30 13 4.22 10 3.25
A, 81 27.37 17 5.52 6 1.95 5 1.62
A, 165 55.74 138 44.80 127 41.23 103 33.44
A, 36 12.16 130 42.21 153 49.68 176 57.14
Total 296 100.00 308 100.00 308 100.00 308 100.00
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Summary

As the forest growth slowly, the change in it's condition is relatively small. The
mentioned change will be clearer if it is observed periodically with an interval of several
years. A continuous aerial photographs is one of the tool can be applied for this purpose. In
relation to this, an interpretation of several fixed observation points on a continuous aerial
photographs has been conducted to explain the change in forest environmental condition.

The observation object is Kyushu University Forests in Kasuya District with an area of
486.19ha. A serial of continuous aerial photographs taken in 1963, 1974, 1981 and 1986 has
been applied in this study (Refer to Fig.1, Table1 and Fig.2). Kasuya University Forests
has been devided into 5 block namely A, B, C, D, and E. The observation point on aerial
photographs has been plotted systematically with an interval of d=vA/N x100=,486.19/316
X100=124.04=120m, where A and » are forest area and the number of compartment in
Kasuya University Forests, respectively. Accordingly, there are 308 observation point has
been plotted on every set of aerial photographs (Refer to Table 2).

Further, several classification has been made as the standard for interpretation of every
observation point on aerial photographs as follows ; (1)Species : Cryptomeria japonica (Sugi=
S),Chamaecyparis obtusa (Hinoki=H), Pinus (Matsu=M), broadleaved (L), (2)Crown density :
dense (D), medium (D), sparse (Ds), (3) Crown diameter : small (C,), medium (C,), large (C,),
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(4) Tree height : small (H,), medium (H;), high (Hs), and (5) Stand ages : juvenile (A,), medium
(A,) and old (H,), as presented in Table 3. The interpretation result for 4 sets of continuous
aerial photographs are presented in Table 4. Regarding the factors that can not be clearly
interpreted on aerial photographs, field observations have been conducted.

From the interpretation result was found that the corresponding occupied area of every
observation point, ¢ is equal to 1.44ha. The estimation of corresponding area for every
factor on observation point was conducted and the actual area was observed plantation
statistic data and forest survey statistic data (the expection for the corresponding area of
photographs taken in 1963 where available data were not found). Then, t-test has been
conducted to clearity the difference between estimated area and actual area for every species
and age class (Refer to Table 5). As the result, the estimated area and actual area were not
differ significantly. This mean that the estimated area to be fitted well to the actual area.

Further, crown density (D), crown diameter (C), tree height (H), and stand age (A) in every
observation point were also interpreted and the interpretation result is presented in percent-
age (Refer to Table 8). Also, the relationship between interpreted and measured factors in
every block are presented in graph. As the result, it was found that there is a small variation
in every block. However, in overall, there is a constant rate of forest to be preserved,
especialy in the whole of observed area, the development of forest from the juvenile and
medium to the old one is clearly observable. This mean that the original social function of
forest expressed by forest environmental condition is being prevented well. Fig. 3 shows the
resultant figure of block A, B, C, D and E.



