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Estimating Stand Volume and Its Change in Time Series by Means of
Aerophotograph

Yasushi SUZUKI, Yoshitarou TAKEGUCHI and Kouichi KANZAKI
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Table 1 Results of complete tree tally in 1964

70w MR LIBRDH.
all over a plot only upper trees
7' b Yy Ty ry g
#HE R B BTE BE PSR R B BN BiE psEE
um. Mean Mean Crown Num, Mean Mean Crown
plot 'of Volume Crown Tree Closure |of Volume Crown Tree Closure
no. trees Width height Rate trees Width height Rate
mJ m m m3 m m
1h21 13.89 6.69 11.69 0.92533 | 5 10.42 9.62 17.20 0.43430
2034 22,40 7.21 14.06 1.71761 1 14 18.31 10.13 18.14 1.21582
31101 22.05 4.42 10.80 1.78072 | 54 18.37 4.79 12.55 1.11458
41 84 22.81 5.82 11.85 2.71659 | 32 17.86 7.49 15.68 1.65208
51 53 20,09 6.07 11.77 1.86542 | 23 17.08 7.06 15.65 1.06165
6152 23.52 6.68 13.02 2.13825 ! 25 18.73 7.89 16.58 1.41952
7118 20.38 7.51 14.51 0.92522 1 & 19.84 9.30 19.36 0.67813
81 14 32.50 10.65 20.04 1.59983 | 6 31.22 15.70 28.87 1.27086
9135 21.64 7.59 12.17 1.80452 ] 23 20,99 8.45 13.91 1.54671
10031 17.99 6.42 12.32 1.353984 | 23 16.69 6.68 12.89 1.06744
111 43 27,01 6.37 34.78 1.75780 1 17 20.93 8.39 18.72 1.18493
Mean 44.1 22.22 6.86 13.37 1.60867 1.0 18.20 8.68 17.21 1.15045
std. 2.0 4.54 1.46 2.43 0.48044 13.2  4.69 2,64 4.22 0.33780




140

—c e

ES

: ; L T T 1 > T H LS L4 3 T r
2.4 2.6 2.8 i 1.2 1.4 16 4 6 8 18 12 14 16

LRERERR cr2 LRRTISRENE k2 m
QO plot ro. O plot mo.
M2~1 V1&CR2OBEK @2~-2 V1&DKZOMHR
Fig. 2-1  Relation between V1 and CR2 Fig. 2-2  Relation between V1 and DK2

F— 2 BB O

Table 2 Correlation of parameters

§ 2! CR2 DK2 h2
. Vi 1.0000 0.5550 0.5540 0.6834
t - (%) (%) %
" CR2 1. 0000 -0, 0433 ~0, 0635
DK2 1. 0000 0. 9402
h2 1. 0000
EARPISHE 2 om —
) B plot . ks 1 %R Significant rate 1%
2-—-3 V1&he DR * 15 %HE Significant rate 5 §
Fig. 2-3 Relation between V1 and h2 (#):10%#H¥ Significant rate 10%
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V1 = 8.063-CR2 + 0.776-h2 — 0.423  (r* = 0.,827"") e (2)

FEAeA AR ERR % ¢ CR2 0.601, h2 0.721
TOLEH, EEARORDE XL NIEEMIC L 5 TERONRTOER R HLMIERBTE S
bOEEZLND, LL, M2IAbNREL 912, 70y b 8 Ok L REOHIm S 5
DT, TOMEBRVAIED T~ 712 L AERRN (3) &, BEE T3 DOMBMHIZ & 5[
FE (4) ZELFIOR LT o

V1=17.814-CR2 + 0.677-h2 + 1.414 (¥* =0.648") (* . 5 %HHE) -(3)

R LR YRR S ¢ CR2 0.829, h2 0.462

V1= 8.249-CR2 — 1.460+DK2 + 1.636-h2 — 2.757  (r* = 0.910"") e (4)

WAL R AR RS ¢ CR2 0.616, DK2 -0.849, h2 1.521
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Table 3 Orientation results of measured aerophotographs

s.38(1963) $.49(1874)

al *5 a2 bl b2 cl dl - el

dev.(mm) *1 | 0.750 0,066 0.069 0.064 0.040 | 0.169 0.170

R-w(*) %2 1-0.242 -0.257 -0.387 -0.208 0.126 |-2.069 2.102
¢() *%2 | 0.824 0.803 -1.117 -0.580 0.362 |-0.809 0.600
#C) %2 0.052 0.065 0.223 0.218 0.390 {-0.760 0.203

scale *3 |25.181 24.880 22.768 23.185 23.551 119.343 21.272

dev.X(m) ®4 | 6.962 21.802 1.939 2.427 6.944 [34.745 14.284

dev.Y(m) ®4 | 6.674 12.227 3.041 2.949 8.132 {37.632 14.623

dev.Z(m) %4 | 7.538 8.262 5.324 9.453 5.488 [[65.503 31.636
plot 1,2 3,4 5,67 811 8,10, 11 1~4 5~11

*1: Deviation of Relative Orientation

*2: Result of R-photo orientations (Relative Orientation)

*3: Obj./Model scale, obj.units/mm (Absclute Orientation)

*4: Expected planimetric accuracy, obj. units (Absolute Orientation)

#5: Character means photo sets and number means that of orientation.
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Table 4 Measurement results from aerophotos

€, $.38 (B) s.49
1963 1974
7 ovb Py E HBE FHEx1 7' oyb EFﬁS B HE HHx] 5
S HEE B B MEER v b RE £S5 BEE BE T K By - BE
Mean Mean Crown Set Dev. Mean Mean Crown Set Dev.
plot Crown Tree Measured Closure of  of plot Crown Tree Measured Closure of  of
no. Width height Area  Rate Photos level no. Width height Area  Rate Photos level
m m m ¥l m A _m m m ¥l m
115.86 5.58 2166.7 0.94988 al -35.9 110.42 11.13  954.3 0.94305 d1 220.8
2 13.57 5.75 1836.6 0.84688 al -37.3 2 12.98 23,09 1583.9 0.88950 dI 158.7
3 16.54 4.32 496.8 0.69458 a2 -117.8 3 11.49 12.66 957.7 1.15608 dlI  135.5
4 10.48 4.71 1243.6 0.71184 a2 ~-89.2 417,90 23.83 650.1 0.84287 dl 137.8
5 12.07 5.68 1337.2 0.88184 bl -32.8 517.68 5.42 704.5 0.82328 el  24.0
6 §11.57 3.68 1255.9 0.92055 bl  -4.3 619,52 6.67 928.5 0.81118 el -1853.9
713,20 5,88 1580.7 0.92346 bl -24.5 716.78 6.28 578,2 0.70771 el  39.8
8 14.83 6.91 2202.2 0.81448 b2 2.5 8 11.45 14.72 1267.9 0.90677 el  §0.7
8 10.80 7.37 1178.7 0.80938 «cl 17.7 9 11.63 16.03 1515.7 0.80585 el  28.3
10 10.58 5.82 1266.2 0.82051 ¢l 6.9 10 17.03 9.3¢ 572.8 0.88750 el  32.2
11 18.53 4.45 1088.4 0.69417 b2  -8.1 115,68 17.18 475.6 0.70744 el  51.8
Mean P1.74 5.47 1423.0 0.82435 -30.3 Mean 19.32 12.40 926.3 0.86184 69.6
std. 12.48 1,06 474.6 0.08812 40.9 std. 12.31 6.18 365.9 0.11745 93.7
*1: F—- 2B
*1: see Table 2.
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Fig. 3 Mean crown widths Fig. 4 Mean tree heights
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Fig. 5 Crown closure rates
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Résumé

We tried to estimate stand volume and change of it in time series by index values measured
from aerophotograhps. We used the data of 11 plots, which are the results of a complete forest
tree tally, as the basic data of stand volume. This tree tally was surveyed on Ashiu ex-
perimental forest in 1964. We used the aerophotos of this area which were taken in 1963 and
1974. Tree crown widths and tree heights of objected plots have measured from the aerophotos,
and mean tree crown widths, mean tree heights and crown closure rates have calculated as index
values out from these values. We have got rather good results of identifying the planimetric
location of investigative plots and measurement of tree crown widths. It would be able to said

that there are some possibility of estimating stand volume from the index values.





