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The development of stand volume estimation model using airborne LiDAR for
Hinoki (Chamaecyparis obutsusa) and Sugi (Cryptomeria japonica)

Tyl EE
Kivoshi TAKEJIMA

Abstract : I developed a model to estimate stand volumes using LiDAR data. Stand volumes (¢) are often
estimated by linear regression model using spatial volume (V), v=a lV or v=a V' + b, where @ and b as constant. This
method is easy to apply, but its accuracy is known to be low. Belief of taking “a” as constant may worth for
reconsideration. The concept of “Stock Ratio (s)” ~defined as s=¢/V is newly ])I()pl)‘-(,d in this study. I focused on
five representative stand characters-species, diameter of breath height, slope, height to diameter ratio and Hart-
Becking index and examined the relation between these factors and Stock Ratio using 6,000 trees data obtained in
field measurements. The results strongly suggested that species and Hart-Becking index have an apparent relation
with Stock Ratio. Hence, it is clear that Stock Ratio will differ among species and Hart-Becking index. The relation
can be modeled as s= Bse(— A% S;) where Sr is Hart-Becking index and, A and Bs are the constant by species.
Introducing the estimation of Stock Ratio with above two factors which is proposed in this study will improve the
accuracy of the estimation for the stand volume (i.¢. v=5sV =B "7 1) than conventional methods.
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F1 TARMYA MEE
St Site Site Location Plot Size Number O Date of
Name Latitude Longitude of Plots Field Work

SITE H1 35.5516 136.9259  20m % 20m 14 Prefecture 2005.5

Hinoki SITE H2 35.5621 136.9258  20m x 20m 8 Private 2005.5
(Chamaecyparis SITE H3 35.5936 135.8951  20m > 20m 3 National 2006.4
obtusa) SITE H4 35.5253 136.8666  20m > 20m 16 Private 2006.5
SITE H5 35.6586 136.9351  20m > 20m 6 Private 2006.3

SITE S1 35.5506 136.9247  20m > 20m 12 Prefecture 2005.5

Sugi SITE S2 35.5602 136.9252  20m * 20m 3 National 2006.4

! SITE S3 35.5591 136.92835  20m X 20m 5 National 2006.5
(Cryptomeria - Hi w E . I3 thst 5
s oS S‘ITE Sf 35.9344 ld(? .9312 20m % 20m 15 Prfvate 2009.5
SITE S5 35.9405 136.9415  20m x20m 13 Private 2009.4

SITE S6 35.9420 136.9380  20m > 20m 14 Private 2009.5
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. Diameter of Breath Height ) Sr The Number of Height to
Site Number Density . . , Slope
Name  of Plots Mean Standard (Trees/ha) (Hart-Becking Height Diameters (Degrees)
(cm)  Diviation (cm) ees index) Measurements Ratio grees
11 (DBH> =30cm)

ITE H1 17.1~23.8  7.2~13.5  1050~1625  15.3~19. 3~89.9  34.7~40.
S 14 5 0 5 5.3~19.3 34 (DBH<30cm) 75.3 34.7~40.4
SITE H2 8 15.7~17.5 3.3~5.0 1675~2375 13.2~15.5 20 90.2~100.1 13.5~16.8
SITE H3 3 16.5~17.1 2.2~3.6 1725~1700 14.2~14.6 20 101.2~107.5 22.4~29.6
SITE H4 16 14.1~16.6 2.3~3.2 1300~2275 20.4~24.8 25 67.0~73.1 16.5~39.4
SITE H5 6 15.7~17.5 3.4~4.1 2325~2600 12.6~13.2 40 90.1~99.4 37.4~43.7
SITE S1 12 19.4~26.9 4.0~5.7 750~1875 11.5~16.2 10 84.5~103.5 26.7~41.2
SITE S2 3 20.2~23.1 4.6~5.4 1050 ~1425 15.1~17.2 23 79.9~86.7 24.8~25.5
SITE S3 5 23.7~25.6 4.0~5.1 1025~1200 13.8~15.0 24 81.9~86.6 14.8~22.9
SITE S$4 15 27.9~35.6 4.0~7.1 750~1075 14.4~17.0 38 65.1~71.4 12.4~26.6
SITE S5 13 26.0~30.8 4.1~7 750~1175 16.4~19.8 40 61.5~68.1 13.5~30.4
SITE S6 14 28.1~36.2 4.9~8.5 650~1100 14.5~19.8 27 60.1~70.5 10.4~26.6

RN3 FALMBL—Y-—TF—SHET
SITE H1~H5
i ITE S4~S6
Test Sites Sites SITE S1~53 > >
Town Mino, Minami Takasu
Month, Year April, 2004 QOct. 2003
(0T 1R 10 I R A
Corporation KOKUSAI KOGYO CO., LTD PASCO CORPORATION
Altitude (m) 2000 1830
F ot Y LRl R AR
Speed (km/h) 200 200
System RAMS systems (Azimuth) RAMS systems (Azimuth)
Laser FOV (degree) 22 16
Rate of pulse emission (Hz) 15000 15000
Foot print size (cm) 50~60 50~60
Data Profile ---cocsssssemrmmrmrm e e o s s s sttt n e s s e
Density (Points/m"2) 0.25~0.16 0.25~0.16
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. Coefficient of
Site Name  —Number of Determination
Plots in the Site  Slope  Intercept
SITE HI1 14 0.00009  0.00077 0.291
SITE H2 8 0.00010  0.00064 0.130
SITE H3 3 0.00020 AD.00050 0.959
SITE H4 16 A0.00002  0.00210 0.012
SITE S1 12 A0.00013  0.00754 0.203
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