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Development of large area forest resources sumulation system using time series 3D
remote sensing

Tsuyuki, Satoshi
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In order to determine current tree condition and predict future growth using
LiDAR data, tree height, diameter at breast height, diameter 4 m above the ground, tree volume, tree
volume growth, diameter at breast height growth and diameter growth 4 m above ground for individual trees
were estimated from various crown height metrics and measurements obtained using a airborne laser scanner
flown over a planted forest in Japan. Ground-truth values for tree height, diameter at breast height,
diameter 4 m above ground, tree volume, and volume and diameter growth were collected. The actual values
were compared with the laser-derived crown height metrics, including: percentiles, maximum, mean,
coefficient of variation and crown density, all for the first and last crown height laser pulses. The
study confirms that it may be possible to predict individual tree growth based on LiDAR data.
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1.
Characteristic Range Mean
h (m) 17.3 - 237 19.34
D (cm) 1448 -41.83 23.37
D4 (cm) 13.65 - 33.35 20.40
V (m®) 0.159 - 1343 0512
hG (m/yr) 0.12 -042 0.30
DG (cm/yr) 0.09 -0.94 0.35
D4G (cm/yr) 0.10 -061 0.31
VG (m3/yr) 0.003 - 0.048 0.014
h D DBH D4 4m
vV hG DG
D4G 4m
VG
2
0.69 0.79



2.
Variable Inh InD InD4 InV
InBD -0.48 NS -2.78 * -306 * -1559
Inh,, ..+ 114 = 215 == 216 = 519 =
Ind; 0.15 ** 0.12 **
Ind, 027 =
R? 0.76 0.76 0.75 0.79
RMSE 0.04 012 0.11 0.24
CcvV(%) 1.32 3.75 3.67 2812
K 1.00 211 211 206
InDG InD4G InVG
-8.71 * -873 ¥ 2054
3.06 * 291 * 578
0.42 * 0.32 * 036 ™
0.69 0n 0.77
0.29 0.23 0.29
25.93 19.45 6.75
2.06 2.06 2.06
R2 RMSE
Ccv K K
Ln h D
D4 4m \Y DG
D4G 4m
VG
: NS = not significant (>.05)
*< 05 **< .01 ***<.001
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