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Abstract: We investigated changes in precision of estimate for mean stand volume at regional-scale from national forest
inventory data by post-stratification using satellite imagery for a part of Tohoku region. Test area was grouped into several
(from 1 to 10) strata using each one of 16 variables (digital number and reflectance of bands 1-5 and 7, and 4 spectral
indices) obtained from Landsat ETM+ data. For 12 variables, precision of mean stand volume from stratified estimation
technique was better than those under the assumption of simple random sampling. We concluded that post-stratification
using satellite imagery can increase precision of mean stand volume at regional-scale.
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Fig. 1. Test site.
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Table 1. Optimum precision index, optimum number of stratification, estimate of mean stand volume under the optimum condition, and correlation
coefficient between Landsat data used for stratification and stand volume at inventory plot.

Standard error of mean (S£) and

Lan;ii-at data Error ratio (E) relative efficiency (RE) Correlation coefficient between Landsat data and stand volume*2
used for - -
R —— Number Mean stand T [ ——— N}meer M ean stand All plots E\fe.rg'een Decilduous Deciduous
] E (%) of volume SE (m*ha) RE of \'Dl_ume coniferous coniferous broadleaved
strata  (m'/ha) B strata  (m’/ha) r p value r p value r  p vale r p value
DNI1 3.233 1 21798 3.593 1.000 1 217.98 0.054 003 0.046 0.23 0.098 044 -0.122° <0.0T
DN2 3.117 4 213.07 3.374 1.065 7 212.05 -0.326 <0.01 -0.242  <0.01 -0.308  0.01 -0.257 <0.01
DN3 3.233 1 217.98 3.593 1.000 | 21798 -0.149  <0.01 -0.138  <0.01 -0.191 0.13 -0.239  <0.01
DN4 2.937 9 216.37 3.240 1.109 9 216.37 -0.368  <0.01 -0.233  <0.01 -0.382 <0.01 0.011  0.73
DN5 2917 6 214.11 3.185 1.128 6 214.11 -0.408 <0.01 -0.267 <0.01 -0.479 <0.01 -0.084 <0.01
DN7 2.961 9 213132 3.218 1.116 6 212.92 -0.388 <0.01 -0.252 <0.01 -0.449 <001 -0.164 <0.01
Refll 3233 I 217.98 3.593 1.000 I 21798 0.050 0.04 0.048  0.20 0111 038 -0.133 <0.01
Refl2 3.104 5 211.62 3.349 1.073 5 211.62 -0.337 <0.01  -0.247 <0.01 -0.309  0.01 -0.277  <0.01
Refl3 3.233 1 217.98 3.583 1.003 4 215.30 -0.154  <0.01  -0.134 <0.01 -0.214  0.09  -0.253 <0.01
Refl4 2.934 6 216.73 3.242 1.108 6 216.73 -0.371  <0.01  -0.236 <0.01 -0.388 <0.01  0.004 0.90
Refl3 2.903 9 213.64 3.162 1.136 9 213.64 -0.413  <0.01 -0.268 <0.01 -0.486 <0.01 -0.100 <0.01
Refl7 2.961 10 212.47 3.207 1.120 10 212.47 -0.390 <0.01 -0.247  <0.01 -0.448 <0.01 -0.179 <0.01
NDVI 3122 4 220.24 3.506 1.025 4 22024 -0.27T  <0.01 -0.147  <0.01 -0.195  0.12 0.162 <0.01
TCb 2.922 8 214.34 3.193 1.125 8 214.34 -0.393  <0.01 -0.254 <0.01 -0.420 <0.01 -0.047 0.15
TCg 3.009 8 219.62 3.364 1.068 7 219.08 -0.339 <0.01 -0.206 <0.01 -0.340 <0.01 0.059 0.07
TCw 2.903 10 214.58 3.176 1.131 10 214.58 0.410  <0.01 0.265  <0.01 0.500  <0.01 0.114 <0.01

*1 DN1-5, 7 and Refl1-5, 7 are digital number and reflectance of bands 1-5, 7. NDVI, TCb, TCg and TCw are normalized difference vegetation index and tasseled cap

brightness, greeness, and wetness.

*2 Sample sizes for all plots, evergreen coniferous plots, deciduous coniferous plots, and deciduous broadleaved plots were 1701, 693, 64, and 943.
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Table 2. Multiple comparison between dominant species groups of plot for Landsat data and

stand volume at inventory plots.

Statistics for all plots*1  Mean for different dominat species groups*2 Number of

Number of strata
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Fig. 2. Changes in errorratio andrelative
efficiency with increasingnumber of strata.

Variable " Coefficeint of ~ Evergreen  Deciduous Deciduous Zli'%l;;f::;m}y
variance (%) coniferous  coniferous  broadleaved groups
DNI 72.614 6.036 73.530 * 70,797 ° 72.065 ° 2
DN2  59.127 7.795 57703 * 57547 ° 60.281 ° 2
DN3  41.305 12.505 41.433 40.594 41.260 1
DN4  112.581 23.808 92333 * 108422 ® 127.743 °© 3
DN5  84.391 24.629 69384 *  76.766 ° 95.937 © 3
DN7  39.524 22.715 34326 * 36422 ° 43,555 ¢© 3
Refll 0.091 6.640 0.092 * 0.089 ° 0.090 ° 2
Refl2  0.079 9.007 0.077 * 0.077 ® 0.081 ® 2
Refl3  0.048 15.497 0.048 0.047 0.047 1
Refld 0355 25.060 0.288 * 0342 b 0.405 © 3
Refls  0.152 27.309 0122 ® 0.138 ® 0.175 © 3
Refl7  0.060 28.663 0.050 * 0.054 ® 0.068 © 3
NDVI  0.752 9.003 0.706 * 0.757 * 0.785 *© 3
TCh 0.374 19.920 0318 * 0359 * 0.416 © 3
TCg 0.148 39.098 0.104 ® 0.143 ® 0.180 © 3
TCw  -0.080 -42.658 -0.056 ® -0.068 * -0.098 ¢ 3
Stand 9 " b ,._
Volume 2! 7.879 67.980 294.734 211.550 161.828 3

*1 Sample size was 1700, because one evergreen broadleaved plot was excluded from analysis.

*2 Different letters indicate significant difference in mean values between dominant species
groups of plots (p < 0.05, Steel-Dwass test).



