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Abstract

The quadrate sampling method and the Bitterlich sampling method were compared by computer
simulation, using the tree census data obtained from the broad-leaved forest at Mt. North Tungyen. Based

on variability and confident interval, for the quadrate method the number of sampling plots required for



80 PEARs N AR B T TR 2 EERE R e

estimating dominance was much higher than that for density. For the Bitterlich method the sampling
accuracy was affected by appropriateness of angle gauge; underestimation of both dominance and density
was resulted when the angles were smaller than 1:40 and the underestimation increased with the decrease
in angle. Based on the result of fitness test, the underestimation of dominance was mainly caused by

bigger diameter classes of trees, while the underestimation of density was by smaller diameter classes.
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Table 1. Densities, basal areas, and plot numbers estimated at different plots of Mt. North Tungyen
broad-leaved forest by computer simulation with the quadrate sampling method
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Plot area(m?)

Density (number / ha)

Basal area (m?/ ha)

Average Variance Estimated plot numbers Average Variance Estimated plot numbers

16 2150.0  2904336.7 62.83 102.8 51044.4 48334
36 2072.2 1036816.6 24.15 55.7 4320.0 139.28
64 2293.8 1221141.6 23.21 62.1 4642.1 120.21
100 1950.0 500918.4 13.17 87.3 10176.4 133.54
144 2169.4 639243.2 13.58 62.9 2024.4 51.23
196 21929 574855.1 11.95 70.1 2481.6 50.44
256 2120.3 276591.4 6.15 80.7 23779 36.49
324 1980.9 1881748 4.80 77.5 2099.1 3495
400 2136.5 340515.6 7.46 81.8 1505.7 22.51
484 2110.7 213517.7 4.79 78.8 1239.3 19.94
576 1991.7 204687.4 5.16 82.9 1432.6 20.87
676 2004.4 219671.7 5.47 79.3 1043.2 16.59
784 1978.3 159427.2 4.07 74.5 650.6 11.73
900 2202.4 186748.8 3.85 80.3 1085.6 16.84
1024 21385 162620.9 3.56 82.1 703.5 10.44
1156 2102.9 110247.4 2.49 80.4 558.9 8.64
1296 2090.1 106627.0 2.44 76.0 301.2 5.21
1444 2066.2 108436.6 2.54 79.4 395.1 6.27
1600 2089.3 126251.7 2.89 80.1 564.8 8.80
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Table 2. Densities, basal areas, and plot numbers estimated at different plots of Mt. North Tungyen
broad-leaved forest by computer simulation with the Bitterlich sampling method

Plot area(m?)

Density (number / ha)

Basal area (m?/ ha)

Average Variance Estimated plot numbers Average Variance Estimated plot numbers
1: 10 114.1 16463.8 126.51 74.5 1543.1 27.80
1: 15 854 1907 .4 26.13 74.0 627.9 11.47
1:20 98.7 3438.7 35.32 82.4 398.1 5.87
1:23 80.0 850.2 13.29 778 268.5 4.44
1:30 86.1 562.4 7.59 81.3 131.0 1.98
1: 35 81.9 394 .8 5.89 19.7 116.1 1.83
1: 40 84.1 3219 4.55 79.1 89.5 1.43
1: 45 844 186.8 2.62 75.4 438 0.77
1: 50 90.4 348.7 4.27 75.3 71.2 1.26
1: 33 88.7 183.6 2.33 71.5 347 0.68
1: 60 958 263.8 2.87 71.1 42.3 0.84
1: 65 90.3 192.0 2.35 65.8 30.1 0.70
1: 70 100.9 389.7 3.83 66.5 48.6 1.10
1: 75 95.3 162.7 1.7% 61.5 173 0.46
1: 80 103.6 237.0 2.21 61.4 253 0.67
1: 85 101.9 248.3 2.39 58.1 24.1 0.71
1: 90 105.5 294.4 2.64 56.6 25.1 0.78
1:95 105.7 149.7 1.34 54.4 11.4 0.38
1:100 105.0 145.3 1:32 51.9 10.3 0.38
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3. 77 IEA {3 FE 1 [ 20903K HURR [ Bohs R — B 5%
Table 3. Densities, basal areas, and plot numbers estimated at 20% confident levels at different plots of
Mt. North Tungyen broad-leaved forest by computer simulation with the quadrate sampling method

Density (number / ha) Basal area (m”/ ha)
Plot area(m?) Average Variance t-value Plotnumbers Average Variance t-value Plotnumbers

16 2075 3721938.7 1.99 82.31 60 17511.1 1.97 266.17

i6 1950 993606.7 2.07 23.85 114 43799.0 1.96 662.27

64 2028 733906.7 2.11 18.29 86 9346.1 1.98 143.20
100 2028 488179.6 2.19 13.01 61 2647.6 2.02 42.36
144 2051 497844.6 2.18 13.21 87 7392.2 1.98 113.78
196 2240 560592.3 2.16 14.56 86 4828.9 1.99 75.21
256 2342 529010.4 2.17 13.88 T4 1784.5 2.05 29.40
324 2053 262304.5 2.36 8.11 92 38859 2.00 61.03
400 2142 224220.4 2.41 7.27 84 1555.3 2.06 25.95
484 2148 378792.9 2.24 10.64 77 1436.5 2.07 24.17
576 2088 151870.5 2.58 5.65 76 1432.5 2.07 24.11
676 bl e 197870.1 2.46 6.68 73 677.6 2.19 12.74
784 2001 154243 .5 2.57 5.70 75 330.3 2.15 15.05
900 2282 222670.1 2.41 7.23 87 1317.2 2.08 22.38
1024 2011 118466.8 2.72 4.87 81 556.7 2.24 10.90
1156 2158 158851.2 2.56 5.80 84 681.9 2.19 12.80
1296 2168 113170.7 2.74 4.75 81 531.26 2.25 10.52
1444 1992 132105.9 2.65 5.19 74 323.23 2.41 7.33
1600 2082 111026.2 2.75 4.70 g0 315.45 2.42 7.21

Fea. FUFF ST AR S R [ 20065K HURR 15 B30kS SR — B 5%
Table 4. Densities, basal areas, and plot numbers estimated at 20% confident levels at different plots of
Mt. North Tungyen broad-leaved forest by computer simulation with the Bitterlich sampling method

Density (number / ha) Basal area (m?/ ha)

Angle gauge Average Variance t-value Plotnumbers Average Variance t-value Plot numbers
1: 10 147 21185.5 438 2.313 81 1793.1 2.05 29.53
1415 96 3266.2 10.83 1.387 76 613.2 2.21 11.76
1: 20 89 2700.9 1.96, 0.062 80 4429 2.30 9.17
1: 25 81 790.5 1.96 0.023 80 279.8 2.46 6.65
1:30 84 587.7 1.96 0.013 81 83.1 3.22 3.40
1: 35 80 405.6 1.96 0.012 77 108.5 3.01 3.84
1: 40 87 206.2 1.96 0.001 80 457 3.83 2.66
1: 45 86 206.9 1.96 0.001 77 49.4 3.75 2.73
1: 50 86 191.9 1.96 0.001 73 52.7 3.69 2.78
1% 88 B8 238.5 1.96 0.011 71 38.9 4.02 2.52
1: 60 91 247.5 1.96 0.012 69 46.5 3.81 2.67
1: 65 98 281.1 1.96 0.011 69 40.8 3.97 2555
1: 70 96 283.9 1.96 0.011 65 35.1 4.20 2.40
1: 75 99 200.2 1.96 0.002 63 22.5 4.84 2.11
1: 80 103 163.8 1.96 0.002 61 17.2 5.43 1.93
1: 85 105 380.8 1.96 0.012 59 337 4.26 2.37
1: 90 101 150.7 1.96 0.001 55 12.3 6.25 1.77
1:95 110 265.5 1.96 0.011 56 19.1 5.22 1.99
1

(100 106 210.7 1.96 0.001 52 14.9 5.93 1.82
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Table 5. The chi-square values derived from the fitness test between density and dominance at different

plots of Mt. North Tungyen broad-leaved forest obtained by the census and those by computer simulation

with the quadrate sampling method (DBH=1)

plot 16 36 64 100 144 19 256 324 400 484 576 676 784 900 1024 1156 1296 1444 1600

chi-squarefor density 2031 931 469 229 307 213 141 134 198 66 43 55 31 34 39 29 21 20 11
chi-squarefor dominance 85.1 2443 311 202 405 184 139 81 101 36 50 66 18 29 49 29 21 14 15

6. B FH LA RS N2 A7 IR s 1 8 ARt R B A AR o sl 2 3 5 FE B U5 iE(DBH

=1)

Table 6. The chi-square values derived from the fitness test between density and dominance at different

plots of Mt. North Tungyen broad-leaved forest obtained by the census and those by computer simulation

with the Bitterlich sampling methods at different angle gauges (DBH=1)

Angle gauge

110 115 120 125 130 1:35 140 145 150 155 160 1:65 170 175 1.80 1:85 1.90 1:.95 1.100

chi-sguarefor density  258.2 255.9 986 127.1 713 554 86 161 41 734 567 57.2 548 1066 820 1248 762 456 405

chi-squarefor dominance 91 52 21 24 10 04 09

15 20 29 42 53 64 73 87 107 115 122 141
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Table 7. The chi-square values derived from the fitness test between density and dominance at different
plots of Mt. North Tungyen broad-leaved forest obtained by the census and those by computer simulation
with the quadrate sampling method (DBH=5)

plot 16 36 64 100 144 19 256 324 400 484 576 676 784 900 1024 1156 1296 1444 1600

chi-squarefor density 2785 692 297 321 367 159 149 96 49 61 59 45 54 54 103 27 38 18 23
chi-square for dominance 272.7 57.4 228 264 401 103 142 77 45 61 51 46 39 57 91 27 31 14 29

8. A LU RUELRG ST AT 1 8 T8 o A 35 8 I s SR B I o AR Ll o2 38 5 S IR R 77 i (DBH
=5)

Table 8. The chi-square values derived from the fitness test between density and dominance at different
plots of Mt. North Tungyen broad-leaved forest obtained by the census and those by computer simulation

with the Bitterlich sampling methods at different angle gauges (DBH=5)

Angle gauge

110 115 120 125 1:30 135 1:40 145 150 155 1:60 1:65 170 175 1:80 1:85 1:90 1:95 1:100

chi-squarefordensity 659 173 379 61 97 33 58 283 151 41 157 48 55 66 145 83 80 101 146
chi-squarefor dominance 53 36 20 12 07 09 08 13 22 30 40 50 66 80 94 98 117 128 143
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