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ABSTRACT

The purpose of this study is to develop the method of stand volume estimation by the plotless sampling
method. The required data were obtained from.164 sampling plots in the red pine(Pinus densifiora)stands
which were located in Kyeong-gi, Chung-nam, Chung-buk and Kang-won areas, and related factors were
measured actually. The method of stand volume estimation and several tables were drived from these data.
1. The relationship between the values of stand average height, basal area per ha, and basal area height

obtained from the plotless sampling method and values measured actually could be described by the

equation Y=bx, where b approached nearly 1.0 and there were no significant differences between them.

Therefore stand volumes could be estimated by the plotless sampling method.

(3]

The estimated equations of the stand voulumes, which were estimated using factors to be measured by
dendrometer, are as follows . logV=-0.0208+0.8497 logGH, logV==—0.0028+0.7981 logG+0.4313 logH.
Stand volume tables by these estimated equations were shown in table 4,5 and estimation error percentages
were 9.16% and 8.50% respectively.

FH=D/(1.5205+0.0994D)

logFH==0.0451+0.2429 logD+0.3474 logH

logF G==—0.0380+0.7758logG—().0066logH

F-=H/ (—5.1697+2.6013H)
==FH/(—3.1256+2.7611FH)

logF=-0.0634—0.0848 logGH - 0.1224 lagDi
4. Stand form height tables(table7, 8), form basal area tables{table 9), and stand form factor tables table 10,
11)were prepared using the above estimated equations, and the estimation error percentages were less than

10% .

Key words © Improvement of measurement methods of stand volume ' Pinus densiflora.
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Table 1. Test of goodness of fit for the measurements by plotless sampling method.

No.

Factor of
plot

Regression

Correlation
coefficient

Percentage of

Standard error Tovalu :
estimated error

of residuals

Stand average height (H)
Basal area(G)

Basal area height(GH)

164 H=0.95047H
164 G—=1.00794G
164 GH—0.98071GH

1.1018

0.9839 1.6066 9.74%
0.9857 2.8998 0.2756 9.38
0.9779 50.5763 0.0313 10.47

t 0.05(df=o0)=1.96
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Table 2. Adaptable stand volume equation.
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Table 3. Superior stand volume equation.

PRt BIE RS By BEF R WY HAE

Percentage of
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Stand average log\ *0.2109+1.696910gH 0. 884) 35.6188 499.59 20.13%
height(H) : Vol-
ume (V)
Basal area({G} : logV=0.3954+41.2655logG 0.9120 36.5970 686.91 18.52
VolumeiV)
Basal area heig- logV =0.0208+10.8497 0.9817 19.6299 3700.16 9.19
ht{GH) : Vol- logGH
ume (V)
Stand form heig- logV =2.9430+4.5951 (.7984 47.7956 244.45 19.03
ht FH: : Volu- 1/FH
me:V:
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Table 4. Stand volume table by basal area height.

Basal Basal
area  Grand volume| areéa  Srand volume
height (Vi 1 height (V)
‘GH) (GH)
20mt 13.37m 520m* 213.10m
40 24.10 540 220.05
60 34.02 560 226.95
80 43.44 580 233.82
100 52.50 600 240.66
120 61.30 | 620 247 .45
140 69.88 || 640 254.22
160 78.2% I 660 260.96
180 86.52 680 267.66
200 94 .62 700 274.33
220 102.60 | 720 280.98
240 110.48 740 287.60
260 118.25 760 294.19
280 125.94 780 300.75
300 133.54 | 800 307.30
320 141.07 | 820 313.81
340 148.52 810 320.30
360 155.92 860 326.77
380 163.25 880 333.22
400 170.52 900 339.64
420 177.74 920 346.04
140 184.90 940 352.43
460 192.02 960 358.79
480 199.09 980 365.13
500 206.12 ; 1000 371.45
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Table 5. Stand volume table by basal area and stand average height. Unit | e

Basal
area

G
Stand 1\,
average
height (H \\

w12 14 16 13 20 22 4 26 28 30 32 34 36 3 10

Ly 84 g%

42

6 62.13 5.3 79.38 10 10011
7 71,72 76.88 %1.95 86.94 9146 4.63 115.57
3 RLL2L 3706 92.80 98.45 104,03 109.37 2 130 KT
9 3 9063 97, 1461015

10 53. 99 97 161,10

11 58.23 16925 17606
12 63.15 73.04 100,94 109.80 118 48 i 190,92

13 6%.03  78.6D 108,75 118.30 127.64
14 72.89 34.31 116.53 126.75 136.77 146 60 156.27 165.79
15 7773 89.91 12426 135.16 145 84 106.33 166.64 176.80
16 K255 4548 120,12 13146 143.53 154 88 166.01 176,96 187.75
17 87,34 10102 127.69 139.62 151.87 163.87 175.66 187.24 198.65 2
18 9212 106.54 G 134.04 147.25 160.17 172,83 123.26 197.48 209.5] °
19 96.57 112.05 140.97 154.86 168.44 181.76 194.83 207 .68 220.33

20 14 190.65 201,36 217 84 231.11

21 199.51 213 86 227 97 241.86 255.]

22 0 20835 203.33 238.06 252 57 266

23 7248 12 263.24 27
24 258,16 273.88 2
25

3 268.16 284.50 300.60 3

Table 6. Superior estimated equation on stand form height (FHI, form basal areai{FGi, and stand form factor

(F3
. . Percentage of
Correlation Standard error Foval cimated e
; H o A C-value  esnmatedd Tror
Kelation of factor Estimated equation caefficient of residuals _‘
ach equation
D.B.H Stand form height FH~75 0 5929 0.6799 46,143 7 R6Y
Stand average height © Srand form height logFH=0 0797 1. 59281ogH 0.8447 0.6970 116,04 10. 25
D.B.H., Stand average height | Stand form
height {18848 (16034 248 .88 g&.16
Basal area height | Stand form basal area logFG= - 08823 17512
Basal area, Stand average height | Stand
form basal area 0.9293 1.5464 136.74 9.3
D.B.H. : Stand form factor .9876 0.0396 5479.71 588
Stand average height @ Stand form factor 0.9735 0.13343 251571 5.57
Basal area height : Stand form factor 0.9896 0.0849 6581.31 3.4
Age : Stand form factor 0.9801 0.0376 3392.01 6.6
Stand fuorm height - Stand form factor 0.9565 0 0355 119440 5.48
DI
Stem distance : Stand form factor 178061~ 2 6424 Di 0.9766 0.0375 2360.26 682
D.3 H., Stand average height @ Stand
form factor logFe==-0.0669~0.1511 logD {4712 logH 07962 0.0281 119.46 440
D B H.. Stand form height : Stand form
factor logF—=0.0870—0.1916 logD--0.0095 logFH (.7846 0.0290 10,52 1.58

Basal area height, Stem distance & Stand logF==—0 1634~ 0.0848 logGH - 0.1224 log-
form factor 80} 0.58004 0278
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FH =D, (1.5205+0.0994 D)

log FH=10.0451 +0.2429 log D+0.3474 logH

Table 7. Stand form height{FH)table( 1>

Form height
D.B.H.

(FHj

2 cm 1.163m-
4 2.085
6 2.834
3 3.455
10 3.977
12 4.423
14 4.808
16 5.143
18 5.439
20 5.700
22 5.934
24 6.144
26 6.334
28 6.506
30 6.663
32 6.807
34 6.939
36 7.060
38 7.173
40 7277
42 7.375
44 7.465
46 7.550
48 7.629
50 7.704

Table 8. Stand form height (FHtable(1])

log FG= —0.0380 + 0.7758 log G+ 0.0066 logH
F=H,(-51697+26013 H)
F=FH/(-31256+2.7611 FH)
log F=-0.0634-0.0848 log GH-0.1224 log Di
4) FFEE fEK
el A B e Kol slste] HMOBKEE, HROE
KB PR, MO PEE 52 fElRs 8% Table
78,910, 11 3t =}
5) BEES BEE
BREE MERERE ob el ROGERE
F= 18R 305%, 28EES) 832%. Ko
BB aRT 2883 976%, HoMlE -
ME L 530%, 558%, 2WMES] 430 B &
Wb A sl =go] Ak A4 FaE
£ il ERs - gEch £E AbE
ro P ghel 2AkEel AR ol ERAHRTF
fEael ela g W Fel el Aezm  Eseh

o,

3 i

BEE WEECR BB @ENTF d8 saH
M REL PRk e el ool dast £E
#® AR slsted BES B e oY 2o

L OAESE Mkl olah WEm el mdkael 4 B
B BAM <ol e Y=bx(b=1)2 MEHMFH
Hiushglen] o] 5 slolel & HEmst gooaz
Av-bell A BERE MEEA 9 st WoaHMES

‘Unit - m:

Stand
average

height(H: 5m 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
DBH, N - _ R
6em 2.97 3.16 3.34 3.50 3.64 3.78 3.91 4.03 4.14 4.25 4.35 4.45 4.54 4.64 4.72 4.81
8 3.19 3.39 3.58 3.7% 3.0 4.05 4.19 4.32 4.44 4.56 4.67 4.77 4.87 4.97 5.07 5.16
10 3.36 3.58 3.78 3.96 4.12 4.28 4.42 4.56 4.69 4.81 4.93 5.04 5.14 5.25 5.35 5.44
12 3.52 3.75 3.95 4.14 4.31 4.47 4.62 4.76 4.90 5.03 5.15 5.27 5.38 5.49 5.39 5.69
14 3.65 3.89 4.10 4.30 4.48 4.64 4.80 4.9 5.09 5.22 5.35 5.47 5.58 5.69 5.80 5.91
16 3.77 4.02 4.24 4.44 4.62 4.80 4.96 5.11 5.25 5.39 5.52 5.65 5.77 5.88 5.99 6.10
18 3.88 4.13 4.35 4.97 4.76 4.94 5.10 5.26 5 5.5% 5.68 5.81 5.93 6.05 6.17 6.28
20 3.98 4.24 4.47 4.69 4 .38 5.06 H.23 5.39 5.55 5.69 5.83 5.96 6.09 6.21 6.33 6.44
22 4.07 4.34 4.58 4.80 5.80 5.18 5.36 5.52 5.68 5.82 5.97 6.10 6.23 6.36 6.48 6.59
24 4.16 4.43 4.68 4.90 5.10 5.29 V. 47 5.64 5.80 5.9 6.09 6.23 6.36 6.49 6.61 6.73
25 4.24 4.52 4.77 4.99 5.3 5.40 5.58 5.75 5.91 6.07 6.21 6.35 6.49 6.62 6.74 6.87
28 4.32 4.60 4.85 5.08 5.30 5.49 h.68 3.85 6.02 6.18 6.33 6.47 6.61 6.74 6.87 6.99
30 4.39 4.68 4.94 5.17 5.39 5.59 3.78 5.95 6.12 6.28 6.43 6.58 6.72 6.85 6.98 7.11
32 4.46 4.75 5.01 5.25 5.47 5.68 .87 6.05 6.22 6.38 6.53 6.68 6.82 6.96 7.09 7.2
34 4.53 4.82 5.09 5.33 5.53 5.76 5.95 6.14 6.31 6.47 6.63 6.78 6.93 7.06 ] 7.33
36 4.59 4 .89 5.16 5.40 5.63 5.84 6.04 6.22 6.40 §.56 6.72 6.88 7.02 7.16 T.30 7.43
38 4.65 4.96 5.23 5.48 5 70 5.92 6.12 6.30 6.48 6.65 6.81 6.97 7.12 7.26 740 7.33
10 4.71 5.02 5.29 5.54 578 3.99 6.19 6 38 §.56 6.73 6.90 7.0 7.20 7.35 7.49 7.62
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Table 9. Form basal area(F(table. (Uit me
\‘\ Basal o o
Soarea: G
\gread W0 12 4 16 18 20 @22t 26 28 300 3 3 % 3 40
Stand
height
N - -
am 5.41 779 8.54 9.26 9.97 167 11.35  12.03 12.69 13.34 398 146l 1521 15.86
[ 5.40 7.78 8.53 9.25 9.96 10.66 11.34 12.01 12.67 13. 3.9 11.60 13.584
7 546G 70T 8.52 9.24 9.495 10.n5  11.33 12,00 12.86 13.: 3.495 14.58 : 15.32
8 5. 7T 8.51 9.23 9.94 1061 [1.32 11.99 12.65 13.30 3.9 14.07 15.19 1581
9 6.2 7.76 8.54 9.23 ’:":93 10063 11.31 1198 12.64 1) 3093 1456 15018 1580
10 5.39 6.20 6.499 7.75 8.50 9.2z 9.93 10.62 11.30 11.97 12.63 13 13,92 14.55 15.17 15.79
11 5.38 6.0 6.99 e 8.49 9.21 g.92 10061 1129 1196 12.62 13.27 13.¢1 1454 1516 15.7
12 5.38  6.20 6.98 7.5 X400 921 G2 10061 11.29 11.96 12.61 13 13,60 1453 1515 1557
13 5.38 6.19 6.98 774 R.48 9.20 9.41 1060 F1.28 11,95 12.61 13.25 1349 14.52 15.14 15.76
14 5.37 6.19 6.98 7.74 8,48 9.20 9.91 1060 1128 1194 12.60 13.25 13.89 14.51 15.14 1575
15 5.37 6.19  6.97 T.T3 847 9200 980 1058 11.27 1194 1208 13.7 5.1
16 5.37 6.1 5.9 7.93 8.47 9.19 9.9 10 59 11.27 1193 12. 13.2
17 5.0 ) 7.73 847 9.19 9.89 1058 11.26 1193 120 13.2
P& 5.0 s 8.46 9.18 989 10.58  11.26  11.92 12.0 3.
19 3.0 7.72 8.46 9. 18 989 10.5 11.25 11.92 [2.f
20 5.: 772 846 918 §.88 10.57 11.25 11.92 I
21 3.0 T2 R.46 9. 18 983 0.7 11.25 11.9}
22 5.3 7.71 8.45 9. 17 9.88  10. 1124 11.491
23 5 7.7l Ro45 94T 987 10.54  11.24 11.90
24 5 71 B45 9.17T 0 98T 1055 1124 11.90
25 5. 7l 8.45 9.16 9.87 1055 31190
Table 10. Stand form factoriFitable(I}.
Stand Form [[Stand form Form Stand Form | Stand form Form
average factor ] height/FH; factor average factor height (FH factor
height ( H) o (F) height (H) (F) )
4m 0.764 } 2.2m 0.746 23 0.414 7.0 0.432
2 0.638 | 24 0.686 29 0.413 7.2 0.430
6 0.575 1' 2.6 0.641 30 0.412 | 74 0.428
7 (.337 i 2.8 0.608 7.6 0.426
3 0.511 \\ 3.0 0.582 7.8 0.424
9 0.493 3.2 0.560 [ 8.0 0422
10 0.480 | 3.4 0.543 S
1 0.469 | 3.6 0.528
12 0.461 | 3.8 0.516 ES F Yok
13 0.454 ’ 1.0 0.505 2. Dendrometer & #de] wfgst A-7-5 FMH
14 0.448 4.2 0.496 . ,
- 4 LR S A gRReR [ #ERE Y=ax®
15 0.443 '1( 4.4 0.488 R, 2 Ea R weRA [EBAE Yoa
16 0439 4.6 0.480 RIS bxs Melwl MPHEKS o}
17 0.435 4.8 0.474 Sk el
1 0.432 ) 5.0 0.468 log V ==00208+0.8497 log GH
19 0.429 | 5.2 ). 467 ,
2 3 0.463 log V =~ 0.0028 +0.7981 log G+ 0.9313 Iog H
20 0.427 5.4 0.458 ) ) "
21 0,425 £ 5.6 0451 3 i‘*l/}*j%flltoﬂ 9]5]“7‘1 fEbkE\l ‘f* 7}*‘*&1%\ Ta'
22 0.423 i 5.8 0.450 ble 4,50 Ao Kol 2lgb et WAL 2
23 0.2t i 6.0 0.446 MRS RS UBEM MRS 016%, 2BBHK
24 ). 4 | 5.2 Y _ :
0419 i 6 0443 SHHEEE 850%24 2 L7b g
25 0.418 | 6.4 0. 440 o e
26 a6 L 6.6 0.437 4 AREMEREA o g Mo A %’Ef:iiiﬁ—fv Hadt
27 0.415 || 6.8 0.435 Kool Mpieks, BB R, o ¢F K
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Table 11. Stand form factor{F} table(II)

"Stem distance

D
Basal area \ l.om 2.0 25 3.0 35 4.4 45 50 55 6.0 65 7.0 7.5 8.0
height (GH} \

A0me 0.601 0.581 0.565 0.553 0.542 0.533 0.526 0.519 0.513 0.508 0.503 0.498 0.494 0490
80 0.567 0.547 0.533 0.521 0.511 0.503 0.496 0.489 0.484 0.479 0.474 0.470 0.466 (.462
120 0.548 0.529 0.515 0.503 0.494 0.486 0.479 0.473 0.467 0.462 0.458 0.454 0.450 0.446
160 0.535 0.516 0.502 0.491 0.482 0.474 0.467 0.461 0.436 0.451 0.447 0.443 0.439 1.436
200 0.525 0.507 0.493 0.482 0.473 0.465 0.459 0.453 0.448 0.443 .0439 0.435 0.431 0.427
240 0.517 0.499 0.485 0.475 0.466 0.458 0.452 0.446 0.441 0.436 0.432 0.428 0.424 0.421
230 0.510 0.492 0.479 0.468 0.460 0.452 0.446 0.440 0.435 0.430 0.426 0.422 0.419 0.415
320 0.504 0.487 0.474 0.463 0.455 0.247 0.441 0.435 0.430 0.426 0.421 0.418 0.414 0.411
360 (.499 0.482 0.469 0 459 0.450 0.243 0.436 (.431 0.426 0.421 0.417 0.413 0.410 0.407
400 0.495 0.478 0.465 0.455 0.446 0.439 0.433 0.427 0.422 0.418 0.413 0.410 0.4C6 0.403
440 0.491 0.474 0.461 0.451 (.442 0.435 0.429 0.424 0.419 0.414 0.410 0.406 0.403 0.400
480 0.487 0.470 0.458 .448 0.439 0.432 0.426 0.420 0.416 0.411 0.407 0.403 0.400 .397
520 0.484 0.467 0.455 0.445 0.436 0.429 0.423 0.418 0.413 0.408 0.404 0.401 0.397 0.394
560 0.481 0.464 0.452 0.44% 0,453 0.426 0.420 0.415 0.410 0.406 0.402 0.398 0.395 1.392
600 0.478 0.461 0.449 0.439 0.431 0.424 0.418 0.413 0.408 0.403 0.399 0.396 (.393 {.389
640 0.475 0.459 0.447 0.437 0.429 0.422 9.416 0.410 0.406 0.401 0.397 0.394 0.390 0.387
630 0.473 0.457 0.444 0.435 0.426 0.419 ¢.413 0.408 0.403 0.399 0.395 (.392 0.388 0.385
720 0.471 0.454 0.442 0.432 0.424 0,417 0.411 0.406 0.401 0.397 0.393 0.390 0.387 0.383
760 0.469 0.452 0.440 0.430 0.422 0416 G.410 0.404 0.400 0.395 0.392 0.388 0.385 (1.382
00 0.467 0.450 0.438 0.429 0.421 O0.4114 498 0.403 0.398 0.394 0.390 0.386 (.383 0.380
40 0.465 0.449 0.436 0.427 0.419 0.412 0.406 0.401 0.396 0.392 0.388 0.335 0.382 (.379
&80 0.463 0.447 0.435 0.423 0.417 0,410 0.495 0.399 0.395 0.391 0.387 0.383 0.330 0.377
920 0.461 0.445 0.433 0.421 0.416 0.409 0.4D3 0.398 0.393 0.389 0.385 0.382 0.379 0.376
960 0.459 0.443 0.432 0.422 0.414 0.407 6.402 0.396 0.392 0.388 0.384 0.380 0.377 0.374
1000 0.458 0.442 0.430 0.421 0.413 0.406 0.400 0.395 0.390 0.386 0.383 0.379 0.376 (.373
g 4 AE sk BEE MeAe gl ol 5l B X &
FH=D ./ (1.5205+0.0994 D)
log FH=0.0451+0.2429 log D+03474 logH 1. Birth, E E.1977, Horizontal line sampling in
log FG=-0.0380+0.7758 log G~ 0.0066 log H upland hard woods. Jour.For.75: 590-591.
F=H/(-51607+2.6013 H) 2. Bitterlich, W.1947, Die Winkelzihlmessung.
F=FH/(-31256+27611 FH) Allg. Forst-U Holzwirtch 58 © 94-96.
log F=-0.0634—0.0848 log GH-0.1224 log Di 3. Grosenbaugh, L.R.1952. Plotless timber
5 MoER&EES st #%e Table 17, 83 estimates------new, fast, easy. Jour. For.50:
2o HEBREARE KOBHERA 25k | BEE 32-37.
7b 805 %, WO THE @ P el o g 2 4. Grosenbaugh, L.R.and W.S.Stover 1957
By fe 832%0|9ch 2|l L EERES KRy Point-Sampling compared with plot-sampling
Eie] 2%l 23t BRBTHMEL HRE #£% in Southeast Texas. For Sci. 3 2-14.
© Table 98 o0 HE@ELES 976 %olgloh, 5. CFEAEY) 1955, Bitterlichifils & 5 g
T M EEES BT K% Table 10,11 3 HFR3E37 (113 © 479-480.
Fow HEEEGES AOTHEME, Mok Gl 6. B 232 7-. 1971, fhEr fgko (BT
odk 1 #EEk 7L 22t 558%, 539 %, Biduksw HHFTE. OMGEARER 242 0 21-89.
o BI®IE - 23 2B ES 4309% o9k 7. 4Hid 1963, ulEhe] s 4 el oisled Seoul
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