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Study on the Estimate of Stand Volume in the
Pitch Pine Forest*!

Yeo Ha Lee*?

This survey was estimated under the ratio estimate such as single class method, simple random
sampling method, compound ratio sampling method, separate ratio sampling method and average
tree sampling method artificial forest pitch pine volume.

The followmg results were realized by the ratic estimates.

Methods of ratio estimation Stand volumew ?;%Z{egf;n&mh zce{lfaelnt;ile] dto § %rerrzre-n- ]!Remark
Volume. - , (m®) I volumes (m®) | volume(%) | tage(%) |
( | | actual
1. Single class method | 22.0958 ! —4.9388 82.26 | — jstand
| ! ‘volume
- | | N ] 27.8446m?
2. Simple random sampling 27.2356 | _ I 959 con-
method +0.20396 1 0.6090 97.12 ‘ 0.76 ﬁde?)ce
TTTTTTTTT UKD compound. | g omee T - TTTTYTT T
. . 26. 2796 i
ratio sampling —1.5650 94.38 8.80 | »#
3. Stratified method. 23218 ‘ l
. rati
. (2) separate ratxo [
sampling sampli 24.2305 }
pling —3.6081 87.04 0.03
method +0.0078 [ B '
(3) average tree f T - " I
- i 29.8492
sampling : +2.20046 107.20 6.71 ”
method +2.0310 1 o 1

At the above table simple random sampling method and compound ratio sampling method are the
only ones which is included the actual stand volume in the ratio estimatedstand volume.

It is thought that the sampling was in a such good result was because of stand structual stands
were simple forest.

The most simple measurement and calcuation on the stand volume estimates, in order, would be
(1) single class method, (2) simple random sampling method (3) average tree method (4) separate

ratio sampling method and compound ratio sampling method, and at the planted evenaged forest
the method has realized the best results in obtaining good accuracy and the measure stand volume
with least time, expenses and labor in considerably.
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Table of tree number, basal area and volume in pitch pine forest

Table 1.
: ! Sum of
D/‘B'}\I' : Number of tree | Basal area basal area
emyo i (m®) ; (m?)
4 6 0.001256 i 0.007536
6 10 0.00283 i 0.02830
8 17 0.00503 0.08551
10 I 30 0.00788 0.2364
12 i 45 ! 0.01131 | 0.50885

; WerA)lume Of - I T Si;n‘(;f o '
single tree | volume | Remarks
(m®) m% o
I e

0.0024 0.0144 |Standarea

} 0.0074 0.0740
0.0156 0.2652
0.0277 | 0.8310
0.0445 | 2.0025 |
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14 67 ! 0.01539 1.03113 0.0651 4.3617 1
16 59 ; 0.02011 1.18649 0. 0887 5.2333
18 45 i 0.02545 1.14525 0.1163 5.2335 J
20 35 | 0.03142 1.09970 0.1463 5.1205 |
22 20 f 0. 03801 0.76020 0.1822 3.6440 |
24 5 0. 04524 0.22620 0.2129 1.0645
total 339 6.00147 27.8446 }
2] 82.26%¢] A+}x o rnw & EEI) gl
HE 2 ET
AR R ER 2. EFERmLE
1. B ZHRAR 339K MRS HE —HEERST HFH o
. 3 2 624 random sampling3}e] Q& #53= Fo9} P
%19 BHMESERATA s FalmHE s
1 3 o merale] (m 52 0 ’
15ecm9 #oRk 1ARE BEste EoRES BEAMES o] o] o 3te],
- e ¥i x — 006761
0.0676Im* 2 i Bi=T0X = (ot x6.00147 Yr= ?' X =-5:00500. x7.3084=27. 2356m’
=22.9058m3 FIHRARE T3 B3] Y9 i Sre® & st
webad Bk 22.0058mPE B 19 SR Eile Sk s
27.846m3 H.@ 4.9388m® 5} A on o] = FHIH K Sy=1.3544214842
Table 2. Volume table of sample tree
No. D.B.H. (cm) Nu‘:}l;ir of Height (m) Bg;‘lgl) ix;ea (\r/n-:osl)umy? Remarks
1 6.0 1 4.8 0.00283 0.00819 62 among 339
2 6.5 3 5.0 0.00996 0.02970
3 9.0 3 5.7 0.01908 0.06159
4 9.5 4 5.8 0.02836 0.09228
5 1 11.5 6 6.3 0.06234 0.21384
6 | 13.0 8 6.7 0.10616 0.38400
7 13.5 8 6.8 0.11448 0.41376
8 | 14.5 9 7.2 0.14859 0.56376
9 ! 15.5 7 7.4 0.13209 0.50960
10 ! 16.0 6 7.6 0.12066 0.47622
i 17.0 3 7.8 0.06810 0.27330
12 18.5 3 8.0 0.08064 0.27732
13 21.0 1 8.4 0.03464 0. 14450
total 62 0.92793 3. 44806
S:2=0.96023719 t—value=2.00 ]2 & ZWHEL 95% ERERZA
Syiz;=0. 3600978205 27.2356-0.20396 =& HMEE 0.76%E Y EHE
R*=13.8076898569 = MERS
2R=T.43174 ) 3. WiLigES
weba]  Sy2+R2Zxi—-2RZyixi=0.004319
_ Urich Il 9% Bz EARE BERES v
e HERB-YY =" =24.833100 ) S e
n(n—1) Y EY EARES $4 Table 3 3 o] 722 &Ky
ety Tre S Srr=24.833100x0.004139= % zZt: EGEoE B{bIel MAKMES LT
0.100842409 5 %] risk 24 HiE 62—1)=61¢ o= SEEEESs] 2 el Table 3-& {FRUl .
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Table 3 Stratlﬁcatlon of Urich II Method
Diameter Diameter Number of Sum of Dlametex ! Dlametex 1 I\iu;lﬁg;rrrr)fiii Su;nﬂ;fw B
gradatlon class tree basal area gradatxon : class E tree ‘ bakal area
4 6 | 0.00754 ou 5 0.07695
6 10 0.02920 3 16 59 1.18649
1 8 17 0.08551 | 8 2l | 0.54645
! 10 30 0.23640 1 sum i 85 l 80989 X3
12 22 0.24882 T T IE;W ‘24 Ty 0. 6].086 B
sum 85 0.60747=X, 1
20 ! 35 1.09970
T L SRR S -
o | e 0.95418 2 5 0.22620
2 i sum 85 1.21431=X,1 sam “ 784 L 696?9 ‘X‘ -
, , , Total 339 | 6.32867=
1) &k 2 HiihiE-S- Table 4 2 Table 59} #Ee},
Table 3ol o] FRETIZ BWEARE phitiste] o
Table 4. Volume table of sample trees by Urich II method
liugx;etex Snoqr | Diameter | . omoar e n. T
D.B.H. Height \Basal area Volume “ < D.B.H. Height Basal area ! Volumsz
gra?ﬁgwn (cm) * (m) ‘ (xai) ‘ (yai) graéi};::t!wﬂ (cm) } my | Cyais
65 | 5.0 0.0032 0.009901; | 145 7.2 | o0.01651  0.06264
9.0 5 5.7 0‘006363 0.02053;1 J 15.5 7.4 0.01887, 0.07280
| i
1 9.5 % 5.8 0.007(]91 0.02307 3 } 16.0 7.6 0.02011! 0.07937
11.5 | 6.3 0.01039  0.03564 17.0 7.8 0.02270; 0.09110
1.5 | 6.3 0.01039  0.03564 75 7.8 | 0.02405  0.09147
! | ! | | :
sum | 0 03/.):; 0.12478; ©osum | : 0.10224 0.39738
120 6.5 | 0.01131] 0.03924] 180 78 | 0.00545  0.05204
12.5 6.6 0.01227{? 0.04428‘} “ 18.5 7.8 0.02688 0.09244
s | 180 6.7 | 0.01327,  0.04300, L2000 8.2  0.03142  0.14023
i 13.5 6.8 0. 01431I 0.051725 4 : 21.0 8.4 0.03464 0.14450
| 135 6.8 0.01431 0.05172 21.0 8.4 0.03464  0.14472
;osum 0 06547‘ 0.23496{ sum , 0.15303‘ 0.61393
%o FiEtEel 9ee WM Y.e 855, =1.0912. 2 957 FHRE=2 2HHHEA 48 &
SRR =,
?.= ZNeIk ¥ 96 27964m® R
INazi 26.27964+2.3216, e 8.8%0) = FLIEH T H B
risk 5% HMmER0—4)=169 t—value=2.12 o] W&t K= 94.38% 54 &k,
Table 5. Statistics table of <ampTe iree by Urich II method
i ’ ! e e e T S T( T T T T T T T I T e T e T
h  Nh | nh | Sk Zyhi Sxthi 2k Syzhi
| i
1 ] - P e
1 8% I 5 ‘n 0.03755 0 12478 0.0014100025 0.0155700484 0.0046854890
2 ‘ 85 1‘ 5 1 0.06547 0.23496 | 0.06042863209 0.0552062016 0.0153828321
; i |
3 ] 5 5 0.10224 0.39738 % 0.0104530176 0.1579108644 (.0406281312
4 84 5 : 0.15303 0.61393 1’ 0.0234181809 0.3769100449 0.0039497079
Total | 330 | 20 |
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=] L ) N i le-—n/z il’y 7 kéz;zh, ( o n
T Ta/nh ;y;,~2yh,/nh Ny NiFa i/z/z(nh 1)5 —2R2y/‘,:r;” l S23he
’ 0.00751 | 0.02496 | 0.63835 | 2.12160 4.00 00009/01003 0.3208647
0.01309 0.04699 f 1.11265 | 3.99415 4.00 0.0013660935 0.4644718
0.02045 0.07948 | 1.73825 | 6.75530 ‘ 4.00 ~ 0.0007385182, 0.2510962
0.03060 0.12278 - 2.5704 | 10.31352 | 3.95 ‘ 0.0004636785:‘ 0.1539413
, 7 6.06475 ~  25.18422 | 11993"40
2) : o esE
orEEILERE y.=2 gy*' Xi= SRy Xy =24, 230526m°
OHELEHEE S MG FREME S s B
o BiEBAE S Frebehe) Jbrh REGmw ol W e oy e
#eabi SrEs Table 631 7o}, S}szo.ooooowsz
Tzl 9ate] 5o SYhs=0.00367

Table 6 Statustxf‘ table by compound ratio qamplmg method

h ' X ’ Ry=Zyi/ Zxn Ryzen ‘ E{gﬁ?;’;ii"' S231s
I 0.60747 | 3.323036 | 2.018644 0. 5000000001 ~0.0000000340
2 1.21431 | 3.588301 ! 4.357916 0. 0000000001 ~0.0000000340
3 1.80989 3.886731 | 7.034566 0.0000000001 . 0.0000000340
4 2.69690 4.011821 10.819400 | 0.0000000001 ‘ 0.0000000342
Total 6. 32857 ] 24.230526 i 0.0000001352
wpeha] HAHHEEES 2] BHEHMER MR 30 BREERAESEES
of BT BEMAE, P3e KRR o] FEEHEN THlEHiERs
24. 2305260, 0077804 Fet oldl dtel FEEMM THEES 34 m;:
olwj o] ML 0.032%2 Fon FEMEC HI el o] ffEel MEIF BEEEARE RESEANEZ 484
HAHEE 87.4%0] . Hagehel 5t 164 HE MRS JEste] 98 #iRe

Table 7. Volume estimation table by average tree sampling method

Average tree {

o tion o Meanbasalarea |oop w3 ) Meght | Basal are | Velume | Remak
N e | om e @ L o e |
' b 0.60747 Loe0 L s 0.0063 |  0.02053 |
85 .95 | 5.8 0.00709 |  0.02307
b =0.007146 .95 | 58 0.00700 |  0.02307 |
D.B.H.=9.5~9.6 L1000 6.0 0.00788 ‘ 0.02627 !
i Total | 0.02842 0.09204 |
| 13,0 6.7 |  0.01327  0.04800 '
13.5 6.8 0.0431 | 0.05172
2 . 135 6.8 0.01431 [ 0.05172 |
| 140 7.0 0.01539 | 0.05701
Total 0.05728 | 0.20845 \
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* 15.5 7.4 0.01887 | 0.07280
16.0 7.6 0.02011 = 0.07937
3 16.5 7.7 0.02138 0.07513
17.0 7.8 0.02270 0.09100
Total | 0.08306 0.32840
19.5 8.2 0.02986 |  0.12320
20.0 8.3 0.03142 0.13070
4 20.1 8.3 0.03173 0.13190
20.1 8.3 0.03173 0.13190
Total 0.00474 0.51770
' Sum total ! | 02430 | 114749 |
# 79 7. Aol ]3] 5 HEGESHE Jipko] vho]l RER = 9
e 9, £ EhE RE HNE BRI B KHe o
? — X 29 8492066900“13 Al o L fiéqz‘/l ?@Kﬁbﬁ‘o‘: ﬁ%ﬁ%% %%fi} iﬁll_

95%¢] fé%ﬁ%ii W= FHEEES 29.849242.030
MRER 5.71%, HEHE] #W3I T8 97.20%=2
o FEkF org =

A9 MREEES MRS LE FAT] 2 A
HEse aRe EAT T Hke REsz 3l
P_L}‘ PAREN FHER] SR HAs BET #H

S BEE Poldd BAKREIE R ddA &
g o 4 AA ¢ R FEHo 2 REsr = HEgES
= A ng ff?—fmmm;%%% BFEAA Ehndd.
1. HOHREGES 2He B lEsts Axd & 2. E—HuRS 72L& Moo Hee] EFED HER
Table 8. Stand volume by methods of ratio estimation volume
. .o o \Difference with Perrcr:if‘:ntage to Error B -
Method of raluo :stxmtalon Stand(r;/l;))lume actual stand actual stand | | percenta- Remark
volum volume (m® | volume(%) |  ge(%)
Actual stand
1. single class method 22.9058 —4.9388 82.26 — volume
e =27.8446m°
) : |
2. simple random sampling 1y y356--0.20306,  —0.6090 07.12 | 0.76 | 95%confidence
i
@ compound
ratio sampling | 26.2796+2.3216 —1.5650 94.38 8.80 95%confidence
method o o ‘ o
.1 .. |2 Separate ratio ! |
3 f;;ﬁ;ﬁg"d sa iatgpling met- | 24.23054+0.6078  -—3.0081 87.04 ‘ 0.03 | 95%confidence
0
@ Average tree rwu -
sampling 29.84924-2.030| +2.20046 107.20 } 6.71 95%confidence
L method ) . L
V=0.000058D1-8H! o] 9 3le] #HopHE 27.8446m9} 2 OEEHHEALS 2R oA E BMERRLE &
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o] RAgESt L o B AhA] HEEST R Ml 1% A&
22.9058m32 A ELEEHBL 27.8446m® 9] 82.26%¢] A1}
7 e REE o) HRfEEA oA BEel &
EHEEc T 2ol fgkel®) S
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FHEEEYE EREEE SBLHEEERY Bz 2o
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BLHEE Ve 2 At
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