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Preparation of volume table of industrial species of beech based
on data obtained from 3P sampling method
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Abstract

Background and Objective: Determining and estimating the volume of trees in the forest is one of the
important issues in forest management. One way to reduce the cost and increase the speed of data
collection is to use volume tables to estimate the volume inventory of a forest. In this research, the
preparation of volume tariffs and their accuracy were investigated.

Material and Methodology: For this purpose, 899 data obtained from 3P sampling and beech re-sizing
in Kheyrud forest of Nowshahr were used to prepare the tariff. R software was used for statistical
analysis. Using one variable linear regression, the best relationship for determining the volume based
on diameter equal to the chest was fitted. To select the best regression relationship, statistical criteria of
data distribution charts, box charts, residual charts, analysis of variance were used and to validate models
VIF, AIC, and BIC criteria were used. The selected regression relation was used to prepare the tariff.
Findings: The resulting volume tables were obtained in the same range from the data used to obtain the
regression relation. Then the prepared tables and the available tables were compared by paired t-test.
According to the results of the statistical test, at the 95% level, there is no significant difference between
the measured volume and the corresponding predicted volume.

Discussion and Conclusion: According to the results of this study, 3P sampling method is
recommended for re-volume of beech trees due to cost reduction, time acceleration and appropriate
accuracy compared to the traditional 100% method.

Key words: Volume estimation, volume description, equation, linear regression.

1- M.Sc. of Forestry, Faculty of Natural Resources, University of Tehran, Karaj, Iran. *(Corresponding Author)
2- Professor, Department of Forestry and Forest economics, Faculty of Natural Resources, University of Tehran,
Karaj, Iran.

3- M.Sc. of Forestry, Faculty of Natural Resources, University of Tehran, Karaj, Iran.


mailto:d.rahmani.hasar@gmail.com

va e gl y (20 465 x> J9ur antd (5102 3P (6,10 paiges (09 31 (6 S0

Sz et il sl 5l i B e ged o0 do (5l L]
oS IS o sla iz 5l lais ;03P g, G e lo
50 dbol $O« 5 i o] o o (5 I ailas LS jo slows
o 3P gy 4 (5l piges gyl og oo ails o 5
0l 50 e VAPD Jlo jo &S canl g lopll oo,
Oty 6o pdigad 5l cnl @)l 3P Oy 0 S olpiay
i ke b el b e & ol el JLaol
Sl ol o (g, onl 65,0 610 pyleT 0 )50 duastive sus
by 092 G289 05915 jslateds 5 (5 I8 aLas LS )0 (B8
02> 3y5ln 5 NSl I Gy by, 0 el g
8,5 S e ove w Jooz 5l Dlee a5 L 01550
ojlasl cds w oyl w9 00,5 Sl | oyl o 5l golaws
Ot Al 51 00 05510 e 4 380 o> S S5 (6 S
plo o 0 GBSl LS50 385 o g 0 39 0 o>
Ol 5o Bl gy ol 53 00,5 o0 055l 5 BB S0
d il Jlab a8 Slis o i aib e o] Cenl Cas 4
07 Joaz ool bl oad 051 2y bl o2
Iy ol ool bl Luils wabl oo iy o sl
plxil &g cpl a0 3P g, a0 oyl o Gl .eils asalgs
JUIPRE S M) S0 52 odds (6 pSojlil dasie 8,5 o
s s lomlel yo sly o5 Jgaz olasl b (el 5 4wyl
oo dpgs Lix o055 ] cakiie (gloejlil b plE) bl
Golao 00 3,551 s daseinn o3Il ST g 09 o dumnlio il
-ojlil g bl ey QT Wil Jgaz goue Hlade ) i b
36 ) 5SS i 90 e 3l 1y 35 e 55

g gad DBl (g yS ol (sl w3 y0 Tl Jgu
3P 39y @ 0l g (o) 42 silizes oty 055U
2 dF) STy g oyl ciges sl ol ails gz 351 50
=033l b aS w5s,8 oMol ol g, 1, 3P g, 993 b
) roo )l )0 oo Ol o0 38 yualily g0 b So 625
L ez Jgax &5 iblie @lp oeizen 05 oyl

doddlo

Oriodes 3l (o St aldS 1(,53) S e sl
bloda b Sz (pl aiis 525 10 0oz sanSudyi gl
LS 5o S92y )sld 9 (458 Sbj Sy g9 (SYsb Cwnd
B () wdlboe ol P s (o SsS 5 JlieS
@ b l (G GladSir i g5k Sl 5l S
Wog 5985 )3 sk (el ol @ie ¢ o w9z 0 o
Slp Sz 02 5 0550 o2 05l wpipasST nl 50 s
Sl (5978 Sl (M plia ol Copae 5 Gl sl
g Sl b S axlg Cu o bl g a5l (Lo o> (Y)
2 Ol ly gy S g Sz glaosgs e 5l (2151
Gra,lS 5P ) el Sl s e 5 (slailate laus
Cbli (2,8 05053 4 by e Slalllas po (g5 o oz 01
N FRSICINE | EEpSYE I MU PRV IR SRt
C8r Gh98 9 S 9 gy le (o (ISl woliy,
(F) 3,5 oylal

el 50 45 S350 dasiie (n Spge «5)lMSI slag b 5
Sy sl Coyo oz 050 oo oolainl K> Sy e g 55,
Rl ()l slag sl Alille o (Jby (b)) anlns
P Sl 4 e 2 g caSayie 4 (Sake sladl e
b 4 Gl (glacaond o5yl Jdody ol 5L adad sy
SLeSs )l g golamdl (o)) 51 T CoiS g Hkad 4y ax g
g cbla> 6B V0 oole Vo 0pad Blas wiiud loye5
adad 5l e 0ad (g IT Al L s (S 5l 6l 0 e
pz Wazs gl glagyl LB 5 oLl S b
2 e 5 ez g 495 SSE (Sako slads w9 odd
P> oeeS sl 0pSE gl oo (s pSojlul adad il
“dserd IS sy 90 4 aS eals b )T S (goasile sla g,
g (oo i 02> Joh 5l 6 xS0 5 Shp> sl
Szl 5 @lie daliz plojls (gaeys> VYVA Jlo
Oloj 50,5 olisS jskite 4 ailer den gla g 5l ey H5iS
Lax b gl poye Slles janidn Loy g o> Sy




Q‘)mS)LA’eL&?)

VoY olo 1 VFY 0yl cCoumns ) drammo (55895557 9 pole A

58,5 15 WIS Last s eole] &gy baosls ol .ol
Szl Judo 490 Jlo 51 ) ilosgs A0 Jluw 31 J3 4y bogs e
Soleezr Ol (Jlads sl Siz 5l g0 mitS )b
Shse sloools (sslanz j0 (05 yuo SNl iz
@lp ools cpl BT jo 5 (5, 03lail diw S5 ol ly
dipw ply k8 0 oS5 (Sgaw,S, SVolae ;o oolinul
s Bl (99 ols 4 o diew il Hhad) 02 5 (250
alp k8 Jols bosls cul glawe slos,uSoslail o
&S SLo 0 peoass | ol Sledlbl g (e silw) digw
(xS yin) 00l (5 S o3Il cakad 5 L3 L:eQ] s il ylad
b ey G G 50 (S (e T ookl Jdo 09,
ke el Dloslrs )5 LS (Sgew 5,5 Ly, (Swisd
sl 9 Microsoft Excel2013 1331s 5 5l laosls (s Lwoslel
omzitaliyg 5l s (P @) R 53l 5 51 Waools oyl Julos
O09) Cewd 4 sl o a3 g S, el plosl
Al oolaiwl 09, Kz slrosls jo pa gyl oy dlal)
looylol 4 4z 5 b cygmn 5 Loy €153l (30,51 s 40 51 g
by 295 R I3l 5 SaSTL 5 Glocl oo o 52 ccilisee
Slewlro)as sl EXCEl LB LB jo o Jgo lgicas
Sy30 SAESy (33,5 S50 AV JLo 3 llis ol & bysyo
SRl e p3 a5 (e jliel g (Sge S ) Rl cox LS
MASS- e 15 ool 5l aiod oo 1,2 5 cuas WL R
DAAG

axily

> g kS G aluly &5 098 e saline AEY JSS s
) USS s el ole g5 5l et 5 )slaer sbesls
4 Lgs e JJogai sy 5 ool 2 100 Jlasl L S puie sl
Wload 3y o el 4y baools o]

lgi o 3P (gl paigas 5 05 el lipabl b (0) (5,5
4 g aib LSt sla i 5o caslie g a5 g, SO
Sz el g, S plsreas s g plema G, e ol
550 Gloplel slaghs, ple cBs Gl 5 LI osme
JUSIARR 3P Gl pdiged (F) Suals 5 (J 0,5 18 oolanl
Wged gloashd 5 LSy bpze Cuz aupe s 2LS
)58 G SISz oo o slalai (51 paiged (g S
as wols oylis ey ls wels 13 Sbs)l 0,90 addjes 4o
g b colue b ISz gloosg ;o anje i 51 3P (s,
V) 8 5 (ygile canl 0al)5 5 conlio (hs, S 1S
e 5 el 53955 2l 0055 b gz o (eSS (s
0lil BP (g ls praigas g, 5l ecVgame (958 ()l 05l
2 &l 3P (5,10 paiges sllas 4 sls ylis byl s i,
ool Jgd BB 0> 50 o (355l 5 9z w2 9500 990 90
CES s g o> )l s Gieg (nl bl Bue Gl nl
migad by, 5l spSeste b by Gl 0 p2 35515 sl
B9 09 3 sla 5> ;0 3P s ls

IR P9

andllan 5 590 Adlaio -

B 392 Kz 4 bg o slaosls sl > Jolaz s sl
S8 s b Kis FO 039> 0 09,05 K 0l colaul
S5 oololojem 55 st 3,0 (s yeskS Cie )0 &dlg aS o)l
Om @Bl (250 s ailaie (nlel b cnl (ornb i
Job ;094885 e gax 0 VP U Jlol aa 8o VY gam 0 Y7
4385 TV g a>,0 OV U adBo YV g a> 0 OV o oLl e
Ll LS A e gu 09 Ko IS Colue s I8
G b9 -

-0l 5l 09,03 ISiz (b5 0 e Jgur (39 )9] Cews 4 sl

ool 0o 0 0o 9 3P (sla by, 4 prduazs 4 bgyye sla



M e Gy (20 Ag5 x> J9u antd (510 3P (6,10 paiges (09 3l (6 S0 e

JI

0”
l“ll?l’

ot

By 455 0ud (691 g2 glaosls (V) oo 5 (0) B (s alasly ) JSC
Figure 1. Relationship between diameter (d) and volume (v) of collected beech data
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Table 1. Beech regression relationship
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Figure 2. Box diagram of beech diameter. The y-axis represents the diameter (cm)
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Figure 3. Box diagram of beech volume. The y-axis represents the predicted values of volume (m?) based on the
obtained formula
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Figure 4. Box diagram of standardized residues of beech species. The y-axis is related to the difference between
the observed volume values and the predicted volume values based on the obtained formula.
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Figure 5. Chart of residuals regression relationship of beech species
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Table 3. Volume table prepared for beech species
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Figure 6. Validation for Table 3 (beech Species Volume Table)
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