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Tablel- Descriptive statistics parameters studied.

S Gl o Sle ST Jila= Sl (a6 e ) urie
SD Mean Max Min Number Variable(m3)
B NP
4.65 4.50 26.16 0.31 282 . =
(Marking volume)
1.74 131 1081 000 282 S ) e
(Industrial volume of traditional)
4.88 318  23.98 0.00 282 it kgl
(Firewood volume of traditional)
S 90 IS
. . . . 282 ..
4.65 4.50 26.16 0.31 8 (Total volume of traditional)
1.84 149 1123 000 282 oy ) e
(Industrial volume of actual method)
2.06 177 1106 000 282 P e e
(Firewood volume of actual method)
B,
3.35 325 1500  0.11 282 Bl o I o
(Total volume of actual method)
2.30 278 1070 000 78 CLS5 0 02 8P oy imis o
(Industrial volume of 3P)(in5 replications)
| < | P oy .
2.43 343 1106 0.07 78 LS 03P G  p
(Firewood volume of 3P)(in5 replications)
S50 ,3) 3P i,
3.63 621 1473  0.26 78 G5 0020 3P 2y JS o

(Total volume of 3P)(in5 replications)
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Table 2- The results of renewal volume of hornbeam trees from traditional and actual method.

(s 20) om0 e e
; s V»*g = &54\1.15«1,‘4?;_9- et s s
Volume(m®) USRS (e 2) Ol sldas
ey 3 xS o
; Sxes The number
g ot (Renewal volume method)  (\arking volume) ( o trees)
(Total) (Firewood) (Industrial) (m3)
1268.8  898.3 3705 (Traditional) .z
1268.8 282
917.3 4973 420.0 (Actual) 35

0SS5 Og03T 4 Lo g Lol
(Statistics relating to the Wilcoxon test)

<0.05 <0.05 <0.05 P

-10.599 -10.667 -3.212

Ol 53 3P (g Saised (o) Sl fol o pmem it s b Jlesl 5l S0 s o
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Table 3- The results of comparative industrial volumes of renewal volume of hornbeam trees

from 3P and actual method.
(Replication) I &

i ) Sl

Moz V) esler D ADpss (D Jsl (Renewal volume method) (Specifications)

77 80 68 79 87 (Trees)(Samples) (alol) 4 5ai slies

3P (S asmd o) N
4245 4633 4397 4312 4266 . (Sa 20) oo
(3P method) (Industrial

volume)(m?)

420.0 (Actual) _s3ls
(oo ) s 53 ol g D
(Industrial volume difference) (m®)
ho 3 & Fris i |
(Industrial volume difference) (percent)

>0.05 P

45 43.3 19.7 11.2 6.6

Ao 1l 45,5103 ap 347 4527 4s,516

590 3 3P S asad rash e DS el Sl Jeol piaees alis I ol s —f Jyd

)
Table 4- The results of comparative firewood volumes of renewal volume of hornbeam trees
from 3P and actual method

(Replication) | S5 i ) s
Renewal volume e
~) o av) eoler am f an £33 M Js ( method) (Specifications)

4631  506.8 4817 4991 5350 3P sl A (o 20)
' ' ' ' ' (3P method) TS R
(Firewood

497.3 (Actual) 35 volume)(m®)

(g,;o/wj«:) thjjjé J.,al;— P = S|
(Firewood volume difference) (m®)
10332 153303 us,a 76 DT s el i e IO
(Firewood volume difference) (percent)
> 0.05 P

_34.2 95 -15.6 1.8 37.7

MJ) 69 MJ) 19
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Table 5- The results of comparative total volumes of renewal volume of hornbeam trees from
3P and actual method.

(Replication) | s oo s s
Renewal volume "
Moz V) el AID s an ess ) Js ( method) (Specifications)

3P (S asmi o) o .
887.6 970.1 921.4 930.3 961.6 (oS ) JS oo
(3P method) (Total

917.3 (Actual) i, volume)(m?)

(g,;é/wju) I J..ab— JSV» eS|
(Total volume difference)(m®)
15,532 40,358 4sys04  usys 1A as,s48 22 st e [ e S

(Total volume difference)(percent)
>0.05 p

-29.7 52.8 4.1 13.0 443

(R By L 3P o 3 Jele e il S e 5 e 5 S am anlds o

2B et e Ml e i Ol e lses il Gl SO s e
e O Al 3l Jeol D omen L e e s Sl RS el ses e Gl 1SS
D3l Sl eslimal b i Ao 3 Ao sy 58P iy 4 (51 e e 5 s3s1 o
Jsd) 305 3505 WOl o Ao ys 40 ezt mhawr 53 (1 me BVl 48 5l 0L 0 5SS 5

V51
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Table 6- The results of comparative industrial volumes of renewal volume of hornbeam trees
from 3P and traditional method.

(Replication) ,1,sG e s ol
(Renewal volume iE ot
V) oz V) el D e D) o5 () Js method) (Specifications)
3P S hss .
4245 4633 4397 431.2 426.6 TR
(3P method) (nn )
3705 S ko3 ho gy (Industrial3
' (Traditional method) ~ velume)(m’)
< - o | l’- - . - ‘
540 928 69.2 60.7 Bpl (T S s Jel e
(Industrial volume difference )(m®)
146 . - » "
103251 4oys187 4sys 164 asp 151 FE22E s el o SO
Aol (Industrial volume difference)(percent)
-2.023 (The Wilcoxon test) o SIS 5 ool e
<0.05 P

G904 8P (550 Jasa 5 e DS ot Sl Jeol piaeres denlis I ol S Y Jgd
L}:“" BS-PERW-
Table 7- The results of comparative firewood volumes of renewal volume of hornbeam trees

from 3P and traditional method.
(Replication) | s

s S =

V) oy (V) pslexr (D ps D pss (D Jsl (Renewal volume method) — (Specifications)

4631 5068 4817 4991 5350 P 05 B .
| | . . ' (3P method) £ o

898.3 i (Firewood
' (Traditional method) volume) (m°)

(g.,;o/wj«:)dijjjé J«a\?wﬁr»dﬁ)‘.b-\

-435.2  -3915 -416.6  -399.2 -363.3 ] ) s
(Firewood volume difference) (m°)

-48.4 -43.6 -46.4 -44.4 -40.4 Aoz sy 55 Jeols apa . ool

i o e e e (Firewood volume difference) (percent)
-2.023 (The Wilcoxon test) & .51 5 ol i
<0.05 5
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Table 8- The results of comparative total volumes of renewal volume of hornbeam trees from
3P and traditional method.

(Replication) | s i s st
. (Renewal volume A
VM) o2y V) sl D s a0 e s @ Js method) (Specifications)
3P S5 s
887.6 970.1 921.4 930.3 961.6 ~
(3P method) (e 20) IS o
e Ao ysds s, (TOR vg)lume)
m
1268.8 (Traditional (m’)

method)
(p:o/wfﬁ) dﬁt};)) J,.ab- JSV» S|
(Total volume difference) (m°)

-381.2 -298.7 -347.4 -338.5 -307.2

103 30.0 doys 235 dmys 2T amys 26,7 dmys 242 222 a3 Jels [ e SO
(Total volume difference) ( percent)

-2.023 (The Wilcoxontest) ¢ SISk 5 ol I

<0.05 P

e o b ol s N BP o o s 3 el s o IS alie 3

D 3 ol s 5> V] ol S 3 3 il e dadond g S ol
5 3P ot Sy 5l ol s e Sl e b e (B o il o
3 S R0 03 e e S s )l Bl Bss 0 pmem pl b (gols e DL
S e L3P e ) 5l Jeols S e aslie 3 Bl e e 5 0L AL
b S 53 oal 3 Jol gl 5 el edalie (6l ime V] adly e dydond 1 ool
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Abstract

Background and objectives: Accuracy in volume estimation of industrial as well
as firewood of cut trees, which are the base of stumpage and toll collection
calculation, is very important in forestry plans. This investigation aims to evaluate
the 3P and traditional renewal methods of hornbeam trees in comparison to the
actual volume of cut hornbeam trees in Bahram-Nia Forestry Plan.

Materials and methods: Therefore, 282 trees of hornbeam species were selected
from official cut permission of the year 2011 of the mentioned forestry plan. At
first the volume of selected trees were calculated using the traditional hundred
percent volume renewal methods. Then the actual industrial wood, firewood and
total volume of all hornbeam trees was calculated according to the 3P prescription.
Volume estimation of hornbeam trees was done through 3P volume renewal
method (in 5 replications). The results of these two methods were compared to the
actual volume of cut trees.

Results: The results showed that there was a significant difference between the
industrial wood, firewood and total volume in traditional method with the actual
tree volume. Under estimation of industrial wood volume was due to
Indiscrimination of decayed parts of trees, and over estimation firewood volume

*corresponding author: gh.yolme@gmail.com
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was due to calculating it according to difference of total tree volume (volume table)
and industrial volume. Consequently, over estimation of total tree volume in
traditional method was happen relatively. The difference of estimated volume
between 3P methods with the actual cut trees volume was 0.4 to 6.3 percent that is
not statistically significant. Generally the total volume calculated by 3P method
was less than (23.1 to 30 percent) the total volume calculated by traditional
method.

Conclusion: Regarding to the result of this study, the 3P method is suggested for
volume renewal of cut trees in reclamation areas due to higher accuracy, lower
consumption of labor proficiency and hence lower costs in comparison to the
traditional hundred percent method.

Keywords: VVolume renewal, Traditional method, 3P method, Forestry plan
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