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1- Geographic Information System

2- Relative openness

3- Efficiency coefficient
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1- Global Positioning System


http://ifej.sanru.ac.ir/article-1-111-en.html

Downloaded from ifej.sanru.ac.ir at 4:22 +0430 on Tuesday September 17th 2019

ay &Looﬁ)]o)#gxgs)loﬁcjbébwbMwmjsﬁduwa&w%a@

3l g S 5y 40 ol B0 3l lawgie ok
(\f ‘a) ML:‘SA W 39y ° Ko Yo
el ol ol (i 1o bwgy duw 4258 ools
fyLAA}‘ 9 u_i_, Ad2>30 (g0 d>40 (S’L_M’ﬁ)
sloml cely yoren il oo £9 slool,
adg 351w an g0 9 S a0 ool> Jlasl
S gaze 5180 0 slaoly 5 555leS
it 5 bl Slles JSir o9
y9-b au Lacols nl S8l po> 058 o0
il o oS 5,y dBlwa Ve 3l agis
oK O Sgd—2> j9y 4O s_i_,._‘a‘).: —>
Sylaibinl ;55515 25k (55,995 g9 5 Wil oo
Ly s5s Gblio oy bl ooyl sliie
Y JSJ._> )O @L—wa) OQL? LSLQ;))L)JL_MJ‘
OVF A cosl ool o0l QL....;

Jodllygiws bl 1 (ol sloosl>

1l 3 Oyge 4 sl g o], Ol
ax ;0 2liwg; ol o limgy S a0 ool
ol b oo b sla ol aSd a5 K0S,
i &S S leg slaws s 5 e
EUIPRV PR QT 3 e Jlo zu b ogd o0
)‘5)_~o.5)5) )O oo A )‘ Ja.ww )5_'5
Ey u—" ‘5*3|)-’ e | preve oK Y-
$9,09> EP 9 ‘-{-‘3|)-’ Voo )‘ 39y O osl>
el oy Cal GRS 1stliumg ) 9 4z 53 o3l>
5 oolae Jlasl b labivg) (o ogazee bLS )
S 4250 gl ol 4 (ol 95 STy
ololy Ls plyig el &)lg 258 0l
A 093> 59y 50 ool (pl SU8LS pon>
CigaalS g (55l Z b (59,055 98 9 oSl
@ wules yeee 1 5l ool Jlo 7 b ogd o

ailaie )3 39290 sloodlr (o250 Judgnelizl (S0l ) Joux

A 4z 30 90 4>, S a0 ool Slasin
£/ Y/aA AA (o) i 2,
Y/FY e R () gy0mile o8
3,1 <IYY 4 (o) Gyl pSl ailis o,e
KRRV [0 -I5 (o) Gy S ails oye
VY ONY Y (ao)9) Jsb oo
Ya/x¥o Y#IoY Ya/f (20,3) 5 o p S asals o
YAID FYIAY Y5 (323) @ S ansls oo



http://ifej.sanru.ac.ir/article-1-111-en.html

Downloaded from ifej.sanru.ac.ir at 4:22 +0430 on Tuesday September 17th 2019

ar WAY Gl 5 5l /) oyla /sl Jlo [0l pl slo Sz alibps: adliingy,

st_, AOY F) o 4\_,....>Lo..o 4_9).10 a_i_a Ub.b)h.\ab_w‘ 1_3 O g2 g0 6Lboél? Ml&o
=31 5l Leools aei y3gn Jloy (gmsy Sosl> ooye Judgy slizl oS Slasuis
(Y)Y O F) ol eolarwl Shapiro-wilk (A slaools slas,lailwl L 05> g0

(oliwg, sloosl> aus Joall jgiws) Ll (gois a5 )0 oy oliwg, sloosl> & b e slas Jasbiw! -Y Jgax

dw 4> 99 Ao SG a0 sol> Olaseiv
: ? v (520) fow (28
¥ o YN (o) 9)0mibe (250
\ \ \ ().‘;.a)‘_;)b).gg_ﬂéajuué]c
\ \ \ (o) @Sl ails oye
V0 \f VY (22,9) Job s yiSlas
VO B YN VOB Y \:) ‘_g)b]gu_ﬂ}mlbwﬁ
0 0 0 G52y S aels ot
S5 SIS 2 50 9575 Slaosl> Job ¥ Sy g gl
Copmdge 70 ¥ JSS ams oo plis ) (o2 adly K> sblie jo dassls i
QLW-’ L‘”d)—.’)u )‘ ‘S—’)-“ ) ‘) ool> u—" so.))doj -asl )90 A s i Wolowds
ARO (0 JS» ML’LSA e 0gs —d..Slg 9 411.: —d..ilg

kSl’é LS@‘)‘ Ls).')lf )9 990 6L®00L’? -y J?D

£ goomo (GoglS) dw az o ool> (GieslS) g0 >0 0ol> (ieshS) S ax 0 0ol osl> goi

s ey

\SOIY \YY \FIY e S o)

O I a5 ) G iplaS 3]

YY/N Y/ AR . ol K>

YYY/# \Vo/f YVIY Y-lvY Egozno

30 0520 90 5 SO Az 0 ool yiuw B ,e ) Sloolaiwl Lo azdleys QH}T@l_’:.Z
059 90 § S 4> ,0 slacols L aidhis aS ol ;L Shapiro-wilk sla sl i
S| 6‘)‘.) Lstt—“’ﬁ) GLQOQL?- 9 U"")f‘) Jl_oj.: =59 )‘ )P Oyg—o 6l_mo.>‘.)
a0 sloools o e ol o Jan loaasin dslas dei g 009 15 )95 5
gfli;'? 90 A=, sleosl> 9 O4—>g0 dw )'1 So g Lgl.asa)‘..\jl;l_u‘ L 9> g0 slosl>

S50 3g2g Lo cime A Wb oo ) e 4 bosl>


http://ifej.sanru.ac.ir/article-1-111-en.html

Downloaded from ifej.sanru.ac.ir at 4:22 +0430 on Tuesday September 17th 2019

a¥f il 08 50,] 05kate diz (g b K 7k slasols Al wdid § (B slodasiie aulio

a0 sleosls Jg.aib oo o cre S

Aidgs (53,51 sl a8l a
Sg=g0 sloool> (5,lo S5 atals ol -0
Soaz o goslr b annlie o0 S az o
Lo oS S a0 5 ol
Oylgo ddy 4o g A il o (5l S
aold ol .l 092 g (6,0 gime NS
2 S Az sgzge slposl i, SL-
5 olwg) SO a0 slocols b anslis
SIS mime WS slyls o, 515 SO a0
3529 &,l0 siae BT o lg0 4y ;o g 009
dslio ;0 aw a4z 0 glaosl> Jeb ol -F
A a0 g (oliwg; dw 4z glrosl>
Kz g0 a0 slaosls g STy 0k
S,lg—0 diy 10 5 0,00 (5,10 sxe OS]
oled Slsia aib e o sne b3S

el OM] ¥ ‘_Jss\.‘> L YL: 0)‘9.0

420 09290 slaosle g)cnble (S0 ¥
LSLQOQL? 9 L.SJL"'“’s) 90 4\?)0 LSLQOQL? L: g_i;
Oy 3,10 lo e WS 0 )5T5 050
L 09290 99 42y slaoslr g,0mdle (25
L;LQOOL? 9 L)'J)j‘) 0)45 9o 4> 30 LQLQOOL?'
dw a0 gloools 5§ A SO oax o
9 ‘rlio 9o A= y0 Lgl_(bobL?' L) Sg—>90
WS o, 515 0509 dw a0 slaosl>

Ayl gl s
g0 a0 ool gl S als sy Y
4250 9 (2liwg; 99 43 slaoslr b S92
e D0 (6l gme B! K> SO
Gl S alss w8l aw az 0 slaosl>
a0 glrosls 3, S als o -F
by, SO a0 sosl> L ogzge S
e NS ioran 04l jlo Jae OS]
dg>g0 90 4z, odl> s, S 4lh oy
A_ii 4_?)0 9 LSJL_.M:B) 90 d._?)s) GLQOQL? 9

< lﬁ £
T i
¢ £
¢ ¥
oy (slecal
% N Vi s 0l i
g Tam 53 esle
.— 1 Tam s asle o r
" - g== :
S el
i . A t i
| o Al JEo —
T T T T T = =
lrans oNa- . LA o

°°)"°)] 0yskaie iz (g o Kz b 055> (Lol (Jad (50,55 (55, 05790 slResl> -V S


http://ifej.sanru.ac.ir/article-1-111-en.html

Downloaded from ifej.sanru.ac.ir at 4:22 +0430 on Tuesday September 17th 2019

10 WAY (linals g5l /) ojlas /) Jlo /ol sla Sz uilidips: aoliiagh,

Sz g pliwg, Gleesl> 51 G o slas lasbinl b i T3y, 4 09250 slaosl> (oo ,e Judgy elixl aslio -F Jou

Fan sl=
iz ool liwg, ool> A lie 050 (5l o0l ) )
Sl sose
o
99 4>, S A A a0 99 4>, S a0 S92 g0 ool
< ey PV
-asgn <oy 9 4y % I
/ Ve ny™ A 40
<efee) S a0 3
<ol Ao A 9 4>, (qi; i)
<" <" A 40 «
ns
*k *k T ‘Si‘\?)o k) o
<o/ [+ 90 A0 % \;L
3 3
35l EWRESN X9
o5 S a0 o,
o wx i)
<o <o AP %Vi
FE:
‘e kﬂ
35l A a0
ooy Sy 4z L
[-vy"™ < yy™ 99 a4z, } 3%
)
IS ARt A 40 o
<y o .
q o0 2
ESE ESE 9 4y 3
g™ /5" o a2y E
-/yan™ Sy Az
ns ns *
) <P ) P 4 425 } fl;ﬂ
[+ [+ A 40

Gy S ez S e OYANY/FY
bl o
ezl )b o S o> Jlaie o]
S sboaine; cu 5 g 0ol i R4
A By Guzed o ([ Lol o
L K coybs Jole ol el ouls iy
o yBS phe Jole | ool S (V) (gl S
03,5 8,0 axlllas 040 adlain slo K>
als oy oo 1S 85l cillas Col
s lastil 5l g5, SLS g 5 b0, SLs

e JJ e B 1S 5 XL, Loz b s i M|

w3 o plis 3iod ul el @bl

axyo gleoolr iy (o Og i oS
ol b anslie o0 05250 59 5 S
(ebvgy, 90 9 S Az ool
Slp Sllas o> 09 yidon caies ol
Loalie 0 o az)0 d92ge slaosl>
Sbosl> Gl g pbiwy; SO ax )0 slacsl>
YAEYY/E o VAFFAUVY iy @0 G s o
2V Az 0 35250 sloosl> gl 5 cxSa e
Slwg, 90 az leesl> Loanslis


http://ifej.sanru.ac.ir/article-1-111-en.html

Downloaded from ifej.sanru.ac.ir at 4:22 +0430 on Tuesday September 17th 2019

A4 &Looﬁ)]o)#@xgs)loﬁcjbébwbMwmjsﬁduwa&w%a@

oS IK> cols slas lasbinl oz
Wiloads &)l &l e g b K> lojlu Loy
sl ok » oz oz ez by
Lowlosds (pgs e85 Jloi b Ks
Ools oS Jlod b Sl sl
o5y s lubinl cawl oo 1) a5l (ol
sla b Blaal b @lhas 0 515 sla o
slosl> cole 5 by ojshaie v
il iyl 45,5 IS, o 51y olis S
L Sezge  slrosls awlie 31 ol
oby S g Ko srosl> slas st
Gl a5 cal 05,5 anl 1) ol Wl o
oSl K sble o ol ool
sosl> o9 6&30)‘&3[3...»‘ )'| ngs‘g
5,5 oolawl eSS Jlad IS
Jol> @l 5 (V) o @l 4 azg b
Bazd Jd Gl Oldes gy S bl b
Ll 5l lgise 95750 slooslr s g 035
Sl fSx slo il Slaal 4y e, o
ool Slasl gl J5 0 Jg 0,5 colal
ool slas laibewl 51 w31y Ko bl
ol » & Sl Ghle ohy SlwnsS
Sl s ples S bl bl
S sk wim g)lo S bk
olgring o,5 eolaiwl Wb wll culs ad S
S Oye a4 o labinl ! 0ed
SAly 5ol O)lis bawgs al2l Jesdlygiws
LaYlesY 5 Gegos &l 5 S Glojlo
Obey »® 7S el Sy iz en igd

aSlw pae g oliwgy 90 a0 slaoosl>
dw 42,0 slacols o ddlie g0 (pl ol
W g 03l g, mle ()0 BS Cel:
aiald o el oo O dawgs ol o
309290 ol 53, S5 g,lopn S
sloools Job ol as oo lis gubou
k_‘z_de"‘_“" LJ‘FAU_NJ L’..osojg_i_id‘_?)o
= ebo (Job ool w4z o slaesl>
1 i Ll iyl ot 5 s o35
u».\_c" 0999 ya—ilTod g OQL‘?’ C.b_w L
S el o G ax o gaosl> o A ]
;,&L: blss ;«a.!.s )-b 9 g,JLO.w‘ C.E.w w‘-b).:

v._>).>u T PN ! 00 u‘ ).7:.,
S99 pac g 93 4>y ldodl> (gg) Ceon

ool cnl 15 59,0 5 H9e coelio SIS 4
el 00,5 lgln |,
Sl Glp olg oo Geizs ol mlo
alin sble g adlae 0,50 dihio ;o ool>
s,k Slaal 5 o5y ol L slao
doddlygiws) opplie Wl
oslic (oy5ie iz 55 UKoz sl o
oly &)lig dawgs oals &Il gl lasbinl 5,8
555 pled slr s IS Suge 4 snli s
L3l s lasbiwl ol jo a8 cal ool o gas
A g Wb ol Boa S bla
o bl B gy 5 sl Ll

ol odis 4z g5 ol 09 oo Slasl ool> ]


http://ifej.sanru.ac.ir/article-1-111-en.html

Downloaded from ifej.sanru.ac.ir at 4:22 +0430 on Tuesday September 17th 2019

ay

WAY Gl 5 5l /) oyla /sl Jlo [0l p] slo Sz libps: aliings,

200,50 san 4o sslwely Hlulis,lS a8 Sl as Yol 5l leesls  Glasd
G e Ghow cagy Sl oyl Oz e ooliwl Wl (6 eSS o BT
Smulbols slbo,lus Q».\_c] 3,lg &olwely luls I8 ,LS o Ol oo Slpiiien

Al doles ddlaie 5 lope sle plolis )5 ol by 5l K> sble o

10.

11.

12.

13.

pAs (e Ogu oolaiul oo p e g Gu.é:

&lw

Abdi, A. 2005. Planning forest road network with lowest construction costs using
GIS(Case Study: Kheirood Kenar Forest-Namkhane District). MSc Thesis,
University of Tehran. 64 pp. (In Persian)

Abdi, A. 2006. Study on the optimum road networks in respect to the management
objectives of Zagros forests using GIS and RS. MSc Thesis of Gorgan
University of Agricultural Sciences & Natural Resource, 81 pp. (In Persian)

Amini, M. 2006. Investigation on effective parameters on deforestation in the
Western forests Iran. MSc Seminar, Gorgan University of Agriculture Sciences and
Natural Resources, 27 pp. (In Persian)

Ardakani, A. and F. Asgari. 2003. Guide to data analysis. Fireplace of Science
Publication. 622 pp. (In Persian)

Behbahani, H. 2001. Geometric design of highways. Iran University Press 357 pp.
(In Persian)

Eghtesadi, A., H. Sobhani and N. Rafatia. 2003. Study of wood network transport
in Vaz forest. Jouranl of Agricultural Sciences. Islamic Azad
University, 9(1): 33-51. (In Persian)

Fattahi, M. 1996. Investigation on the zagros Quercus forests and the important
deforestation parameters. Iranian Forest and Rangelands Research Institute Press,
First Edition. 63 pp. (In Persian).

Forest Road Cod. 2000. Office of deputy technical affairs bureau of Technical
Affairs and Standards. No 148. 200 pp. (In Persian)

Mostafa, M. 2006. Investigation of quantitative and qualitative network with a
existent reciple in a multiple use forest management plan, Armardah, Banah. MSc
Seminar, Gorgan University of Agriculture Sciences and Natural Resources, 27-31
pp. (In Persian)

Nosrati Nasr Abadi, K. 1994. Investigation of quantitative and qualitative forest
road network in Shafarood Forest. MSc Thesis, University of Tehran. 115 pp. (In
Persian)

Parsakhoo, A., S.A. Hosseini and M. Lotfalian. 2009. Investigation on the forest
roads right-of-way based on earthworking limit, hillside gradient and vegetative
characteristics of edge stands (Case Study in Lat Talar Forest-Watershed of Tejen
River). Iranian Journal of Forest, 1(2): 91-104. (In Persian)

Pelosi, M.K. and T.M. Sandifer. 2003. Elementary Statistics. From Discovery to
Decision. 793 pp.

Pentek, T., D. Nevecerel Picman and T. Porsinsky. 2007. Forest road network in the
Republic of Croatia-Status and Perspectives. Croation Journal of Forest
Engeneering, 28(1): 93-106.


http://ifej.sanru.ac.ir/article-1-111-en.html

Downloaded from ifej.sanru.ac.ir at 4:22 +0430 on Tuesday September 17th 2019

aA

il 08 50,] 05kate diz (g b K 7k slasols Al wdid § (B slodasiie aulio

14.

15.

16.

17.

18.

19.

20.

21.

Pentek, T., P. Dragution Igor, D. Pavol and N. Hrvoje. 2005. Analysis of existing
forest road network. Croation Journal of Forest Engeneering, 26(1): 39-50.

Rural Road Cod. 2000. Office of Deputy Technical Affaies Bureau of Technica
Affairs and Standards. No 196. 152 pp. (In Persian)

Safarzadeh, M. 2001. Environmental effect of economical and social transportation
projects and study of method assessment. Journal of Iran Road Development Or-
ganization. 45: 63-79. (In Persian)

Sahal, H. and M.l. Agedl. 2000. The Analysis of Variance, Fixed, Random and
Mixed Models, Birkauser, 742 pp.

Skally, C. 2003. Forest Road Geographic Information System (GIS) data process
and summary of road data. Minnesota Forest Resources Council, 14 pp.

The Northern Zagross Center of Research and Development on Forest
Management, Natural Restores Kurdistan Admin. 2005. Multiple used forestry plan
booklet. 527 pp. (In Persian)

Wei, F., L. Shiliang and D. Shikui. 2010. Landscape pattern changes
under the disturbance of road networks. Energy policy, (2): 859-867.

Zar, J.H. 1999. Biostatistical analysis. Prentice Hall International, NJ., 663 pp.


http://ifej.sanru.ac.ir/article-1-111-en.html

Downloaded from ifej.sanru.ac.ir at 4:22 +0430 on Tuesday September 17th 2019

Iranian Forest Ecology Journal Vol. 1, No. 1, Spring and SUMMEr 2013 ...ttt et et e e 99

Comparison of Technical and Numeral Characteristic of Road
Network with a Existent Reciplein a Multiple Use Forest
Management Plan, Armardah, Banah

Mohsen Mostafa’, Nosr atollah Raafatnia?, Shaban Shataee” and Hedayat
Ghazanfari®

1- Former M Sc, Gorgan University of Agricultural Sciences and Natural Resources
(Corresponding Author: mohsenmstf @gmail.com)
2- Associate Professor, Gorgan University of Agricultural Sciences and Natural Resources.
3- Assistant Professor, the Center for Research and Development of Northern Zagros Forests, Kurdistan Uni-
versity
Received: October 17, 2011 Accepted: June 23, 2008

Abstract

Forest roads are necessary to access the forest area in order to performance forest
management plans and to be availability of forest regions. Purpose of this research was
technical characteristic analysis of existing road networks in compare to given standards
of rura road, forest road and in multiple use forest management plan of Armardah,
Banah. First, the existing road network was extracted from a 1:50000 map in GIS
environment. Then reality assessment of this roads was controlled trough the fielding
works and by using of GPS. Trough a random sampling method, technical characteris-
tics of 150 points of existing roads i.e. roadbed width, road way width, cut shoulder
width, fill shoulder width, cut slope, fill slop and road lengths grade were recorded.
One-sample T- Test method was applied to compare technical characteristics of existing
roads with their given standard. Results showed that width roadbed of grade 1 road and
grade 2 road, road bed cut shoulder width and fill shoulder width of grade 2 road and
road lengths slope of grade 3 were different with standards significantly. In addition,
grade 1 roads and grade 2 road in according to lengths slope were significantly different
with standards. The cut slope and fill slope of al roads were not significantly different.
Results of this study showed that the roadbed width in study area was more than
standards. This leads to increase in road sanctum and road border was caused land
destruction. In addition, to be unsuitable road shoulder in grade? road and length slop of
grade3 roads were caused destruction in roadway and was made traffic problem.
Existing roads are unsuitable for be availability for purposes of Zagros particular
multiple used forest management plan. It could be proper for better efficiency of this
network, redesigning of these roads was done in according to given standards.

Keywords: Forest road, GIS, Road network, Technical characteristic and Numeral
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