VWA kb 5 )lan /10 o)less /piin Jlo susul 0jg> o e doliingy

Sl b ilie 3 (55,98 pole oSl
el 05> Capte aslitngyy

5 o3kl b SlndsS 5u0l (slaojga sosle gleud JUaT (b5
ObdS bl sl o 0595 53 SIS (6595

Al ¥ . \i - PO T
PV K IOV N Ve Y1 JVE S-S\ VYT Cpger) oo S VE WV Y. YWY JRIWE )
(mohsemmstf @gmail.com : Jggue siuys3) (5 )5 ruab mlio g (55,0liS” pole olKuiily (5S> (gozmilily -\
55 (b @lie 9 55ysliS psle IRl oLty ¥

Sl (b e 9 (5)5liS psle oSl luils ¥
ANV iy o) AF/AIVY 1l g

XS
iyl pobie & e (plailico jual 2505 53 (i) yeol Clallae i e &Sl (2Ll 5 Chlw (Bl)b
U1 dB) by o(ar) W s pad b 51 aalisiw! U coylmdS sliw] gla o sudol 259553 39290 (g3l Sl WY Lal] Cundg
31 03k U 35250 (slhodle S 4 ol Cons] 43,5 @bl 1,5 (81555 (Sle 1 s e 3 45 o515 o) LS (1)
)‘ 'Q‘JS » )‘..\.aa a d.l:u)..o » W) 49‘{5 GPS l.g U;'ﬁ'“) w‘brg 9 d‘b)‘gﬁl‘e ,.39\»6 N/Yoeree ‘:el)fys.? d‘hm
5,90 3 luli] Sl g ,uSG b (w9 dlons dlllaio JS' g UKo gl (JS0a (W 6 1,15 43 395 90 00l S (g1 w2 LS
b /YY) 5 o 1VE oIV il i s W ad L ol dilaie JS g S pu IS (60,5 53 B S 18 duuaslio
ST 5t o[V g +/YY YV U plp LIS ad Ll /Y 5 «/TE VY b ol BT (s Ll /0T g « /YA o /€ ol Lo
Jools 5 ol Consd dg +/YY 5 +JAY co/TY Uyl smuno pasdd oL 5 S0 43 yi0 VY/IY o YY/OF CUNYY ol aSondd
&lils Ko e bl > o5 Jbo 45 0391 cawlio JUail g1y (IR0 adlais 40 o3ls aSiws oS 31y yLic b as W dwu s
290992 U (i Sl 5 a5l 4 o575 (eizad bl go chanss (s JUa (5115 et 5 3 5 censliols JUs
1S5 Canidg 3 1 oS g i J5 53 5 4Bl GRS VLT 1ao 51,5 (I3 392g b (Si2 i (3blin
Spo g Losls (Hlade) Jsb (1392 35 3929 b 31> (LS B (nl S gl il (mly 45w anwgi yladle ojlgeal
S o bl Coa 1y p3¥ 2 dwlgis 39290 saosle i dapne Comntj G )l (ol 3,15 5 Laaiy 32
s} 3 sl - 530! Sl e S U3 Jol 58,5 55 3 ol lallin 13 ol o3 gles 1,3 39250

[ Downloaded from jwmr.sanru.ac.ir on 2025-11-17 |

[ DOI: 10.29252/jwmr.8.15.259 ]

35 aloxil 392 g0 03l A Dga (g 4D dae WMol i juSl 3L 3,91 s cwizeed o

C}.‘v‘ﬁ.&a »‘9 4J§3@ ).;.G 9 ‘Jib ‘_;,.»)15 mal?‘&,.és &UJW‘ uaé‘w: &Db‘e Olalad :‘_5.3(‘15 dub)'s

e sladice | (5l 53 0jopel jSul slaojgs
Shy welp s olsis @ b glalase 13 0hy @
Slrojes Cupde )0 Cuwl &8)5)1)8 ooldtwl g Bl 3)50
Sl csrumaly e ol (bl e ]
ojp> (V) cunl 33 p o3bj cueal I )b e
ly plyedr g cwl by g odomn cetpwsS] sl
(B Ml el bl dgdee (B Copde g syl
P LSl g (KPSt (Suxd (olal (eloia]
(Vo) 2908 Bl oje> Cupde 5 heln aulp
Oldllas sjo ools 4 il o (b (gl (gjuyaebip
S3loe sl 059 5 (a5

la dad 90 o (S bl ol sals 4l 5, Slos
(¥0) 18lo il 5 Sloss N il cqz on )
5 oo ials el ool 4Sud (Jlasl) bl il
sokaie 4 L(F) dad o o3l 4SSl o Jlaml 5 & alold
Ll 5Ske b5yl 5 baSid onmmy Cowb Sy
5 e ol USG5 5l (6,Sejlul car laasls
Slgs & laSiis winsls Gop o)y lesds edlatl
sl S eall e gacdld @ e
g ool 4l I Hlanl pdaw 4 Aty (oplply g dales
380es p e slaylne dacld oyl ymuSy e
(1) 292 dinlgs pgiio i a8

dodbeo

Sl b3 ) ey (0 5 25 Sl 1 o3l
kol yais g pipe So Sl slaghyd die 4y
Ol J& 5 Joo oS g2y (pghascan] (3Ll dnnys
Slgs o adlaio 5 g 3l 2gg SOlue gV bl
S clw g (2hb (FOY) wil ash oobaidl dags
5 (YU 5l ojoyaabyp) (oobiw anl)d 93 51 oolitwl b odl>
» S Soye pbsl (0wl saely) gladhaie
S Bl L g cgd bwgs ool 4l syl ool Wil )3
Glaal a4 oy g OT Glaal g 098 0 posl o> ani
P2 JEB g Jeo copu pSlie aiile (N (slasijaaliy
2 Al o o iwd 51855l g 0dd plod a e JBlis aSis
Glojls olol  laodls by 5 ol cglaihaie Azl
P dgde pbol Shelens Oygo & g dilale (900
4 Wilg5 ces Wl ey ol Jl Al yn ()00 (il 03l a2l )3
bglojls on @len il bjls gl ks
Felgr e Clo (sogad eSS JSE )3 Yoers)
Clyyie @b Jyome sobo a) diluse (Sen |y 03> 4SS
adls odls g (Wbl o (sluloyw dmwss g aoly 5 (g
w5l Jaie ) sy o 4 e slaslojles by ok
(A) ol (655 30 g lawgs on


http://dx.doi.org/10.29252/jwmr.8.15.259
https://jwmr.sanru.ac.ir/article-1-861-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-11-17 |

[ DOI: 10.29252/jwmr.8.15.259 ]

vs- S il sl Jon )5 3 GBS (o955 5l odlisl b ks 35l clbojes cbosly (gl Jlail bis))

5 liog) JB 5 Jo> 4S5 (1) (2o g g3l S
Sy 4 yons Kwara bl ogee Sloss Il STy
SlwnsS adlhio oy aSuh Cuenl (YY) o )Ken
03laul by ¢zl <l bloee 4y 4> g5 |y Maurienne Valley
dalllas d)90 adlaio Llodly )‘)_3 WP D50 dl)f 3T )‘
dow g L ool aSud g Mdle SlnsS 0jex S
dilaie Cdpiliy g dmwgs 10 039 0jg> 7)1 L p2ye (b5
9 aalllao &}o}o L)”‘ ML’L;c d.a.u.uls Lmoa\; W9 L
S pmen hlei e 6y902 |y o3l &Sl o)
sl oje Lulde )3 ool ASLD awyp Al )3 HedS
=) nyelate 4 adllee cpl 1 ol oais plodl L didss
S bl el | glaSs Jlall Cunds oy
b oads ool sl e sl ojp J5 5 i
WS13 {y) LE (M) Bl (B) b (o) W) jasls ;| eslacl
C«zxéa dgake d‘)’f )&.Dal) 43‘)‘ 9 (.)5?9 Ca)yo)i) dg>90

ol 045 Pl?‘;‘ ‘OI

g 9 319
azllbo b)s.cd.ﬂaﬁw

2945 SliunsS sloojo 51 (S sle oy 35 i
DY X7 oLl Cuxdae 3 ,iSa YOSAL Canwg b
B an® &V X" g b po,e YV A0 b YS
Slaies piums sle g (Bpb Job 007 XV YT
Ol pted el Gl 3 (Jlad Fo g5 0 'UTM
VA e by mew el ccwl oad @ly cuddgie
oS 2 oje> A LS by Adbie e YOSVE
e S e Oy & g (S ) 5 K Jled
22 VP Cumon b gy Yo 0055 0 )0 0j> oyl Wb
5 8 Y L gl sy ol (2 icume o &5 adlpe
A ONAY Camax b i slwgy o onpCemery
5 cely adlhe dy50 0je> (oolaidl Hlsls il e
Sdiy 020 OY guasee cuiS dalaie opl jo bl o (g lheld
w5 S @ OFY o A5 CuiS g o (o
Y USSE leoly olaid] sgs |y cuiS paw oy
Iy adlles 5y90 dilais odls a4l o JlSKo Cuxlge ddds

e g lddhaie polaw 3 ol &Sl b))l
Cungj e laBl glajlme dox 5l (o2uste gla)lre
e N I A N
sl ylxe ):| Sy BLS gy05 ) dgng (8 5 (Sl
5 4355 ol 5l ealanwl b edls s Y lasl oS bl o (8
aox il eoaste la sl gl Jlme ol g o Juloo
B8 () B 0) 15 (1) o ) LIS ) L o) W
o 425 b o5 2o (d]) s s 5 (0) 51
S (0 31558 0oliel 3)50 4SS Cammg (S
slodle 85 byl (VV)  (eudiee 5 S
Ly ol dlm)lﬁxp )l odlawl b I) Mytﬁl 9 Lol dlmo\)f))'.g
Cls a5 D50 (£ pSdons g 0dge0 Julod g 430 L 4
Sl @b Sl b Sl sl ke
Al elayasls 5l oslizl b (V) S gul 5l cusls salgso
ALl Lop Buri kil )3 39390 (slaosls aSiis (LS 4 Ly
Sys0 VAN —Veo5 o VAN loj Jolss s |
29 b &S ds)y a4 g o Y8 g g e
b 2t ld Jlade Sloj 0)ed oyl yd edls Job Hlade iolsél
e g Juail pae 5| S ) 5 il ol
QLS (6)s 5l oolatul b (V) oljpad g olide sl 035y
oy Ase S jo 1) Sindh adleie glaesls 4
4 BIS 095 glo (asls jleslatwl ases jo wlesls )8
5 g Wlodges ki 1) o> aSd obj)l Gl
& 4095 b1y opl5 Bunkyo ailaie osls a5 (YY) ol
390 SIS (6655 3l ookl b 3y (slibl e o] )
o ey (OF) Ll 5 gVl iolo)]y8 oo 5 o0
» Lokoja dikis slacuw )y jlbl 5 ools &Sl Jlasl
Slodly 1,8 aslllae 5y90 81,5 (6595 I oolaiiwl b 1) 4 s
S Jlasl a3 35350 (sl )5 gy b 08,5 Ao
@ g ool Cllad & cunl L g 3l 39 bl o
Jlail cute (6555 (1) SSlsa g (guing) 298 03938] aSud
4 g 00l JLE sy 3ys0 (Ggpe Dygo 4 Iy edl> 48D
d}g)ﬁ JLQCJBJ cJBa 09 &S Sloduw, dou Q_»”l
@bils 1y 355 5 anl oSS wilgs oo ool glaasis
Sl 5> (iznes Kigd S (e Gy 4 gadge
dilate slaodly a8l (g plcawl (V) cilyg) 5 ol Koo
Santa sl oje> ooy aSis (D) pdsS chunsl B adise
Josliasl ool> aSis Jllo (A) (865 Sl (gl lé Fe

1- Diameter 2- Network density 3- Detour index

4- Network Connectivity

5- Universal Transverse Mercator


http://dx.doi.org/10.29252/jwmr.8.15.259
https://jwmr.sanru.ac.ir/article-1-861-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-11-17 |

[ DOI: 10.29252/jwmr.8.15.259 |

Y5 WAS ks 5 )lee /00 0jled [piin Jlo sl o Cu e asliimgsy

o e wla
dosigei 2212

Sl osle

—

142500 1427000 1431004 1435000 LR V443080 1447000

4172000

Sk Jo ndul 0o rﬁ

4156000 4160000 4164000 4168000

4152000

g
{‘-\,.
o
N

4148000

o] 3 6 Kilometers
L 3

4144000

drge sboodls g sl Joa sl ojg> avds - I3

Figure 1. Mape of the Chehel-chay
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Figure 2. The schematic mode of Alphaindex
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Table 1. Road network length and density of the Chehel-chay Watershed
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Figure 2. Existing road network (A), edges and vertices of existing road network of the Chehel-chay Watershed (B)
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Table 2. The measured indicesof forest, non-forest land use and total of the Chehel-chay Watershed
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Abstract

Planning, construction and assessment of road network are among the investigations for in-
frastructure development at watershed scales. The main aim of this study is assessing the road
network connectivity in the Chehel-Chay Watershed, located in Golestan Province using Alj?_ha
(@), Beta (£, Gamma (y), Eta (7), network density and detour indices in graph theory. The
available road network map was extracted on 1:25,000 scale, satellite imagery and mapping by
GPS. Then the values of indices were calculated for road network that located in forest and non-
forest land uses as well as for the whole of the study area. Then, the calculated indices were
compared with each other and also with standard index values correspondingéy. In forest land
use, non-forest land use and whole of the study area the value of calculated indices are: for Al-
pha index 0.79, 0.14, -.021, for Beta index 0.4, 0.78, 0.56, for Eta index 1.2, 0.64, 1.32, for
Gamma index 0.37, 0.23, 0.19, for network density index 6.12, 27.53, 13.12, and for detour in-
dex 0.61, 0.81, 0.77, respectively. The results showed that the network connectivity in forest
area is suitable but in non- forest area despite of an increase in network density, the network
connectivity is inappropriate and for the whole of the study area the network connectivity is
considered to be too weak. The network density in forest area is inadequate and in non-forest
area network connectivity has been decreased despite of an increase in network density. How-
ever, for the whole of the study area the amount t network speed is low due to topographic sta-
tus and inadequate level of network development. The analysis indicates that the available road
network despite of high length of roads constructed in the area and the associated high costs and
environmental impacts has not have essential efficiency to connect various land uses in the
study area. It is necessary to improve road network based on principles of network connectivity,
econon%ic, social and environmental considerations as well as inhabitants' needs in future
researches.

Keywords: Forest and non- forest land use, Management unite, Network connectivity, Road
network, Road segment
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