. . &, &
QG W) 300 5 (s

J/:U I}
"/"/'dﬂé"' . / 1A lgs e o jlos «iias Jlu
- Of"’fu/}; Vol.7, No.1, Spring 2019

—/ L "t 5z . aN-\-
/J:iy. f'/'b o ;Lh
g

Syl oSS L 45 o] 0l ] ouy 55 o laicds SCo DAL ) gliS  wiigo Lo il dlS it yo dlio oyl
hyoo ol i o) lad Gl o Sy AP 5 Ouzee

GIS ko jo (5,105 ol alolw yugy 3l colisw! b 35 JWil bohs S ) 3591

TEL 038 5)br (e o (50,5 oo Modgi (s 00y 3

esb il pal 4zl o olRisls (5)ls paidl cwiige 0uSidls GIS ol )| (ol IS (ggmisls - )
o pall yeal axles  Saio olKails ()10 paids swaige 0aSLiils GIS 05,5 Loliwl ¥
(S e (S pale olKisls (HSE) s dawos 5 (o eodlos 00SLiils ¢ gixivo gioul 09,5 JLsbiwl -¥

VWA AT allia el )b AYAB/ Y/ Y sl cl s Gl

ouuS

95 S bl o S5 galg) s (oSt o515 Sl amst 53 9 55 S pman (liee (518, YL o gt Al o 05
anal> g bazmo slp )l Jole Ayl bglas Gl ply b oo Graljl 55 56 Coti 51 (8L olga gl s oSt o ST ke
& g nl —iion o3l (535 el el g 31 Ygmnn 515 syl boghas S 35510 (sl i dlion 395 (o9l
AP (paiz 5l JSiie atld 5l So e 05l o0 (i DIl sl g S Slbbe (aSld o jlesliiwl b Sa) 9551
Sllllas s Jil38l 6l 3aams pl jo ai il o 55 sy bas aS b o IS 59 (sodes Julge (godimslas aS
wopabgn e sl alos (6,515 a4 b el o0t 42 LS (GIS) ol i leMol ailol s (sl Ul L (g5 oLt ailol
¥ o pledr (ol SleMbl abls jl rizan Wb (o) ) a3 D jglone 3 1) )5Sl sa SIS it 092 5 oty
Sl iy A Lo 5l egkS e (g pond ools dnngi Joe el oad oslital (a3t o sl slitel a5 (sl (Sl
8 am on i gults i (s3luooly (650 I Ayl Lo 51 yiaghS VY g e SIS 6yl s aly) a3 5] jhesS Y (25 55
3 cbin el canS” oy a8 adlbioo ) sojleds galg) s 4y bgyye 9 VWWASTAY (galiols ;o oo S jlital (o3l 00 5V
@ by pe (b Sy bl 0 Sl alge b ol o B cas Sl Gl og Gl Jleil (IS Sl bl s
S i Dbl Gl gl L3 (49,8 515 0l jLid g Lol (VL Jhd atloe Y)Y o3l o 5 ¥ o)leds (salg) L
oy Sty 05 g 3 clie iRty 5 S Sleladl el Y g ] o 4 iloas alg) L5 glone Lasrs )0 e

el 00l Sy 9590 a1 8 s il o GIS Lo jo i cpl (g3lwosly 55

S b Lo (i S 1t Sl als S bl sl GlF dy) Las baojlgunds

GIS 05,5 « gl il pcs axlys (613 4l g oyl poe 0aSils ool yoo 5 paxddy ablis o))y 008 45lKa ot it
SANVFYNONY il
Email: faride.rezaee68@gmail.com



Tlow 5= 50 35,30 slo, Sl Llyss (gogoei g
I¥] ailes ol S o dyadd b s
Gl 428,518 a> g8 5 90 pgd olFaus Gudod ol jo
GBS sadyd bolas Sty 2Ll sl 2l b 5o
Ddlse Ay Oj90 fiden (oS 9 (RS (P 90
S 3lmtands 5l ool b Sy 0510 40 (o5 by,
g 985 SYLain] oS Slosle Juls csoue
ey ol mbs ol e lap ] ladaly 5 it
5 ples Sy ok Slobs Jy el i35
Sl ool by Sy (g308 ko S gy 5o e
adsl cLmodls py oiie L s Sy
wddsl slaosls 3l jglaie 09 o0 59l alg) La>
I Clasie o)l Ol b @y L Job
P9y o=l 29> tles 0 pf g Wg) b 590
Jolse G55 il bl Sy S oo
Swools a4y 5Ls 5 0,5 oo Hhaiae 1) (6 b (Sl
Sy G ol o LF] ols 5 s i sadyl
5 2l lp el 485 )15 g 5590 (&S
sl alex 5l goaaite slajty; gl bolas St
NP o 5T PO 1Y I SOV v Wy B
[a] Laools isigy Jadows g [A] 'las c5 0 Jow
i b, ol el ol b ol oo slprig
Sl g Sl 35 eke LS 2ot Jalge olulid o,

oy e ool LB Sy, 3]
1 6,8 el sasbels i, Yoo Lo o ' ,LIL
S | 58 Jlil sy bglas Sy 0915 sl
il s Sy 00d O (g P 4T
AL s dlgd b SeaSs Jely Tl by, 5
5 Ol e g J5 Sl bl jeSLs 9
Ghlo Lw, 56 51 S o .l ool 591

Sade SO plaS jo 4y aS il o e S B pas
gy oo 03y Sl Wl IS, day 5 b goue

LFTM
2 Muhlbauer

vy

50 Slelbl (5 5glid uwsigo — (Sdug fu (Sole oy s

1P9A lg @ S o jlosd @ miissd Jlw

doddio -

WCario Stawg 9 b yd sailug 08, b plojer
JUUIT JPSTE PY NURIEN S PP K
Sl 0als 3aSTyie 38 galg) las gaSlil a0
wdgd la s oo ud ST g B xS L
o=l a8l moli 8l o 5lS s 5l il Gols>
L S g catal gallie ;3] Gla Lo jo cys
adgdlazs  Slcwlad,S |8 axg 5,50 )l alg)
ST S| I WO wraoly w0l ol o
wbls aalem o o 1) cew ol jLacl g loras!
Wolg> aigS pl 5l b ollus pals 5 6,55l
Ll (G590 Sy Jelod g 4525 g, S )
939 Jleil L blin (olulid g (29, iz
Eolgz ol 13l casg ol 8l g Y LS Goly >
D] sl oo S5

So by ) p slml Jliol &j50 4 S Loges
[Y] és_ww gn_’).u 5))»4.9 L)T 605.47.”: )L.\.m 9 O‘\.\J5)
A al e Gl g S iy 0l oo
Voo gl bas Sy, g3l e 5o il oo il
5 =b a0 90 ;0 S, 0,90 oBas g0
Jol eBams 1o 09 e blod adg) a5 ls o 40
ol 5 ptelin (oele (bl g a0l Sy (b3
Lo Bun g il oo oz sdly) ks b ol
(vl Gblis 5 55 sdlg) bas o Jeul salold
il o Sngy Ol il Blas 4y cye o
Sl S LS Jlas! gasis (pgo olfuss (o
UT )L}Lu)_»...su S el ‘_;‘)‘O)_"o)_@‘.g Jl_‘>)\)
ol sl s Jls yo pley b yo Gl L
S pladl dlgd bl 2ol caz o b olls o 0



...o0lobw U”SJ _jl oslawl LJ le dLﬂ.u| b9h5 d.u.l,u )JQTJ.!

EL 043 52 w90 (505 2020 0395 2LD 0348

@sSINTAL Jls o il Ses 5 (oly5 o
JUsil dg) Las ans Sy Sy (2b3)) sokaien
ovgy adlas ol jo aseges &)l ulelw Zows 8
=l alles Judow b (6 138 ez li aileles ailebs

AT RO PRIFRAG

5,90 ads) s Sy Lgis 4 a8 wlidos ST o
Wllas gy 45 I 55 ol 4535 41,5 aslllas
9 Sl (i g (RS P9y S ) BS a3l
95— 19590 gy Lo Sy o)l bl
PRl g Fsted ployer Oygods b3 aix
bt a9y 2 olej e adlae ol nlplo ol
% 5 ssbome byas (cae SIS 5wl plowl dlg)
lallas 351 0 8, 5 s 8 Blod Slubxe
o azg b S 5o o sl sisl oud ploxl
sae S e dd g usleas aoloel s ol ks
Sy Ol 50 558 ] 15l S a8 el
el S loe—ud , wa o Sb—
Oygmar 2 Hlaie adly o ol oals ools Con
L S sl 551 Sl s (50975 5 0392 oS
ol 00 sy g a5 5l Aol yly
@bl G gl bolad S 53 fse slo )5l
S EFLe ali (59,55 oo )3l (610 0 e e
LS Cale 45 il o 2B ekt S5l
Olgse S sladel 6T B a by, Gl 5l
) 55586 5o (Sl Sl sd (G097 5 Cundy e lunBye
b Sy 35500 5 9503 oy Alg) Lo S pslona o

ol sl 58 sy

wlelws cnladllan cBs iol58l gl o Budod ol jo
S Lol pips sla LUl b g 135 asls
Slsmeay GIS 5l izad ol 00l ax LS, (GIS")
oL 52 sl bl adg 6l (Slwlre H9i9e S

69y y= 00 03ld dr gl Joe .Cwl 0as oolazuwl

1 Geographic Information System

p

= ohbbe sl peed 5l Sy 2l e
P9 Ol s 35l o e (i ST ganles
IV] ol o 0, Wbt )5 Lawgs 03 30 ol
el Ghey S Vo0 Jle e il s g slecis
J—do ool alail asdlas a5 wisgad &l Sy
Joas as 5 1 o sl asls slaw Cosgume
5 el [V Jasl (e oy 0 oYL cBo
= Gy =l adlas Yoo f Jlo o il e
Gtz ol o aS Wols pledil ey (38 (o alg) bglas
Jlw Voo Job jo aS vao oo lis dslllas ol gl
Lade b3 cube s adyd a5 5l gl s0, 4

DNV b o mals T adgl ojlasl caas
o gl Clad pw) p a0 (5 ks Glidod
o=l 5l as ol oals plosil gl o & jglxe yo 2L
5 Uil LSen 5 LSl a5 aalllas 4 g5 o o]
aS dged o,Lil Ve o A Jlo 0 90 UL andllan pion
Gl Sy Gl Jole 1) &b jases glo el
aolaiuls Aol bahs Glbl o (Sl glusl Cosex
ST A Sl o 5 il es 5 5l 1Y 50 Y]
S sy gl Sy 3,51 sl slsiles i
il LS g oo [VF] wiogad soliul jptale
.]a_’>u_§_mu) 0)5—‘).3 6‘).3 ‘) Lg)b CW|M&.’
Doy So al)] da ] Baa aiols axwg G5 sl
5 s b kel gl gy oS5 bl o
Oiebae Jae G ol jshaieds (g5 Zlusi] g
IV] sl o adg) las Sy J55S sl 55530
i ol baz Ve el jo il en g 00l deize
gy 5 esl I L |y o iile S
5 ol ol S5 L (goae o5l sl asllae o
3 S Ol g (e GlasSIl ol pae

Dol asl o dlg) Lt 5l calisee Jolgs

s a ol




co—w as J.._..ul;‘fo Lﬁo)‘ﬁ_lb Ceolsus 9 ).143 c)L.f.._é
B o Jalse pl s 8 oo dgd s o LSl als
J_>|d_.3)§ )l)J w)bl.v (.5)“))'.”)'9(9. 9 ‘5‘>|).’a ua.’>L..u
ol (e 5 (g m Jlse 09,5 nizmen
g ez o515 ey S el e el il
Mlae arls B jo (Soes ;0 Jae Jolse
I SS s cwlsad eols J13 5865 g U el
el 0ol JSid jan i py cpass )l b ezl
b pojlel o3l S el e sl
Sl iawl ool ool plais! bl I8 s
Ole Slo asli ) o as oo ools s
adg) s 5l cand o 40 il o 50 O] )15 S
s Sy g0 lade gyl (29,5 il
Do g Yool s adyd b s 5l el ;o ol
S5l mls adyd sl cwand p o g, ol yo
5y o=l olacals aples 1 0g 5 4y paase Sy
3590 o] B )8 (690 3l Ay s oo

Ol A VY=Y i S na S w il e S,

el 00 a:bloﬁ
gl b Sy 3591 p g 3wdoe —Y-Y

gy v pl ol el sy ol
Sl ol gal> o ¥ Jolds Sy (ginasgy sasds
lool ol oo 0o y5] (V) JSei jo jLausl as oS
gl s 5 Lelse 5 0sds (goineand dlg) Las
bl 09,5 90y Jolse ol g oo sluliss
gy o (G St Ol Sl S
oy L g Gl ,555L8 g5 an azgi b e
5 9955 3lmedlan T 3y ;2 (23l lsd

Ded o ddg Sy (Gaaiyy gaids

1

50 Slelbl (5 5glid uwsigo — (Sdug fu (Sole oy s

1P9A lg @ S o jlosd @ miissd Jlw

(5 S Sl iy sdlyd b3 ) pegls F
W 5 G Bl il ) a5l ieslSTY
aalol ol glwooly (5 38 Aol oz 5l aglS
Sty g 23] 6 Sl Ay T
= 3 e pg—an ] 0 el als S lo
59 9 5,105 el wlolw g, allas 5,50 adlaio
Fie 0l b gias ol il JS ol blbs ozl
Po—w LhBu )8 L Sl 485 18 5 050
3B Juasl sadg) byl 55, 2 s3lwosky =15
s gl Ll 0 g oo b oy 35 (g5l y

R PR W 00)3]

g, g olge =¥

o iy (s Julos an T8 Sy (ST L))
Ot Jidll e g adgl a5 0 (5 ol
e 5 059, ;9 S—250 SLa S
b spdgean Gl oy 5 el
e plolis Jolds ) ol ailioe (pel e
S 5 Sloj il G Cets 36 S
S39955T me Szl @bl g eeon S8 Oad i
(et Lo Glacoulis (28, 5, LA 0 Ly
9 99290 oo laliwl Gl Sy CuneS (e
s 5 ety el s cllassl Lls
bl g, (gl a aalol jo 02l oo 4]yl
L8 o ¥] el onss aisls 5 6 I35 a5 ls

3591 3 50 (5,105 s li ailolw hgy Slw —1-Y

dgl b S
o9y Sleslaul b Sias ) o)l o s sal> e
Ao bs 3 Jelse alolis (5 08 sl ailols
a0 Gled e |y dlgd s Sl il il oo
L b, e Jolse 09ad (saipaiws a3l 05,5
J=d 5l ele el )l >l Clasie g Lo Shs



...o0lobw U”SJ jl oslawl L.J le LJLQ.U| bghj d.u.lfu )JSTJ'.'

EL 043 52 w90 (505 2020 0395 2LD 0348

aly) bas (o Cuamd

250 Ase sla Larls Sl

G'“";' - ‘;!):‘ \.a“"‘ L:‘

b ol blrs oxls

y
| |
e, 551 solo .:ljab_ alsw! (G Al g Al A
Shoy e sla, 5L
.

I g_.J’_E \_gJL.g aelﬁ ‘

|
‘ Le 5518 \75“‘3)'[-.::'-‘1' ‘

| b

u?':l—::'y: i ‘

A

G Ay A ool

[ S

¥

651 a5 L ailols bgy syl ol AV S
el 0 (owy 32 B3 T s & ¢ i S5 b Sy S 0591 31 S35 ol S o

J= 5l (e sl S9-b e LSS i 2
Lv] 3,10 3529 Lgy 5 wd ol Job (guncand
b sy olwlbl-Y-Y -Y

@l an Cogh adgl s uuted 5l
345 jshilen iy oo St )3 Fge slaasla
lyaded s 3 sy ol asas V-V oy
Bg—ed gaaib (aFll 09, 8wz ;0 GleS e
ool oL L sl 0 Lo psl i ol sl
adlie byl & gal 545 oadyd s Eoly >

6

Ayl s goiscaomd —)-Y-Y

ity gl a3 Vaamo 500 Sl 35T G335,
Loy o)l og e J5 Job o (05 - las
o Sy e ) a3 e (b Lalyd s
Sl i oSy 0591 5 Cnlply ol it
HebsS slaisn anl) NVob gty s S
S5l S 35T 5, (5l dged guniend
Gtamle (gl Ayl bt Gapend jolateds eslio
@l e Sl (650 Sy 5550
Sl 5 09 sl Sglie i j2 50 Sy 355l



o pladllagl ganail g b asls Qbl 5l
2ol ollid slacSnn ) gilw oS 5 (e
ol jasls g S alblbre ozl Lol jgxe g0
Glssl) gooe polaes diwly ol jo 0ed oo ot
45 g b s 0 glacdlad 5 g Ll S o
g gmn 0018 i i lo S i Sy o
o ls 52 sl ol G So bl (ool
SpeSs) o pl
5 4350 Logas « Su b Solgx gools oKL wleMb|
b glaaely g wolg> olidl glasl SeS> Julos
s 5 (o)l gz slas Jubul lag ]

IY] slossl ooty 05wl IS

>l

“"a‘ L)"‘"A 3 .0g "Ho

2 sl oat axd Sl s (gilel (so3l yo gl
Ol S H lyse 0 Dolis jf Sl a3l ;5
09 £95 4 9 dblge Sy ol Hlade o a3l
slel Gogy ol po e e Lad ]y a3l 5 )]
bl Jol mlaw ozl 90 (6l Slasy (g0
5 S a8 conlons 4 5 1 s i gl JS
i V.S 20 [V S EPEN JCHRIUN' PSR
IS o glwaiia S ol L Sda 05
sloay Gl Gams )3 (ow)p )90 Slagali )

Wl oo oy abgs o Sleds!

‘5"“‘5 M.) Ml&o—‘“—r

SLeMbl gladsY )18 wa (59, )15 wm sal> 50 5o
) s e Jobo 50 Stan; (gondigy 4 )0 5
adlge sla Ll ) gloaidi 545 L o9 oo plx]
o Ld b gand SIS asls g JS ol bl
5 s pody Jlainl (sosins olis 45 S &l bl
el JLF i Ol S ol e a5 SIS el
Sl @l oSl said adgs ) G 09b o0 Sl
 oslial b e S il ol e L 5

33,5 o dlos (V) ala)

9%

50 Slelbl (5 5glid uwsigo — (Sdug fu (Sole oy s

1P9A lg @ S o jlosd @ miissd Jlw

g a0 (AP Ld e Sy B o gl L
S 50 o st Sl o5 el oads (gl
(V) S el 5 03,91 (V)
(oimid Sl sl s g S5 Olbl S el
shite 4 Lagasls il e Jg) gl slagasls
5 g £989 YLl )3 oo slo )51 anogs
IV] wgi o ooliwl adgl s o oyl slansls

|‘A\

a Poilel g6 Ly alal) o iy LS5

[Y] Cnal 00 oS

Sl g9y e goamalis JS ol bl Lasls
Juezlasb e o1 (SisSz s ads) s 59,
Oglite e bl 4 azgi b dlgd s Suss
slopazld (plpby Coul pitte dgf ba> Job )
J=3 5l ol ygiS e Jobd el (ol pgo o
5 S yob (6,10 500 0 « S0, (> )L DSl

I¥] wsb o (b 5o Lals

(om0l s L (6,500 el pgo Ceond (o
s sLa,giSTb Lol o5 09 o 45,5 L5 50
S-S oslasl gz alis pl il s Blybl Lo
eyl s (5 5 sy o 5o
Cwloa i putas o] Gl bl b e g G rox
Nty I - WO N £ NP VR T SO I R
gl Lz s 00ls ) Cae 31 G o slaasly g 0gall
el HeS L8 A (plitws o Ayl L Sl cedse
L ss ol lade Cules 50 9 955 o0 )58 Az gi 0550

09...»69 A.le.?bo (\) ‘54.’a.s|) )‘ oolaiul

LIF=PHXLXDXR (V) adasl,

‘@_«ww_?OLst_.erG}PH ‘y'_: d_]aa‘) )d
30 0250 sloossS 8L 0 R g STy el D
s b Gl L]



...o3lobw ing ) I o3l b I8 JEil bghd S 39T

EL 043 5l w90 (0 S X020 0393 (LD 0343

U JES! adg) das CSawsy (8uS 5,91
J5 ol blso

I | P [~~~ T T T T T i
R TR el st Py b 5L |
|
' : : (=Y) S Ly o :: (1) g b 55y g PSS i (-1 s VL S5 gl |
I | '
) ooy || (D) s o bl 1y g B o 19 2 e gy g it :
| |
) ' |
) | (--Y-) el g |: (V) gl (- )51 gl o (+-0) e | g oy (--0) sz Som (D8 |
4 || |
3 : (--10) 5j oS :I (=)1) iy (-0) oo ) et Slado :
} l ( \A) u")"“ |: 4.1,...“6.\:‘;w)?lé....,nul.»l.h,OI)&L_.‘,f.)fauU)lnnu‘d)fe‘uLaﬁ |
9 ' |
: R |: ()t Dl X)) ) g ps O Y g 55y Sheebingzy |
— ' |
[ |
1] C=10) sl S e g :| (1)l (1) 580 Gl (=V)lad sk (- F) gl 230 3 (- -F) g8 Sl e !
=\l | '
l |
|
|
|
|
|
|
|

(=)) S sl S0 55

('-A)J?y O"’_..l;_a'x ('—T)ULJ%& (-\')\S.g).a_.u" .l::.ﬂ).:.

3,95
S s
==

(=Y) Ggp oy

() )b iz (-1 ) Jyane S5 s

() g 59,55

(=Y )SB Sy (-Y0) gy Copndge (- -YO)SulS cdili>

(1) 2lb oyl

(=17) sl e e (Pl e ulil (V) S50 (Dol (-1 )id |

(-=¥+) sl o 2yse

v |
‘ ()Ll (- =Y) tigne (=Yg Mg (=) ) g (- =¥) b S (- ~Y ol s },

1) el (=) e (- =0) gl (=7 stk (- YISk (V) Joall g
(Mgt

O
Y
>
340
37
Il
I
Al
I

(V) Joadl s (=YY g0 Lo aaip (- =Y) g jliicime ‘

=
i Ay
_/f

vl 5
(T0) 5 |: (D) > oLt (Y ) o Jou0 cudes
— |
LT ‘I: | (Dot o 25 e |
|
(Ngmdety |l (=) gy Lt

(+=Y0) g S LS5

(- -D)anedgd S (=Y )Sslialypom s

(-=10) SB olxl>

(Pt (=N)alB2g5 (-1 ) 35 03] oty

) C

\;

(O-YY) Jyae 0l o>

(=) )oege @l s (- Vals ol b

SE

Sl 5L

(-V)ewaz o515 VF)1 ot e

gl s Sy 5 291 2 (51 (6155 a5 L ailobus (g5 ezl NV IS

v



65 slojls S35 5 (eS80 F Jsb s sl i
A leml o el - dyghis s o 1) pigiz sl A
Sy » adlle (ol oS dalgs e o l>le] adlaie
!l 0F a8 Ly i Su ol 5l e LS F-
Oyl jlid coets o] & Lyl caslonds plxl
‘QM )0 t .{‘ 50 J.,ol ) 4_§
MUT ol.i';.m.g.‘ 9 C}.A)? oli‘;.m.g“ ‘Q&e}u oli’;....\.i‘
b o jlad 1w o YY olows puzmen (ol
YV Jsb 4 gend fpizmen 0)ld 3529 dlg) L s
3B =] 07 (sl ptidigedg) oo ) fagls
9o A G5 bl 3 (6=t 5L o e
95 0 5B g b2l e V0 (salold g Sljlgeds
VWYWadgd bz 5l mag LS VY Jab 4 (6,500 Coudd
Jlomts 4 gz sbiwly jo yegl STV Job bl
Sy 958l S Sy 3leol g (6l
3045 asllas 5,50 adhie (V) JSo ailoas ol
So—=Sn g o)l 3 ool o8 (S5
Sl i plad Gl belas o3 Jdoas
2 adgl by las (6,5 )18 Cun by 5l (6,005

.d@‘o&bc.b)ji (f) Jiu:

8lg ol

50 Slelbl (5 5glid uwsigo — (Sdug fu (Sole oy s

1P9A lg @ S o jlosd @ miissd Jlw

RRS = 2
LIF

(V) akal,
ot Sliel 5 azme IS alal, oyl 4o
ol 5l eacel cewsdn Ll LIF § S ol bl
Soaliil Ly i 5 iy 0l e (it 5
Aol e Gty Sy gandigy gaids (Vala,
= Ol oyl 52V ) Sy (o (28 50500
ol Sl 5wl b Gliel Yoo o) Sl iy 5 pe]
sl o (Glael +) bl S el U o
20,5 s 1SS adgl bl aslad o gl b,
2O (ot Sy ($09¢ Hl8e o9y (el (oles Az
Sz 5l S 2 slp Ay b e 5 JuSy 0
PRI U U WO P S R G- PE S PN I
@ o Skl ulul ) las alizes sla yisn
7R3 5 (e Dless Sl gl jslase
g g0 (G ) Sy (ERIT Dloludl
Siwosly-Y

2kl g aalllas 5 50 adlaie 3o 4 aaldl jo
g oo SISy AL g g b ezl
axdlao o yg0 ddbrio—)-Y

L 585 Oleed S5 6yl oy sdly >
S el g g0 et ol i 58 il o)

51°100"E

A

51°100"E

gt bl 5o axllle 0590 galg) s Caxdgo A S



...o0lobw U”SJ _jl oslawl L.J le LJLQ.U| bghj d.u.l,u )JQTJ.!

EL 043 52 w90 (505 2020 0395 2LD 0348

51°520"F

51°525"E

“;Lx‘,q_/,_,i‘)_

dgl bghs coxsy
asdlho 5,90

Al glosaly

rn
\L‘_;U’J.A;

G Y o Lok 4l i
LA PRRIPIN'EY

> ) o jladdlyllad

Scale 1:2,321

N

Coordinate sys :UTM

51°520"E

51°525"E

PN 4 S anlllandjg0 bghs (5558 Cumdg :F JSb

ol Plls—s ssle slay Gl (a3ls s ol
Gt (a>lh 52 Slp G O9d o0 g (a3l
il 5l etae al (gl il oad angs (guaiy
ool ,la 090 sad)le (g9, 2 abolds (5505l
Goodg 5l L ol ool oolainl e B0 Sy
I oS

31 oalex 5y 00 Pea , 3ie , B

M (sandiyy sadd 5ol o 4 SlanndSy, &b
)5 S b ol ol o e ls ol Ll
Sy (St ol 5 s 00lS
Shiel U gldas JuSo 35,0 @yl ool cwsay
sleolaiwl Ly adly oo dgy 2 0 a5l o
Sz b oo sl eSOl s (bs, o
2 S8 Glali8l o g o0l () (6
el 00l s o 205l

ol oai ool Lis (F 5 0) ISy a5 jshailen
W0y, b (05 9 D jslme Ll jl alg) L ey
(_ng)}’;Slé )?-L"" 9 4'13" L d‘)""‘ tSLQ’O'-fA} Gﬁ)ls 9
AP Ga.))’l el g -

&L leslaul b bayy (6,135 w2 (g9, ,I5 sanlsl ;o
i jsbilen w2l plowl g SIS

95 ¢ g—ns

1 reclassify
2 raster calculator

99

eS8 gald a9 b sl 2oLl -Y-Y
bz ol oo I35 asls ailebs (g, (g5lwosly sl
Coll Jobo b Cuand 90 g oloxy 4y ol Sl (salyl
Sy 8yl AT B s g 00 s o Vo
5 Sl 00l plssil gl bas 5l e o (6l
»Legasld olsdly Jowe sla)ysh olulis
IS e eoilel 4 Cugi aalllas 5550 sadlaie
> Sl rhe Gob m (ajlial o) oo LSS
Lo o=l e 5,8 Cgas G5 saly) Lol
S 2 ol yka g el randie Slo el eolail
90y Lo ar Ll dallls cpl jocunl 48,0 & g0

.a‘ ‘5;!" 'S

29 g @l_ia sl a‘ua>’l
VY 5l gaamme jo 4 S cul ool gamai o
L 295 u"-">l S f—‘}l

4S oy slaasli gl cowl sad oolizul

2 FY 5 Sl

(e el Bl gaaiy 5 Gbed (Ul
UA>L.~| U] aQ .1094}0 Lng)‘d)L.w‘ 9 Js.a)ﬂ )| oolarul l)
Comnd S a Col due Oygods g 0l duwlxe

ol 00 00l Cd Ay Las 5l La5 5 g0
slegazli 4 by o 5l 0,90 slaaiss olgs sl

b plie 39290 Cundy g piS uired 5 S
A 0ol Wl GIS 3l adllas 5,50 gaidlain i)



50 Slelbl (5 5glid uwsigo — (Sdug fu (Sole oy s

1P9A Jlgs @ Cun o jlosh @ piissd Jlw

A A G sliel (gands el oo ools i (V) S o
St Sl 31 gl g1 gands o S Ol bl gasled

0°54'0"E 51°00"E 51°6'0"E 51°12'0"E 50°54'0"E 51°0'0"E 51°6'0"E 51°12'0"E
1
tolaas oleie
Pl s aly
PR CISPHEY
A glaaly [EXEETY
. = 25 gl
— 0 -
saM —
/ o 4ildag, ) adald
[ =F =
~—< |, — T
LB
‘ A Scale 1:220000,
Scale 1:220000, Coordinate sys:UTM
oordinate sys UTM
50°54'0"E 51°0'0"E 51°6'0"E 51°12'0"E
0°54'0"E 51°0'0"E 51°6'0"E S1°12'0"E
(<) (KN
50°54'0'E 51°0'0"E 51°6'0"E 51°12'0"E 50°54'0"E 51°0'0"E 51°6'0"E S1°12'0"E
Ry tlsis
i g JREFIVES
S ol ety PP
w2 gLl
2 sl
® -
—
3 0 Jpdy
s
| y N
- A
Seale 1:301 559
A et
50°540'E S1°00"E SI°60'E S1°120°E 50°54'0"E 51°0'0"E SI°6'0"E 51°120"E

(o) (&)

50°54'0"E 51°0'0"E 51°6'0'E 51°12'0"E 50°54'0"E 51°0'0"E 51°6'0"E 51°12'0"E
‘olaas Ry
JRCLEPRES 2 ats
[FEPRE bl
bl slasty o
45 gloal, rd gl
Q= [ =
1 -— —
AL sla ol ol ) alald
Jo [To
[ /| w
i A
Seale 13071589 Scale1:391,559
Coordimte sy UTH Coordinate sy UTM

50°54'0"E 51°0'0"E 51°6'0'E 51°12'0"E 50°54'0"E 51°0'0"E 51°6'0"E 51°12'0"E

@ @
b 5me 193516 A5 () 551 JST Slanls sy e 193516 A5 () 365 030 il 9556 4 ()
L lseel,

oo



...o3lobw ing ) I o3l b I8 JEil bghd S 39T

EL 043 5l w90 (0 S X020 0393 (LD 0343

50°54'0"E

51°0'0"E

51°6'0"E

51°12'0"E

50°34'0'E 51°0'0"E SI°60"E SIP12'0'E
lgis olaie
Sl Sl als
LEEITES P2l o pglne
225 glaal i gl
0 - [ e
—ia —yns
G ) Al e J) ALl
e e
= =k
M N : N
_E
Seale?:391,559) Scale1:391,559)
Coordinate sy UTM [Cootdinate sys:UTM
50°540"E  SI°00'E SI°60"E SIP120E 50°54'0"E S1°0'0"E SI°6'0"E SI°12'0'E
@ te)
50°54'0"E 51°00"E 51°6'0"E 51°12'0"E 50°54'0"E 51°00"E 51°6'0"E 51°12'0"E
roles olgr
Uty Jeslé 4t
RESWETPIRED b 3l alald
Sl bl Sitlagil plad
gl i gl
A e
-— — s
S s Sotila il éﬂ)._ui
[1: -
B B N
K A i
Seale 1:391,550 Seale 1:391,559
Coordinate sys:UTM Coordinate sys:UTM
50°54'0"E 51°00"E 51°6'0"E 51°12'0"E 50°54'0"E 51°0'0"E 51°6'0"E 51°12'0"E
() (&)
50°56'0"E 31°%40'E 51°120"E
. 50°54'0"E  51°00"E 51°60"E  S1°12'0'E
olse .
e Gak jaSlians \ u‘F
ey
Ay b VLS5
sl jlaliald
3 S || e sy 6 e byl
% 2 gL,
. ) AT F
SB e —
~— I [ ]e 3 b
B o
. - 1 N
\ N - )
f', Scale I:zsszA Sele 139155
(Coordinate sys:UTM
[Coordinate sys: UTM
50°560'E. SI40'E SI5120°E. 50°540"E  51°00"E 51°60"E S1°12'0'E
(©) (o)

e 1 Alols ;93516 Al () Waliang b & yglmo 193518 Al (2) oyt b 5y 9lmo 13516 ki () S
(&) ) JUissl bahs ylu jl alols ;gis1s aiddis (o) Sy w15 cdilin olSiumny j abold ;giS18 aiddis (g) «Sailogs
ol b Y B o 5951 il




50 Slelbl (5 5glid uwsigo — (Sdug fu (Sole oy s

1P9A lg @ S o jlosd @ miissd Jlw

[ pocsa0E 51°00"E 51°6'0"E 51°120'E 51°40'E 51°60'E 51°8'0"E
1 1 h
- P A f 1 o g
AL gl gy p L g A
Au;:,ij\!‘d,th,'yd,hb'u : A S S g b S bl
i glaialy aiE gl
J I @ . o ! ®
RESR R A 38 & jhlda il
@ s e 4 B 170180
— I 170-150 | [ 180-190
[ 180-190 | ]190-200
/ [] 190200 [ 200-210
p / | [ 2020 ! r I 210-221
- | [ 210221 ]
| : 1 Scale 1:100,000
- =y Scale 1:250000 ‘ ' ’
Coordinate sys : UTM Coordinate sys : UTM
50°540°E 51°00'E 51°60'E 51°120°E 51°40°E 51°60'E 51°80'E
(@) (N
51°0'0"E 51°5'0"E 51°10'0"E 51°4'0"E 51°6'0"E 51°8'0"E
f f h 5 i A f f q e
Uk L sy iy
A R gt el S S Wy b 1 ool
alds gleialy
ALE slesaly
g @ o =
‘ — oS 8 Gl padls Shsa
/ A @A) e o
| [ 10-20 s
|/ B 20-100 510
.
R @
F Scale 1 :250000 Scale 1:100,000
Coordinate sys : UTM Coordinate sys : UTM
T T T T T T
51°0'0"E 51°5'0"E 51°10'0"E 51°4'0"E 51°6'0"E 51°8'0"E

(&)

Ayl b 5 Ol blie as L oy digg i (0) (g e 515 dlg) b 5 Ol blie (sl (gody digg aduds (1) 1V S5l
I Ayl s io Ol 1 et L (gody g aidi (W) (g peir J5 dlgd bas  Jid Ol 1 as Ll (guds dig il (&) oy 35

gapainb all Sl Conaz & ano (e
A3 i g0 mie VL S g e i
10235 dalos (V) alal) Bilhae Sy 2l ol
L dy b 5l ceand 6l oawl Cavsas soae polis
oy S S gl Log Sy 0 OV ojles
V) e Ohlal b g 5zl g oF gt b
(VermFee) g (VoomYeo) @@=V v) oY o=00) ()

sl 0 gl () US55l

ooy

L Jymame ylas (ot Ol 51 )9S (gamlons 5o
5 GrimoSly o ledl) s> ol s 4 4z
ool 53lmla 5l (A6 Geje Dl aS g (Soons
29,5 dlxe oloor—d
G 3l cbli> (o el (wlidie 5| oo Dl
ool o 3 st e jlitel Ll solail IS !
=97 35 JeNge pra g adg) as Jlab g jlud
ST Ol sl Gl (gl 5 o (s
w0t 5ille) ool Jlade g J3Sge o=
ol o Lios S el el o ooli_ul

St—ls gl




...o0lobw U”SJ _jl oslawl L.J le LJLQ.U| bghj d.u.l,u )JQTJ.!

EL 043 52 w90 (505 2020 0395 2LD 0348

51 °4I'0"E 51°6'0"E
1

51°8'0"E
1

P o
e Sy (G gy
S 55 gl s

Al loial

®
i Sy
I -2
I 20-50
[ 50-100
[ 100-200
I 200-400
Seale 1 100000

Coordinate sys : UT

T T
51°4'0"E 51°6'0"E

[60°54'0°"E

51°1 I2'()"E

~

[

S

ol
ol S 5 (G Al
P 5 Ay s
i glaial,
® =
- oty Al

e Sy
-0
[ 2050
[ 50-100
[ 100-200
I 200-400

Scale 1 :250000
Coordinate sys : UTM

-

50°54'0"E 51"(;‘0"E

51°60"E

51°120°E

(<)

S5 JUs gelg) b (o Sy kvl A S

o S oa a3 )8 LS4 ol s

R PR M) ‘5)51)3 S8 wljs‘

el 48 ams oo Gl Gdod sladidl (o)
LS il 0F cady) s jo LS alblse jasls
Qb oo YAY-YYVR sosl jo (V g0 by las) (o s
e by b Ly alie ool (¥l a S
bl Lasls sLisl g 5V ol axlllas 5,50
gl s s CanBg (09 e e 0 S
o9 AV adez il 69l ol (il Jodo Bl o
(SO et g (b as s Ll
o8 e mlyb 5 el glos Juibinl b zals cillas
3l G 58 505 05 ShFaS sagy 0 BS

il o alg) Las
2l 08 cadyd s o S ol bl Lasls Lo
5 0l o VPRV o oY o les Lad) sy 58

| ol

o g @lbe Y=Y
Sl St g0 S el b ailll s g,
L g 4 idS Gols > slaosls ‘_g)LAT JENES
) Lf’?) L)_)‘ uj)).: Co o NG PR tﬂl.?u‘ ULMJL»....;)[S
Oog—es Syl e liieds ola)Sal) @)l (izen
g S g Sl saas palS slo sl
Sl samy ol 8l gla asls ay Slows
2L gy 4 (ol Slogas (s 5 S
O—‘ RS (B30 yad g, (=] (odes JIKSI ]
D55 Dygo Wb deasls 4 (200 el (o Cosuiw
SO olsieas GIS caslllas ol jo clliace o) J> (6l
2 S sl Sl Slpess Ll 6l sz
ool poslcel gady s Bl bl >



Ot LS o eSS g belad plo b anylis )
RV

YOV galold ;o (g Sy sl g0k o SYL
il ) goslerss ads) las 4y bgse s VWA
Slybloe olfass 5l cwlbo jliel S JLdows oS
23S s S ol g ol 5 ez IS
05 b5 (sl e S el il o LS
Syl gl FFYV-0 ol 0¥ ol 5
b Lanlio o s ool jloul gad oS Jdo
bl e 38 cuis Dl ble yog pian ) (go,leud
gy s bayye (s Sy kel 25 0ml
YL 5 bd ol e TV gojl o o ¥ o Lo
38l e ) L 950 55 0l Led g LS
gl Loz jglome bar e ;3 (com JB et &l blke
095° 35290 Sedls (39 0 51 (rizren load
25l g 00558 5 SBy5  as s (5315 g} s
Iy =TS = Yoo ppm YL slac lale o as
S Y o lais gadg) la s g 00l 5loyls o 5o
el 350 byl Slrn ;5 Sy (53l Yl
S Sleladl sl 3 ogar ol ) aS wil e
Sy G2l S Cpzr o b Sl
DS O)ge

i wsllae ool 5l Jols gl aSyl 4y axgi L
s Jobo 50 058y (Gl glls slaciand
S il s pplaioss 13 casly o aly) bslas
wabady slaaids 4 axxle L ol oo S,
ol st Ol YU bl gl ls adg) L
Ol F—Se aBge > g ol |,
s bl L cslie (T3S 9 6K 4l
Do a3l alg) Lz Bl bl Laes 59250 o
S0ya8 g Sl

Ol 36 e &858 Slating Colos b asdllas ()
O P | B OS5 [+ PN N W PG [P W e
ol 1y s JleS olgs oyl

lole

50 Slelbl (5 5glid uwsigo — (Sdug fu (Sole oy s

1P9A lg @ S o jlosd @ miissd Jlw

L aolie jo iy S,y goaumanlis sheal oyl
Obj_g )_’Q""l_' )./a‘ U”‘ Jﬂ.lé ML’GA Y LS°)L°-:4 las
g Lo YU SUS e 40 Ol s 5 dlg) L
@l LS bl Lasls el aizan il o
LAYO e (W so)les as) min] VY syl L
2 S Sl S, oo Sl ablse VAV
S g L 8 o 5SS el o,
055 35 3ol Shiel S s culies s
Sieoi et n Aty 50 8,5 L8 5k

il o

smid Ol sl b akaly o saliplol slo o)
0392 VA-0F (so3L ,o Lol o YL a5 woo o Ll
WS g SN Y - W N N SN S =y SO
9 skl g YL Bl oe (7 (o,leds ba3) 5
s ohlas g SV rne 4 G185 O sl
009 PV 0Bl oe anlllans g sdlg) L o 518
i 5L 0l e Jdoa dlgd L ol o sl
Wi do Ve Hleyiae yo 58 cud glwand jo axdl
o3 WL o o ablygn bskas gl & s
75150 LS 0g3 akad o sl ol galols y - Lab
oo9= YL izmen alil o ba ] slacend
Sy 039,90 LS (poye Sl e g ol ol
S i s Rl s alg) s (5,0 S92 50

Lol 00
B =l 0F gl sl (suas Sl el
1) Y0 gt el ¥ (gl a3 (0
3B e 5092 S 0omb el cpl s aes e LS
L aglie )0 (03 55 a8 Ol bl 5 i
Sl s Sl el pizmes a0 B 58
=V e bl () goslads ) mLl VY galg) b

i B e 09 S S 4 aS sas e (ylis |



...o0lobw U”SJ _jl oslawl LJ le dLﬂ.u| b9h5 d.u.l,u )JSTJ'.'

EL 043 52 w90 (505 2020 0395 2LD 0348

[1] L. Ma, L. Cheng, and M. Li, "Quantitative
risk analysis of urban natural gas pipeline
networks using geographical information
systems", Journal of Loss Prevention in the

Process Industries 26(6), 1183-1192, 2013.

W. K. Muhlbauer, Pipeline risk management
manual: ideas, techniques, and resources,
USA, Gulf Professional Publishing, 2004.

M. Najafi, and M. Baosong, "ICPTT 2009:
Advances and Experiences with Pipelines
and Trenchless Technology for Water,
Sewer, Gas, and Oil Applications." ASCE,
20009.

Z. Han, and W. Weng, "Comparison study
on qualitative and quantitative risk
assessment methods for urban natural gas
pipeline network", Journal of hazardous
materials, 189(1): 509-518, 2011.

(2]

(3]

[4]

[5] E. Cagno, F. Caron, M. Mancini, F. Ruggeri,
"Using AHP in determining the prior

distributions on gas pipeline failures in a

robust  Bayesian  approach”,  Reliab.
Eng.Syst. Saf. 67, 275-284, 2000.
[6] A.S. Markowski, M.S. Mannan, "Fuzzy

logic for piping risk assessment”, J. LosS
Prev. Process Ind. 22, 921-927, 2009.

A. Jamshidi. , A. Yazdani-Chamzini, S.
Yakhchali, and S. Khaleghi, "Developing a
new fuzzy inference system for pipeline risk
assessment”, Journal of Loss Prevention in
the Process Industries 26(1): 197-208, 2013.

[7]

[8] Y. Dong, D. Yu, "Estimation of failure
probability of oil and gas transmission
pipelines by fuzzy fault tree analysis", J.

Loss Prev, Process Ind. 18, 83-88, 2005.

D. Hawdon," Efficiency, performance and
regulation of the international gas industry a
bootstrap DEA approach”, Energy Policy 31,
1167-1178, 2003.

[10] F. Henselwood, and G. Phillips, "A matrix-
based risk assessment approach for
addressing linear hazards such as pipelines”,
Journal of loss prevention in the process

(9]

[ICYA)

&l
industries, 19(5), 433-441,2006.

[11]A. Amirat, A. Mohamed-Chateauneuf, and
K. Chaoui. "Reliability assessment of
underground pipelines under the combined
effect of active corrosion and residual
stress." International Journal of Pressure
Vessels and Piping 83.2: 107-117, 2006.

[12]T. Bajcar, B. Sirok, F. Cimerman, and M.
Eberlinc. "Quantification of impact of line
markers on risk on transmission pipelines
with natural gas". Journal of Loss Prevention
in the Process Industries, 21(6), 613-619,
2008.

[13]Y. D. Jo, and D. A. Crowl, "Individual risk
analysis of high-pressure natural gas
pipelines. Journal of Loss Prevention in the
Process Industries™, 21(6), 589-595, 2008.

[14]M.J. Gharabagh, H. Asilian, S.B. Mortasavi,
A.Z. Mogaddam, E.Hajizadeh, and A.
Khavanin, "Comprehensive risk assessment
and management of petrochemical feed and
product transportation pipelines”, Journal of
Loss Prevention in the Process Industries,
22(4), pp.533-539, 20009.

[15]M. Motamedzadeh, I. Mohamadfam, Y.
Hamidi. "Health, safety and environment
risk assessment in gas pipelines by indexing
method: case of Kermanshah Sanandaj oil
pipeline”, Iran Occupational Health Journal.
6 (3) :58-66, 2009

[16] S. Rezaian, M. lIrankhahi, Jouzi, S. A,
"Presenting a risk assessment model for gas
transmission projects using the indexing
system", Journal of oloum va technology
mohit zist,16(3), 2014

[17]1H. Montiel, J. Vilchez, J. Arnaldos, and J.
Casal, "Historical analysis of accidents in
the transportation of natural gas" Journal of
Hazardous Materials 51(1): 77-92, 1996.

[18] L. Ma, Y. Li, L. Liang, M. Li, and L.
Cheng, "A novel method of quantitative risk
assessment based on grid difference of
pipeline sections", Safety science 59: 219-
226, 2013.



Journal of Geospatial Information Technology
Vol.7 No.1, Spring 2019

K. N. TOOSI UNIVERSITY OF TECHNOLOGY
FACULTY OF GEODESY AND GEOMATICS ENGINEERING Research Paper

Qualitative Risk Assessment of Gas Pipelines by Using of Indexing
System Method in GIS environment

Faride Rezaei Nodeh*!, Mohammad Karimi 2. Moosa Jabari Gharebaq 3

1-Ms.c student of GIS in Department of Geomatics, KNT University of Engineering
2- Assistant professor in Department of Geomatics, KNT University of Engineering
3- Assistant professor in Department of HSE, Shahid Beheshti University of Medical Sciences

Abstract

Nowadays the urbanization is developing rapidly, and it leads to growing demand for gas; which resulted in
denser pipeline network, by the following increase in the pipeline network congestion, accidents will become
inevitable. So Pipelines are a remarkable source of hazard for their adjacent society. Usually Indexing system
method is used for pipe line risk assessment. This method assesses risk by using an index system, which includes
a sum index and a leak impact index. Each index is made up of several sub factors which represent the major
cause of failure in the network of gas pipelines. Using spatial analysis, changes in position, status and location

of every factor in the vicinity of the pipeline can be checked and it helps to improve pipeline risk assessment.

To increase accuracy of result, in this research, an indexing system method, is integrated with abilities of GIS.
GIS can also be used as a calculating engine for produce risk scores. The developed model is implemented on a
part with 52 km length of greatest Iranian hydrogen sulfide pipeline. The results show that the highest risk rating
is 3 and the lowest number is 42. 12 sections of pipeline have low or moderate relative risk due to low leak
impact index and lower hazard after gas leakage in these sections. 42 sections of pipeline have lower scores
than 10 that show potential failure. In this regard, it is necessary to take measures to reduce risk. The

implementation of this research in GIS, increase the accuracy of the risk calculation.

Key words : Gas Pipeline, Sum Index, Leak Impact Index, Spatial analysis, 5th Iranian pipeline.
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