LI

S el as oLl ;,9

B Gl e T 50 ol T Jlaminal (b9 4 0y e Gyl 50 5t T (liS 95
S
TG v 50 ¢ ooME chlaan T M SISy (681 po L yue e LS,
OIS e oty SRS 58 gl i oaSils Gl slaeiex Cupae el (peigs 5 psle (5755 ety )
Ol oy oy olEls ()98 ol gulie 0Kl «(s o sl 09,5 oliwl® Y
Ol sz ool s ool o Y

VEe oD sl o g

VE Y i Gl
YOV Sl

B9 (ole 1l g9

US>

Ghlie ;5 o5 wilioo swejny slocl Sl eslimul sl JoSa 5 oymss 5o slagis, 5 (Ko bl 2l Jlamn!
Uo)b 5l el Jlastiwl BB Ol ol 0,91 5 Gidgh cpl 5l Bas cwl J1o,95 1 (6 o Sl | Siddans ¢ S
Sk slaosls Sl al> o )3 raghy (nl )3 wibie ©rd e Blae az stz Oluls o @y b n)l AVl
bsgie 5 285 S8 Ul 5 (g 20,90 VOTITAD 090 slr eped elas 5o @ly 00 ()] (s55lslonls olSy]
Ol et ool Silo et hoats Slalllas bl pgo aloye )0 100, dlone o oo VAT jod ol (Sl
FB SUlg; m 68 52 Slly; oo ol g W0 sl el Alide Slas )l e 9 ed Coli
s fad ol il godg 4 axgi Lol flas sy opl gmls .0ue )8 s ai¥le §  Lad el &jg0a Jlaxi!
Mo s Ol b o (ad Do 5 00098 BT slaole jo Jlasnl LB O p2e 0 5t Gl 5 olie;
45 sgy wwlym Jlamiul LB 108 gl 5 SUls, S e VEVEFEIY (l5e 5 ai¥los & ppmts il o Jlaseil L3
‘5)—:—? )bs c«bl.é.';u‘b)}o ).e(w )L.u o> g alise L_9)L4A ) «..\."94‘540
A s L8 155 Ul i lolB Ol Jlamil s )] igaelS sl

[ Downloaded from jircsa.ir on 2025-08-01 ]

doddo
5 Sl 000l 058 ol 4 e alidS sleans b s b Gblie poloe (bS5 g (i g
9 oy VAP San 5 (b)) Wisd gy, e USie b Olez pomss Sl e YoTO Jlo b s St ey
sy ol mlie ol mlaw iels (Fathieh et al., 2018)aisl avils coge (i laling, o b ygd 5 juas
<l Jlazial 5 (o Gol 4 azg Gyl (3L Sl 5 e platel SaiSTy 5 (Bras of dlw Srals
Jdo 4 ol Jlaseul 5l Jol> o (Y48 o SKen k) sl ools JIE lpae axgr glS o 1) oL
Ol 2l 5 o9b,b (oebmld (DAL I B 8Lk Glaol 4 Cans Fowlia g i CuisS I )l 5 5

*Email; hrmoradi@modares.ac.ir

[ DOR: 20.1001.1.24235970.1400.9.4.2.0 ]

VF. . uL..m.A) AR JJD/W 0,99


https://dor.isc.ac/dor/20.1001.1.24235970.1400.9.4.2.0
https://jircsa.ir/article-1-432-fa.html

[ Downloaded from jircsa.ir on 2025-08-01 ]

[ DOR: 20.1001.1.24235970.1400.9.4.2.0 ]

S92 ol 3 ¢ e 93T 38 b T Jlaminl gy 4wy pé O law 43 (5 3o BT QS35

disgp odlitul 5 (JloSas b ablie oF S5k b 3blie jo oF el sl camlin (B9, OTAY () Kon 5 5 )
Gy (YA plige 5 L) cenl 00,8 wal 3 1) ol e solie lp (ogasar cilisue Bjlas ;0 Clly,
S lgieas & (6,00 Sy, azsliz wiloo ol Jlamiol 5 Gy, adsi 6l (oowlio gio 35i3 B850 zglans
a4 (Kdly 5l g ools 2l ] ol OMSie Canez y bl )3 Wl e w058 (B el (ol ae Sy plgreay 4y
Bble 5 zobhw g pboaiy 51 oL ol Jla=isl (Stavenhagen et al., 2018) salSs lbasld 3 w) ) sl
o o2 G205 550 51 AU zsl o0 Gl ed e )0 D el el Wilgi oo o el Sei5 B8
g0 ol g e sloo] cilsy malS (g i Ol Bpas o 9248 ,0 (GWenzi & Nyamadzawo, 2014)
el Glgeds ol Ol mlie 5l eolaiwl cdsiie (Valdez etal., 2016) 55,5 o wd 10 5 pdsssass ol g S
05555 GBilas ,0 Wl o Jlasnl Ol &5 cal o] 51 S Gl mls ol Sglite Bpas g4 a4 atus
sibla 5l ol Ol Jlasiwl w)p 4 alise Slalllas (Takagi et al.,, 2019) 0,5 18 5l o0 5 eolatuls 5o
e 5 0L 3y Gl (LS d S ed (WTAF) s 5 gl dnmme diged plpieds lails (6 0
Jlamiol iy Sal 5 s b oliile,S 50 TR o Kam 5 cpaiys cbips 5o 53 VFYASIFAY 698 10 (1TAD)
olazdl Jolows g olisabsl Colld (Y VA) o) Ka ¢ BAShAr 55 ,5iS 5l 2yl 5o wilazsloyy Lok 5l Jols ol o
00 Gy ezl i Jolds (oM Lol joed (s 5o laugliio aslllae G L) 1o mhans 51 ok ST el
Srptus 3 ,Sas (Y+19) Ghisi s Marinoski ;S0 glasdlas jo .asols 13 501 0500 s e o Voo Gl b g 4l
@obadl g asmocinyy (2l (VY ) oL o All 55 (LSl 5o wilosgad gy 1) gt — 0Ll o (o5 5
Ailesls 18 w8l sj5e 1) GlilSL Slse g ol bl om0 ol ol clly slaptens
GAk 4,00 ol (3Rl wlie G 5eatsS loaal 51 (S plstea oLl ©f Jlassl ¢ 3l gla Lo o

Bashar et ) 5,5 solitul lgz ans ;5 jmad 1 (y38l55, SLolE 3 s oy sl 0T 51 Ol oo 45 Consl a2 513
o s e gl oLl el oLl o 5l eoliil sl 0033,5 oo 505 calisee Slidllas o a5 sbylen (., 2018
Sl Gl oSt lacl jleslinul pas i sinj iy O mlie 1o (p5zad o ool 51 (S lacs o548 (5548 B)las
Ale lajd oy d b oy jLinyee ol Sl it b aled (el (sl 8 potiiys e () iz 5 e (sld
Folo Jl o abige azlse (5lsS B lan (sl 095 i je 2l wlie el 50 (Slospae SIte b 55 0 ()]
g 5 515 5 Gamt ol ¥ o 515 s o Mt LSS 51 s chlin (slaclled (sl s m ]
w25 810 Jlso 4 |y i o sl i jlid 0085 o Alie 0l oS 25 0 (el a0 i 4 (g
mso s e QLS b (50 sleaisS (i sl e sl Gidigy Rl QIS 0T Gl CoinS 0 lge pan 40
WYl 5 5l Jlamsl B T iy 08 Gl slage )5 4 dzgi b ol 0 nws gy crtl 5o 1) o
B oy 29590 ilizie slaole ;3 (50,08 Soslital plo 5 jaed o sLa3 ST 55 el sl a8 )] v 5o

=

S S

L g9y g dlge
asllaos g0 Aibaio

YY" el s s Job o g bl 35, Jlod (s5mskS 00 0 5 s oluls pliel Jlad js 08 o)
Uik Lasgte () S8) sl 438,513 B 4,0 030 VE' YA” B AR° VY YY" 5 Jled YYO YL oQ7 b Yy 1

\F. . QL..M,.Q)/Y‘\ J.L?'/‘Q.QA 0,99



https://dor.isc.ac/dor/20.1001.1.24235970.1400.9.4.2.0
https://jircsa.ir/article-1-432-fa.html

[ Downloaded from jircsa.ir on 2025-08-01 ]

[ DOR: 20.1001.1.24235970.1400.9.4.2.0 ]

3154 25T Zslaw Sladlol

0

z 4

5 £

fig a

= =

5 &

lﬁh‘) $ bl

o .o z %

g g

@® .. & 8
@ 209 o151

¢ 4

5 z

& &

o a

2 Ik

170 340 ) b |2

Kilometers

e

plael (i5n 00 5 oo oanlice 4 jebylen .l sadosls Lis (V) o (V) Gl Ko jo cud b 4y 0 C)-.’.)T Shad g ailale
VAT 52 5 oy bl (o) Jawsgie izl o i1 5las 9 (b slodad 50 5 029598 b )30 sloole o Lo 3L,
o o..\.wdj‘)‘ ).@(.u w‘)] s.a.a.’.aog )‘ ‘_glw)b- (\) Jﬁ"\} 3o (f JL.J)..\.MJL"SA )*'“g_gl""’

R o1 Camidg 3l glaods (1) Jgu

(M2) 5 sliad colus (M2) 53Lde85 coluns (M2) coluw () Core bl
YEvos IVYINE VFY - OFA YYO- o5

oolaiwlsyg0 (5oyb saosls

s 00 Wosls &l pas 4y az g L .aus )5 Gl Jueghs cpl sl 5 0aldadly 0l 5o oow (g55lglands oSy
losls w9 5T 5l o el sadeslatul VYOF-IYAD 6,90 slaesls 5l oo (s59d53lendS oKl o o Lo
ool oaools L ¥ g ¥ slaJSs o a4 0o )8 dwlre b oyl aVle g Lad ilale 3L lawgie o SaiL
9 QL........A) B )...a ‘51..43 Ll aQ 9 u.m)”s 9 Q] e LsL{baLa B ‘;J;)L’ U"J"g)‘““" .)9.....»‘50 culin a5 )5.’0‘)“
il oo Bl Sl iSlas Gl

59°13'0"E 59°13'30"E 59°14'0"E 59°14'30"E §9°15'0"E

59°13'0"E 59°13'30"E 59°14'0"E 59°14'30"E 50°15'0"E

S5 obel B 58 b ()T Carde (1) Y5

VF. . UL“'“'Q) AR J.l?/p.e‘d 0,99


https://dor.isc.ac/dor/20.1001.1.24235970.1400.9.4.2.0
https://jircsa.ir/article-1-432-fa.html

[ Downloaded from jircsa.ir on 2025-08-01 ]

[ DOR: 20.1001.1.24235970.1400.9.4.2.0 ]

S92 ol 3 ¢ e 93T 38 b T Jlaminl gy 4wy pé O law 43 (5 3o BT QS35

(e (heo) S
-

(e (hro) 5k
=

Ve = :: I
1 i = N
%23‘2"’9\3%91"% j 3 3
H I Y . N
3 > i« % > 2
e oy  WOF-1FAB 6,93 ailale 9 iad byl Lawgie :(Y) S
Y-
Yoo
‘}J Y-
2 v 183
SN
g Yor
O
I D F T X 9 NSy e X o9 3
EE N S I R S SN S AT RPN OO f

e a.g.)i IWOF-1YA0 0,90 ai¥lu 5i,b Jawgio (V) JC&
By ,_;Lb‘_;).g)lf oo bio

ooliinl b g 00,5 aupd s oyl (6,10 00 8l o Oledbol bl 5 el el las )5 b Lo o (sloools
ol 03l )1 (V) o,leds Jgaz 10 g dwlone s o s )5 alizes sl 1030 ,5 (pgas g augs OS5l 15806 45 5

\F. . QL..M,.Q)/Y‘\ J.J.>/‘Q.QA 0,99



https://dor.isc.ac/dor/20.1001.1.24235970.1400.9.4.2.0
https://jircsa.ir/article-1-432-fa.html

Olyb T z ol sdiloly

&30 50 o 1 s (5] it Gl 1)l o Lo (V) g

S9>g4 L;thﬁ)lf ol

[ Downloaded from jircsa.ir on 2025-08-01 ]

KW I T Y 3T) KW Colao e

VIV YEYOF e 5Las g S YV YYAAVE RO

-/f OFVY ko <\ V1oV e el

A VARY gl g g Lo Vg YYAS) elinl e 5 elinl slaas 4 5l
YEIV YOYFVD U Y/A f.0%- wollazi — gl

It OIYY e -If OAAY W

. PEN PR S S .17 ASY - Sy

VIY VFADY &l “IA VoY =559
YE/f FAYYYE b V¥ Vaq. - o0l

VY YEFAY Goplas s okl - 851 Sre_ S

0 2 9 o) srecl Jf dary e Sl

(o>
Vool VEY - OFA S ol Y/¥ FEYAD 6 s Ol
Juaziasl B lly) oo dmlxs

abal, ol o a8 ol saoslaiwl (V) adaly 5 ol calisee slags )5 51 Jlasiwl BB O e dwle sy

ATJL;‘s) w).»o u,u.u 6‘,} ..\...JL;GA 6’0‘)‘ 6;})5 R o bowo 9 U“’)L’ “7’u5) w).c “7:1.3|5) > w).: aQ V,C,l,A
QQ;GA IRV R (\N) J5..\> B aS Cewl odioslal (\\"‘\&) @L‘.e(c 9 Q‘)L’ Oldlas )‘ i ‘SLDM

V=CIA )
e gl alisio s 32,5 Slilgy cu po (V) Jgur
Slly) o yo sl @) Sy, o y2 sl A9,
<100 ERFRPIATH 5 o\ e glid 5 L \
<A ol s cisgel 3SThe plo e Jle i5eel 35150 v 1o =y ol s €l Y
(5359 5 ) i ol o gallizil ¢ allis ST
RS 319 «SHS! (eI s"’l). & /g_s“’ S A Y b sl v
azsS 5 mbo calndy 5 6o, Sk
5 Oylisd « S355 040 g HLnS 055 ¢ cddo (gl ST 50
13 (& D58 5 Dl el 2 (s s ¢ lazal) a AL ol )5S i
\SEISE RPN
o col8 peans (S8 b e oLl g s B STty
a8 & P Ok )bl s Jasg Jem 2 STy . O g e blie >

g

[ DOR: 20.1001.1.24235970.1400.9.4.2.0 ]

VFe.o uL.mA)/YI\ -\-L>/fv~éf 0,99


https://dor.isc.ac/dor/20.1001.1.24235970.1400.9.4.2.0
https://jircsa.ir/article-1-432-fa.html

[ Downloaded from jircsa.ir on 2025-08-01 ]

[ DOR: 20.1001.1.24235970.1400.9.4.2.0 ]

S92 ol 3 ¢ e 93T 38 b T Jlaminl gy 4wy pé O law 43 (5 3o BT QS35

Jlazsow! 8 Lad g aibole Uly, ol
1 Jlasiasl BB Sllg, e i el 00l (F) USS 10 05 oyl ailale Jlasil b Sy, ol5ee
Al o aaSia e 50 /) lade dr g il o 5 Jlasial BB QU (e (2 S0 5 w2kl

Yoo

>
.

1
i
Lox 2
;Lee_

(xS0 oyl 32) 01 (419
N

(xS0 yio 41 52) b9

(2995°
S
)\3
o

T I - .
3 " 4 ] ]
: D Re ]

s T 39 Yol G ailale g huab Uy f3an (P

G5t 5 30 ye i loole jo 2l Jlews e 4 b (8,1 Slas) pas 4 azgi b osd oo snalie a5 b les
aSayie )38 VYF s ol ol o il s, oliee 08 anlsis Jlamtul Ll ools ol 5o by, 455 g

G2 YF o Y2 XY A9 e 4 (30,9,8 9 didwl (e (60 loole ;o 5 Cllgy o 5 o 090 aales iglate
Coxs dilale Olyoss 5l 50 ol sadosls las ¥ USS o a5 Jad Gl ol yss il co Jlasiwl B oS 2

dlee Jlazitul LB caSte e 5 AP lade 4y Sl liee (n 5 Gl Jhad )0 4S5 ek 03 oo

Glio g 0,6 51 Jlaziw! a¥le Sllg,
55,5 oo oanlie 45 jsbylom cal siiosls Lt b o] Giliee sl S ¥l g, Glyes (F) Jgam 4o
..\.»..SGA ..\.»Jy ‘) u_:la‘a) U”)”U’“"" w).: AJf 5& o o)Lo..fA LngL;)J)lS

By ‘.,a)i Glizo s 9,5 Jlaziuw! BB Al Ollg, :(F) Jgos

(S o) il I @) (GuSe )bl sl 20,
YFOTY SoSems 3blis ) VO o sl g 5L \
00F-# Lol plae 39l ST plo o Jle o590l ST # £114 =l 2yl g b Y

() e silagy ¢ P b e allanil (allas ST
1450 SRR TR R ;” v 1avay b 6o e v
bazsS 5 mbo v 2lndy 5 60,5k (5559
(S3g5 e g HLS 095 (oadde (5 L 35150 9 JBgde> (a2 515
VAVOF Sleal (liw o (gl s oleaaly 5 pliws A \RINY PSCSUONS JE S5 S P S I ¢
V Sbd plae g golaels w0l Sl 25,5 wlo

\F. . QL..M,.Q)/Y‘\ J.L?'/‘Q.QA 0,99



https://dor.isc.ac/dor/20.1001.1.24235970.1400.9.4.2.0
https://jircsa.ir/article-1-432-fa.html

[ Downloaded from jircsa.ir on 2025-08-01 ]

[ DOR: 20.1001.1.24235970.1400.9.4.2.0 ]

3154 25T Zslaw Sladlol

Ol 350 Joxo
oz 9 O Sl gl eyied )3 ee idpae S 4 (oo LS cod ale il Alide Jelge ulul
el oadosls ylid 30,8 S5,L (0) JKb 0 aS Conl oaiand 5 a5, Ol 6 p33 55 Slas gl alaiigs s

2 o251 39 b T Jlassinl gl 5L83 590 olnioy ()0 CorBgo (B) JSi

e Sble (B pae T Gl5e0

gl Sw b jrals Lo 4 e B ol 3 slaoke jo .l sadesls Lis (0) Jgaz 0 i (o] (Brae ol oliee
89§5 J.,,lo L %o)‘ b o sleols 5o Ll c.»l)‘s.o m‘;ﬁ‘ S slas g,j JW o‘}._:.o Jyz N u,,..l)sl
A e 5L sl Lo sse OF e dmole (nl o s slad InS LS (rizeen g Lo og ol ¢ S WL
A plae g UK sgiinds 5 Slpee slacadled « Slas 23T 5o solatul Joli 55 Ol 48,410 B8 )las .ol o Lials
e GSlo b (S5 )lie )90 Lagposly (5 S wile 0l Slree glacdled (S n S cnl 4 a2 b il
Loy @B slaole j0 (Q) Jguz ;o oaldsl)l pB )| g slacl aib co ol (iow ol o ol G yas 0,5 50 D90
R W @5‘5 Hebas g Cewl 0035 5 (6,505l (gl 4 oS,

(o yi0) ciisio jg0l 5132 0251 (610 e O B o 30 9 @alin :(B) Jgur

oo Do el oo Do el
rbo o sl rbo e sLa2

e Vo fe- o \o- Yvo-
ot Vo fo- b \ ¥

ols 5 VO Yoo L, Voo AR

e Vo Vo <o Ve Voo
ols e Vo Vo oyl Voo Voo
o Vo Vo il Voo Voo
JS am YO)0-

VF. . uL..m.A) AR JJD/W 0,99


https://dor.isc.ac/dor/20.1001.1.24235970.1400.9.4.2.0
https://jircsa.ir/article-1-432-fa.html

[ Downloaded from jircsa.ir on 2025-08-01 ]

[ DOR: 20.1001.1.24235970.1400.9.4.2.0 ]

S92 ol 3 ¢ e 93T 30 b ST Jlaminl gy 4w g pé O law 43 (5 36 BT QS35

A ol Gk lawgie b oS5 0l Glag )5 1 Jlasisl B 5 sadolnl Slls, (gl onl o
Ot g e At slag )5 waw glFl 5l G 285 3 Jdoss e 9 )90 AVl g (Jad wilale &j50
FB Uy e wiliBie las )5 Uy, cure ool 29 (V) abaly 5 o)) allale 5 Aldle Sk Lawgte
g il (ot 60 Slaole ;5 b Tl (n 5t 9980 oaline (V) S5 50 a5 jsbles ys )5 dulone Jlasctu
W-TP) baole (al 5 o (Jlaminsl Qlly, o 3t ol @ias 5 w28lge 3BT Sl 5 Olinsy b 55 5 (205,8
4 azg b (F U5 il oslaer JB (Gooyie J5aTT 5 AP oy ) Jlae 5 Ol ) 5 (GunSayie e
xSo e VEVPYS (lie oY Jouz) e cilies slogs )5 (slocrbus 5 Giogsles YAY) j o0l (Si)l fansgio
2l g e slad (6lp 5linyse ST ke 0) Jgoz @ azg b adlioe pslaen 5 Jlasiul LB a¥ls o
sz 1) At e (Sl a3 L aiid 5,55 5 a8 Sl 51 45 Al e 0 b 5 sloole 45 (650 b 05 ylae
5 Slallls 0,5 el |, b gloole 1o byme ol lpae (Sl sl sloole lls, 0,053 5 oyjle las! L
5 ol n sladad o 5L 5l Jel> glaclly) Jlasul g cosl sadplol bl col o ilide slatog
5 5dUT OYRE) LlKan 5 (53 locimome Slallls 4 oy e b, ool 4o wilazsls 08T LTS ooy o eolinul
5 O 0y Ol GLSan s S b 5o ol ol Jlastl jl oslitnl b ggSams Bblio wpd né ol Gaeb (o)
5 i ool b 50 ol o Jlaminl )b 5l s cilize slagisn 5Lis,9e o el () p (V720) oliges
s 55 085 5 2l 55 5,5 oyl olile,S 4 bty j Jlamiol LB ol o] wyn(VYAA)Se
by 1y ohb ol 5l eolaiwl gilwage (Y218 ol Ken 5 Valdez wiges lgreas conl 43,5 & 90 wstelive
s 3w Bble ;o 1) oy el Ol Jlasiul glagiuaw oS 5 (Y+12) Ghisi g Marinoski s ges
(O s 50 (SgSmn 3blio ;o 1y oL T 51 eolatwl ogs (o pds BB 5 (cwytws (Y21R) o)) San 5 Takagi s ges
B 5 @ poayyie il e plpisar Ol T Jlasiol ses e (lid 358 slaiesh @bt WS (o)
2l sloojin | Ol oy 2alS 5 tte Db 5 @l 5 005 pyes slp i B 5 clie 5By, il>
WS a1y gy ol @l 5 00 oy b e O Bjlan golad b i aals mizmed 5 (v 2

Ololdan 9 (g 5 azmis

5 i)l 50 s ol wr pg Bilas ;o esliul ez Jlazul BB Gk ©f (i il Gishy ol 50
0395 sly e ooyl AVl (Sl eSiles 51 ol LB 5 oadiolml QUlgy (l5ee dnmslro gl 285 )18 i
O axgi b oS asiin oddplxl o bl 5l e 00,5 eolaiul Gz sla sy, 5 Gy, oy 5 YYOT-1TAD
Jyad 3o Gl hls laole ;o el ()] ceslin (Sl bawgio rized 5 45 gl 55 n3lde gsla obsjl
ol ol ol @l ojls 1 0,38 5 Jlaiul el b gl 5 k2P b Sy, Glie Sl 5 olieme; by
5 oo gl 4o eolitul s sLad 5l wel o100 ©pd né Bran slp Ls 90 OF Glie plp T 5l i Jlases!
S Sl g b s sLad Al Gl Caz (65050 Lo g0 Slile ST 005 o ol adlise b (il
el o] 50 ) Canniia b 5l 5 xS slr sTn b plstel 4385 (358 sl - slalad sl ISex
b @ly b QLS jlisjse F el 5 Jlo )5 slaels 4o Jlszen (slaling, (slapls 5Lissse o 5l cis
.oo)f d),a.o gy ‘So.usdJ}JuT )‘ oolaiul P 9 ‘Sajiuw d.]ol.ue

\F. . QL..M,.Q)/Y‘\ J.L?'/‘Q.QA 0,99


https://dor.isc.ac/dor/20.1001.1.24235970.1400.9.4.2.0
https://jircsa.ir/article-1-432-fa.html

[ Downloaded from jircsa.ir on 2025-08-01 ]

[ DOR: 20.1001.1.24235970.1400.9.4.2.0 ]

Olyb T z ol sdiloly

&bw

'u&a ‘SvL..uL....u 9 oL..MJLo)S le.mr:la )I JLW‘ JJ[S U‘)b u—l 0)3]).3 (\Y‘ﬁ/\) L.JC.J il 9 LS)LQJLHSO e o e au.n.\.u).'
FAY-FA2 .70V (o L8l yam sl imgh (6 et o (LS LS)L:-.'T &ly ol 0 3 dxiwns sl

asdllas (b ST Jlasial @)k 5l e calises sl isu 5L53,90 ST mal oy (VWA0) Slige .3 5 -8 0
oLl ol Jlaseiwl Jeily b e addlas (\WAF) (g05 K sods . 35 5 59,5 S A I e
ol 5 kol (cwiige by oode dolilad .S ,Ul cubs (63,90 anlllas TOPSIS g, 5l eolitwl b s 3blio
Fe-YO (YV)Y

u—l JLa.?b.ml )‘ oolaul Ls @9&.‘& d.’oL.A g_)ru )..\.C u—l u.uc;Ls (\\N%f) QSQ*LJ T 9 Go...mb;l PP ‘65)1....:M
VAT oLl 5efl sl sloaibeles Lo (ialon Gonlezr (035 Ol efm OS30 8 S 5 153590 anlllas )oY
(e Mo - (yade

oo Jlasiwl lb ol caaS 5 Jlastwl ol 4 pbociy iz )..,LJ AYAY) 28,0 7 5 oldle . oS o pal

VAT O T g gl owoige cidgy oole dnlilad (6,08 SsSms oo 2ol zslaw 5|

6. Ali S., Zhang S. and Yue T. (2020). Environmental and economic assessment of rainwater harvesting
systems under five climatic conditions of Pakistan, Journal of Cleaner Production 259: 120829

7. Bashar M.Z.l., Karim M.R. and Imteaz M.A. (2018). Reliability and economic analysis of urban
rainwater harvesting: A comparative study within six major cities of Bangladesh. 133: 146-154

8. Fathieh F., Kalmutzki M.J., Kapustin E.A., Waller P.J., Yang J. and Yaghi O.M. (2018). Practical water
production from desert air, Sci Adv 4: 3198.

9. Gwenzi W. and Nyamadzawo G. (2014). Hydrological impacts of urbanization and urban roof water
harvesting in water-limited catchments: a review, Environ Prog 1:573-593.

10. Marinoski A.K.. and Ghisi E. (2019). Environmental performance of hybrid rainwater-greywater systems
in residential buildings, Resources, Conservation & Recycling, 144: 100-114.

11. Stavenhagen M., Buurman J. and Tortajada C. (2018). Saving water in cities: assessing policies for
residential water demand management in four cities in Europe, Cities 79: 187-195.

12. Takagi K., Otaki M., Otaki Y. and Chaminda T. (2019). Availability and public acceptability of
residential rainwater use in Sri Lanka, Journal of Cleaner Production, 234: 467-476.

13. Valdez M.C., Adler I., Barrett M., Ochoa R. and Pérez A. (2016). The Water-Energy-Carbon Nexus:

Optimizing Rainwater Harvesting in Mexico City, Environ. Process. 4-17.

VFe.o uL.mA)/YI\ -\-L>/fv~éf 0,99


https://dor.isc.ac/dor/20.1001.1.24235970.1400.9.4.2.0
https://jircsa.ir/article-1-432-fa.html

[ Downloaded from jircsa.ir on 2025-08-01 ]

[ DOR: 20.1001.1.24235970.1400.9.4.2.0 ]

S92 ol 3 ¢ e 93T 38 b T Jlaminl gy 4wy pé O law 43 (5 3o BT QS35

Self-sufficiency of urban water in non-drinking uses by rainwater extraction
method in Aryan Shahr, South Khorasan

Reza Chamani', Hamidreza Moradi rekab kalaei®", Mostafa Gholami®, Maryam Naghdi’

1. PhD student in Watershed Science and Engineering, Watershed Management, Faculty of Natural
Resources, Tarbiat Modares University, Tehran.
2. *Professor, Department of Watershed Management, Faculty of Natural Resources, Noor, Tarbiat
Modares University, Tehran.
3. Mayor of Aryan shahr, South Khorasan, Iran.
4. Master student of Watershed Science and Engineering, Faculty of Natural Resources, Tarbiat Modares

University, Tehran.
Received: 2021/08
Accepted: 2022/03

Abstract

Rainwater harvesting is one of the available, low-cost, and complementary methods for groundwater use,
which is highly important in arid and semi-arid regions. The purpose of this study is to estimate the amount of
water that can be extracted from the annual rainfall of Aryan Shahr for non-drinking purposes. In this study,
in the first stage, the rainfall data of the Aryan Shahr climatology station, located in the city, for the period
1975-2016 were studied and analyzed and the average rainfall of Aryan Shahr was calculated to be 183 mm.
In the second stage, based on detailed studies of Aryan Shahr municipality, the amount of the city area, as
well as different uses of the city, was determined, and based on the runoff coefficient of each user, the volume
of extractable runoff was determined on a monthly, seasonal, and annual basis. The results of this study
showed that due to the occurrence of precipitation in winter and spring, the maximum volume of water can be
extracted from December to April, and seasonally in winter and spring can be extracted. Annually, the amount
of 141636.2 cm® of runoff can be extracted from the city, which can be used in various applications according
to the needs of the city.
Keywords: Rain harvesting, Urban runoff, Urban green space, Aryan shahr, South Khorasan.
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