Iranian Journal of Irrigation and Drainage
No. 6, Vol. 13, Feb.-Mar. 2020, p. 1698-1708

|E

R X VS PUPS W PIgeX

VFAAIA .o VAN sl — cyoge Y ol Foyled

s j buzo (b g2 (et (Saielg s sl g (o)
M et 9% 3D Dg ybuiS D b las Al dg,

e s s Tl J38 nsls il e

WAMEINY i s fo,b

WAMY/YY sl &yl

2SS

3 S Al gy 4 ) e Bilas (gl OF LolE (938l jg) Sl L Ko (sgw g e o @alie Cudgazme b g G 51

e g cdsS (ool imogs (s Lo iy Bl LaEdg) ) n bame b2 e O @lie a3 lapille (e
glios Bua Lyas wiiue ol bl 55l b gy Cad 4y (1)) osds cbblis slaailng, ol u_ﬂ g | baas gy 5L 0590 b >
9 u-‘“’)?"" sladsly glysl dl)-‘. wlio ol wid cblas bl Wad o bl )l oK) g (2LS olSiyg, slal
P9 )5_;..‘5 LB)_“:’ Jl.o._w )2 a5 ! ul))l 595 b)é )))j M9> )l uj)> Ds)u.wg sdscdslas 44l>.)9) ..\ui «? )Lo.w L u_la..m Cowy ) L.SLQQ“DB)"
Blis puss 05> () slopiume o1 Lais (gly bl o Colun goghS VOFA. )b ases cpl Cunl 00535 Bly g0y ol il Jlad
lacbla) o cul ond @)l 15> 15 Wldag) g bme ol 350 sl (e (sla by 0590l Cusl (61908 (58] (st Lo Sl
2 Ao YR 5lel 0)95 (oliasl 1y eg)ci S 00 s cblis B3, (gt koo o Al (l )3 bl oo il 0230, 5 5| (SeSslyen
5 550 sl 3 .l 0ab 39l (B lows) by polis oo JE! g e (Sojlgyun (sl g, 3l onlitul b ¢ gl Syl olSius]
b 0l Geed g Sl cpeslio ) s ()15 5 (JEI o Shy 4 a2 L SWOT L jl elial b s 9 43 Juol>
51 oaliil Uy el v VAD pglss mxio Jl g, 53 9 VOV yeusd (g, 50 (s bawme lys S8l .0 48]l 5g,0aiS aildg,
O3 & pomd o)y b dunlie )0 a8 dal cands YIOY o YISF pglis e JWsl Loy ()5 g (5 ol G pile @ljlisl SWOT oo

SWOT oo ((Sodghn (slagsby) 9 )cisS ¢y buo (b 163l 0jlg

N ol w25 595 O 4 bdes (Jase Cunj slagl >
byl Ly g b el (O e l33l 5 O s Sl
Slapiwws y 5 g Ladilog, ;0 drels 4o 350  Jaie baylyi
Cewd ol 50 Leailiog, gy 9 Ol (L (b w5y s
9 &l b g (o GlapimsSTanies 4 i daailssy,
yglim d dng e oplpl sl ond Ll @ atanly (sl wiuussS]
Gl =l Colews ool g aailedg, i jlase O L5 5.8
CA..:)‘.)).! 9 w‘.‘au co).g&:) MLL;Q u‘).:l B Lbd..31539) ).:)j dLhM?
ol (b w2 ) ey s Eg; O gllo SV
4SS Cowl ods L(bc\.}l&.)?) ui d..o9> dl.(bw )1 L;Q.la.cl ‘)o.ou 0
SlapiwawsST b os cign p5Y L;Lea.\;ﬂ} 9 ke i Cogo
e g .)194 J)> [uir é.sly) .)l?ul zéjl&)ﬁ) L M]? u’.u.‘o

EVRE
A 1l o Sl okimd LS5 Jolse oy tage 5 S 5 ]
é:l_m ).sl_w l_, a‘)_a.a: é:l_m L)”l )l cblas 9 ng )l T odlazwl
S )‘ ol )JJ.-’LULU)‘ ‘_g)o‘ Cuzo> DJ»I)B Loy dy d>gd L
[Swen) (FS 45[5)5) uT CJL\.O )‘ .)l)) )L.u.u Caai)‘.))g 9 [Vja.o ‘b)..a}..) )§ﬁb
Lawlsg) sl sladss 0 Ol Gl (xeb w5) 0055 o2y
aslis pnd Oygps ol (Yang et al., 2016) cuwl osis

Aol oy 5 (o el jeiwd 5 ol j e
2l ple el 4l Shics g cowal Of @l copis

oSl g oy eyl pos e 09,5 ¢ yas Ayl owlid) S gommitily =
Ol o oMol 313

Olnl e (oMl ST oSS chgetin 2y cles (ptine 09,5 skl = ¥
Oyl et ¢ oMol 3T oKl i dnly ¢yl pas wdige 09,5 bl — ¥
(Email: h.enayati@mshdiau.ac.ir 2] o 0diur g — %)



VPAR L ) b (b o e (S Selg e sla hgy (o

ol ot Yl yal ¢y Conl > 4 a3,

by Gl o il ol eS| B> ool ) (S
095 ) ) ) b Loy el sl g (i
9 o) (il b ((Sgpiam ((Solgyian slahy,
Slacbla) ojgyol a5yS o ), 51,5 N 5 gols slagsis,
aleMbl a 5Ls 5 lwle YU ey Jdo 4 (S5gdg 0
Oryan and ) sib o La5gy 0,530,085 5l 59050 4]yl
(Makhdoom,2013

o1 cblis aslig, ) bese oLy allie 5ol 5
L sl Sgl o] jd Al YA (glol 090 wlaol yp 0dg,c0iiS
Cryiade oy yiede (gwl Silgl oliun] b D)yl dgge (sla
aslagy Byme 4y doldl j3 a5l o dpudio b (sloolSius] oailes
St Gigy 99 4 o (st bame (o 25l g 39S
3UT a0 SWOT Jdow ) snlawl b coles 13 5 iy panles
350 ey |y calio (09 9 Bl b b,

g, 9 2190
3g,buiS &ild g, axlllas 590 aladi B yro

o=l il aBly g9y Ll fliwl )0 0gycais wliag,
G Jlod 1 &8 sl g pofoyd ol ad 5l S wliag,
Colus Cowl 0y 5 #Bly (g5, ol bl Jlodb 45 5 s
Sl acop ldlie Cambge il o siashS VOSD o5
odcel VST 55 o olgale pglas wlul o)l p 39,008
Lol

Sl 52y Ol 3 pb (en 4 gl 0)d (e )3 09)aiS
SosS 3l g Cawl dgame ylagd o 4 5 yite I AilBDg, pl o]
25 (o Aoz po dglliy 9 doxe i

o Sl ) 2alS g ailisgy Sy 5o e 5 Job SVl
9 SRS S cuwlio 3blie (g pod il dagiinsS]
sle g3 hsgmge Slo ebeallad )3 JMS] byl Loy
29 oot GBS 12l g ©ple (IR (Jio Wy
2 i c@lg) M galgn s g (o SladisS A5 donst
2 S el 5 (g, SlapiunesS] olis oS Ll
5 il o .(Panahi et al., 2016) cowl oai 0 e ¢ ol coiS
sl b 3 o glie a2 )l Co o Jpol (8,5 Jai 15 L gl
b bl gy OF (e s BT JtalS pglaiess o o]
Lacala 1 6wl p3Y ()] 4 atuly clapiawsS plo g gl
Se pledn j8 Canjlase dlial (b pte Jool b iolas
2)90 (e Slapmenad ) 9 Kgd LBLS Ol (S 0115 B pm0
T4 o yeplay ((Naiman et al., 2002) 1,5 1,3 bl
Cger il O (Lo 03l b 4 ehte ol diej
2l gl stawgjlamo Ol 5 05050 5 (al (lopnpungs] | cloli
Ol @l Copie cole 3 gei90 opl (39 s Jsa ol s
5 weplie 350 )3 (o5 (T chrugs Jbb )3 sloy9iS )3 ofag
] slmand b 4SSl 3g9 b g 3,3 393 o] (sla g, 3,18
b g 2l cge (BiTe sosle 5 3,S0s) oyl
1255”1 (6 5lomns 3 Lol sl By (53208 tlme O
(Islam, 5,05 5925 (b2 ol sl sl o 2090 2,509, S0
72 o8l s Loy Sde il 45U o)y ©422010)
= 09=iS Ay yelS ) bame (b (2L by, <58
(Pusey et al., 2006) 1,5 ,1)8 wyp dy90 1L
Ot (S s 4 39,88 Gl pdl sl Sl
ol 0 (ol e Bl EalS o Gluls ol gl by
g 5 alhdgy cpl 4 ed)ly calisee (sla Sog)l (ol maw il
Jlw 30 29y iS ailBdgy b Corge ddlaie lSlw oM (gi>
o=l el bas g 00l W)l (g)0uS ablas ddlaie 44 VTR

(Dehghan and Hoseinpoor, 2013) cowad o,lgalo— oyl 5] 33 39 ,uiS 3wl ddgn oLl pins CorBgo —Y JSWO

O D 9 bbb 455 4 399 oy g el gl 031> i pgd

oly 48 pamw o Liyd 4 EDAS clrosS 5 34 caiS dlaiel (o



AN sl — cpage WY ol o oyleds ¢ oyl ) oieSB) g gyl as i VYoo

ol cb)j LS..\_ud.o.Jo 09; T2 g0 ‘) Lmu.ug) O’I uT é’L.ﬁ GU@J‘
(Sgrian sl ((SRIarien slaby) Jalid 0g)S i vl
57 slaby) g ol o) @Biaj (ilodnd sl b,
.(Bond and Grigg ,2018) sib e

i) LA S| Sy sy, By Camy 55,5 5
(ShOKOOhi Cl ol dy90 309y ubba‘ dl).g oy UL’)>
Sl 4SSl (i bame (b > b)) and Hong, 2011)
il 503 cow 3l g Ol wlie gy abiyp g Copte 1 (38
(Baumgartner, 2014; cowl asgs o5y deliy g o ldise gy
5 dinej ) awll Pl 31 S5 .MacDonald et al.,2016)
@ 88> awb (b w)) & Cunl ol (ae s slagl >
5 ST ola S5e L ail awdly ol baeusy Gl 5 Cuwd il
93 jl odlazwl b allio oyl y> .(Bond et al.,2014) 54 Lads i
sbagby) 09,5 5l play plis (ote JUiil g ows cila,
39y a3dg) () base (Lo e 4 (Sl
SSSLTI

(Tessman) cyomd b9,

S5 5 ols gy (had slasleting Jl wlBl b (o
(MAF) 6YLus 5> bwgio 5 (MMF) aSlale ol Lawgi
3,5 o3l L 3)9— aslale ()l ja o yieS e Cp
S g ol 4o by ol bl s (Tessmann, 1979)
ol oS Slsis 4 MMF (sl MAF 1o y5¥ > MMF
Wil MAF ao )0 - < MMF 31 055 0 48,5\l > iliale
485 iy aslale gy (e84 MAF a0y ¥
Slsss 4 MMF w5 £+ il MAF < MMF , 51 565
SNl g by g gn w5 5 > lonlo g (a8
3 iz (glmolo 13 34390 (sla 2 g D9, wldg, (o bl
olSig] i 5 &S sl Sl ol Al ¥R g )lel 6,95
4l o aeSapto YA a¥lo (l > lawsgie lil oo dpede 3
by xSoyio WYY AVl s bawsio +/F o aol Consy
(BF) (s bamo by JBlas (yound ()l odlatul b il o
&9 9 Sl o 03y LS Y Jgdor 53 g delone yowd g, 4
2 5 ghwl Syl oK) =34yl s bz e slale
Lol 04 puoy ¥ S5

= L (oo 3 395 5 9 39,0887 39 9 (B ] e
9 Ol e e ol Sl e 9 3980 08l (28 (P
9 Jlomd Cow oo Balsl 5l g a3 (o0 St |y liaciaS 5
ity o8 g 3L1dgd olljg)s S iy slabiug, Sl s
ire Sl ol 3 b cul Jlob 53 9 93,5 (oo w3l
99035 (0 a8 5 (6y9002 SIS )5 9 3980 )b
B9)s 952 ooy 5 sbayliSe) 53 (o e (S35 )3 plol
Ol gloj 3 & At (Jad jui Sedie (i 0 (slaeilsdy,
pie sy g 3l ol 1o e oo 29y o3l 24, &
gyl 5 gaw Al )lad 4y, (nl aee Consj alis ols)
9 Cog (o3l ddlaie (gbadgy 500 wile g Cuwl 0 4z JB
3baj Sblug s (bl (o3 i Sy b Jlo Jgad
S5l o184 o s oMl glyil adsis |y wlsg, ol bl o
> 9 Y & Olgpdgw Bpad g 15y b ()bl g 0l s
ol Glybl o pls MLl Ly ol o g (g5 culS g

ol 0dd sl oM (gl (g5

39,8l aild g, I cblas

&5 (gy0uiS blas adlaio 4 VWAV Jlo ) 2g,caus 4B,
Obd olaie dn dgycadS wilogy w0 )lil a5 jslaslen .ab ol
L g oad LT plagd o ado plioped Jlod 5l sy Sl
Obsrdew lowe guyds 4 pdl sla and b oyls sl s
orzen 5 ol 2 Pl UL gyl gilule) g 35 0l B
S 40829y 3 ()l NS b (69l () syt (sl
Mo lyglore 9 Il (oM g o Cubling sl (S S
il 53 39y S Sl 0,518 LS5 b el o slos 4y L)
59 390 45 b9 el Jsbo 5 ptegkS £ 5l iy il Jlo 5
L ol p3Y el odd (g5lodljl g 48,5 )5 Gbyat g Slgae
O ) baee la e Cae () (npicalie S
Do Blod AlBg, cpl piuwsST o cas p5Y gl

R NI Y
CoS ogpho i dBg) 10 wiwsS| Cuoduw Lags jolais 4
loailig) 5 (hame Canaj @l 55 b (dasms Cej gl cle
s 3l 2590 Gl liee 0aS Glo Blg 3 & Sl 0l iy
sl g, (Arthington et al.,2018) wib o (o pimwsS] Lais

O A_u.w)y 4\53)].) S99 ul))> U’l u‘)’*" ))51)_3 d]){ (8D


http://citypedia.ir/

VWl o 5y et (S 5elgy0ad Lo (09 (o)

(M) cromss (pig, 31 o3Mikuw] s 39, culS 41839 (53wt (Jhumntj e 2 =V Jgor

RS BMope 5 B3 Cudeemdyl o398 el gegr 3 B gl ge
il +/V¥ VIYY Y/A A7 /A oly v/Y VEN - NAY O NIYA /A MMF
et +/V¥ VIYY VoY Y/-y Y/A Y/-A VYY VYY O ONYY WYY LIS EF
12 = O dtal e
10 e o} st
—_ 8
d
~~
€ 6
]

o g9y A1 Gl S gl o] —3g ;S w3 Jawsmo (3l > aildle a 395 -V S

LU el 3500 483 (AUAA QYA AR QDA A+ Voo o e
03> gy (B 58 4 byl 3500m0 dad 45 AGS o CppeudS
v 5l o bl eam Jalpe 3 1) )8 asldl yob psen ¢ ok
S FUA Copte (oM (b (sl () bazee (b2 pols
Vg 3 by ol 5l ol ulis § VUSS )3 39)ciiS” sy,
Gl 0 00l s

o I clio odliil () ol 53 Al (g pioges
s e Ml (oo (S aee Cupde WS a0 ) (o5)e
3 2T Cigts oM g 1 o pgls (i (06 sl
L Loz, 5 by Syt 5 oSofelsS] s o bl
L et ol eSSk o e St o)
ops i Pls I 3o ol 3 CleMbl i 4 a5
P jshailan b edlatwl ((wdye catnd ) WSy S
oS o aslles 590 dildag, Laas (gly Dgus o odmliie ¥ gl
C oM YY) a5 B oM 3 iVl by Z¥Y 4 LA
248 Cowl &Vl by W 4 5L D oS 5 g A & 5L
Adlie Josb B oIS s C oS iy,

(FDCA) by a5l (sioxia JS! 15,
e 5 oUsl g ablanl i) pU L (a8 g,
cblis (gl culie (Sijglgi i) Sy (i gl
Smakhtin et al., ) cowl Callae SG5aTeST el j3 aslia,,
alale ol clodls i) e Sby> b)) &l (2006
bowgio ooy (gloedls Ll gy cpl 33 098 oo edlatnl ailsag,
Sley dopd 900, S Cipe oS w0l iy a ]y Aoy, slale
Jio sglar s sloe sty |y (585 Jla) (0 o 42 bgiye pols
P ad)h s x8lae Lo Ar 0 4 cwl by Byxe Q90
A 155 > e g ol B i 350 sty
a8l e85 Sl (A) (b o i pte I 5 3950
@b 4y D) 4l s (o3Laj 4> b (C) adly 15 s (B)
iy gy ol 3 (F) a8l yus Sl oS g (E) bl yos
=i A s yo oplol (Smakhtin et al., 2004) cool ouis
slaodls 5l oalawl U j 1o do a4, 556 )0 b b y> pols
oiles L gl polts (e Vil oo ol (b > Silalo
Fode X N DN /) )N ki g98y Jloisl aoya)Y

(m3/s) ul.l)é ,os'.xs ‘:om JL&D‘ 0;39) ~ d.\.w‘ &Js‘ bm‘ — DS)M 45&.59) GDW G:'M‘“'l) Jaﬁbu ul-j’)é —YJ’A?

MAF I sauo,3 (EWR) Crse wils g j ko b >

EgWS D5 Cowls Bowds A

Qs
/Y

Qoo
o[y

Qso
VYO

Qs
VAD

MAF (M¥S)  4iag, b

Qso
¥IY

Y/-A 59 )il




AN sl - oot Y ol F e)l.o..‘;‘uab.g"‘;&&hj,‘s)l.ﬁid{,ﬁd

\v ¥

30

25

20

15

Q (M3/s)

10

~ N~ ~ v

LA

fHitt

Ol pol ey

ol palad gove JWHI gy dr (gaw! gl oluny] —2g S cwns § Jamo (4l o aildle 29597 -V USUS

P oS ol ) b bz (Sloj 5w o goie
gyt iS asBgy (glyy C S 3 odd Wy Jloj (s g A
F il oM 9 A (b b (o oYL dnlio Cr

L &l ¥ S

byome Copie sla WS & albog) iy dib 4 a2y L

wodbs pUS) C o pie (NS 35 ol ) il (s
3 50 (S piee S Olgia 905 )l s el  (QTS
= A wle ey dd 00 puisg A jalailen L bl
Ol 5l 0datl b e yode (S 52 5> () lame (b2 pglts

!l K gl ol ] =39 i s 3 Jawsmo (3l > 09l0T oo Cld — & JSUS

Ferdowsi, ).cod)s ool Lb 1y plas" 95,8 I8 piiy Wb cand
Ll (Strengths) g3 bl iso )les 5| SWOT 3JUT (2016
5 (Opportunities) 5, i slacco,d (Weaknesses) cass
Gl oas S5 (Threats) sy gs
2 Bl s ke cnl Sl S e 38 cals
) Sdliny S bS5 (i 5 58 Ll il (sl) b
9 Lacje (owpp B onlS o ) (s 5 e (8L
blas Jolis adlles pl 3 o jo oS Cowl o hgy (sacodgiome
iy 5 i bLE Jold Lacydgisme g odg Cuo b 5 g
a2, ¥ g digiw ¥ Jouo> SWOT L (gl Yooro ailio

SWOT s

Sl ol g JolS 105 6 o8 0S o SeS SWOT Lo
45 2l dan SWOT 50T 13 ausly 4tsly Cawyd (615 puoncss
9 sy Locha oy e g A Lac dla) oy 8 bLE
L olots 4l ly g o plosl gl Lulul b 638 muancs
Ol b s e 5l B 0 o8, 1y by Sy aa] Casy (o5l
Sly g [y SWOT JJUs s o)l aase aes I céla,
ot 5 STyl Slogemal )3 ofugdy e odlitl b)) i
D9 o 4oy b SWOT 3JUT 5 eslicl

LL& a8 (g9, 48 0S' o (astdie Lo (gl 5JUT ol 51 onlacal



VW sy bumo (52 ot (9509 0up S by (o) 2

S bl by duglie (gl bjlire Vg olal 52
S Lyl oo ailfaw slaplE yuw g

azdly 2B g B Jelse Sl 4 cuss p8 5 ]
Ol 3 Ygiar 2V (ise )3 0 o)Ll 3y duw (g b 45 03
15 50y L,

Wby (2B 5 B Jelge oligl o 42 p9d P 53 e
Pl (2B 9 (B Jelge (bl g le dbrml pgw 53 5 23
Gl 0a &)1 0 9 ¥ Jolin 3 as" wis

e JUEl g e slasby) ($245) 5 (2059 e
sbayiall 5l phs o ol yed dnslone oles 3 9 bz pglts
ol 036l Y 55 Jglis 50 ol i plsl o) g I3

Jelse 13 51 gy im 13l YD 5l 208 sl (oo 0ye5 ST
099 3Bl V1D 3l ity aleg 0yed ST g 039 cind 2> (g o
5 B oLl sla s plo 3 &S jelailen Labl o eB (gl
Loty gladsle 5l Sa po (2led 0ye 3950 dbaxMo ()1
1y oty ol jlstel el Sl gomazme Calgd 5 5 005 dowlns
b9y PYL Oy eaimd il YL (06 0pes & amd (o0 L
poliss (e JUESl g o slaybyy (S5 el adb o
slaghyy () Sl adl oo VIFY 5 Y/0F Cuip 4 b
VIOV 9 VIV i b a3 Loy polis (oo JUSH g (youes
YL liel pgd Lbay SWOT 5l ubul y domts > by e
pclio 34855 (pl (63y90 adlllan (sl 9 31> Sl ) 4 Cens

!

21y g g b Cusyd g wgb g Lans bla s g5 0 03l
o3 )3 (duglie Caz) o2 pl

S 5o o ) 2B 5 31 Jelgs 09,5 9 Julod (a5
S Jelss 5 85 o0 25 cdliny o Sl Sy 4 oy Jelse
7 i e G0 b s Ojg0 b o Wit alge
wlaccod 1 s 5l cowl Son .ciliS walg 156 b o,
s onlplis S Jeeod lagdg) 4]y (alabined b bl gy
4 Gk dw 3l laoe OF 5l JBlis L)l (slashg, dmnlie
CllB gt b 35 o 4313 5 b by, dunlio cla yasls sl
P Loasilog, il Ol S bl @l ], bl 51 G e
D905 (g3 Ol 2!

s Ln S 5 48 o plojlo celoodls oSl 30,k 51 Jsl o,
Sl yiol )l oluwly pad oly cul oads dbul o ybgy opl Glusguas
Ol cunlasme CBlis (lojl g 950 ©)ljg drgae Closd 75

5 ol Synde o
buwg o dolidusy 325k 5l pogws ol g Cosl 00d )y Connjlaome
(Oryan and Makhdoom, 2013) .cuwl s JuoS5 ) laicoalo

SWOT Jg,bd' )’1 o3l b @L’G i

Laog)S 33 e Vo Lols ool oty leMbl canges b
LSy Lajlse ool )3 48 48 SLIY Joaa 3 5 Qlal Lol
o dag olie g 2lS dkue) dal ot B g, S
Oryan and ) wi oy ollicele jlai 4 dg b cuwj laxe
.(Makhdoom,2013

B 5 515 gl el b bl s (Sadeghian et al, 2014) 45 sad &l Lol &) dag5 b axdllas 3,90 (s, 55 dmliic —Y' Jgia

Pl (e JUT gy e gy el 2 Comdl g2

B w9y 539 <,

[ 1) [
[ 1) [
Y Y Y
Y \

[ I [
[ 1) [
[ 1) [
¥ ¥ ¥
Y Y Y
) ) ¥

S5 Jolse

(Shmn pae) gy 2 )8 Sggs )
Ol byl @y paseie slaygSh g b jasli oy
()

P9 Camel> Y

b8y Sy Sllasil ¥
Youlplglsajlips 0

) Jelge

Y arlopo 4 jls pas

ool b5 ol & 5ls pas

b Sy 5l Sledbl ()39 (o yiaod 5>
Ohsle o) & a2y

5 % 1t —t —

o) g ol @l 4 do g




WAA sl — cpoge Y Al 8 0ylouds ¢ oyl K85 g gyl pitd V¥

Crowd (W9 8102 SWOT Julowi —€ Jgu

(W) bocinss
sy iy lasl W1

WO
2 g 9 g (g dpe oS 4 a2gi L WIO3
255 Sl o (b slaailedy,

WT
oyl Galiyg, lad byld 4 4 L :WITL
o plo b cus (M b (o)l Scwluw b

(S) ewgd
pasudie sloygSh g adls 3929 :S1
33,8 gpuw :S2
L2l sl b gloj & jls pas :S3
UPg) Camel> 1S4
o)

S alop 4 5 CaVl by Comslr & Ll 15201
295 oy Gl Gaildg sl Gle 25 5
P9 oo 3 g 38 el (VL plej 4 b By, :S303
Sl ot & Oy Sl |y (g3 (slro 9> g LM
25,5 il

ST
059y onl o ywd )0 (sl ygiss g b sl 4 a5 L :SITL
D)8 bl 5 1y (e ol abie 4 bsipe slayially olsioe

(0) oo
YU wlopws & 5l pac :01
3L ol 4 b pac :02
ool s
SleMbl 3 (g yiws 5> :03
Sl ol 4 4255:04

(T) huses
ol zlio 4 dngi pac :T1

MR35
cblis sbaliag)) sgi plool baslisg, (uejp;
.(b.\JB
ol polwi gode JWSI gy 1 SWOT Juowi -0 Jgus
(W) ocins (5) csgs
b9y sy Sllasl W1 oastie slaygiSh g yasls 3gag 51
33,8 gpuw :S2
Ll sl YU oloj & 5l pas :S3
Uhg) Cunel> 54
WO SO (0) beus b

2 g 9 Jg) (g Ause oS 4 4298 L WIO3
Slp 1) Glasl fleie gels SleMbl w yiwd
25 il ag Shad sladilea,

WT

SIS wlops & 5 il s, Consls o bl 5115201

D9 o092 ol pl sBailEdg) (sl g ee 2y 5l NS

OO oored 3 by ) Ll (VL oo @ L3 s, :S303
o9 4 Oy Sl 1) 3axie sloyed g leMbl

D)8 u.uJLO)" 3™

ST

Oyl Gl lad uld 4 asg L WITL  hgy cpl oyiwd )0 sloygiShh 5 b jadld 4 4595 L :SITL

O ple bis cas oM sla (g il B
cblis sbalag) s plosl aslisg, uejps

.(a.\.\i}

D Bl 5 ) (e ol e 4 bse sl Ol

Vb aloyw 4 5l pac 01
ool )5 ol olas & jls pae :02
SleMbl 39 s y> :03

o9l oK j 4 4o g 04

(T) ol

i & ple 4 argi pas iTL




Vet o by et (S 5algyoad slo (09 (o) y

BT (g 93 (JBI5 Jolgs (b5, oyl - Jgue

ooy 4, Codl cyps Jelge @,
(039) (x5 o)
i ¥ /¥ 51 yowd
.y ¥ Iy o (1/65)
.y ¥ oIyy s3
.o ¥ WY
/oY / 4
VA \ A
w1
-/ay ¥ /Yy s1 Pl (s Jla!
-/aY ¥ <IyY $2 (V/5¥)
.y ¥ LIy s3
.oy ¥ Y
/ / S4
Nivd Y AYS
w1

B (g, 95 (2, Jelss b5yl o o -V Joua

Sl a5 Cgenl oy Jelse i,
(039) (Lazied 5 b cuc)d)
Jas ¥ e o1 cyons
s ¥ JIY¥ o2 (¥/¥)
- Ivs ¥ NIY 03
- J¥Y ¥ V¥
/ / 04
A \ A
T1
-Jas ¥ JIYE o1 ol iomio Jis!
-Jas ¥ JIYE o (v/o¥)
- Ivs ¥ NIY 03
o8 ¥ INE
/ / 04
A \ A
T1

o Janl 5 peus (So5elg e sla hg; 3l eolatul b o (g
e oy gl el e 03 0 30l (2 el
51 oliial L s ol Cots aalllas 3590 (sla 39, 5 Jols
5 Ubey 98 ol jl el Jols gl 4 dvg L SWOT oo
g ind 9 058 LLE) By )n (25 5 B sla Sk
b (b o Cae Sl (el (L 5 beas b
5 o A5 18 oy 350 (sl by )3 0 0yl e
VIAD 5 4l p caSopio VAY il 4 fbys polts e Jlis]
ool Cowd 4y ol @ o5 b pwiomed el Cawnds 45l xS yio
9 BB el bl (alg Slyed aloe g SWOT  Jilos 5l

sz Oolslpputy 9 (6 o5 A
.)5) gO...mS LX) g«]ol.@> 43[5.)9) ‘_s.:] dLbW ;‘ Ia.b dl).v
sla by ol (5900 ($yol ) be (b JShs s
015 4l 1>, B3, gt bame by 205l sl (lie
O ) iy e (L Gl Gl el gy S Sl
5 oo BBl anl S el ISt it ol sl sy
e 1) a9y S QL &) (e S0 slags Sl
= dgydS alhygy ) b by dlde ol > iy e
Sgl oK) ol Oloslw 0l oL ;I dlw YA d)LJ 0,95 ywluwl



AN sl = cpage IY > o o5les « oyl (SR g Golel 4y pis Ve P

Tabriz, Iran.

Dehghan, P. and Hoseinpoor, M. 2013. Investigating
geomorphologic  forms of Kashfrud River
catchments. In Eighth Iranian Engineering and
Environmental Geology Congress. 6-7 Nov,
Mashhad, Iran.

Tessmann, S. 1980. Environmental assessment, Technical
appendix E in environmental use sector reconnaissance
elements of the Western Dakotas region of South Dakota
study, Water Resources Research Institute, South Dakota
State University, Brookings, South Dakota.

Smakhtin, V. and Anputhas, M. 2006. An assessment of
environmental flow requirements of Indian river basins.
International Water Management Institute.

Smakhtin,V. Revenga,C. and DO6lI,P. 2004. A pilot global
assessment of environmental water requirements and

scarcity, Journal of Water International. 29.3: 307-317.

Yang, H.C., Suen, J.P. and Chou S.K. 2016. Estimating the
ungauged natural flow regimes for environmental flow

management, Journal of Water resources management.

30.13:4571-4584.

Pusey, B., Burrows, D., Arthington, A., and Kennard, M.
2006.Translocation and spread of piscivorous fishes in the
Burdekin River, north-eastern Australia, Journal of

Biological Invasions. 8.4: 965-977.

Shokoohi, A. and Hong, Y. 2011. Using hydrologic and
hydraulically derived geometric parameters of perennial
rivers to determine minimum water requirements of
ecological habitats (case study: Mazandaran Sea Basin—

Iran), Journal of Hydrological Processes. 25.22:3490-
3498.

Saeidi, P. 2011. Environmental flow assessment in Karoon
river by three methods Tennant, Smakhtin and Tadavom,
5t congress of envionmental engereeing, Autumn, Tehran
university, Tehran, Iran.

Tessmann, S.A. 1979. Environmental Use Sector:
Reconnaissance Elements of the Western Dakotas Region
of South Dakota Study. Water Resources Research
Institute, South Dakota State University, Brookings, South
Dakota.

Baumgartner, L.J. 2014. Using flow guilds of freshwater fish
in an adaptive management framework to simplify
environmental flow delivery for semi-arid riverine

systems, Journal of Fish and Fisheries. 15.3: 410-427.

MacDonald, G.K., Odorico, P.D., and Seekell, A.D. 2016.
Pathways to sustainable intensification through crop water
management, Journal of Environmental Research Letters.

11.9: 091-100.

Bond, N., Costelloe, J., King, A., Warfe, D., Reich, P., and
Balcombe, S. 2014. Ecological risks and opportunities
from engineered artificial flooding as a means of
achieving environmental flow objectives, Journal of

O by A5 edalie dllas 3)90 (B9) 53 » lp (2B
At caunlio 32850 Cpl (63)50 adllas (gl polis e Jlal 4
a8 am e L (2B Jelse bl g ple 3 s Sy
0yod (oo JLasl gy Lol A <505 v 4y jluss b g,
Lo IS pylas (i Jil g, o bl 5l a8 3yl o5V
Sl rmlie gy A3 5118 4293 3)90 | Cglite (b pe
Cp> D5 oo Moy Dgy Mles 39, aiS dilB0gy (6350 dalllas
sbaylal; wibie o @l (n b ©de il 13U ()
G8)5 )3 sy 90 adlaio 4 dilain i) baee (b2 (2L))
dewgi cage LS (il 4S9 (il aidlate o 4 4257 L
o sl b el (e gl o e sla Jadl i
alo o3> (sl o lioe sty e 0l> e sl g,
blg) 0305 wald slp) Ol pli 5 (S5daren 9 (Sjglon
gy D9 ploml (S5 oy bl g Cungllas 5 (5 oy
el (Semn ] ] &S St o g St g ol 45 ol
i 4539y 5 a (sl Yoone il Sts olo iz (sl
L) sl slaglo s Skinin 4 e Cunl (s 1) istuns
Blg sla 5] e b gim slaylS 5> (saeidi, 2011).004
9 2L s slaybi)l (65 oilul 4 iptunmsS] (Solgyen
5 bl GLeaS)lS g b sl asdlyy pruwss] )9l
8 g 3)9 j adlllas 390 piuwgST 13 g o (sloia]
B )5 Jalgd

&bo

Panahi, F. and Khodashenas, A. 2016. Assessment of
environmental flow estimation methods in rivers,

Journal of Water and Sustainable Development. 4.1:
73-80.

Ferdowsi, A. 2016. An Analysis of Shahroud River
Revitalization Strategies Using SWOT Analytical
Method, Journal of Environmental science and

technology. 3.18: 20-28.

Oryan, S. and Makhdoom, M. 2013. Comparison of
Environmental Assessment Methods and Proposed
Application Approach for Iran Rivers according to
TOPSSIS  decision method, Journal of

Environmental research. 4.8: 3-14.

Sadeghian, M.S. and Oryan S. 2014. Investigating the
features of DRIFT method as a comprehensive
approach to Environmental Assessment of rivers in
downstream dams, In Water and Sustainable
Development international conference, Agricultural-
oriented solutions and challenges. 24-26 July,



VWV st o by st (S 5olgy0ad slo (09 (o) y

environmental flow methodologies and its global
trends, Journal of Civil Engineering. 38.32: 141-152.

Naiman, R. J., Bunn, S. E., Nilsson, C., Petts, G. E.,
Pinay, G. & Thompson, L. C. 2002. Legitimizing
fluvial ecosystems as users of water, Environmental
Management. 30.29: 455-467.

Frontiers in Ecology and the Environment. 12.7: 386-394.

Arthington, A.H., Kennen, J.G., Stein, E.D., and Webb, J.A.
2018. Recent advances in environmental flows science and
water management—Innovation in the Anthropocene,
Freshwater Biology, 1 ed., New York: Wiley.

Bond, N.R. Grigg, N. 2018. Assessment of environmental
flow scenarios using state-and-transition models,

Freshwater Biology, 1% ed., New York: Wiley.

Islam, Sh. 2010. Nature and limitations of



R X VS PUPS W PIgeX
VPAA-IV-A .o IFAA sl — page I Al oo

Iranian Journal of Irrigation and Drainage '3
- No. 6, Vol. 13, Feb.-Mar. 2020, p. 1698-1708 ‘

Investigation of Hydrological Methods of Environmental Flow Determining for
Protected River Kashafrood in Mashhad Area

Hamid Enayati’, Abbas Ali Ghezelsoofloo™, Farhad Khamchin Moghadam”
Recived: May.21, 2019 Accepted: Jul.02, 2019

Abstract

Iran is facing with limited freshwater resources, on the one hand, it is increasing demand for water for
various uses, on the other hand. One of the most important challenges in planning water resources is the
determination of environmental flow into the rivers. Environmental flow describes the time, quality, and amount
of flow needed to maintain the aquatic ecosystem. Protected rivers are widely protected with a high conservation
value, aimed at preserving and restoring plant habitats. Protected areas are suitable environments for conducting
educational and environmental studies. Kashafrood Protected River is part of the Qara-e-Ghom basin of Iran
located in the northeast of the country and in the north of Khorasan Razavi province. The basin has 15650 km of
area. To maintain ecosystems in this area, it is essential to determine minimum environmental flow. Today,
environmental flow of the rivers are estimated by various methods, among which hydrological approaches are
the most widely used ones. In this paper, environmental flow of the Kashafrood Protected River is estimated on
the basis of the 39-year statistical period in the Olang Asadi station using hydrostatic methods of Tessman and
Transmission curve continuity flow (Smakhtin). The required flows were obtained and then, using SWOT
analysis, according to the internal and external characteristics of each method, the most suitable approach for
determining the environmental flow of Kashafrood River was presented. The minimum environmental flow in
the Tessman method was 1.57 and in Smakhtin method, the continuity curve was 1.85. Using the SWOT
analysis, internal and external evaluation matrices of the internal and external assessment matrix were used to
convey the continuity curve of 3.64 and 3.53, which was selected as the appropriate method in comparison to the
Tessman method.
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