[ Downloaded from jircsa.ir on 2026-02-04 |

[ DOR: 20.1001.1.24235970.1399.8.4.5.6 ]

45 5 40> SLL B4l i 31059, 7+ o5 Jb 2> Sk

a5 0jg> Dbl U aslipw jlejg) 7+ o5 b o Julod

Y o Y . . . Vi o . ow
BE > coylg) (Bl (mimo o dedin 30,8 3L
Olrl eyl «83,5LeS zgy g u::)'yc] Slaass oo sl ‘6)lo}:.5q1 5 S cblas cuSimgy Jboliwl )

Ol e0l3 550588 syt 9 (el el lasls 15555l g 9 Gigel demmige Jlsbil Y
Ol O« 83188 sy 5 Goisel Slinkos plosle s lonsul § S cbiliz saSlinggy ol Y
91+ sl s

NN b pdy &b

[ gy o &g ]

TN

5ol Capae yo 1) saredy,l Sledbl o] &g, fuiomen g ailBog, Cawd YUy Blas b, Ol pasd sgos ca-lis
o0 5l 4l e Jsb 50 1) o S35 (sl cslio 3blie (raizan 200 S (655 3ol 35 5 o] 5>
0555 45 Canl e Jils 51 &g, ipssS| Laiis csolatdl Jilewe s ogdle 3jle so aie T mlie o e
Al ge Dglate s ol B laslisw sloje, £ gloy b b b y> Blas sls &) ley sl ouis ol . S
ol 51 adlas ol o wledso i Aoy, Cews 8L B o YUy 5 Gm.\ﬂ Ngy puired
al b Bl slaas o il loj s sbml daosls (o 5l g 5 €85 )13 gy 0 950 4555 055> (5 kg 000
@Lo) cbl) la J.§|J> &P S 9 d.wlz.o ).4.) Yl .la...ug,..o &P A C‘)z.u.u‘ aLi..w.:‘ BT JL..J B le): 039, 7 @La)
O}S LSLQg)a}L*’ 9 oA ;Q J.S‘A} ° Ls A eolaswl CS‘LJ))‘ ua}L.u Q‘?‘“"J QT )‘ 9 OAAT Cawdy .]a...uj,..a oL 039, 7
Ot Coluna b Jlas (2 o5 slo L gl ad gliinl Sge o990 Jalge g 518 0 pakie diz (g S
ol axals g i (RP=0Y) alal, a5 5 09> (29,5 U ol ,o alold b b ,> slaasls  (RP=A) alal,
0397 bl 4 pad Seop by edg S by bwgte 4 Cond Jlax by wjem Ol jo a5 ol (liS gedge
ol ol Jlasal lagis; ar sl ojsm Sl po () 2] 5o ol mlie Cupae @l W wlioo (al381 a3 Ls

D9 Gyl Az g

doddo
odle gblio il 45 el oyl abile Kb dagi 5 St 3blio sl lbojem IS (3255 )3 5l (o o] SgmaS
() Sgenl sl L w8l JLo 51 (S5 (o b ceslonns, S el Jlo I (p25u 50 o1 55508 5 selaieli ()l (005
OllS Legas 4 plalS il 5 oogr alS g, 5l yef (had po (3l 508 &5 05d e i Caz ol ) 5o
S oolial L b adly o alls sloailiog, anils 5 boads 1o (65,5laS blie el .yl o)l & 5k 2l 5 el
Slsr R bl S & loazls o Sl Jseme jslay Blas (L2 00y O)go 65,5l slacadlad s, (b >
52 SRl OYAM (L) 5 deiizr o 8) aadlioo (oodls QUL jo 5 (had daaslisw )0 ladilssy) Lo (ed 4 5
hak ol cobs il oslite o ,68) S0 0js> b e 4 ailaie S 5l Jy ooy 35 laailesg, el
5 JuSas slaoygd jo Pl by ), STl ()90 dilaie (55,5L88 5 ol mlie Cupde jo SLL b a3l
LaS z amsoe )13 0l559laS 5 Ol yaebn st jo 1) (ganedy)l SleMbl 0,5 )18 (o) 0 8590 alSlaz johay (JLoo 5
Sape oluly 55l Sz CiS g5 g e QLS (2T 5 o) 5 (Seislse (A5 Dad 5 S cls

= baghergh@gmail.com acix e 3 3L : Jgtus odinsgs Joon!

a4 UL""M) /Yvh\l> /M 0,99


https://dor.isc.ac/dor/20.1001.1.24235970.1399.8.4.5.6
http://jircsa.ir/article-1-406-en.html

[ Downloaded from jircsa.ir on 2026-02-04 |

[ DOR: 20.1001.1.24235970.1399.8.4.5.6 ]

Ol ST Zshw sladibel

Slaelos ane; 50 58 GleygiS )3 9 485 D90 Sl 9wl (Ly> pepas )0 ouxie slaiagh Lis 0 035 o
Cesldid 5 090 SloasSTy sl iagh ol cnl sladlaie

w75 el 1003 5 ol Cueal 5l 3l slale jo aillog, b ol erat ol mlie 4 azg Coeal
leo 5l Jie G pSose 5 e Sladg Gl sl B3 5 Bk G e )5 et 5 S0y SRz g S Larme
sy 5 (s 4 1l 03 s il (535 17 sl 45 o0, (SIS SaslS 338l5, il rse sSo0 Syb
bgrye Slalllas alS )0 Jlop dgl J5,b cenlatd 57518 SrsS 5 S5 b )9iS (lpw IS oo o el 65,50
Bas 1) o) 0)5 @l mbie @jgh el 0B a8l lyss o) cnl 51 OYAY (ol g atiby olo) 00 ©f il &
a8 0g> Sl Cow Sad 4 ) mbioe 9 (65,5laS Sladgs g, cpl 5l g eols s

el el Lales 5 Cewd (il Bblie o wliog) OT (s Gz (e U e o mlie dgym Bpan
CotisS 535l el el Koo 5 4l e |, wliog, piaeesST e ol oS 20 hdlS Wiy, ansload o o5 (glo o
o Sl oile azlge oz Gllaz bl ddlaie Ole won] OY¥game (ialS 5 oogdle dxl jo 4 ddlaie SOl
GBS 598 59 (5935 Bl J1y95 p (pold Coeal I Sl 3blie St (plply eog Sglite 059> ilie 3blis
5 48,85 Ojgo gaeldl Dl 5 (L) )5 Dl Sl 0 il gpdy el 5wl Oz Jdod 50 ez
S0l e 50 (VYY) l)lKee 5 Caor yy calaid )13 Ldow 8 50 piwsST o8 0u0 5l bbby, Jlou bl
ols lid sdel Caway gl .aio,S solw] Jlu 5 g JUSis Wiy, sy jskaie 4 ol b g 29,5 o0 Ol
S350 Gla Jlsias g9, 5 anils (o35 e (pul ma3)y 039> 0l 00 50 5 o e dered s Slas Sl S
elosgs i ool Slasl o b elaie 3

3heslatal b IS - g le clis osgamme jo o aildog, (SGiglg e JLSis e o (WWAY) sogewe
Sype Jlo Voo 5 B0 YD e ¥ GliSil oy o ogs, Ve 5 10 ¥ slopghts b aVls Jlas b,z slaasls
45 28 Azl jsSde SlriS p0y9 5o (25 Aleeg) oad (S e o5 ool elel Sales po s 1B e
08 ailog, JLSis Jubow gy (VWAY) oLKe 5 135 onlazlge JLSas ol b Cobo sdgamms 45 ailisg, ool
LY o Ogwsm Sl g wneyd A0 pliaebl mhaw )3 039, Yo g 10 V) Blas slapl > oliile S pliwl g
dols ol

st Jlo o sl ]y (35, T 510 00 Y 8 1) ol ol L Bl sl (o0 O TAN) e 5 4oz a3
Wb b bugte (20 4 Jlao (00 Sond g 4Vl Lawgie (03 e 205 dulne 4255 0j9> (5 5oy e slaolSiin
o 5l aols il boas ols ylis ol 68,8 eolaiwl byl el Gl o] 5l g denle 1) il sla Sles
o] V1 slaosls (VWAQ) Lo g ol con 05d o0 03938 (Blax o oo rals) @T P DAl g o)
g w08 eolitulojg; T 9 10V slapglas b Jlao by Julow sl ) 69050l 350 Jlod )3 &Bly (59,000
Pl glarlaie calio w8 Glsie ar ) I ol gmy So qujsi 9 wiols (33l ools a1 )] myh b oot
doy 5 e Lagie S0 s S o spmliione; 5 comaldl oS08 Sl 1P o 5] Caled 5o oS
ad Slid Sojgly e (JLSis Jelse (n Snte Glyie 4 pdydedi wijle

5 JaS-ire Syl lagsesl bawg 1) 99 00 s 055> (oonldl slo e g, (1TA0) e 5 aSilogs
3 Bl (F o yo ]y Jew (sl g, 9 059> JS 50 1) Bl by (c2alS dg; gl wols 13 w990 (o]
ol iy 6y e o Wiy Sl gy ke Jalge asllae cpl o oy lis Sl slaelSiay] ST
039, ¥ Bl bz ln el (YLl 395 oy 03 (VTAY) (i 5 6595 092 2D) 6001 5 (ool Dl s
olas g wis Sl (ol o sladled rogs slp dw g9 o> nolie @je ol (VL] @595 ooyl 4zl ;o 055>
e Y] slagzish pls & om0y ¥ 5o ol 03,5 e 55 (5 e 3,5kac s (00 5 45 il
ookl L1y lhed oy 4y bgyye ailig, Jlas g iSlas sled Sloj (g (WYAY) L) San 5 Cangd ol jo5 clls

a4 ul...m.o) /TV..\L> /M 0,99


https://dor.isc.ac/dor/20.1001.1.24235970.1399.8.4.5.6
http://jircsa.ir/article-1-406-en.html

45 4o DLl G4l g 309, Fo o5 (b2 Julxi

[ Downloaded from jircsa.ir on 2026-02-04 |

[ DOR: 20.1001.1.24235970.1399.8.4.5.6 ]

4 S |y (e s gy pYL 2o lag] e iols 18 gilail 9550 (a4 5 alens 0 Se05 i,
5 i iy 1o slos easS )0 gy 90 2 85 sel Cesay @l bl 5 ol (LS lenen 0 5005 g,
as wislhs plas g5 Gleasli s ;o (IVA0) Ler 5 ol S0 sidgh 40 Guizred g aljy, Plas sleo
313 alis) (@3 63Lsl sl o e 95 Ggam ) B9y & S VL B (3 g (mae At sla b,

b1y iSng T3 5 e Jele 39 45,5 i il b glaiate o o (VYAY) S 5 iole
bz JNS= 0 5 sl (905 Lo ool sy @l e ingad (e o5 0lyz 1 alse 508 b s
5,505, 1 OVAY) l5ed 5 ooljablS anlllas jo o5 Slalllas 650 b die dig, g 055> (sloasli s o Jilas
BAYS 690 b ool ol oS V0 a¥lo 5 ad 1o g, Ll (gl oSoyielylb 5 o5 mally slagye]
S oS anl g ell slaggesl a5 sl lis oo aVle 5 (Lad sleesls sl lagyge;] s o oolaiul VYAR
ol 1y 0o,y A laebl mhaw (o ol den jo wVls oo 2alS Wy, ee3l V s wiog 5,0l LE slagyge;]
OYA0) oo > ols Hlis |y doyo SO mhaw jo LialS &gy b fad 4k (bl Jad o0 JLad julde ;o g0l
by Ol ileand addllas cnl jo 0ls )13 (cwyp 0)90 (5 AilE0g; 059> )3 o5 Oy polie p 1) eldl s
VY ol oy gl ol dewlo 039, Yo g 10 Y AV B F Glapglas L o5 oL y> polie g ol plosl SWAT  Jow
S Bl Y ¥e Jlo b1, o5 obyz Lils aoyo

oS 035> 05 ol @ilodend ;o SWAT Jae cbo ad ol (1Y35) oS 5 daiiz a5 bags 45 glaslllas o
hnlie palia bojg, T 510 ) A Y B Y slopglhss b ond 55l o5 o,z polie anlline cpl ;5 b sus
Ol 9,0 YF zals bt .l 89,5 (i o5 b, gilewand [0 Jow a5 ol olis mls .cd 5 18 anslie 5,90
ol g0 01 oS b, wg, (WWAY) aese 2l g daiz 0,8 ols GLas [ Ve Fe Jlo U 0Bl sy Loyl o j0 oS
@S balyy iols I3 gy 3550 1) 092 0ud Wly QUL 5o (6500 9 aFLi s )3 (S oS 435 o) slaoje>
2 1) (Sl Sl g (i Wg) Dbl o (Jg el Cewsy o gine g (28l awdVL 0je> 10 05 Bl Ny ol Sy
st s o dly mss i, b5 s olie i)l 5 Lo L (Y oY) e 5 De Wit ol i loj b
Slr s osoe (50,5 sladae 5l (5T 0y90 55 (Gl 5 Leo) (soeldl (sloyitie ity sl 0l S8 gy 3550 L)
@ Rl 4 e Wlgoo (oelll Sl &5 05 (1 Slo Ghagh @bt W0 1, REM Jus I gladlate s
&5 &S ol lad s ssul ;0 (Y- VA) Assefa g Moges Lawgs 48,5 &0 danlllas 058 o] o5 Jguad j0 ailsog,
Sl o5 Dbz @l dnwgi (Gomw)Sy Joe )3 Guizmed il oS ol polie b 09 351» Wake sGev
Sl oisy Vopsht b oS olz (s Gl sl (Ses pi5e Fay adhie Ol sles o5 0g el 0> sla S
bl oS cbm oasls ol il e Joe 0 Sl s o8 e s Tt s LT 6 (lnejg
Sl slomss (oo (nl )0 e plnl 4 ( S3L 5eiS 0 (VT o Sen 5 Grandry  Lawgs (S5 sle el
sl Cdlad ST V) ol en 5 Ga0 S0 (camghy ) ols olis o5 (b by (53le oo yie o pmiie 90 LB 5 Jloy
slacl el alex 5l sl slacollad a5 wib S aoei g wiols J5 )0 9550 05 Blyz SlslE @is 1y Sl
5 Sl o i TS 5 ool e e 5 o e sl 5 | 05 ol S e s
G50l Juw cue Ul (Y+VY) LK gWorland  sa>s b cas daow cuny Olyoss 51 sl Lo
Lida 5 SMaclll i 53 o555 BB s o TV 5 i, ¥ o8 ol 8,50 sl Je o 5 o0 sl
o sleoeile 550k sladae yaS gllas Sl bl (2855 )18 gy 990 K el sasie CIUI 5o LY Lz 5
gl sl ae 4 Cond (i Ll Job o

e e o500l me 3blie o sline 5 B el oo bl b 43Ls o 51 o8 ol el i ol ) 51 Gan
Sl @ axgi b Jg canloads slodl jauS o alizes sl gloy b b J8las ol o ladhie Jdow 04l jastin ol
o sl Syion S8 (5 asin sloyially e 5 soalil byt (25 5 033t ol 1l i 33 4 4 Gz

a4 UL"”M) /Yvh\l> /M 0,99


https://dor.isc.ac/dor/20.1001.1.24235970.1399.8.4.5.6
http://jircsa.ir/article-1-406-en.html

[ Downloaded from jircsa.ir on 2026-02-04 |

[ DOR: 20.1001.1.24235970.1399.8.4.5.6 ]

Ol ST Zshw sladibel

Dguds o Dyt G250yl 6)9753 a5 0% oolaiwl 09, £+ JBlos

gy 9 dlgo

9> 3 43,5 0je> sdiee Oly oyl S A aS eog Qe Va5 )l S slrejsm ) 5l (o a5 S e
Sy Job addo Ve g4z 0 FAL as80 F g a0 FF 5 Job o,e 4880 F g a0 VP U agdo FQ wax o Ve Lol
ol slaojom s ol o 4y ()l gl Slnl Jolo )5 5 g (lnl 4t o 1) 42 5 055> Camdae (V) JS& Ceslond &l
5 Jlod ot Jlods (g puslipos a5 a0 @y ST Sl aladas 5l 5w 455 0555 lelis | amo o i
0j9> Coluw iz Cwlodls &Bly Lo mhaw 51 ke YT 059> adije aladi o gosdy .conlaid 51,8 1) 059> (5,5
doee 50 el S VAN Lo Loje ol g oo ol 1) ol ) Coluss 0o )0 Y,V a5 009y a0 ioslS OVA-F a5 S
Jol 1) (0392 Cand YUy adlate) 4355 s (63959 U ape yookS FYVAY Colis 5 095 o0 o35 pelaalljon 40 (29,5
D 50

gy o8 Sloplerr Ypas 0,5 s Jlo o Jsb 5o &5, bgie 0leyz e lyices |y o5 olyz S ol
95 9z 5o Laugie Gz a8 Sypon WVl o gz W aiten sVl olbyr SasS olilizdl 5l cos
05 Ol amlxe lp Crlple OYAY cgoeme) 35800 <ol Jlo S Jobo 50 59, 9 70 ¥ DO Y L85l by
ol 5 5T ey o 52 5 5155 3,50 (slopshs L 1y s, sloglyz o5 pxie (Silhn (a8 sl Giiie (slopsls
o asloes (VWRIYD+) b Fr g ylel 0,50 (sl e oyl Y5 (slpy 035, $+ pshis b o8 ol,m pyolie e
Glrolins! g5l luss jahaie 4 5 00,5 dwlors 03,0l 0,90 sl Jlo 2 gl AVle lawgin o0 polie Colyd o
25 aVl hugie 0lz 4 65 (20 m S sl (aSLE 50 a5 Wl oyl o Oz Gl el 90 e
5095) (V) 5 (V) Lalg, o ol aslone (VWA VY0) Slllas 0y90 IS 50 b2 Lawgio 4 o5 (20 Cod pgo 2 li
Cawloads 03,91 Lasli g0 pl dwlre 45 by ye SVolee (VWAR () San

OFR-NT0) (Al 2 oo yie) (Glalllas 0,99 JS @ bgyyo asgio (20 Qm o o o5

(4l oS yie) aVle lawgie 20 Qq

(4l uaSayie) 039, P+ polas sln o5 by (0 Q

(Jl) Sloj b

index1=Ql/Qa; ")
index2=QI/Qn )

a4 ULM) /TV..\L> /M 0,99


https://dor.isc.ac/dor/20.1001.1.24235970.1399.8.4.5.6
http://jircsa.ir/article-1-406-en.html

[ Downloaded from jircsa.ir on 2026-02-04 |

[ DOR: 20.1001.1.24235970.1399.8.4.5.6 ]

65 459 Sl B L g 51030 Fo oF 2 Sl

46°00"E 4AT°00"E 45°0°0"E 49°0'0°E
I 1 1 4 E
n
-

-

g .

" £
e
pas

z

5

2

a z
| &
=
-]

?

=

‘° -~

B =
o
o
N
-

4T'00°E 48°0°0°E 49°00"E
298 30 Gl ] ConBge () JSCb

a3 g, a8l Ll 59, VU og g kel Lably slls a5 SleelKiisl 850y a5 Cel S a4 a3V
Sl ol 52 05 Sz (aBU Lol il slapshas sl o5 Glyz e 51 555 Y51 ot sl Ll 0d JeeS
b g 3bl g2 (8L ol b (Kot (2 i syl &5 calRis] oS Lol Lawgs JLo o
3 05> s Shy 5l (Fp il by Wl Caws @ dihie 5 6lp plasie b Laly; glailate Jolos s
sty jo Galply Dol Guad S Sy5e Joe 13 Gl RS e Spe Gl GaSoslNl &S aladee
oy axy slalrog, oF Glagh,r § Jlsis glaibie Jlow 4 gl e Jlas 5 ol mlie Sy
0 e Wiz (g S ) gy Cawlaid) SIS aine (nl po Slalllas Sl (g ke )0 5SE a5 Jgeme (Bg, pol> I jo cills
abl) (ol 5 B 558 slo Shy wile) Jhws Glaynio 5 (o5 L) anly e G Ghsy onl 5o Sl
Sl el e o pitie Wiz (y5em 55 gy @ S Ol ladhie Jolod jshaie 4y Gded (nl 55 098 o0 obml (S T
@ bgrye o5 Ol ataly lagasll g ol jo 4 (i 059> n) (79yP Uakold 5 ol (lolus el Jitns

A 8 0 piie Wiz ala, oSyl ]

i 4 galy 5 S sl (sleojex Caslonds 00 )5T oSl o Cewd¥l slaoje (T 58 sla sl (V) Jsox o
o5 i A eas Ol g obl ey sleeje alilice e 05> YF (o y0 eje (0 iS2sS 5 (SR
7o ULy alold (0 iShop iF gl oliunl g alols 05590 Eliges S oSl g ojom (ncaln 5 (nced

S5l

a4 uLA-MA-Q) /TV..\.L‘> /M 0,99


https://dor.isc.ac/dor/20.1001.1.24235970.1399.8.4.5.6
http://jircsa.ir/article-1-406-en.html

[ Downloaded from jircsa.ir on 2026-02-04 |

[ DOR: 20.1001.1.24235970.1399.8.4.5.6 ]

Ol ST Zshw sladibel

00,5 Al a3 1S 055> i oKLl Y8 6l ¥ ) sla el 5059, £ JBlas oo Yl Lawgie oo jlads
5 4l pcaSe g VP L Sl o] jo a¥le oo cp i Cauloas 03,91 (V) Jgo ;0 drloes =
5 (4l 3 oSy YY) LT el> oyl caslosls ) caSlo e VT L Ol S5 oK) jo a¥le by o e
isls (olaisl ags a ) 0j9, 7o JBla (lyz ke (%65 5 (n it o 4 (A0 5 caSe e o0 F) oblj
sy SbT 5,8 olfis!l j0 /o VF U Gl oKl 5o < /FY o g Oglite coiie loolKws] o Vo) sla ozl
3925 Judo 4 Glew 55 ol jo laasls og YU .ois ovalice ¥ asls ¢ )V adls w6, e glas Ll ol
55 slhmils IS el ol lis 1, aalS W, bl 5o alhsg, ol il oo olpl ol )5 cloaaix
loasl s o alsog, 4l Blyz yide @y ol LSS a5 dol sty 208 Sl 4 Coms Basly s o o
el 425 0592 Cbb 4 o

Gt OF Dl aels ams oo (L 1) (5 g 000 SolRil 09, #+ o5 Gz lawgie (V) Jouz 5 (Il -Y) S
DL S (ol g 033 s 5 5ol 5 (o @ p) o508 (sloolSim] 55 o &t cosSn 2 TV 5 /¥
Colin e &5 285 ani tlgise 5 o3 I3 Sl 3 Ced ol e & 843U ] o5 Sl o a3
Vo oatls Jg cils ppe Jolge ;500 5l cmobie Judow lgi e o] el o 130 g eals SIS0 cou 1) Sos Jalse
g ools (rals 039, 7r 05 (20 659y 1) (ool (sogee slayll 5 Coluwe STOTAN (GLKen 5 deiz o d) o5 0L >
5 Vg oo Dgmie GSES 0592 5 (idu 45 ) stz gleejx ;0 s sk Cuslesged 5ST I, S0 e Jalse
Sy ojem 50 Jle Gl sl Sogpeiie SlpnsS cnl 358 S92y Wl jo o3k sledein g ooy S5 el
50, 092 Sy 5 pbd aile SIS dniiz paiz 03> pl ;0 el Caway YU aslis pl (YVV-VY)Y 0S) Jeow
55 4 1y VL Sl sdae iy b ol U Calons el amams 5 055 o5y 5 s e e
cwlie 05 g 4l bz el Vb asls a5 Sleojem 0 a5 55 Ly e oo aids (pl @) go, L 1A a0 plais]
e e Syl 5o nlpln 0,8 61 g oo 05 Bl 4 boje> cnl o O mlie Slacsiny 4sbyy 5o 5 005
5,5 51,8 ooliiwl 0,590 Wlg co Latli cpl (55,9laS idu 4o soliiul gl Ol

e s e
r\ L i

Mree
3

“’DI’VN

-
T
WooN

e

o

Legend km »
ge TR e K Legond eyl
wid 0,06 -0,06 - 021-030 ] @l 033.005 N 370684
Low flow Index1 80 Day - 0.07-0.14 - 0.31-.043 Lowdlow 60Day-m*is I 094 - 1,76 [ 0.65- 1859
0.02.0.04 - 4808 - R 003-032 [N 177 -3.60 R v8.60- 3300
e wrre "y e e rove
039, 7+ ) el - o9, 70 oS Slyz -l

4555 09> it (GWrolliuml )3V (a3l g 0j9) F+ oS (L y2 A lilo :(Y) S

a4 uL......uo) /YV..\1.> /M 0,99


https://dor.isc.ac/dor/20.1001.1.24235970.1399.8.4.5.6
http://jircsa.ir/article-1-406-en.html

[ Downloaded from jircsa.ir on 2026-02-04 |

[ DOR: 20.1001.1.24235970.1399.8.4.5.6 ]

45 5 40> SLL B4l i 31059, 7+ o5 Jb 2> Sk

oslistuwl 8590 (6 yiog yuud Gooliiws | (BI,5 e 18 sy yiol )b (V) Jgu

B

GiooksS) (79> b alols " Grotlangio glis)| - (gye ashsS) colos oS pb
(do,0) s go

FEEY 1Y Y.y VY AARER YA (08) Flygm Sinw
A VY VafA AfAa Yy —1-9 (Sy953 ) obTjg b
YAV V0 YYAD Y- fA Y- Y < o)
YA- ¥ N YAdg Yyvs YV -1\ (bl ) OT g0
TYey VY VAY - V- ASD YV - AYY Jreeny
TYYLY q VOYY VEYS AR A ol oy
TEV,0 i VOOf \YYY Yy oY S ool g0
YA Y. yPaY Aa¥s Yi-va obl s
A8 A 1Y \YSY 0-Yf YY) - VF) ayS b
YaAY 1) \YYY ov-1a YV - VFY oLl o8
TYAY N Y. oY FAY YV - VFO (w,8) ol g
1Ay \§ V8N S Y.vY- YV - VFY (6 youms ) Oblo
\e5.8 V0 VOY'f YOV Y\ - VoY Sgi sl

\YY 2 Y. g2 YEYY . Yy - V04 ok

YA N \YYY YEA Yy - ey Ol K5
TYEA Y. Y00 \idd AATERY2Y (33, ) sials
AN AS \Ai Yevy VYFA AARERTL) Lo, SIs
YEEA \0% Y.qy YA~ YV - Y)Y e s Ol g0
VEYY Yo VEAF TYEY Yy oYY oS
V9,0 Y\ V50 \SEY YV - VYo JUcs s
AR Yy \PAY FAYY YV oYY (O5eS) an 81
VoA AR \SEY A-A YA-1vA () a8
AA,Y ! \Yay VAYY YA-VA) bl
£0,4 YY.f \EYY aysy YA-VAY ey

) VEY VEVA TAfAY YA-VAO JUCNES
0.8 YAF VE-0 YAYAN YA-FY) obT s

2 alold g gl ) oje> e cirlace Lol (6 yag8 50 slo el 5l oS bz slaasls ladhaie Judoo shite 4,
).»ol.u (Rz) M C"L“" a.,o)? oolaiul o&Ks! gL CewdYb Lg‘); 4.>; S YL 5o 4.>-)f 0)9> (9> G oK
s &yl azsl el ol 00 )91 (F) Jgaz 50 039> oo (s magd 00 Jalse L o8 by slogasli 5 o5 o>
el sl V) asld §l i oF olyr (Kiead o pd 45 am0 o ol o olyz jlde b)) asls auolis
POl polie Celodgas Bl il (0 Slisd 59, 1) ree8 00 elss ;3 Vo) el 45 85 s e o
w...u ).n)lJLA 9 w‘\) ‘) (~/\°O) M u.v)...m.u L_9>9)'> b alols lJ L)] )‘ S 9 (’/,\) M u;);Yb coluws L> o)’s)
Jolse 51 S o Looje, £0 05 ol @lp ool abe sla pasls Jy wila las 1) peale (Sovwon glis)l g
2 et Sy aliie Loy (5 es8,00 Jalse L Ys) sloasls (Sien 5 wiil Joud b (Siean (552058 )50
Wols Las (1Y) gy U aloll L) Son (g i 2Ll g0

a4 UL""M) /Yvh\l> /M 0,99


https://dor.isc.ac/dor/20.1001.1.24235970.1399.8.4.5.6
http://jircsa.ir/article-1-406-en.html

[ Downloaded from jircsa.ir on 2026-02-04 |

[ DOR: 20.1001.1.24235970.1399.8.4.5.6 ]

T

(! Mb > g.a&o o JS‘J& 9 &Yl <0 »'5) 039) Fe Jﬁl» Q'JP ‘slby'.w 9 Q‘)"? Olasine (V) Jgu\.‘?

index2 index1 VLo Sike 20 259 7+ Jola> 00 eb olSy] o5
- FeY SR AN Yoy 1,040 (0)8) Flhgw Siw LA RYA
<, YA <, V¥ 1,67 - ) (5159,28) obTj5,.8 AAEARE)
-, fY .Y vave VA < oyl YA-VY
LYY AR VE YOV VAP (olwbl®) O g0 Y1-)10
- Yy - PY TV, YT Y,YVA %z b YA-IYY
SRYNS oYY \A7ax S NYF obT e, Y-
A¥ar Nia 0,0vF cA-f S ool g0 YAYY
<, OA .00 v,ava < F50 obl e Yi-1v4
Yy - Y V4,V 0A TYev aS b Y-V
S8 -,)af AEA 2 YYAY oLl o8 YA-VEY
-,y -,YYA YYOA -Yyy (o,8) ol g Y-V F0
SN S\ FANYS APV (6 you) PLla YA-VEY
- ¥A -, ¥fa 0,YYA \,of CHVRN AR INY
SR S \5% AFEYY AN oyl Yi-104
Zal - £ VEVY -AYA ol K5 Yi-\ev
LN -,+av Y FVS - Y¥E (35, ;) gials Y-8y
-84 S\YE VY,04v 1,49 s, 518 Y1-1£4
- fof - f5f VYYY Y,09) e o Sl o Y-V
VA -, VA0 Ya,074 O,¥0) oS YA-VVY
ARV - F1A VoYY, £, VY JUEs s Y-V
YV - YPF £Y.59- Y,OFY (a8 4w 1 YA-VVY
.Y - ¥y, Y EVE 1,000 (Jllz) azy 3l Y-V
-, ¥a0 -y VL PYF Atz ol YA-VAN
-,Yov -, YEA FAAS- VY,VAP JrEayy YA-VAY
-, YYY - YEY AN YA JUCNES YA-VA0
- Y\# - Y8 10,YYA Y. 20¥f ol s YI-F)

4555 0395 5y y90 Jolse Loje)y Fe o ol S as L 5 o5 ol (RY) (Siaaod yrolio :(Y)Jgu

KM) 5,5 b alols (1) s m) glis | Km?) cols el
<50 -\ <Y <A Low flow
oY o) A ¢ Index1
oY oY R Ry Index2

a3l FAF 5 FYD e FPA LYY sl e & ao,s 39 5 QA A0 A0 liebl sl sl (Fiad o5 (6 5 siee o

wlo pald (g ) il 516 g g0 Jolse b (Vo) (a3li) o (20 slagaslds G alal,y Julow sl o

b oolitul Jiae (slopsite plyie 4 (29,5 U alold g el ccud (ol o990 Jalge g ainly jiie (lgie
Lly; lolp (F Jgaz) 3)ls /¥ 3900 (Stced v po Soegdge slopsite b (a3ll 93 p0 oS ol (las s
by (7o U alol 5 crd wolis byl b g i alaly gl b adllas 5)50 (a3ls 53 50 ool Ceny
opiin Wiz OYolae wluly ool (gilwancd g oal (g pSojlul polie Sen akal, (V) S0 il wgSas
Ot Sobawe 53 OVAY) Gl Sen 5 (rouslea lagtagsy 5o wasoe oL 1) G esd 50 Jalse 5 Vo) slaasls
woles 8 1) el ot 5 ol wrlae o b,z S koo 40 55 VFAY) (gdorme cyizmad Canslodd b ymo lole

a4 ul...m.o) /TV..\L> /M 0,99


https://dor.isc.ac/dor/20.1001.1.24235970.1399.8.4.5.6
http://jircsa.ir/article-1-406-en.html

4555 409> DLl G 43U pw 1039y Fo o5 Sl Sk

[ Downloaded from jircsa.ir on 2026-02-04 |

[ DOR: 20.1001.1.24235970.1399.8.4.5.6 ]

Sed (5 g yo0 Jolse 51 o ged b ot anube by (2Pl iy o5 Gl bl e it Sl slaarly
9 Ao y0,8 45 G 0 ol Cawds g ;500 Jelge 4 Cad (1Y) (g5 U alol b Sieed g coilos Jgu3 LB
A Byre Jale o piege (o,5 5l alold Jale siog ools pll as S 1wl o (VWWAA) o SKen

4555 092 (5 ym0gd g0 Jolgs Lojgy Fo o5 by (Sl g o5 by (Kwod SY ol (F) oo
e

R®>  Multiple R 1 JE ST el oS ol psly
Sy

CFY . 55 .49 (-A0*10 %) A+(r Y*10"%)H+(-0.005)S+(-0.001)L+0.ov Index1

. EY s .29 (-A0*10%)A+(5,¥*10%)H+(-0.005)S+(-0.001)L+0.a¥ Index2

()-‘-")&L‘UJH (é’ﬂ)—“ﬁ)wMA ().m5.l.»5)L;>5).>l.’4.l.a13L (M)Q)MS
Jlo 5o 30 0l xSk /65 b > dIndex
0,98 S ;0 obyz ke /oS oL > :Index2

© 0.45
i 0 0.4
o o o o
0.35 .. [ o 0
7 35 B
03 ¢ AT y=oa3sxe 027 | o © o
i o R?= 0.4328 03 y=04317x+0.129
) g P 0.25 =0,
: oz it § 025 ol , Weoay
> ..’ ‘ 4 )2 9. -9 ;
3 0.15 { 9 9.
3 F ® P 15 | 48 ® .,
)11 e @ °
) o
0.05 ="
0.05
0 -
0 ).2 0.4 . ;
( ) 4 ).6 1.8
- »"GL— Jl LY L)

1 0 iy (g5 5 by o (g3l 5 (Flaaline (Jlus 250 ()l y2 (uSileol o5 b y2)eS Gy AL Al (1Y) JSCs
(33 7+ pald) o ptitosiy (yammw ;5 ) bl 00l (g jlwand 9 (Fladlina(oyg0 US55 by (il o5 (3L 2) o5 L2 5 LS

or Sl oA le o jshaie al (61 2855 18 (w0 0590 039, o Plax (b2 (ladlate Jod Badon ol 5o
oolaiwl 3y9-0 05 =0 Jlaie g (VYAA) () an g doiiz 30 )8 Jagh oals iy o5 i 51 (g 1o UL g Plos L >
Olid a5 009y S Cewd bl Bblie 4 G 059> (SloaS iy 10 1S o0 Jlade aF ol las Gdew mls 28 )8
..\....:lau;o 4.’>)5 059> ‘_ngd}Lu).w e U] ;.5‘,‘0‘ ‘_g))jl.mf e g 43[5&5) stl 6).'..\3 m] 0D
(oS y5 0 48,5 I (Y5 ) Lads) o (o8 (sl 59 sl 5 e fhagdysm Jalye I3 g5 1 oS sliie
5o Aosls QL,....: Lmo)’9_> )_iio A Caousd (5).'5/14 ﬁolio Yol (_gl.a:ua_'}l.& Qdg ‘5’;.,..4)15 ‘_gl.m&_o.&_? 6|)|o as Lc:o)'P ) )1
Seyesdyge Jelos g atunly slojaiie Dl 4 V) oSl w0y, Fr Sl (o0 polie (Pl (20 ladlaie Jolos
SO yegdyge Jolae Ly (Siood (3 5eS Vo) slo (el a5 ol lis ol . aiaus )8 dow Jais sl pxie ylgie 4
Gl ol )b L g puiin aayl) gL )1 L aslllas 050 (0l 90 2 s lid Vol slo asli g <SG osd g0 Jolse

a4 uLA-A-M) /YV..\.L> /M 0,99


https://dor.isc.ac/dor/20.1001.1.24235970.1399.8.4.5.6
http://jircsa.ir/article-1-406-en.html

[ Downloaded from jircsa.ir on 2026-02-04 |

[ DOR: 20.1001.1.24235970.1399.8.4.5.6 ]

Ol ST Zshw sladibel

aS ol ol Colus Jule L) (Siacon (o yiden o5 (29 jlade .05 )ld ugSae alayly 29,5 b alold 5 o cxluo
45 sl Sl s cnl 5l ol sy 4z (S j5b bl Soytagd e Jale ol 4 oS (08 (Sianly 5l L
1095 5 (erlie S)lly 5l easls p )3 w8 oo Wl ) (65,5Le8 Sladgs (s)luk 5o (ot (1B 45 Aoy, 4l L~
33 Ol dngi 965,98 Hlanl Su o sl ol pl )ls 352 g oleiel BBl Gl 0je> bl yo (g 00g
asile ol Cewas ol o by pasls a5 bl jo aib o oL ol Jlaswl 4 5L deeje> Ol g loasLli
cdloy ol g ohl ;S ok it slo g, 51l el atejls Sye Slgo 5 )8 T woblieyd slooje>
anl f Gl o g bonsul libes izl (o g2 odle Waojs (l )0 055 (o0 arogi aillsg) 5 (e 2y ol e

g waly> e

&l

o 51 esliia U yg)l5 03 58 b Jluy g b IS aig, e (VTVD) S 1 5 cobid s o ey )
oS o Iy ol o5 ablie sl Sl ot e A el ]

2 Pl ol G g Sloj Jelov g 4525 (ATAY) (corm) o 9 6988 ¢ Blro o o e (Aslex Y
EY=00 (VA Gudol o i g (gwdige 4,85 .45 S .50] 09>

bl it lS b Ul o5 sy, sism Bl bz s eelil o 1 oy, OTAD) o siamerls ¥
OBl sl ¢ gande aulie 0uSils

Ao sloojex ;o Blax bl Jdod 5 450 ((VYAR) olglg o g Slode S« soudlpl o e lfices> ¥
DA-FF ()Y el 0595 o powe asliiagh (sgo, Hlol 3 60 Jlad S

W33 059> (69)90 adlllas) Sujelg o JlSis Jlgld ajes Jolod (VTAY) )l 15 655k ¢ wp oli> 0
DF-FB A1) cnassi 5 Ll 3z Al (5m0 03

Bl g Sl gles Gloy Gl bl TN deizjo B g o)ly) (lad pcp g Cumgs 9lye> 7
L (Ol il 08 158,90 anlllas) egian as ASeh g luer (055 Ghyy il eslitul b i,
NAV-TVE (OTIVA (Ll

sl 035z 53 (e 5 Sl ly2) Ol g9 polie Wig) o) (VFA0) (g0 g g (Sllabos ol aSilogs Y
TYA-NV0OMIO S 5 Ol psle (ol wlio 5 (55,5L8S (938 5 pole alome w350

S D) £ pe dolihad g 08 ol 0js> 0 )k s Jaw 5 Jelos (VYAY) ) 2 g g o catity (olo, A
AA

Solel sl ,Sog, 5l oolawl b glailsog, slapl > ais, Juds (VYAY) ool gw, & 5 oLShe I cp woljobls A
VP LVOIF e s slo gy oo Gl 15 (52040 5 5 5l

i slagl o Jlae slaed Wy 5 Gy Sl (o) TR (g g 5 andziord o el iogls ) -
AYFNFA (VP ol mlio § sy Lo alomo 5l gi atels

4455 s> (9 b asli | il laes (o OTAA) oolisyne> o 5 st | oo etz in ) 1)
OleyS sl oBils s 1alS 5 (gylel (il (uil IS rams DT mlie o pae ke

Blas ob> giloass ;0 SWAT Jow cds obj,l (W) suexl o 5 Gowow (b p e daizie,d Y
Ol .L;)lo},,;':.ﬂ s Sk cbla> Lo il ) aiS 090 (S 039> 169,90 acllao)

169,90 addlls) ke coluw b slooje> jo J8las L > cwyp (AVAY) oo ol o g 0 daijo,8 NY
5 b lio l Cileo (o ales (rages 5 olnl @)logmul (quaiee 5 psle (o (taled (ramojiw (455 055>
w3 oSl (s § Jazes

a4 ul...m.o) /TV..\L> /M 0,99



https://dor.isc.ac/dor/20.1001.1.24235970.1399.8.4.5.6
http://jircsa.ir/article-1-406-en.html

[ Downloaded from jircsa.ir on 2026-02-04 |

[ DOR: 20.1001.1.24235970.1399.8.4.5.6 ]

45 5 40> SLL B4l i 31059, 7+ o5 Jb 2> Sk

az S ailBog, sleojer iy y0 PBlas sl oo cwypw (VYY) b L g Oly o) o))y (2las p o daii0,8 AT

e Vo iy 55 (s o msul § S cbla> 0aSingh «ol &l o e jolaie 4

axl ! sleoje>) GIS jiny o Gladhie Luly, S a;65 5 Blos slagl,> Judos (VYAY) o (goee N0

e V8 liiss psle anly oodlul o1 olKils wnis| owslits IS aslibly (LS

o3gaze ;o Plas b > asly leslatul b oo ailsog, Sujelsue JlSis v, (VYAY) L8 (sogeme NS

Oyl ol sl Co e il 43S ez S5 (55l Cs

aslllas) 039, can Ploams slool > L52|5|)_§ ).Jlj ey cs”“")i" OYAY) (Shog8 dow> 9 9 0 «sylad 56 Y

MEN D (PIYY (S g Ol 2ils 4 i (dnog )l axbj0 059> 150,90

5 mac &S gla gy 5l eolaiul b dilyg) oo (o5lesl L(VYAR) 0oy sy B g Aotz j0 )8 i p eolsy (lad VA

(Olp! b @) Gylonsul & ayis (sl il o3 Gl aSlisn 160,50 aslllas) ras -3

19.

20.

21.

22.

23.

OYF-0-Y «(Y)PA
Assefa K, Moges M. A. (2018). Low Flow Trends and Frequency Analysis in the Blue Nile Basin,
Ethiopia. Journal of Water Resource and Protection, 10(02): 182-203.
De Wit M. J. M., Van Den Hurk B. J. J. M., Warmerdam P. M. M., Torfs P. J. J. F., Roulin E. and Deursen
W. P. A. V. (2007). Impact of climate change on low-flows in the river Meuse. Climatic change, 82, (3-4):
351-372.
Gao S., Liu P., Pan Z., Ming B., Guo S. and Xiong L. (2017). Derivation of low flow frequency
distributions under human activities and its implications, Journal of hydrology, 549:294-300.
Grandry M., Gailliez S., Sohier C., Verstraete A. and Degre A. (2013). A method for low-flow estimation at
ungauged sites: a case study in Wallonia (Belgium), Hydrology and earth system sciences, 17: 1319-1330.

Worland S., Farmer W. E. and Kiang J. (2017). Improving predictions of hydrological low flow indices in
ungagged basins using machine learning, Environmental Modelling and Software, 101:169-182.

a4 UL"”M) /Yvh\l> /M 0,99


https://www.sid.ir/fa/Journal/SearchPaper.aspx?writer=50124
https://www.sid.ir/fa/Journal/SearchPaper.aspx?writer=50124
https://dor.isc.ac/dor/20.1001.1.24235970.1399.8.4.5.6
http://jircsa.ir/article-1-406-en.html

[ Downloaded from jircsa.ir on 2026-02-04 |

[ DOR: 20.1001.1.24235970.1399.8.4.5.6 ]

Ol ST Zshw sladibel

Analyzing the 60-day low flow from upstream to downstream in the Karkeh Basin
Bagher Ghermezcheshmeh* !, Mojtaba Nassaji Zavareh?, Rahim Kazemi®

1. *Assistant Professor, Soil Conservation and Watershed management institute, Agricultural Research
Education and Extension Organization (AREEO), Tehran, Iran
2. Assistant Professor, institute of Agricultural Education & Extension, Agricultural Research Education and
Extension Organization (AREEO), Tehran, Iran.
3- Assistant Professor, Soil Conservation and Watershed management institute, Agricultural Research,
Education and Extension Organization (AREEO), Tehran, Iran.

Received: 2021/01
Accepted: 2021/02

Abstract

Knowing how the low flow changes upstream and its trend provides valuable information on water
resources management, water rights, and the improvement of crop patterns. It also helps to identify
suitable areas for water control management along the river from water resources management
perspective. In addition to economic issues, the preservation of river ecosystems is an important
matter that has not received much attention so far. The 60-day low flow time of occurrence differs
between upstream and downstream. The spatial trend of discharge also varies from upstream to
downstream. In this study, some hydrometric stations of the Karkheh basin were investigated, and
after data analysis, annual 60-day time series of low flow in each station were extracted. The average
annual discharge was also calculated and the ratio of 60-day low flow to mean annual discharge was
obtained and it was used as an evaluation index. Multivariable regression between the above indices
and 60-day low flow were established with effective morphometric parameters. The results showed
that the 60-day low flow had a significant correlation with the basin area (R*=0.8), and the distance of
each station to the output of the Karkheh basin (R?=0.2) had the most correlation with the flow
indices. On the other hand, in the upstream, the ratio of low flow to mean annual discharge was lower
than the downstream flow, and the indices increased towards the outlet of the basin. Therefore, more
attention should be paid to rainwater harvesting methods to manage water resources in the upstream
basins.
KeyWords: Regional analysis, Discharge, Low flow indices, 60-day low flow, Karkheh.
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