[ Downloaded from ndeal0.khu.ac.ir on 2026-06-22 ]

[ DOI: 10.22034/JEG.2023.16.4.101183 ]

s VEY Ol ¥ 6 5lads s LS W wdige ol s 0 100

O Wglg LS A0y g 3 9T A0g> (wihign (S 59999 19099 39 30ud SO T 39 Wy 3
Olwed oyl

T L Lo adle T hni Juslows! T ggurgn (il 7 g 58 o4l

Al eslioms slials ylials ol2ils «pra; pole oaSitsls ¢ Lils )

Olpl Glaal Glgal il ez aagds o8isls ¢ owlids o) 09,5 ¢ Lokl .Y
Ol eybioms (ylals ¢ lals oKisls pany pale caSiiils o Lobiwl Y
Olpl cilaes (ylaes L degs oliils ¢ plidsyn 09,5 wliwl ¥

VPN 1o pdy 56 SRR PR BT

oS>

ol el T 5o Jlb slaan b g ailesg, L8, bt ani¥ (5slshysesiis e sla Sy Sl 5 (o)
G.w..\..e,o 6Lbo)L4 ool WLM: L g&l}éﬁ) B o) ).,.,..7.: 9 d‘)u}m) 9 UW.)LM:)S Mﬁj u’l—hﬁﬁ) » 03319 g&}.@}n
(Si93egie e 5 (elidime S Il e Gl 3 CLulel ailssg, slaadli w5l (S el
o o dwle .ol ldail gl ls el aiilas eobidpn ) gla sl b oS canl S 68 ailsog, S LS 4o,
Slaciand 15 g ol (o5 s ail30g, ol s o ol s 03905 §l 2eS )] SliwansS iu o bajuiles
Shls sliwnsS jidy jo (LS alsog, 0gd o0 ganatl S g, 5 ciole,d sbaailsog, 03, ;0 355 alie
SzoS 5l slaasg> 00, ;0 (LS aldog, 5l ase> ol Bl jay Gl)ls s edgame )0 5 (Kivws yiuws
Wy, jupl adg> el sl 00028 Ly 1 USS (Gusell)S cpd e Goll 2 5 955 0 )13 Cols
O Gl 2395 £l Lil8l b g ol o mhans 51 e WABIY s s 559 awsgia LYV e+ 5 VFOO oy LS
ol el 5l ol ol g bools 5l eslatwl ss 5 cpund Celw TV F ol 5 ol ade> 55 05 oo sl oo ialS
9 8oy, Sluedl Sugtn S @l s e oS (Al 6 el o Wlsiee Gieel
g abhie 55,5l slacne; cblax (yaloly § (>l slaojle oy wol> asle wiige sloojle ;I culadloe

S w05, ¢ 15 92548 (559099905555 )0 omilidipen oyl adg> B0 S1g S

Ao

*Corresponding author: d.fereidooni@du.ac.ir
DOI: http://doi.org/10.22034/JEG.2023.16.4.101183


http://dx.doi.org/10.22034/JEG.2023.16.4.101183
https://ndea10.khu.ac.ir/jeg/article-1-3074-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-22 ]

[ DOI: 10.22034/JEG.2023.16.4.101183 ]

1o VEOY O3 ¥ 5led (o5l Ao ¢ ptign polid ) 4,23

odige slodp )5 Gas b canl (0 O Joo 5l (G50 (5)lgenl 5 JUCE] dalllae 4 cwiige 535)58,509555 0
5 ol ladge Copaa o ol b (SKisz 5 (Sa3elssiestis ien sla Sy s Jelse SSLd g oy 331000
wlaile 0laigys ppl adg> Sy el 10,93 1 60b5 Hlews Caedl 5w slas ) 5l a6 O lus zelS g
bl 4Bl (5550 (R adg 4y by eyaelin 40 Wl oo 45 0)J vgzy casine glas il 5 Leaibil ol
2 ol G185 g aailsog, (S b byl o il wsiee 559585505559,902 Galnlis (VTR0 (o) Sen 5 (S15:8)
51 eob; Hlews Cusal lyls ailsog, (Thorndycraft et al., 2008) oS’ o o o) 59058 90 yumis b 20 S
laailsg, opmizan (VFY (h5an 5 jas cdolin) Wit g35lsST clos,S 5 5 bl uwiige (glooslizul L
w2l 1 ool Sl 5 a8 addllas 5l (6 e S50 Wil lap)T guiainl o5 aiis losuzr (sreb Glapiun
8 T aalllas Copanl g090 (nl 45 wibly s 5o 5 Sunin Yl (lisy Oliee 5 JUIT UK S0 51 leailsag, w0 ]
SB35 5 ed Sl L OTAA (GDlKes 5 (i) W35 g0 55595 |y o] S8 i slaojlo 121
(Biswas et al., 2021) sl 60,5 s lusl GlacdBs buwg God & leailsog, i 659058,00555 9 (55909,0u0
525 Salnlz 5 o,lS ol b 5 g i Gl b s Gl lacdlea by g gk Jalse 3l o laailsog,
Slace; 55 oz ga Al o ailSsg; inlyd sl ol anl ponis Sl 50 Ladls oyl (535)58,90 5 30,5 oo
allan o ga o] 4nblo G9Same 5 cagae (Sl 5 Loy sy, Jols Slacal 5 g sloojle (53,545
(Selg e Sl (IS IS L 5 Aoy s Sl Jolis o5 ()] 5l adge g 4l wipe (535059550955
Lyl eiymo) gl iz e gliime bl ol ghlise Jalge 53 o iunsd ()T s g 55 5 Jobo & o
Fob ol s 5 llEog; slao s daaileag) (ol 8 Conds (( SHgSS OIS o el (BT 58 Cundg 5 (ST
g, JUS Gos 5 (20 bl layiall b cod aailssg, (555590 rmizan 20l 93 S5 3 1, laailsos,
(Leopold etal., 1964) ceul lguw, 1,3 o5lal g ogury 4L (JUI wllas (55 JU ool «ol by (o0 5 o
) Aoy > 5O oo ojlw Sl g ailsog, s 5l awle g b il asle Sludl slocdled (Ko (sgu 3l
I, leailog, 665l s Slodie SawolisS (o g 0als I3 ).u;l.» cod |y a0y, olul g oxbaie ol cgay b b >
5 Sallad )0 yid Slizge Wl oo o il s> g lwaileog; (ol et (VWAL (] Sen 5 (loy) i oo ol 3
shelge alaz 5l ails0g, g5 5 JSb anile (Sajslod gass Jalge ains j18 3l Co | wildsg, bawgs Of Jlisil b b
Codyk g 0y0,8 SIlasl il corge ailiog, 45 baassgm S57s e ke o] JEl Cud )l o a5 aiies
019 3 s 5 b i ladilzog, Jilas jo 5 ke slaailsog, aS was oo lid b oy 0 00 o GralS | ailsos,
i ladasin ;S )5 (S5 G Aoy, yiaw ;5 G IS s, 9 Glale B nizes 1093 5 (6 eS (L

O (She) 3,1 oMo SV 0yt b g 0K Tl 5 s Caoslin s
Erosd ey p R owiid JSU Olo 4 a8 Sl By, (qwine e Slegdge 0 s 3l 5355890559 0 Dlalllas
S3sl5890 Jelo 5 clid gz 0l o0 Sloj Job 50 als0g) (S i 5 USS 5iS (00,0 gblie wanlpl Jsb

ol 0595 1 6l Caenl 5l slailEog, ST5ele8 50955 Sl plol g (5998590555 Erlo b olisl daailsog,


http://dx.doi.org/10.22034/JEG.2023.16.4.101183
https://ndea10.khu.ac.ir/jeg/article-1-3074-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-22 ]

[ DOI: 10.22034/JEG.2023.16.4.101183 ]

ol ab g edige S350 5083500 S S5 s n 1

Shled waid woad Hlew (il b Crge slailog) sladass> aaillu § o e )0 ele (pl s az gl poe (e
AT G 5 uade hdl>) ol anlss (g 5 00lz) ailsog, b (bl sloojle o 55 5 (rmb gibie (63526 M
sleosgn o phlolar idu lgear slalsog, 6550s9,90455 (Rauch et al., 2022 AYAY ,Ken 5 o,
Lo 5558590555 ()T 1o 457 (6950 0,1 (i (B85 (soiigee o3 23y JTpe 5 12T eyl 5o (oititee
(sheadin <l g s bl Gl Bl le s dilBog; Copae )0 Grwaige SaS 4y 06 Gloalis jsbay
Gilvear, ) coul s j bae lo )bl 5 Lo U cslio (o1l ailng) 3lile 5 (il o (Db oo (552,200
.(1999; Newson, 2022

s Co e g C3ld bl y0 sl dog 0 g adlaie o 40 lap] o Slae 5 (5350585508850 e alse ol
53 L3l (p Sate 9 Gelsl alea 5l ladileog, (So59lsds50 5 (Soid la Ty oy n 9 Slllhas ols ok Coenl
4oy, (S3elsd e Sla SRy SIS 5 (o) 2 (il S9d oo Cgme (S5 0em laojle g Lagsb 125 (A
5 Uil yd Wg; «aeolisS Sloj (wlide jo .ol ol 50 Jld slaosl)d g ailsog, Ls, colis (o e Sl 31 SO o
5wt b)) Jiae sl yiie 5 (20 5 @) Hb) wily loiite (rn J3l @l fiie ailB0g) 2 50 (IS g,
Sedsn Ol Ay Sloyaiie ;0 i b Jiiae Gl it )3 pdS A5 2 45 555k a4 (el (LB ($39)58590
e 9 S 009y J975 Ol sean @ i) (s38158550955 eizpen (COALES, 1980 A YAD ()]0 5 Slov)
$925) 33 o0 w05 e ($59158 90 ()l 5 (S )lgenl il JISCEI () 1 5 AilB0g) i (Job & e Al B
OYA) oo 5en 5

GBS pln 53 @Vb Comlas g st (5 5 LS SRl 8 (S Sloj Slpss shlo g Ligy sloay ilsss,
5 las Ue Sl g ol yae slacalled alosl gl ol iy ains o oLt 055 31 (ol b npebs dagme) _lage
Sl 5 A0y s $35l58)90555 Laalpd 5 (AT oyl 5 Lol 5 o) (bl slaojlo cslis (2l
Wl F 8 sanainb 550 il clrolSays 3l laailog, @rddS Sldlls 1o a5 Coul ;53 a5 a3Y ol (6555 ]
Lol 05903 (gomails 1o g A clex atis dw 4 JolSG e o ass 51 laailsog, Davis (1899) « pgas !l o
Diledges (gamaib ¥ Sl b g T ke < puitee glgil 4 JS Ll 5 1) ailsog, [Leopold and Wolman (1957)
65l g ahaiio iy ylas Sleogas ulul » Rasgen (1994) 4 JUIS s lub wlsl ,» Schumm (1963) . yozan
ilodgad (gandils 1) ladilzog, (JUIS

slaojlo (Lbole 5 (b 50 (ootn Jloms i ealidne) 5 (STl9,00 pole Sl oS 5 lye 4 S35)58 5905859000
S39158,509559,008 Shol Sl i 5 (B s aalsl 133,13 (65,5l g Ol e (i dangi L L o slag b g (AL

\)9.....'60 o)l....;‘ l.Qd...».A) g_w‘ B

1. Straight
2. Meandering
3. Braided


http://dx.doi.org/10.22034/JEG.2023.16.4.101183
https://ndea10.khu.ac.ir/jeg/article-1-3074-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-22 ]

[ DOI: 10.22034/JEG.2023.16.4.101183 ]

Ty VEY Ol ¥ 6 5lads s LS A (g ol s 0 100

WS (g0 oS Gluiiges g (ol 4 a5 aes oo dil)] LML (55558509559 500 1 AbIE (slaojlu (Db 5 ()b )
a0iiS b dilate 5sls et g msliinme) by Lolol 1) laalol, g oy daooly aiile xblis gloojln b
o3liisl 0 )50 L yalel, g Wmoslr (sl camslio (6o yrmns el 1o WIgi o (csikite (535959505559, Sledlbol ¢ Jlta g
B9 6 S olr I Dgm; 5 b8 (DDl aiile DAL IG5 5

cnl sl o35 @Yb Ceeal 1 (555158 50555 0 Sledbl (T Gl U Slaxl 5 >k e x ol slaJUS Y
S slrosgs wiile SMSie 51 g xS il a JUIS gl orolio 6l ppancs b 08 SaS ol o 4y iilgi o oS!
S 65 ol U s )o Sliges) 5

Slag b b asS S8 (65,5laS Gl a0l g Gl 40 Wl o0 (§55158) 509859008 16 5,9LaS dngi b Lad o (slag )b Y
Wl oo i lse Sed @ (5590585905550 ,000 31 45 MBI S (0993 (55)5L8S (LI) (2505 5 kel ln s e
0058 58 ookl 850 Ol Alegy o e 09765 5 (65 )3liS Sl e) )0 (6,138 Dgmsy Glie aiile (ilas aeis o
slaojle (LbolKe 5 (b gnp 5o wilgise wilize pole S| (oS 5 9509, o lgie 4 (STl 905359 00 (S
WS ST b il (555050 4 9 Sulod )kt ST (65,5l8S Angi b Lo slag b 5 (2 Gl JUIS (bl
il oud ploxl lnl s ez gl 3 225 9 I3 Sol g ad9e b asd po Buiodd iy Al )3
080 g )b ganlllas o 5o G50y, (55598,90555 A5 Eadge Oyl (3l (e slllis o Thorndycraft et al. (2007)
U g oyz Slallas o loe Slanlive 3 oS 5 oolitiasl b Sl ek sy § (655 US sloaiyT8 o5y ailsog,
IS i bl o w05, (555058550955 990 50 W slasysle g sladjgliws lo 4 bl e s39e la
9 ToF 4 (e $59I98590955 DS o (i 50 (VYAF) ol ed 5 (1S58 sl ilo ) (55909890935 (Mol
5 ol calraly Sl b)) (JUS Slis 5 08 (o o) b 5 2l (22505 0> 5 bailess) (o)
ol aBls o et g 65w da JUIS S|

el g, 5l oolatwl b laails-og, (559985509559 0w 5 ol sl Sy cSLil 5 o, 0 4 Bellettietal. (2017)
S Olyear oSt alleog, (Seslstises s Lulyd (ol a5 aRs e (LS lag] @l wS sy (Slshyge kS
Sealos Ol 2ol Langat et al. (2019) .ol ool a8 5 ,las jo ailsog, (So5eleST bl b3l 5o (swlal o8
il 3 Sl i 5 Lial3dl o Loy T 038,S wny y GIS 5 590 31 i 31 ooliciosl b 1, LS 155 1o b ailiag, JUIS
Ol w2y Jelge 4 e azii (ul g 00,5 dnlne Cewsd Gloj (6 m (Syl polal dlowg 415 03k o 0
DS ol 5315 58 ot JUIS Bl LS by 5 JUIS rals condh sVl (slocrn 6 )18 oSy yoen
] Al

ooy b )by e war Glad > aled SO plsiear 555850585 LB (o) & See% ,o Laimer (2021)
Olye 4 Wl oo ($59098 90985 45 3ls LS gy ol el il 5y (Sloe (Slgyl )3 e el Seslus 55 5358

Lzl o yo (oiigee Sloaid; 5 (oo pole ormb Ll 5 (st plsie 4 (Gloo Sl 5o ool ails Jad > S


http://dx.doi.org/10.22034/JEG.2023.16.4.101183
https://ndea10.khu.ac.ir/jeg/article-1-3074-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-22 ]

[ DOI: 10.22034/JEG.2023.16.4.101183 ]

ol ab g edige S350 5083500 S S5 s n TA

s Sy a0y andiz po TS5 0y, JUI (55858550 (i 5 Gl oz 4 DENG et al. (2022) 05
00,5 15 |y il 3 il lieSigs il o, a5 ol s gl i ls e aKud o LaNGSat glas 5l solizul L
N

ks plonl lies wlBag) (Si3l93)90530 00 Sla ST 3y50 10 (SRegi (TAV) LlKes 5 (uniie LSl
Ol 4535, 01530 oguy GlasY 5 lo Il Comdg baojl coled ;o Gl 404, aS sl lis Lol glo o,
OhlSes 5 6L wls (il (chp Sueglie 5 o5 (Satear (SO 22 1B 5 wiis Sy, 5 60 v W30
s aSls yy oliaile S bl 3,0 50 &8ly Gl ClwlelS &30y, (S5sls8 909359 )00 Dloogas ow)y 4 (VYWAY)
3 Sely Gy S5 5l IS gy g sdolw 3 sladilog, 00 40 (g luly blad 4 GlLwlelS ailsog, oS ols lis
4 (VV0) ol)Se g yoirliy) 00,5 o0 gomaib Jl 5 sz sloog,S 55 () (olidiime; Bl ay s F 5 A oo,
Sl a5 by Glis Glagl Geiowd gl Wil n (wiige (oolid ey o3 5l by ailb0g) (S35158550955 (o) 2
o 2 (YA0) oSen 5 (3158 )l )13 (Sl p5 soailssg, o a5 30 503l &) sl alsg, 55 (o gs B bions
b o] 3ais gl A1y (5503 Ja 2 25T L 0I5 bS] sloaog> (Saolodyagtio ten slaS
5 colus dbasgs IS o 1ol 5 D blas 3l slhasss S8l g b Sluvgas ol 5t cde ol
ST SR 9 S8l Adge (s oF (gabol gtz - Jlad ol s 5 £l ST 252 ¢ Lol slaanl T o5 Jsbo
s 60,5 3yl Sl g Bk o Tyl 5l ool (glaclly, Sl ESEIae 5 35 sai e o8lsS 5 ladsg>
28 )5 o0

sl ol sl a9 5 Wisles (LS ailog; (Susslsd sesise nen Dluogas o g o) ol Glegh el 5l e
3380 )0 (a9 9,1 35 503 (535)58 505555 e oSy Sl alliog, Jlb slaanyTd g )b, (S Sys gl cnl 13
sl b S o )] B gblis (sl ooyl glassly 5 ailesg, (65138 gm; SlagSl 5 ¢ Gl B ((Sa5ls8 550 i
i LS ailesg) (Job Dlasiie 5 (Sgyaee slal (S SS (g 2 609, Gl (0390585505359 000 sl Ss
ailog, 5595850 5l sheds Sy 5 ad sl Jlo s a0 e Sl g (ol Gralesd L 51T SRS 5 008 e
Sl 5508 Sleogas 5 (LS il pl adg> Gla Thig oy b Geizman 09300 @) Gloj Jsbo 5o (T e
alos) 555998550 5 )L, 52 48 S us8 balpd 5 (Sienss Lyl e Slge Elgil el oy Ll aile JLalge o]
Jel 5 0325 090 ail505; (Sassld ga5s slaun )b 5 adg> sla Ty m Al 5 93,5 oo satie WS oo 55l
2 B lage) slacellad 5 lid S aiile ¢ gulidirme) sl yally 58l (g b gl ol po 285 salss )3
ol Jolge (15 g adlate (culidne slo)lizlo g 4ilsog; ()5 5le (LS w2, ($39l58590 (525 SIS0
S Siy ool p alsog, nl 8 oy (pizpes a5 salys iy O] pl adge g wliog; 4 pols IS 5
3590 (1 copomailog, Al sz (o plgie ) ailsog; alises glgil 529 1) ailsog) JolS5 sagms) 9 (sl B

b 5o o 3l e oo Sl (] s Jsb 3 Aoy, 518, 5 ol Sys0 50 1) (i Ead9e (ol 005 0 S5 L5

4. Tongtian river


http://dx.doi.org/10.22034/JEG.2023.16.4.101183
https://ndea10.khu.ac.ir/jeg/article-1-3074-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-22 ]

[ DOI: 10.22034/JEG.2023.16.4.101183 ]

19 VEY Ol ¥ 6 5lads s LS A (g ol s 0 100

sleads Sy @i 5,05 glej g glal (Lol S by Cgr aiile waliBe layal)l Gl WS sla b))
5 b alss T ailsog; JUIS 1o O ey (52Kl g g g0 Joloi g a5 Al (S poep 5 Selslsyoen
sl axwgi (23l 6 1)l5 s5a0b 2 sl o slaaly 5 Slabog) Slapiases S0 4 (iagly nl plnil 2ulys
Gipo%y 6N g 9,8 uled g sl a5l S oo (bl SaS igles dilate o aimeteny) Co e s
(Selstyse syall S5 OLS albogy il ads> gy g phite 9y, Rl ilin o jlge plo b Sl
B 5l ailbog, cnl Glos )5 g Pl (oo 5 aileog) gomails o culidiine) Ll b ailsg) bL |« 3155 528
ol ($59193 5909539 000

axfllao o 590 adlaico
Sl 5o )l slaaileog) (n s 5 (S kS Fr oy Job b wisles e e 58 0 By (LS als,
Sasli w5l (S ailBog; ol aiS o e B wlidpsy sla lisle 5 LS 5l 095 e j0 4 Gl loen
AlE3g) & ey B (958 - Wigled Sl )3 5 9,5 (o0 dediz s ()5 095 Jlod (slaaisls 5l a5 Coul a2 5 wlsoy
Al oo deldl Glwlels
5 AL o b, dlowl dilare lelis,] 4 3,55 1 b 4 sl gl (gled o055 cabbio goz sl i, (bl gke
oy ayddhie (o Jlo sbole (30 5w g (e S el o duo FYAD Slalllas oogusme owjlys Sl lawgis
Sl Soelan] Gjlas 51w aS wasl 4l jo I VYW e 0 0 0L Ol @Vl Lawgie aasl .ol oo 5 000 50
55 9 st 53 53 O Glsl 4 0500 SlewlelS alsog, 4 o olile (Bl glaling, (55,5lS sleoslital
olew S 5) 8)l5 0925 1S Ve vl o Sy @3 ol (ISi (Ol e 50000 518 Ol s 1l (5 egleS
il Y5 5 Sim b Slpea lals g 45 ] Lo canbs 1 ke 5 oo 05 oy (VF ) e (glailaie ]
OFAY (LS el 438,515 ol ameabs e sy, VYAV
W39, (nl (S39198)909559 008 Sl Sy oy p B0 L pSl> g% 55 de allate )0 Aoy, (ul a4 az g3 L
o 9 Ws, (Job e 5 b JSS Lol Gl adgm 5 ailesg, awaie s ols o] il s>
Gialed |y OLS alog) npl ads> S5 5 Codge | USS ool o pll il g g ailog, olis )l sla S

.Abo‘sa


https://fa.wikipedia.org/wiki/%D8%B3%D8%A7%D8%B2%D9%85%D8%A7%D9%86_%D9%85%DB%8C%D8%B1%D8%A7%D8%AB_%D9%81%D8%B1%D9%87%D9%86%DA%AF%DB%8C
https://fa.wikipedia.org/wiki/%D9%85%DB%8C%D8%B1%D8%A7%D8%AB_%D8%B7%D8%A8%DB%8C%D8%B9%DB%8C_%D8%A7%DB%8C%D8%B1%D8%A7%D9%86
http://dx.doi.org/10.22034/JEG.2023.16.4.101183
https://ndea10.khu.ac.ir/jeg/article-1-3074-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-22 ]

[ DOI: 10.22034/JEG.2023.16.4.101183 ]

o il b e S5 50 8500 S Sy n Ve

APSOE MSTYE  NCME  AYUDE MUI0E JBMSTL 4ETOE e
il ol 0 e el Pl

B4TITOTA
MBI
15T
—
190N 35007
s

411N

200N

Laiafy

E olas gl

. s
[ s gz

N
waen] T eSmes )

:wm: ERday
:H'B:‘N:
o]
-
35I|

adr4rmd

Ki
0 25 SO 100 150 20

SFYTE EI0E AV0E

OLS Aoy, 5l adge JSo 5 Condge ) S
Fig. 1. Location and shape of the Gian River catchment

aileog, of bl abis 5 e VYo v o 85 el L (055 058 (B0 Jlod sloarals (LS ailsog, 5l adg dniir s
Ol mlie 5l aniz b5l ey ol ol Lo mhaw 5l e VOO (oo, £l b wisles oot o 5,l> Sllals
3 ook i a5 Sl 4l [ caSe i VY sgan 0 aVle bwgie 00 shls deia (pl 0 oo cpael )5
5 LSy 5l iy (b 0T b )5 slaanin (izren (Y JS5) o)l dilaie (sl gl b 4l
5,Lal Sals 5 Cllelf ol 4y Glgi o alox o] 5 45 4228 6l o1 slne sblic g dilais 5 Sgge slo s
S Sl sleaiind 555 2 Wl B 40 (lensS o 3l ggyS Sl o 955 s asll 0 LS Wl g

! w)gmujwu“_iuu Ojb)lu‘s.«*mdsd.:bd OL’J‘> (Qc J~>|5)

Wsled LS etz 5l g pslas ¥ IS0
Fig. 2. Images of Gian Spring of Nahavand


http://dx.doi.org/10.22034/JEG.2023.16.4.101183
https://ndea10.khu.ac.ir/jeg/article-1-3074-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-22 ]

[ DOI: 10.22034/JEG.2023.16.4.101183 ]

vy VEY Ol ¥ 6 5lads s LS A (g ol s 0 100

o293 plml (g
5 hliseo cale qlis 51 (53508 )508350 )00 o8y0 5l ] 52 pl adg> 5 (LS W09y (o) sskiie 4 (gl (nl 5
sleards Joli mlin ol ol ooy oslawl juaghy plxil jo oolaiul 8,90 sloosls lgicay alize slaljsle 5
g Vol oSol slaylidl pyig Videe e oo b Woles (S S gmos asds Videeee oolede b dilate (owlidises;
lassil (s ,88 Gldlas Jolis al> o dws [0 Liagh ol 055 0 GOOgle Earth lolsals ,5las 3 ARC GIS
(5 8 Slallas ploxl b ol o gkaie ol (ol el ool slowl 13 ol e 5l Juols gvools Jdow g 450 9 ol o
bije ole o g o355 anlllae Jold b po (nl 00,5 (6 pglaezr Ghmgsy Blaal aie; )0 5L 550 Sledlll 45
s 3 o0l ads> (ol o Slaasl Al ye 10 e ail e dibaie SIS 558 5 culide) SALE pyy g
Jelo5 g 3o Al o 50 100 5 as Aoy, nl Gl LG Sl pla 8o 9 28,5 18 Galen 5 35l 3590 4l
FoST IRl o5 SaS ay 5 Yo ) a5l I8 o5 aomo jo (LS Aoy jupl adg> ooguce (3500 (et b daools
Gl (Job Eresi 9 puilie i yeS Sl (g lad Olugs asls izge Job (omgin cups Bl ola el VNP
5 SUae S o b chagie (55 ((SOpE8 cpS (KD G po e (olase Sla Sl (izmen 5 AilSg,
0 (5l mezr DSl Ll g 4355 g (moplesles 3105 b Caled 5o iloads (en ypl adse olis ) gla s

Alaid 318 Eo 0590 5 0dd gl unl ey opl gl

asdly 5 gl
ObS l30g) (owld(ymo oSS L
25 55 Plemslols alog; 055 00 Dgmime SlslolS ailhsg; 5l Gaade> aegaze ;5 (LS wlsog, 5 pl 4o
2 @bz B 1L albog) il adgm sl 4555 @0y whs Sl o perms als0g) sloasli sl (slasgaze
S 5l dilate ) el ot @dly Lo PO YO B YEC o2t ey 5,5 FAC YO B FAS < sl b (s (slailae
ol 03,95 JuuS g 0080 > Dl 4 aS 4l )8 add e o ST5 L onil g, STy dalaie 1o )l ol ey Slogds
5 Sol i iz 5 il g, G S wload LSS 565,50 b 5 asm, slocKin )l bowe aihie lelis)|
|y S ey 45 0k 00 (365,50 (o5 sl 5 yskite slaSal Jold (355,50 (sloSins 5 0351 15aglSS
JeSis oy g sl e 51 cmlin 3585 Sl b lelas ) asels g s 40 09390 (8l Dliga, aimd o yLid 95
30 Slgy ojlailailoas Jol> gyl iolw s &8l 0 g 0og o Al alelas )| s 5l Cdél Slgasy ol aslons
Slaiel s (i ey 2o, hls g 00g Jails 5y s 3ble jo g Sl lasls 2lg g AlB0g, s
S S 59 il (S datir S5 oS LS antr g cel O Jled - 3 rbosi Loy oLS alsg, ol S
Qg Sl Byd e e 4 S pl ol el Gyt osis - 30 el slael lyls 4T el ool &l Sl
L QLS o) 000 5 %10 (5005 ) ey 59, 40 45 JouS azmbo B3k 90 SlaSin 098 0 13 (05 055 oS

o a0 (KUM axlg) Sile sl ol b g g goma¥ b by, ¢S SalKiw jus 5l i oo JoSis


http://dx.doi.org/10.22034/JEG.2023.16.4.101183
https://ndea10.khu.ac.ir/jeg/article-1-3074-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-22 ]

[ DOI: 10.22034/JEG.2023.16.4.101183 ]

e il b ki 3505 8500 S S s p VY

SalS b bslie 5 5 b8 o 3T 5 Comls Sladad 5l ISCie Sl 5 a8 St oy (b Kis g 1 4,5

23 o iuled 1y anlllas 5,90 dllaie bl yao) i ¥ S axiws (KIVE axlg) ol awls S adl jls

34° 25"

™ 34°00'

-$;Ju_¢, LY o Sl Lo
“ . o 1
Sobe Sal S slaasY (w5 ) 48°25

0 5Km
O —

(Mahdavi, 1992 ;I uLe3l) andlas o ,90 dilate  pawlidsipee; aiis ¥ S5
Fig. 3. Geological map of the studied area (adapted from Mahdavi, 1992)

wlebime) ulpd b obS albog, bLI,
LS 59,y g a3y, wiils Sl Cowglie § plSouiul lyls 5 pl Ass> sains LSS GlacSiw a5 S50 50
Aog  cwlii S b aileog, aS 04 g0 4285 (D jg0 () 50 00l Slais Caglie ol 3 blae o aS Wb oo b >

3o Ol 3 0565 S8 e g 5055 e ek sl ey sl il il o ailssg, L1 Ll ol ldail (ol )


http://dx.doi.org/10.22034/JEG.2023.16.4.101183
https://ndea10.khu.ac.ir/jeg/article-1-3074-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-22 ]

[ DOI: 10.22034/JEG.2023.16.4.101183 ]

vy VEY Ol ¥ 6 5lads s LS A (g ol s 0 100

Loy oobd S Jold oulidiinme) Laulpd 5l ailsog, azslin g walys Gllail sl owbidine; sba,bsla b
Sl Sandg g (lidime; sl lslo b slaluly s (25 (ol albog, o g ailog (28 slaasla Lkl
29y OLSET 4 axsl ool 0939 1 ola S e ;0 o, laaSis 5l can Canl Saw oo (B a5l
al30g, OVYAY (pados mol) 3gb oo atsS ldasl deus bl 1 ) 4 & jg0 () 40 a5 Wileo ) ahd Lo Ojgon |
9O g Al w§) J.'lﬂ ddlaio QS"“"L"“"U"'A) Al &9y y° LﬁbJ.M.f U”‘ Sl uLM.AS—’ 4.;[.503) 0,9 slacel la U] ‘5.4).94 slacel
b OlS ailrog, Blbsl 5l ol Ll cl sy Sl (e mhans o bl geis; e logtalon 5 (o)
Syls adlhie gl bl )l paatd g owlidins) bl s
albogy Jooi

3y50 adbaie (63515890 5 (oulidime) Slib g lawile L ailsog) o 1o )l of o8kee Jool> ail0g, oy
alsog, Jooii pagae 3l ebbll cpl yols lid gl o)ls 0szg silaie alal, Ol dsb g 4309, 50 e G el a5
ol Voabaly O g0y a5 598 o oolaiu]

Lrp—-L
L

oy, alesl s el bl a5 col ogitins b Jsb L 5 ailsog, JS Jsb L cilssg, Jsoo €F walal, ol 5
2 J570 ke 3)ls 98 T Jsb 5l st sl o 5 wilag, S S S5k sl e abaly nl 05 oo Jate o0 42,

S 50 S5 g yho (s ailB0g) Jom (g3a e «(g,e85 Ll 5o ls  Sis ] il ddgm ISD § Colus 4 ailsog,

e = )

5 S sbaliog, sl s ol yio Jolas ailssy, Jso0 ! paiions SlS byl joune a5 Slaailsg, 3 .canl
5 aS el SIYVY plyy LS ailog, U sk sl ailog) J575 (e el S5 4 S5 ] Hlade (03 5z

loe Sl oo alssg, S i

ObS 4l30g, (Sa35ls8 )90 b yialyly
alog, gl )l

S ns5 4l ulol 2 aS 298 oo (e aieS £l )l 5 aiion £l & )90 4y Wisles (LS ailog, gl gl (nl 5o
bl el oas J5S GPS g gl sloausil 55 5 Cosl ool e Vi) e e e obie b gl
Sl 00l dlors (4,5 055 lelds )| oimy QT Aoz yuw Joo ;0 o s 31 e YV e o dga> o ailsog, glay )l aniny
20,5 o0 wgmme il Adg (g5 a5 Alhagy cean p3 m Lo e 5l e 1TO0 sgu o o gl S

ool 3l B o peans 5l B0, ol 15 sl sty polie 4 azxgi bl ool ooy


http://dx.doi.org/10.22034/JEG.2023.16.4.101183
https://ndea10.khu.ac.ir/jeg/article-1-3074-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-22 ]

[ DOI: 10.22034/JEG.2023.16.4.101183 ]

o il b e S5 50 8500 S Sy n v

JUE 555! A

Sl el slail0g; (53519890535 4 Loy Clin (2 ovkes il daailog, 6551 (J32 (S 5 (A Olrdd i
|y ailag, S ¢ JUS 5o ol qaiiiane g o0y oy ecspilie Lol JUIS S5 cilizeo glyil (VWAD oo, Kan 5
3 (JUU ot 4y (K o8l g9 003 o0 o35 1) 355 S9Nl ¢ ane Jobo )3 AilS0g, 03)l90 fiinn ;0 OIS o0 hnog
il Jelse 15U cow ley L35 0 ailsog, (Watson et al., 1999) s s ails-og, lawss oo Jo> (mgm; b g
2 6l Sl alox gl oo Dlits (BeFed (S59ds8,90955 5 (Seielane (ol Sl SRy ke
Omaaio 255 550 0,l50m BailEog ) (Si5elsd )50 Saariz (o) g Conl L5055 (65509850 LD Aoy, puiige
doailsog, JUB 658l aslllas o (S3glsdi90 byl Fpetes 51 (VF e o2l g () Sl a3 S 18
OO 9B b (6 il 420 Crogs Sz odlitul 9)90 Joliie Sl SG a5 dged o)Ll (pwgin cupS 4 Olyse
A1 Sl Jl e o daailiog, Gl e 58 iz Do 5l (Sl @y 10 (ugiow b el ol
o 4 el ol OVTAY (s 1) sl o] pae yo o slog) (gloelieil (glapugd yuois o cilizeo Lolse
Sl VOAR LS ailsog) 6l swginw oo ) Jgdz 4 dazgi L ogd o (s pxi 0,0 Job jo alold 4y JUIS Job cons
S ;b i poS Sligy 5yl ugd elad uilie lugs aals il oo Jsb ol (So35)58 )90 slo el b 500
A 0l oo atiine ol dwbe polie 4 axgi b ailoads &Ly Y Jeax o LS 4oy, 6l ooyl o Ao as
ol 2§ S LS il g 4ilate 5 Un g L Lo ilis 32005 sl 5 ol 4545 2yn o (oS
e o Conny 5 5550y & Eygm cal ol s 3] iy SliasS e 3 las] g glad o o o
Sgaze sla eyl O ygod Jalge b il Saglie (glsid 5 it sl (SliawsS 15u )0 a5 (5,5b 4 el Aty
g oo b yailie winjeS ligy 5 Glogi aals izge Job (rali8l 5l wle 98 (o Jos anlpl aaian 5 ol 2 eaiS
VeV oSl e 5 base ;5 aleog; e me 3w (LS AlB0g; sl jailie wgB glad n jslaie @
Wby, Gl wsd b 1) Gidsy 9 wlod (nyidam 9 (e &5 s il 0ld BLail (lopls aildog) (slawed 5l G
Jos 4 65 uSikea lagy] 5l g oo 48,5 a5 yo o yailie wgd glad (ylgicds 1550 (sloe pls glad o .ol ails
osleS IPVY it ongama gl 5 +IFVY SliwnsS Lid gl yilie ugd plad Silie ubul ol 1 an ouke]
sl 0333,5 Ao

O prl adg> g (LS ailbog) (Sojelsdyee slaytalll N Jgax
Table 1. Morphological parameters of the Gian River and its catchment

s Ol gS
Fl)y [adlaie
Al oShe B e oSl e
o+ fY V/YAA <IYYE NG AT 2ARA (FoglsS) yuilio zge Jsb
YIEVD QK DR t4 IvEY ANad AN (ioghS) Huilin lugs daiels
ATARYA <IYYY -/-q¥ VYV </fYY QAN (rosleS) juilin ugd glads
#100F VoYY (ioglkS) yailio aiypeS sl
V/OA] I ) gD



http://dx.doi.org/10.22034/JEG.2023.16.4.101183
https://ndea10.khu.ac.ir/jeg/article-1-3074-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-22 ]

[ DOI: 10.22034/JEG.2023.16.4.101183 ]

vo VEOY O3 ¥ 5led (o5l Ao ¢ ptign polid ) 4,23

a9, Job € o
515 Sl s 435 g 5 Gttty 0 rots B Vo 03 b 5 w3 Emed 9T 0 Sl
oty b el 51 4y o boyT I iglas baailsg, Jsb ¢ e Y+ VY e 6,51 5 oslonsl) wil
o 8,5 s G e o3 ja j0 1) wilBag; cud g (Job oo el )l (g5 e w0y, (Job & e
Fob ot (Vo Ve (S 5 [Famg) casl o] Job j0 aildog, yiws elas )| &l s sass olid « Jsb
lo ozl (n i 5l (Ko 405, cadd otz Cal o] )18 anlllan ) Lo ol o ieges 5 (S0 Laailsog,
, (Watson et al., 1999) cul Slgw, J& 5 Jo> g iolud slol o 6oy, olly ools olas ey
ool W 0,08 51 Lt Ll 5 ol iy 5 (Sl o ol i o sl (sloailsg,
D)8 Dgey Jo g dilsog) (TS g b
Onr Bl alols 4y ailbog, sletil g Tl blis glis )| M s 5l eaileog; Sy (IS ot b bavgie (Job o
ClBL galy ot b (Al o a5 g 40 09 o 4T 5 (ALt (] 4 45 050 e dslons alai 5 ()]
Eldin ) oaeld g sl iy Al Jsb e ciotie 5 ol b o] Corlins a5 ol 58 aygl3ll ol e ayls
sl s LB Y alaly b 5l ailiog, Jsb & pen simmie 15 Corbus sl dilsg, S Jsb Joles
S = Z?:l{[(%) — Hipin )
Jsb ,o eud caalsy i gyl Hi v igpe o o alsg) (Job ¢ rend (sove ) colas S ialal) ol o
e 4505, Jsb o 00 Cedls gy bl ey alold Li 5 cod ailsog, Jsb &yes 45 Jolo glis, Himin cailiog,
25 Cobue (bl opl gl e VFOO lp o] eyl Blas g e YTV Jolo LS ailbog, Job aiwn e
oty ailog, oadly o by (Al o 0y o Comdds e yrasheS VVA- A Joleo (LS ailsg, Jsb & yars siio
1935 o0 drlona ¥ alaily 35k 51 (95 e gl InSB cilie 4yl

28
tana = — D)

L2

tana = 0.016 ,lais (LS wlog, sl bl ool ol ol ZaslS o s oy, IS Job L calas, ol 4o

.o.ﬂgc Cawdds a0 +[AAA Joleo @ 46l lada 4
AL g Al s Jsb ¢ e 505 F S el o0t SL1 Y iz 40 oLS wiliog, Jsb ¢ pens Slaseie
03995t Ay o (6 yidiony o 3l liwdrgS jidu 10 LS dilbog, (IS (pl 4 ax g5 b aaws o plis |y LS ailso,
wge 45 Sl liwasS w50 pglie (sholeid 9 JUd SgSS S92y Jdo 4 gadge cal el lo )3 ks
Lol U V osgasme (pl 50 0,0 Sl by .l oo i3 cpl 0 (ol ol )8 a4 Canns 3B Lol 8 ol 3l
lie s yeS Slay 5 @ae Jsb caels a5 (5 ysboas S o i 5 Wl (5alshige el b )0 d alS
s 9 42,0 VAYY ol LS ailsog; s (alBl o 090 00 Soo3 U a0 JSG 5 adly (tal 8l ailsog o]

03gazma ;3 5 4z )0 YA+ 350 SliwdsS idu 10 ail3og, s cud pized Sl 4z 0 /A sga> yo T Lalls


http://www.geomorphologyjournal.ir/?_action=article&au=524113&_au=%D8%B1%D8%B6%D8%A7++%D8%A7%D8%B3%D9%85%D8%A7%D8%B9%DB%8C%D9%84%DB%8C
http://www.geomorphologyjournal.ir/?_action=article&au=935868&_au=%D8%B9%D9%84%DB%8C++%D8%B4%D8%A7%DA%A9%D8%B1%DB%8C+%D9%86%D8%B3%D8%A8
http://www.geomorphologyjournal.ir/?_action=article&au=935868&_au=%D8%B9%D9%84%DB%8C++%D8%B4%D8%A7%DA%A9%D8%B1%DB%8C+%D9%86%D8%B3%D8%A8
http://www.geomorphologyjournal.ir/?_action=article&au=935868&_au=%D8%B9%D9%84%DB%8C++%D8%B4%D8%A7%DA%A9%D8%B1%DB%8C+%D9%86%D8%B3%D8%A8
http://dx.doi.org/10.22034/JEG.2023.16.4.101183
https://ndea10.khu.ac.ir/jeg/article-1-3074-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-22 ]

[ DOI: 10.22034/JEG.2023.16.4.101183 ]

o il b e S5 50 8500 S Sy n

1

u.o...u )| Y] @L..m.ﬁgs ‘5.‘01...@ o c\il:.>.)5) u_v‘ ).......u [EW) su_v‘).)L..a Sl 00 G\Ml?ba az,0 NN Sgd> 40 S

] )JOLQA U"‘ )l )...05 S 039dZa 4O g S| QT uaJL‘> u......: )‘ )...QS (5’9 uajl}l.v

obS wlbog, Job e Slasin ¥ oo
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Fig. 4. Longitudinal profile, real slope and apparent slope along the Gian River route
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Table 4. Physiographic parameters of the Gian River and its catchment
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Table 5. Characteristics of the area distribution in elevation for the Gian River catchment
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Fig. 6. Histogram of the area distribution in elevation for the Gian River catchment
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Figure 7. Cumulative distribution curve of area in the elevation for the Gian River catchment
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Abstract
Assessing and understanding the hydromorphological characteristics are necessary to understand

the behavior of a river and its active processes. This is useful for understanding the erosion and
sedimentation regime and changing the river path, for making correct engineering and human
activities in the river's catchment area. The Gian River, with an average annual discharge of 2.3
m?/s, is one of the tributaries of the Gamasiab River in the Hamedan province. From a geological
and hydrogeomorphological point of view, the Gian is a small river. It is fully compatible with
the geological structures of the region. The calculation of the sinusoidal coefficient has shown
that this river is a meandering river whose wavelength, the amplitude of the oscillation and the
width of the meander belt are smaller in the mountainous area than in the plain area The gradient
of the river bed is relatively low and it is classified as an erosion and sedimentation river in its
different sections. The Gian River has a rocky bed in the mountainous part and an alluvial bed in
the plain. The Gian River has a small catchment area, and, according to theGravelius' coefficient,
its shape is almost elongated. The catchment elevation of the Gian River is between 1455 and
2700 with a weighted average of 1715.20 m.a.s.l. and its area decreases with the increase in the
elevation. The concentration time of the catchment is 4.204 hours. The application of the data
and results of the research can be very effective in land use planning, engineering and executive
applications to predict river changes and protect engineering structures such as roads, bridges,
coastal structures and railways, protect agricultural lands in the region and develop tourism.
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Introduction

Assessing and understanding the engineering hydrogeomorphological characteristics of rivers is one
of the important issues in the domain of river geomorphology, which is required for understanding
the behavior and active processes on it. River geomorphology deals with the shape of rivers and their
role on shaping or changing the morphology of the earth. Under the influence of natural factors or
human intervention, rivers undergo bed erosion or siltation, as well as bank erosion and transverse
movement, and their morphology is constantly changing. The continuous erosional behavior of rivers
every year causes the destruction of agricultural land, engineering structures of coastal facilities,
bridges and public and residential places in their vicinity every year. The study of the geomorphology
of river and its catchment, which includes the knowledge of the river system in terms of its overall
shape, hydraulic dimensions, longitudinal profile, and the process of its changes, is influenced by
various factors, including geological conditions, types of earth materials, tectonic conditions, and
topographic conditions. The study of rivers from the point of view of hydrogeomorphology has been
carried outby many researchers in the world and Iran.

Methodology

In this study, the engineering hydrogeomorphological characteristics of the Gian River of Nahavand
and its catchment area were investigated. This river, with a discharge of about 2.3 m?s, is one of the
main tributaries of the Gamasiab River in Hamedan Province. In this research, in order to assess the
Gian River and its catchment area from a hydrogeomorphological point of view, firstly, all the
necessary information in this field has been collected through library studies, field investigations and
surveying the route, as well as taking photographs of different parts of this river. Then, by studying
the geological and topographical maps of the Nahavand area at a scale of 1:100000 in the AutoCAD
2010 software environment, specifying the area of the Gian River basin, various engineering
hydrogeomorphological parameters were determined Finally, by processing, organizing and
analyzing the collected information, the results of this research have been extracted and discussed.

Results and discussion
Based on the results obtained, the flow direction of the Gian River is approximately southeast-
northwest, and the Gian spring, which is a faulted spring, is located on a thrust fault that has a
northeast-southwest extension. From a geological point of view, the Gian River is completely
coordinated with the geological structures of the region. On the basis of evolution, the river is in the
class of small rivers. Based on sinusoidal factor, the Gian River is a meandering river that its
wavelength, amplitude and belt's width of meanders in mountainous areas are less than their values
in plain. The gradient of the river is approximately low. This river is classified as an erosional and
sedimentational river in different parts. The riverbed of the Gian in the mountainous areas is
composed of rocky materials, while in the plain the riverbed is covered with alluvium. According to
its catchment area, it is classified as a small river. The Gravelius index indicates that the catchment
area of the river is an extended catchment area. The minimum and maximum elevations of the Gian
River basin are 1455 and 2700 m above sea level, respectively, with a weighted average of 1715.20
m. The concentration time of the basin is determined equal to 4.204 hours. Considering that the length
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of the river is equal to 39.027 km, the average velocity of the water in the river channel is about
154.722 m/min., which seems reasonable considering the amount of slope of the river.

Conclusions

Geological parameters such as the lithology of the rocks of the river and the tectonic activity of the
region play an effective role in the formation of the morphology of the Gian River of Nahavand. This
river is fully compatible with the geological structures of the region. The Gian River is considered a
small river in terms of the extent of its development. According to its sinusoidal coefficient, which is
1.589, it is a meandering river, the wavelength, amplitude and width of the meandering belt in the
mountainous part are smaller than in the plain area. The arc radius of the meanders in the mountainous
area is larger than that in the plain. The slope of the river bed in the mountainous part is about 3,800
degrees and in the plain it is about 0.545 degrees. The river is classified as an erosional and
sedimentary river, a young and mature river, and a valley and alluvial river. The catchment area of
the River Gian is located at a relatively high altitude. The concentration time of the river basin was
determined to be 4,204 hours.
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