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River morphology holds significant importance in the fields of
geomorphology and river management and engineering. The marginal
sections of rivers have consistently undergone changes in their
riverbeds due to various social and economic factors. The Dare Ourt
River, located in the Ardabil province, represents a permanent river that
has experienced frequent floods and alterations in its channel
morphology in recent periods. In this study, the Dare Ourt river was
thoroughly analyzed using the Rosegen model at levels one and two.
To conduct this study effectively, detaied data such as 1:2000 river
topographic maps, hydrometric data, and boundary conditions from the
Ardabil Regional Water Authority were collected and utilized.
Furthermore, the HEC-RAS hydrodynamic model was employed to
extract the primary indices of the Rosegen model with greater accuracy.
The outcomes revealed that the majority of the river sections exhibit a
C6c type, characterized by an alluvial substrate. Additionally, other
dominant types observed within the four examined ranges include B6c,
E6b, F6, and D. Field visits also confirmed a transition in the river type
from C to F within range 4, which presents challenges for the
reconstruction and restoration of the river in type F. As a
recommendation, it is advised to implement restrictions to prevent the
river from transitioning into type F.
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Introduction

The morphology of river canals is a subject of discussion in the fields of geomorphology,
engineering, and river management. The riverside and riverbed have consistently been
influenced by unique social and economic conditions. River geomorphology serves as the
foundation for studies on river channel management (Gregory, K. J., 2006). The banks of
the river and the instability of the canal are of great importance due to their impact on the
increase in erosion and the morphology of the river canal in flood zones and water
management (Minghui, Y et al., 2010). The identification of geomorphic and geological
factors that cause riverbed instability is crucial (Reazai moghadam et al., 2012). The
variability of cross sections in a river is dependent on numerous factors, and in relatively
stable configurations, the rate of change is low, while in canals with complex and relatively
active plans, the rate of change is higher. The Dare Ourt River is one of the perennial rivers
in Ardabil province, which has encountered floods and changes in the morphology of the
canal in recent years.

Material and Methods

In this study, the Dare Court canal was examined utilizing the Rosegen model at levels one
and two. To conduct an analysis of the river at levels 1 and 2 of the Rosegen model, the
Dare Court River was partitioned into four distinct sections. Subsequently, a total of 146
cross sections were delineated along the river channel. Additionally, the HEC-RAS
hydrodynamic model was employed to enhance the precision of the Rosegen model
extraction.

Results and Discussion

The reach 1 commences at the base of the Emarat dam, extending along the Qaragiyeh village
canal, encompassing cross sections 1 to 22. According to the Rosegen classification, cross
sections 1 to 14 are identified as C6c type, while cross sections 15 and 19 correspond to B6¢
type. The floodplain is predominantly inundated by floods with a return period of 10 years,
subsequently influencing the velocity, intensity, and depth of the river. The range of cross
sections spans from 23 (Qaragiyeh village area) to 60, witnessing a significant expansion of
the floodplain area compared to the initial period. The substrate of this range primarily
comprises alluvial sediments, thereby diminishing the influence of geological factors. During
this period, a substantial portion of the floodplain is subjected to floods with a 25-year return
period. The majority of transverse sections within this range are classified as type C, situated
on the C6 floor due to the slope and bed material characteristics, with alluvium being the
predominant composition. Only cross section No. 35 corresponds to the B6¢ type. Upon
analyzing the Rosegen management table, it is determined that the F6-type river exhibits
high sensitivity, low regenerative potential, a significant sediment load, substantial lateral
erosion, and moderate vegetation control. Interval 3 begins at cross section 61 and continues
until cross section number 97. Throughout this range, the floodplain area experiences a
considerable expansion compared to the previous two periods, with certain sections, such as
rivers 71 and 81, being encircled by right bank irregularities, resulting in underdeveloped
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meanders. Ultimately, the energy of the river is low in this range, with a substantial energy
loss occurring due to the meanders. Only in limited sections does the depth and power of the
river increase. Numerous agricultural and human activities have contributed to the instability
of the river, including the reduction of the river's slope and the development of meanders.
The results of the Rosegen model analysis reveal that cross sections 98-99-100-102 fall into
the EG6 type, while cross section 101 is classified as C1c due to the presence of protruding
stones. The river then continues as C6¢ until reaching section 113. Meandering occurs
between sections 115 and 118. Sections 122 to 125 are categorized as E6 type, with section
122 being reclassified as Type C due to human interventions.

Conclusion

The predominant branch of the Dare Court River during period 1 belonged to the C6¢ and
B6c branches. The analysis conducted indicated that the characteristics of this river align
with the Rosegen model. Within the two river channels observed, there was a prevalence of
C6c-F6-D6 types. Throughout this period, approximately 34-35 sections of the river
underwent a transformation into wig-shaped formations, while 25 sections transitioned from
C-type to F-type. Subsequently, after 96 cross-sections, there was an increase in agricultural
activities along the river, leading to the cultivation of crops in its vicinity. Additionally,
sediments were deposited along the meander banks during this time, and certain bridges
constructed on the river caused disruptions in the waterway. The results obtained from the
HEC-GeoRAS model showed that the occurrence of floods with a 25-year return period
would expose the outskirts of numerous villages to significant damage.


http://dx.doi.org/10.61186/jgs.25.76.7
https://c4i2016.khu.ac.ir/jgs/article-1-3756-fa.html

3 & rrea-vyr s b L
TOAA-M\TA :‘g/-fl(gb L;,ﬁ &%

https://jgs-khw.ac.ir/

. ;).;’ lg'.’

03945x0) (, 3y Juvo 3l eolaiwl b gl 00 4ils0g, JUK (S0 39098 590 Juloni
(vl 6389, S U & jlos v 3l raxillacs yg0

T a5 Sgrunn gyl Ly y3 MY goue e 559 50 Dy

mehrvarzarsalan@gmail.com :aebbly .oyl p ! e Jusd 5l c T )l Gixo oLl (659999 y50855 (5 3550 (Ggziinils )
Aghil48madadi@yah00.com :aebbly .ol p !« Jusd 5l e s 5] Fhmo oKl 659999 90855 Hlubiail ¢ J g 0iowns g .Y
fariba.darabad@gmail.com :aebbly .oyl ! c Jusd )l c s ) oo olEiils (559999 390955 Slins! .Y
Masoud.Rahimi90@ut.ac.ir :aelilbly .yl ml <53y ¢33 olK1S (65995 90955 (5 155 ais-gol Lyinils ¥

[ Downloaded from c¢4i2016.khu.ac.ir on 2026-06-13 ]

[ DOI: 10.61186/jgs.25.76.7 ]

oduS

Ao OleMb|

(S3P)9095 30 Az e g S ol I LAy, UL (5998 90
31 610 30 2 Jdo s il og, Glasils by i .cowl dils8g) Cu o g (wiii

by oole (allie £gi

> 9 s & bl (G3INICwws 390 0 lgen (golaiBl § sloixl Pl Lyl b el o &,
ol oo Jusd o cyliol (0310 (51ails0gy 51 (S 5951 040 Ails0g . ilaid 15 41 )8 ailsog, AR Al
0397 430 15220 (55599590 Ol et 9 iSbpms 315 b o lgad yu sl Jluw b 4 45 SNk &b
9SS b 5 5 ) Jue jl ooliswl b wiygil 00 il gy (gl yxe gy (! 5 .ol AR
Joo ¥ g ) mhuw jo aildogy Juloxiga joxd (gly )5 )18 Julowiga i 090 90 RPN
Foiow glojlgnle polai N:¥eos Zuo) (6510 padids (sodls 1 55y (ol po aluduw T,

. ] ] o 2y Latl e 22,
e 9 o (Gl 03U F s 0yl 050 AilB0g; g w90 )5 ool (Gluo wso3b g ¥ R4/ AYS
— Sl 5 380 ] i) S 0 )5 o 5 (0 58 2l 1FF AilB 09 (gl e 59 - T Ll 6

Gy g U s eolasw! 35 HEC-RAS ol agy0up Juw 31 o5 5y Joo Lol slo
g Cawl (58 3T s b CBC s (51,10 @ ygil 050 Al (gla yidky yidiaws 45" Sl (LS
o Jolds o) p0y90 A,k slaojl o oul calive L& e plw
Gl E 9 g 00 L Sl gy 53 g L puizrod il o0 B6C-EGD-F6-D
9 G3lwil aSipl 4 azgi b oS ol Foud 4 C i 51F 03 50 ©)9il 00 ailsoy,
3 @lcgsgame Jlosl b 23 )5 o Sledudoy chblion Hlabs F o jo ailbog) Lo

ol Jos 4 g pS9l F G 4 4oy o

AR 7ARVER]

HEYS{PRWLY
053y Joe

@Wildog; (555199590

.A—)),.;I 0y 45["09)

&,y 0,0 09, JUIS (SG38ls8 90 Judows ((VF F) Sgrue o conm; 5 Lo yd oo bl ¢ e (g0 ¢l ¢ 59 pp0 10 L]
2 ldl iz pole (50,0, 15 Olidzi (o)l ailz0g, WL & jlas o 5l ianlllacs g0 035020) 5 5 Joe 5l oolaiwl b

http://dx.doi.org/10.61186/jgs.25.76.7  AYA-)AY (V&) YO

O o)l oBils ¢ il



http://dx.doi.org/10.61186/jgs.25.76.7
http://dx.doi.org/10.61186/jgs.25.76.7
https://c4i2016.khu.ac.ir/jgs/article-1-3756-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-13 |

[ DOI: 10.61186/jgs.25.76.7 ]

’f’f)l@n"fé)w ‘I°"’-L"‘-,~ § Gy JL“' ‘_‘,-’Ld/)—'b",o}lc ‘5.’)4)3‘_’[2“ oy \A*

doddo
(Voo P 0o 5 6,55,5) 35500 L1 @ aileog) lizme Cupoe Sl sl lyisay laileog,; (5595890555
5 Do iy > g, lyme SlaShy 5 Gilert GlBl 2 b b 4 ze 5l 5 wlboy, slao s
5 sty sk i@ Ol 4 4z g L ailog) slo tiSTy (Vo) Tl Ken 5 (550e) 0500 alm Comnl O 2y ppte
T DT a53) ol Ly U5 s 5 551 oS o3 sy ey 53308 ol oo 9 ool s Sl
AWl (ol 5y (20 (VNVV2+ 8 i )9) 35800 patine alB3g) 5 pd (29 Lawgs albog) lize Si9lsd )90
ahie gl yd 5 I gmy 9 Ghaleod sl 03Y Ols 505 (20 055 S5l JUI 05 glafie (oolos 4 bl
Jelse @b aileog, S (o550 ablie (g pdy s polie (VAT ooyl &)l 5 (5 a0l Siglas) 3lo 1) Tyme
Sl lsme JUab lond 5 0022 3 L (sl e 50 5 08 i (lin ¢l s Lo (slgSl 50 5 Sl (0L
ey, yw 6,lbl cael a5 (cwlidiine 3 Sedy9095) Joloe (aluolid cnlplo (VAN YA 15 & )l59) Conl ol
AYN Ghlen 5 padie (old)) Conl (55950 090

Sl sl glie &5 cl 555, (g, o) 51 (S o8 cosl onsiailyf glaailnsg, sanainb sl hlise sl
el Al dnnsgs lailEog, 45 bLI | 50 (6 )lows (K8,50555 (slagoimdids (VoY 51 Sen 5 sully ) Cowl aailsos,
5 5 o alitins el 5 iS5 el L 45 el g Lnaling, JolS5 s stine sl )
5 VAYF) (ygile thags laaileog) (55l5d 550 B0 Guabdil st Jol 5 a4l (YFVY Y E504,5) 5,5 o
G5 L7 500 slaans ;o ladilhog, waz anail lapius (VPN AT (55 S8l axwgs (V07) Lupile
gaisainls (Ve oA e b qolie cilin g pms) 0d 4LERS Lty VAY) pgd g (VABY) ) (1 ABY) e 5 el
osiis gl 45 laailiog, py M olad 5 55,5 5 glale ogmsy b b laailiag, §l Lols (glaools (glice
s oz slaganainb slos gumail Gl VIOV (rody 9 3hiotd VOV () W ool (50T 5 (500
2gdype pl sladle )3 ok ohRaegn Ly Aless; $islsdge (ViVe o0 (ile) wb ailBsg) (5351989
iy (Y 5 VA3F) 555, Lo |me iplohyso (s (slapioms (5ol oS ol 435,53
S igh 4 e oo diey cpl ;o (VETY VY (j04,0) conl 48,5 (13 o gty slie (sloo S jobay a5 ol
2,5 o Ll 5 yudbe

2831013 (g 23550 (555 ol (g, L) pledd ailBsg; lime $35)58590 (VYAT) LSen 5 (pliws,
Sr3085 (o5 (St OlF 0555 Joe (IS heba g Sl S5l 55, e sunaib b JUB Sl solaws gt ol
ool 09,0l (555U (559198550555 (Ganaiid 4 ladlllae b (VWAY) l,See 5 ey o)ls ) lsid ailsog,
wz Oysods 68l Sl sle b CawsVl o dwilsog, (66X A5 v so lis axdllas cpl ezl 55, G
sleslinal L OYAY) o5 5 (&Y .l J925 b 55 aliome S5 &jgots SIS L B S el Jobo 10 5 0090 laslo
el (bl aisls )8 anlllaes g0 1) aslS VY Jobo b shole w9 L o Joliaz )3 39,2l 409, (55, Joe
23 50 e g el oaazie D3 665N L a5 oo 5l slaidu .ol DA 5301 slls ailg, plael ido sudos
Jelo 4y (cagly 50 (VWAF) (55 09 laailsog, slao,LS (gjlupslin 4 pladl (sl g 0l cod b T i 4y 4l
0l s dw ol a5 sls lis aalllas cpl.c3lo ol (59, o Slas] )....L 5 0lloe ails0g; sl (5509890
lme 5l (225 sBagh ;5 (VTAY) ol Bes g paie (Lo Conlomus )5 e J218 )3 Sligw; ol aind 5 g9l (29
Ol o] wlidios mbs wisls I3 ganail g Julod 9550 55, (Soiglsdygess Jie 5l olial L) guo B ails-og,

1 Gregory et al
2 Minghui et al
3 Schumm

4 Rinaldi et al
5 Shroder


http://dx.doi.org/10.61186/jgs.25.76.7
https://c4i2016.khu.ac.ir/jgs/article-1-3756-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-13 |

[ DOI: 10.61186/jgs.25.76.7 ]

VAY OISR 538548 | o5y Juto il ooldiw] b <1531 0,0 4ils 39, JUIS 138 30 Judoi

U s (Suasl a4 cowlas Gl ol ais 518 C saalb o ablic a5 slo sy ;0 guwo,8 ailsog, aS ols
oadedly B aids o ablis a5 lo i 5 5 Vi oy o8l iy S8 Y oy el s il Jemily
ooliinl b ogjan ;5 aileog) (g5lujl Jemily (2lj)l g gumaiil & (VYAY) () S g puide olo) ally oo YU jlonn
e 4 sl 4 B sy, an sl 3 F 5 G g5 slaofl 6,8 S qulis ololy aiilay o3, Ja
5 LS el ol D93y w4 wilBog, yiaw (SolidlseS g awle g b ag, o ey LB e Sl glacds
S S Jlo g Ny s Bua b o9 ldl albog; $3909s90 008 Sl az L Julod asllae 4 (VYAY) pote e
39 S CBL o Sldl glacdles (( SieiST o8l |l ki s s ol Lo aS oy lis bl ailasls
039 axlge 55 lodew ooz ) Lol 3l slo Jlo b jo &gl 0,0 aildog, aiiws B o5 W,
sail jo Jis! ol s el a4 Sbls SeS il oo o] JUI slocas aisi ags g ailsog, Co poe anlllas .ol
3255y wlye ks Jae 5l oolaiul b jiag S Ve (o (&5 Job ay &gl 0,0 asldog, 5l cidu iegh opl o 1A auS

355 (o0 B (S59098 90955 Jeloiods 125 9 )90 90 9 Jol o

bt b9,

o)l il gladlaie OF plojls (5 g ,00m slaools 9 VoY e v v LuliacS )5 SIS0 5 gloasis | (iagh cnl 5o
A 4 i T cladtdi oo alowl sl 5 el saooliial e ol s ¥ i (slo lsale psbas
Db 50,5 sastine gl ol ays anlllasd 9o ddlaie glp jo VS 08 LDEM 4y sl jo g s 5 TIN
doe & Glare slasussl @ilsog) odgume 5385 (o) slp izen ol eslitul &)l J565 pslas 5l albsg; (S
&daie VFE 5 ol (sopnds o5b T s dnllaes yge dilate ¢ Slowe sloass;l 55 5 slojlgale yglad Judow as asg5 b .ol
OS5y Jae ol oolitul (55,5 Jaw ) iy (slizme Jelo (gl aslol )0 000,55 ail0g; slize 69y 2 5250
S Sy Jol mhaw el 43,513 Jlos 9550 0555 Joe pgo 9 Jol mhw (g (ol 5o &5 Sl gl Sz )l
V) S8 05,5 oo (aseive i3s3l s (nl )0 083 o0 S8 gy 120590 |) (S Dlasiin 5 (Su3sl98,50855

U.Caﬁ ch&n;%u-i” o’.:;dbu &‘93

(V¥ T a0g; (g5lasl (qwiipe sloial) A5, gl (3 9 (Job 5 (o658 ablio (V) S

% National Engineering Handbook (2007); Rosgen Geomorphic Channel Design,


http://dx.doi.org/10.61186/jgs.25.76.7
https://c4i2016.khu.ac.ir/jgs/article-1-3756-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-13 |

[ DOI: 10.61186/jgs.25.76.7 ]

’f'f)lef"yﬁo)u ‘fﬁ.“’,‘} Cone JL“" ‘ﬁé‘}b—?,ﬂ}‘ﬁ‘sg);)b’uh“ Py \AF

1097 Sadlie Joli a5 0 15 o )18 (s 20,90 A9, (STyme ($59998 90 5 5y (e Abedis Joo pg0 lan (o
V) UK a0 djainw 5 (2,8 A Bos Cand o S 0Ll 865 S (JUIS slge ( JUIS s

‘ s:reamTYPE A D DA =

Gravel || Cobble || Boulder| Mmk

pqmlnant Bed Material

| SiClay| Sand

Entmnch- : 1422 | <22 | nia | <a0 | <22 >1.4 >1.4
w/D | <12 i >12 >12 >40 ‘ <40 ‘ <12 I >12 <12
Sinuos | 112 >1.2 >1.2 nia | variable >1.5 >1.2 >1.2
H.0 .04-.099 .02-.039 <02 | <04 | <005 | <02 | <.02 .02-.039

(V¥ g, il (pmmign slazel,) 555 Jobo ¥ gebaus 53 5130 y90 sl L (V) JSb

WOlige 25 T8 A 5y P9y 00 Gimee Slakme (ol dlxe 092

Sybisn eess syl Jsb aoly 53 ol s £li5) B! (6 Sel Gk ol gl cad JUS e
zlel 3oy, yiao ViV e v uldecS 5 3,5 005 sloadds g9, 5l &gl 0,0 ailsog, sl s (VAAFY F5)
RV g

YeFA VL) Ko yows -) icwl sadganaide aiws £ 0 UK olge 55, Jow gamanb wlel i JUE Slge
Y-£F) oy =¥ o o T -VOF)  (Siwogld s -Y (o lo YOF-Y - FA)  Siwashad s -V (o oo
OAY YA Sles) Gioshoo /28T 123) (o) yimn =F (o oo <[+ FY-T) (glawle iy =0 (o oo

By se drmlxe 0y B 3 i Ole g albog; (390 i lie I (SOl 055 aSlh (SOl 395 Lo
O R PSRN U TPV Y DU TS SPRIERURES JENM JCI IS NCE JNC R SN
A3 oo slid |y (Soldl 068 axls b 0950 @) S

flood-prone width

i

2 x max. depth,,

bankfull stage )
’

(Ve Y ailsog, lusl owiige glosal)) (Soldl 045 ol awloo og2x (V) JSCi

Rosgen”


http://dx.doi.org/10.61186/jgs.25.76.7
https://c4i2016.khu.ac.ir/jgs/article-1-3756-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-13 |

[ DOI: 10.61186/jgs.25.76.7 ]

YAD OISR 538548 | o5y Juto il ooldiw] b <1531 0,0 4ils 39, JUIS 138 30 Judoi

Al om0 el e (2Nle Bes w4 s Gl (B s (RS (] e & (P58 o
izl o 3l Lo s 59, wiz dadd a5 s JUIS ol (o0

o & 053 e S gy Wi on izman o0 Cad @ & e 003 Job 4 sl T Jsbo sl s g
OARF (553,) 395 Uiy a5 e

aallans 50 4ibize Corny

CuaBgo a3 51l oad @Bly il 0o Jles 50 oyl A9, o T by 40 @Bly ail50g) 1 e Dyl 0,0 AilBsg,
S FYFAYYE V1N la Job 5 Jas TAYAVFLE YA+ - 0F la b e (5 aslllaes g ailaie o o3L,
CS o (IS e sl 00l LSS o8 ailB0g, 9 sl jal ailsos, 5 a0 5l Al cpl el saliadly
5 oo S Cewdmmly )8 6 ywel S VY e (b 5l e sl 00 ailBog, cenl Jledh o 4y gix 5l aSlB0g,
(NS oS e Glabins; @ Gl oo D58l 0)0 AilS0g; jolme slaliws, Sl 0gl e Gxle )l (550 A0y, 4 (e
alsog, A Jore U Ojles dus Cewspol Jolbos (gudod cpl o Sllllas o5l 0,5 o )Lal Maw oy 9 (ils oo
o3 o (LS Ty 3 90 ddlaie CosBge (F) IS8 alli oo fegl S Ve ooy Job a2 (o)

47°

*30°0"E

47°30'0"E

Olpl oy Jlib o axdllnd g0 (go0guo Cauxdgo .(F) S

(o ) +) S8y 0,8 LY i lolsmle gl (5105 5 (Sl 3k 4 5k |l 5o ganaslo 5 Jlo sl
>y il e gyl 6o Glls SliwrsS jidu CawdYl Caand o ailBog, aS sl lid osls cpl gy el
YUY o, ablio 0 4oy, pizmen W09 blxe O jgody i LS sl )laenl dws 4 by juilis abolis
U5 50 el oo osliwl HEC-RAS Seelosg o Jow 5l O saimaiys lp Liegh opl jo o)l peenS
o9 b aid 3 &0 sla Jdow 4y ax g5 bl ool ool (Ll O dxies (2 lsi 036 T 0 OV (sasuaigs (O)
30 99w oo lad Ty oD sladigy cp i ALl YO iS5k oy0 @l Yoo g Vo0 -00-YO -V -0- ¥ iS5k

g g0d 0390 Mo zhaws o138 w3g, Fojl s (gum sleo,ge


http://dx.doi.org/10.61186/jgs.25.76.7
https://c4i2016.khu.ac.ir/jgs/article-1-3756-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-13 ]

[ DOI: 10.61186/jgs.25.76.7 ]

V1P F Jlgs Voo loks oy 9 Sy Sl (3l pizr pgle (60 3,5 Coliniini AP

SrSosll bl &S wdlboe (SaBosS (a3l sl 5 Joe slaalh s jo ol oM I (S

s glailsg; ;5 45 4S5l @ azgi b 05 o0 dnmslone 1yl (20 Sl o Ol gl (B g (D B0 Bye
Gord 29 drwgio dew 50 Ol gl (50 4 Al B0 s p0 Ol s (20 Jolae (SadiogS (aslis lade 2o
5ol g b 110 g Al B+ cutS3lojg0 (gl ailog, (Do sty (28 drmlins 5 (5951 Cso 41 L (55 0 ]
Ol 4 az g b oged b |) (asls (ol jlade 330 (LS ©)jg0h wdgae (pl jo 485 15 (Lo ablis Jobo
e Wl VD 5 B¢ iS5l gloo g8 gl st 0,0 oy, D Cd e dnmslne b 485 sy sl alows

S5 )8 Sl m 5250 ety (FolidlasS aSLs 2 5, e ol slo

47°19307E 37°30'07E 37°3030"E
= -
= =
& £
= N
> >
o o
= =
= =
oSN N
1o o
o o
= =
s =
& =
2 Km 73
e <
o Lag
47°19'30"E 47°30'0"E 47°40'30"E
OS5y Joe bl @93l 040 aildog, (glyme (S 59998 90955 (Guiuainb .(B) S
O3y Jow b Judox

lail>og, i (pl 51,0 sla Sho oS 8,5 )8 anlllass g0 g ol olulid dil30g) b g5 F Gubid (] )0

Sloe 25 20 @ 55 Joe (V) Joozr elul 2 aslllans g0 03905 5

(Ve oV ailsog) (65lusl (cwaige slesal)) 55y Jow bl p aild0g; cud (S 39 ouatd b )lixo (1) 0)lels Jgu

BUS gy S5 S Galep o Wosey Loy Gl Coles  al5g, oo
Ligie o Ligie Je Ligie B6
bgie oS oS bt o et o Cl

N pves g g e o ks Cé



http://dx.doi.org/10.61186/jgs.25.76.7
https://c4i2016.khu.ac.ir/jgs/article-1-3756-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-13 |

[ DOI: 10.61186/jgs.25.76.7 ]

YAV OISR 538548 | o5y Juto il ooldiw] b <1531 0,0 4ils 39, JUIS 138 30 Judoi

bgis 3 3 e 2k Do
sbj ks bsgie oS <> 3Ly k= E6
e W . e Fo

S JF Sl Jolis Boes ) 03L 50 sy iz () S5 50 andlland jge 00gdome  culidyuey 4l ]
Jolis Logas ¥ 03l les 5T slacKin 5 g3 ooy Sol dyaglKeS o o, — slasle Sl ¢ thew Lo o Sl
(SB] S« Siwaulo Jolis ¥ o3b 10 oy i o] Sisdslo b ol jods s oy o« Siwdnslo 9 JI5b (5 10glSS
VM olelis )| o (8] soailFoly Slgw, 5 axSblbg st 51T 03l 10 (e (uizr g sl (VL 50,8 Wil a8 o
ol 0as oSz g5l ile 5 ol glas)) jo 8] slaailEoly Glga, g Sélby e

47°20'E 47°30'E 47°40'E

A closal, W<<}E

FEFEY s

S ome; (sl

[ esjlen Ko ks

B ooty e

[ sty Sl Ry s sl o5l
] e e 5 (A5 (shagss

] At e S

[ sl o 5 5 S e

39°20'N

,,,,,
[ omls )1 55 (] sla 1L Sligusy 5 xSl by, e
[ ety S o G5 ol 0355

] S e 5 Laglsis

[T (Y 3005 55 g8 5 St dslacias3 5lo
[ (cosad
] (5 as5t)Sal S 5 (sl sl S5 e s o)

[ cotzanl (ola Kty 355 St sl Sale usy Sl o S
] 1SS 5 (sl alom gy Sl Kt sl T a2

[ ] ot > Sligusys k35 (sl JUIS

B S e S5 oy e

] ot St g Sl (s dahas K die

39°10N

L) Slaadsl ;2 w8 5 JglySeduslor o oy

39°0N

caxdllaos ygo 08 gutte o L (g ) Al L (F) S

o3L ;2,0 AT Wl s 0L T a4y D ygil 0 )0 alsog, 55, (ol wands Jow sl el 538 Al cg
2 T Oyl oy0 Aoy, A5 F slaosl sl 55, Joe s s aue )8 cdslie Jglate slagXII L |y

M) o3b
Jols LYY U Y po e ablio g ojls anlolad o 8 sling, Joms (S0035 Uoad £4,80 & jlas o Caws iyl 3losk oyl
VA 510 coye abolio g ol ool (ai COC £45 51V BV o je abolie )55, Jow gomaids 1o (V &) 99 o0
5 050 0 |y (Dl S (g iyl Ve Sl 090 b placdw o5l ool 55 )l 43 BOC s o
1D G YIAY o (Sai055 Cond ablie cpl 4o .0 35 o 5 a3y, Gos 9 & ad e pu p oMew gan sl 90
2 Gos 4 (P e MBS I8 T (sanaii C osgaza ;0 45 (ablie o5l cnl 50 (raizen )l (logi VY
95 5 i ol (nl 5o (g uilie o8 ) o0 35 VoA 4 STa ablie (B 50 g 000 VY (VL ablie (pl 4o
Lol lawgin ailsog, b2 (65,50 9 YU pgwy Hb Gl @yel 00 wilog, o3l () o el ABlS arwg ¢ bl


http://dx.doi.org/10.61186/jgs.25.76.7
https://c4i2016.khu.ac.ir/jgs/article-1-3756-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-13 |

[ DOI: 10.61186/jgs.25.76.7 ]

lf'f)leg‘Vfo)la.é ‘W} WJLU dééb@f}k&dﬂ)gawn \M

ol sl aBlanwgs D sladigy 9 cunl §saes 105 § S lyme Ghlo C s (sodgame ;0 &gl 0,0 ailso,
25 alog, 0)US (LS iy g ooy bLII 5o (8 pl S g Lul g e 5 e sleys b ailog; Sl s g4
il Bl 53 s 5l ol cnl 53 gl 0,3 Alag, e S3ald e rimad Bl Sl o g5 ]
Jrily Vb (L il o0 slls 555 Joe gl C s angazma ;0 &gl 0,0 ailbag, sls plas b
S B lailsog; o wilioe w3 (b (LS Gidis S5 e 5 Vb )L Gtale® Y (ase) Sk cosS Lo
26 bl S 55 i Bl (VT 51 7205) o sy ot s wp5se ol 1, 19510 e el
s b ail30g, lawgie (S0l 055 009 VY (VU ] Bes 4 (5,0 atli g ol paie VIV B V/F 005050 ()
Comsla oy glils a0y, 55, Jow gondad ulul  oogasme ol jo &gl 0,0 ailbog) o)l b > Joles
A8l e Lyt oS iy LR 5 chgnd 65 ialasd g gyl ol L oy o

47°31'30"E

47°33'0"E

39°30"N

39°130"N
39°130"N

AJL.asé C.’A..f.f)'l.? © 390

=
= =
= - 5
2 |0 0.75 1.5
I < 5
47°3E)'0"E 47°31'30"E 47°33'0"E

@)l 00 AlB09, (1) 0L 58 o5 55 Jwo Guivadnb . (V) JSb

(Y) o3b
3 & o oDl S gy o3k ()3 g Jali |, B B (3 08 (sling, L) VY 10 abli o}l o
sl 7S 5 039 (o ) (21 Sliges 31 Logas o3l cnl s i (A JS2) 015 (6 pfimtir (1331 sl
39550 i i A Al YO caS 3l 0,50 b oD s 5STo3L ol 50 ams oo cawd 1 g0l a U 1 095 Coonl
iz g 8yl 1B FC il jo iy Ol g o @ 4z L a5 ablie C g5 il ojl ol (o250 gblie ST
Lol Glogs ,0 VRN STas g VI Blas oo o5b ol 50 (6ol 068 Cos .ol ooy JuSis 2d ol 5 |,.S| lagy] yiws

8 Riffle - Pool


http://dx.doi.org/10.61186/jgs.25.76.7
https://c4i2016.khu.ac.ir/jgs/article-1-3756-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-13 ]

[ DOI: 10.61186/jgs.25.76.7 ]

VA O09 539540 | .y Jobo 1 o0lias] b 5,510, 4il39, JUIS (52 53)38 30 Jodoes

YV oo abolie consliamsds gl ol pizmed bl o ke YEF/- A B Y VA s 3 Loy &2 ob o
50052 VF 5l sl adolie cpl (Solilags asls o8 conl 438,513 FB s o 53, Jie saisaias 4o FF-YY
B6c b YO ojleds ooy ahaie LS il ol ;o 9938 Wb pizmen il o0 VY (YL QT Bt A (2, S
et sl Gl FB s b ool 0,0 ailsog, (55, Jde (s e Jeo o 10 o5l opl jo el aus 51,8
5o atlon hwgte (BLS Abg S5 s Vb (bt 61 Gale B L (L agm) L ciend Ll Jiily YL
e Al YO ciS by b (Dlw J.ul; Cod Wl 18 M s jo a5 SeSiuw 3blie 1 (g ks 00gane
DB o5 a2 5 0,650 055 41 qrgmS Sl il 0)0 wiliag; oS YF L YE e abolia 10 0058 o0 3 o
bgie J 7S g0k b o)L Gl B il by (b o5y 3k bl ailsog) oo g9 cnl 00 8 o0 has

47°3130'E 47°33'0°E 47°30'0"E 47°3130°E 47°33'0°E

39°12'0"N
39°12'0"N

z
:

o
=
P~
o

-3
a

39°10'30"N

Z
{

o
2
)
-y
2

(¢ el
alugd CuliS3l 090 FRES

0022645 0.9Km [i

47°31'30°E 47°33'0"E 47°30'0'E 47°3130'E 47°330"E

47°3430°E

39°7'30"N

39°4'30"N

gl 038 dileog, (V) 03 55 (535 Joko (uivainb .(A) JSb

(¥) o5t

G (s lid 03l ol 10 (A ) oo aelol AY ojleds oo e aado U g oadigg i #Y o0 ablis 5lo3l o0l
Comw LgLQ‘_g)‘j.o.le 4.1....454.’ 43[5.)5) A 9 Yy ssle é.lol.n.o L5>)" ® 9 ..\..SGA ‘..L.: ng.&a.m} w.t‘)S‘ (51"'9 o)l.: 9o A
L HEC-RAS Jus Slg e 450 g w055 e 055 4 alllidawg SO ba,yailis 5 ouls blowe 995 Cal)
aaio ;0 .35l )18 CMw g o 55 e 50 (3e8 9 B L SOdo il plaling, a5 ols lis JLu YO ciS 3l 090
A= AY ose abolia .canl COC o5 g4 5l 55 AY= £ Lo se ablie .05 oo 51,8 BOC 5 j0 A ahaie ;5 duze
D5 o0 095 4 COC s dazme 0jb 3115 &8l 0,0 ailsog, s £95 o] 5l w9 EBD s (610 20-91 -



http://dx.doi.org/10.61186/jgs.25.76.7
https://c4i2016.khu.ac.ir/jgs/article-1-3756-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-13 ]

[ DOI: 10.61186/jgs.25.76.7 ]

V1P F Jlgs Voo loks oy 9 Sy Sl (3l pizr pgle (60 3,5 Coliniini V4.

GYFIVO o E6b G 50 (Soldl T sl ojls Hlugl F/YY L Y/AQ Cée Gl 50 (Soldl 8% cos
slhoslaiul b (Sdgjone slo Jdos all o ‘S:.é)ﬂ £ 5l 3 o3l ol edims LSS s iz el lgs 0 VNNY
G nS hw sloaig LI AF A 388 B FF o ablio o o aildog, a5 ols oLis HEC-RAS Jus
Joe (S0 sladelo o3l cal Job 5o ol 00,5y (al38l gblie cnl ) ailssg, Gls 5 Ges O] @ 5 00
o,y (il L g 00gr Cull iy oMhw sbdaigy (Jlo YO 51 Jiw <8 5b slooygo b as ols las HEC-RAS
VY U #F Lo,e ablas oy 1) (65,80 BN oy yiiion aile0g, a8 o Tagy (o8l aile0g; Ce s 5yl cdS5L
Joe o pae Jgu Jdow bl o3l ol 50 &gl 0,0 aileog; awiinns (65,31 BT aalls Lo ailsog, ablin a8y )0 4
S 5 Bogie 1S falio b 8 (s e Lol Joslly Ml (L ol (ol EBD o5 s, o5,
ol 00 oS5 EOD 3 COC wilsog, s g9 ¥ gl 505 cpl il oo YU oLS g

H7°28'30"E 47°30'0"E 47°31'30"E 47°34'30"E

39°180'N
39°180'N

39°1630'N

=
= =
= =
i =
5 &
2
&

=

£ =
= .= =
= AJlwagd I 3L 0,90 by
= =
m .

o 1.25 2.5

I = 2

= = K e
47°28'30"E 47°30'0"E 47°31'30"E 47°33'0"E

@yl 030 dildogy (F) o3l yo (5 5y Jue guivaid .(3) S

() o3b
Sty Gl Bl i 0l al 3 (1 JS8) 55 gm Jal [, VF8 6 (ol cslins,) WA (56 ol ol o
I L o8 Ko (sloesly By S o by ol b i 3 5 gy SlnsS Las 5l iy, 5 8,8 g
o (555 BT 5 el o5 o, (55,51 03 ol o WS oo oy Gl Dl slatigy 58 e Sl 090
5,9t lacadld b oo Gl Aoy, Glg5 5 Gee 3gaome gblie (S 50 Lald 0,5 o0 D90 bajailis )b
0alS o3l pl ;o Oygil 00 Ailsog, ot wl 0030 )5 AlB0g, (g luLL o ge aS 009 05 Jlews o3L (! Ho Ll g
S5 555, Jae slo ol gl 5,5 o 355 4 (1.0 51 iy sy ) 458 dnags IS5 Lo pailin g5 5 iy
e 5o (S (SO50y9p Sde V) Lo e ahafie g a8 ,F 093 4 BB s VY- 109298 Lo je abolie a5 ol
ablis o 008 oo log Aol VY aaie U g 0,5 0 095 4 COC s sazme ailsag, aslol jo .ol a3 51 3 ClC


http://dx.doi.org/10.61186/jgs.25.76.7
https://c4i2016.khu.ac.ir/jgs/article-1-3756-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-13 ]

[ DOI: 10.61186/jgs.25.76.7 ]

14 O09 539540 | .y Jobo 1 o0lias] b 5,510, 4il39, JUIS (52 53)38 30 Jodoes

GIYY ahais oyls )8 E6 s o \YO LYY ablas 0,5 005> 4 G Sl el 00 wls0g, VYA L VYO
e (858 03l S & gblie (l bk 5o rimer sl 00 € o 4 il 5 i wzse Gl slaclles Lo
Shlo s pl jo & yel 0,0 ailBag, cawl 48,5 095 4 BOC s VYF 2, ahate .ol aidl s Aoy, gl
Joe el @l rizman wilioe Ime p oS ool 525 (Jolite ol chaugie (SOl 05 o5 stomy s
davgle osm; bl Lol Jeily davgte Cpnlas Shls 1ize g9 cnl )3 @)l 00 albog; a5 ols (las (575,
s IS5 s 35, e Vo BATY e ablin 5 a8l o gt (olS by J55 5 o8 (515 ialep
Sl )l e g5 0l 53 D58l 00 a0, sl 7o 45 w0 0 (Lt (55 S Sl (eizren 05 o oy EB
Al adle Yl (s ol (g J5uS s b )8 alu B dagio (g )b e Lol Jedly Y (L
3o,y aleog, SW L g 00,5 0 Jas C6C £9 4 ablis ag; el F oo slls as VFY ahaie >y a0y, oS

WIS o S9ym wil30g, b g9 0l

2
o
)
o
o
g

o
3

39°24'0"N

ATU0E

47°25'30"E 47°27T0'E 47°28'30"E 47°30'0"E

39°22'30"N
39°22'30"N

Z
H

O
N
o

o
“

39°24'0"N

39°19'30"N

allgd i3l o0

39°19'30"N

39°22'30"N

47°30'0"E

47°25'30°E 47°2T0'E

@9l 6y0 4ile3g, (F) 63l )0 o5 5, Jow gainainb .(14) JSb

b 285 18 (Se39958,90 oS 9550 (055 (el pedds Joe jloslainl b el )0 ailsog ) (sl mme (Gipghy cnl 5o
ol £95 a5 ol las b Jdow pioren (ol 00y B6c , C6C s ;| 9t Y o3k o &gl 0,0 wilbg, sl e
o) 50 sl e CBC-FB-DB sloccs 51 o9l slyls ailsag, slima ¥ ojb y0 o)l Salen 55, Jow b ailsog,
o ,S hos F E9 4 C s 5l alssg, YO ahaie ;o g a8 )T 055 4GS Sl 4oy, YO- YT ablis ol
alog; slme ablie nl 5lan 5 055 oo by S i Sl (Do cels Sligy FA LY ahate 5T o3l 5o cul


http://dx.doi.org/10.61186/jgs.25.76.7
https://c4i2016.khu.ac.ir/jgs/article-1-3756-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-13 |

[ DOI: 10.61186/jgs.25.76.7 ]

’f'f)leJ‘Vfo)w ‘I°"’-L"‘95 S JL“' ‘_‘,-’Ld/)—'b",o}lc ‘5.’)4)3‘_’[2“ oy \Q*

b Gaioren bl oo C6c-B6c-E6b b sl D ygil 0,0 dilB0g, ¥ o3l o il oad blowe BlLbl (6 )lgenl lawss
A pj 4 Alesg; BLbl g wiS ooy Rl Aoy, 4l 0 (65,5laS slacdlad A7 alade 51 aa 5934
ol 9, &5 2ok (B g Wload I8 ajailie slao ST )0 Slge; 03l (ol o el 43, (55,5laS DY paze
oLz HEC-GEeoRAS Jus sla 3,5 ] SRV PRV g JE PR Sias] Coge ol 0d 0003 ,5 Eilasl ails-og,
28,5 waalys 8 ol (Brme 0 (Bl SIS sl laacils Al YO CiS k0,90 b oM £985 L oS ol
oy, 655,18 of e a5 S el Gl (Dl sladigy (250 V0 B AP ablio (4 ol (Lt gl (izeed
Loy auS oo lag (olpdl Cadiay oM clis slaaigy (2,0 Fojl jo abl oo 095 o Jolo s 63V gl | 5o
15 S5 555, S slo a5 33 a5 Pl o obin b o 5 s blis (oDl (cloo 35 il
o5 C 1, a0y, cosd s 4 VYA by adaio 31 sl o EB-CLC-CBC-DB 3l sslie (sl slyls o3 oyl a5
B,C,D.E,F islocs glgil lulits 5 yomie oyl 0,0 alsog, sl 555y oSeislsdypes5s Joe gidinls sl azily
0 U o 55 90 by S 4 Vgano boailsog, plo 1o o Simgh plo Slallas gl ol ons wilisg, Jsb o
alyl 4 ymie a5 0l JUIS ()5 ol gy bawgs zme (5,0l 5 DS Sl Bl altas ol oS sl o0
Chedls g 4 aallaes 50 o5k IS L s VFAY () Kak 5 pie Lo ) sl 0 gus,3 ilisg, 1o E 5 C (slacs
F 3G Glocas @nS s a4 e 99,005 a0y 50 [zme (Soldlogs 5 anls 5 (05 49,0 culoy aiile Sl
Copnle alice Jow (g 3luosly pfyale W imgss ol b Simgly ol b gls V¥RV o Sas 5 pade Lo ) Conl o
ouds JUIS elgil (gaaile 5l o B lulis 4 e a5 cosl )l iz o 10 45 (g 5 o5, 0b5 (6 2y e
5 bl GBS 55 5 oy 5l Sslie glap b 5 B Tar55 1o Aoy, oz 4 o)Ll GybuSy 3l dlians oyl
OB WS Loy ygil 00 aileog) Glac s (gilwands (6l 48,5 O 50 gl bl & az g Loyl Koo B,k
ot S5 5 slaSns ol sals Wl 53,1 18 (g 5melo bl Lyl )0 s Sl blbie i 5l ailsg, ol
5 Sanse po) 5 JUI g slaced (lulid um 4o 50 9,10 Coeal (Dl sloargy plolits Jsl az o ;o I
i b calizes glgil 45 pylie j5bas 5 ool Tslite Jobes Cundg gl o] 51 sy o a5 JUS o) ool
$lp gl 00 alBog, ol Cunnl 4y by o B bS5l ailine Jow 5l oolainl pé e iagh bl Coenl 1) 090 0
S sl @S izmes 5 il Wy, JUIS il 5 b)) 50 55, Joe @UlF 55 g adlate (iSLe
Lol g s5lesb aSepl @ asgi b aS cal F e 0 C 5 5l ol cnl jo &9l 0,0 ailbog, s E9 yuaid odims L
Jos @ 555l F oo oy, ol placasgaome Jlosl b 05,8 oo slpiig wdlyso e F o jo ailss,

sl

&Lw

wlbog, Glme $35d58,90 Jelod (VYAY) jpate cooly (6 5 ngane o2y i gy I8 (RIS ez dozms pade oL,
AV ao ) ojleds (o GLdlin lofwghy (055, oo 5l oolitul b ogjan 5

58 oy, cwidin IS5 Ol s cyp (VYY) 0lio 09 pmilS s (6 ,0] g Lo jdemma « T35 i opmmddase pbia olo)
APV amn (650380l 5 9 Ll ¢ qulidiinmn) 5 S ygest Jolge 2 9T L 3l


http://dx.doi.org/10.61186/jgs.25.76.7
https://c4i2016.khu.ac.ir/jgs/article-1-3756-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-13 |

[ DOI: 10.61186/jgs.25.76.7 ]

\ay OISR 538548 | o5y Juto il ooldiw] b <1531 0,0 4ils 39, JUIS 138 30 Judoi

w339, (sl e (59058590955 Judos (V¥A7) 0gmmne ¢ gou> )y ishan c(gmily il jhormn g2 S i pmm>doino cptia oL
S35859095 Sl iegh (sl ol Alssg; (WL (Dl s Sl (555 (o510 abds Joo 5l oolistul b guso 3
A Lae Y ojlads (oS

iy b Olsid aileog; slme (s35l93)5e @le.})‘-(w“) oo (A dazme e (awgd wel s> iplied (qbivy,
VY Gae ¥ o)led (o8 35158590055 o tmghy (S, anail

et e g Wgy nd Bom b 0glelly ailsog, 535158550 000 slo el Lo (VYAY) ipems ety o al ¢ SLS
ANNYO o FA oyl ol pole (6005 Slibioxs « s

S53s8y90555 S RRgR 55y Jde b 0g,2lr wilsog) (5350985900350, (sanaiel. (VYAY) 1ol (oS sahin o Y
AV NFY oo F ojleds (oS

AY o) o FFY o lads 4 s cailsag, sbiwl) 5 alaiio cwiie JSo slosal (VYT )60 penly &l g (65,400 » Cglae

(il iz pole 0,8 Slaiod ()T 555 e 3l g Sblgs alsg, slime (Su5eds8 00 el (VYAF isola w5
VOO-NYY oo Y o)leds

Y o jlod ll 4y i ailbag, liwl) g adate cwiin JSo lotaly gt (VWAQ) 14,8 &)l

Gk 3l QI S e e3guzme ;5 89, Sl aaly] (oS (55905890955 sanaiab. (VYAY )i po oS5 sorime Sl
AAYNAA mo F o)leds (b L8l slo il 0555 b,

Christner, T. W., (2009). An Assessment of Land Use Impacts on Channel Morphology in a Western
Minnesota Watershed, ProQuest, A Ph.D Thesis, Faculty of the Graduate School of the University
of Minnesota, 182 p.

Gregory, K. J., (2006). The human role in changing river channels, Journal of Leopold, L.B. and
Wolman, M.G. (1957). River channel patterns: braided, meandering, and straight, Geological
Survey Professional Paper 282-B. United Sates Government Printing Office, WA, USA. pp. 39-
85. https://doi.org/10.1016/j.geomorph.2006.06.018

Martin, Derek J. (2005 Geospatial Analysis of Gravel Bar Deposition and Channel Migration Within
the Ozark National Scenic Riverways, Missouri (1955-2003)

Minghui, Y., Hongyan, W., Yanjie, L. and Chunyan, H., (2010). Study on the Stability of
Noncohesive River Bank, International Journal of Sediment Research, v. 25(4), p. 391-398.
https://doi.org/10.1016/S1001-6279(11)60006-1

Missouri (1955-2003). A thesis presented to the graduate college Of Southwest Missouri State
University in partial fulfillment of the requirements for the degree master of science, geospatial
sciences. 109p.

National Engineering Handbook (2007). Rosgen Geomorphic Channel Design, United States
Department of Agriculture, Natural Resources Conservation Service. Chapter 11, No.7.
https://doi.org/10.1111/j.1752-1688.2007.00091.x

Natural Resources Conservation Service (2008). Stream restoration design (National Engineering
Handbook 654), Technical Supplement 3E: Rosgen Stream Classification Technique-
Supplemental Materials, United States Department Agriculture.

Rinaldi, M., Surian, N., Comiti, F. and Bussettini, M., (2012). A method for the Assessment and
Analysis of the Hydro morphological Condition of Italian Streams, The Morphological
Qualitylndex(MQI),Geomorphology,v.180,p.96-108.
https://doi.org/10.1016/j.geomorph.2012.09.009

Rosgen, David L. (1994). A classification of natural rivers, Catena, 22: 169-199.
https://doi.org/10.1016/0341-8162(94)90001-9


https://bearworks.missouristate.edu/cgi/viewcontent.cgi?article=3134&context=theses
https://bearworks.missouristate.edu/cgi/viewcontent.cgi?article=3134&context=theses
http://dx.doi.org/10.61186/jgs.25.76.7
https://c4i2016.khu.ac.ir/jgs/article-1-3756-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-13 |

[ DOI: 10.61186/jgs.25.76.7 ]

’f’f)l@n"fé)lﬂ-«:’ ‘I°"’-L"‘-,~ § Gy JL“" @Ld/,vv,o}lc ‘5")")36—'[!“ oy \Q?

Rosgen, David L. (1997). A geomorphological approach to restoration of incised rivers, Proceedings
of the Conference on Management of Landscapes Disturbed by Channel Incision, pp: 1-11.

Schumm, S. A., (2007). River Variability and Complexity, First Published,Cambridge University
Press, Published in the United States of America, 469 p.

Schumm, S. A., (2007). River Variability and Complexity, First Published

Shroder, John F. (2013). Treatise on geomorphology treatise on fluvial
geomorphology.


http://dx.doi.org/10.61186/jgs.25.76.7
https://c4i2016.khu.ac.ir/jgs/article-1-3756-fa.html
http://www.tcpdf.org

