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Extended abstract

1- Introduction

The drying of the river in recent years has caused disruption of the river ecosystem and loss of aquatic life and
vegetation. Among the other main problems of the drying up of the Zayandeh Rood River, the following can be
mentioned: disturbance of the form and process and function of the geomorphology of the river, loss of
vegetation, destruction of the aquatic ecosystem and water pollution, reduction of the groundwater level. And
finally, the destruction of the environment of the Gavkhoni wetland and as a result of it becoming a center of
micro-pollution and from the point of view of the city dwellers, tourism has decreased, the view and the beautiful
view of the city along the river has also been lost. This issue has also had a negative impact on the microclimate
of the city. Therefore, it is necessary to carry out deep and comprehensive studies and investigations on the
current morphological and hydrological conditions of the river in order to minimize these problems and issues
by finding suitable solutions. Considering the drying up of Zayandeh Rood river and severe human changes in
this urban river, the purpose of this research is to evaluate the condition and morphological quality of Zayandeh
Rood river in the urban part of Isfahan. For this purpose, the MQI morphological quality index method will be
used. This method is a new method for classifying the quality and performance of rivers. This method provides
an approach to evaluate the morphological quality of rivers and its improvement strategies by considering all
river forms and processes, past analysis and adjustment and changes of the river channel.

2- Methodology

In this research, the morphological quality of the Zayandeh Rood River has been investigated and analyzed with
the MQI model (from Najvan Park to Ashkavand Bridge). In this study, a 16 km path of the river was divided
into 6 sections.

The River Morphological Quality Index (MQI) method consists of two main phases and several sub-phases. The
first phase studied the current trends in the assessment of the morphological conditions of the river and includes
the investigation of the natural characteristics of the basin, the investigation of the morphology of the river
channel and the division of the river. These ranges represent the primary units for evaluating morphological
conditions

In the second phase, to evaluate the morphological quality of river basins, the following three aspects are taken
into consideration: Continuity of river processes, including longitudinal and transverse continuity, The
morphological conditions of the conduit including the conduit pattern, cross section shape and bed sediments,
Vegetation.

3-result

To implement the MQI method, the area and route of this 16 km section of the river from Najvan Park (Kalamkar
Bridge) to Ashkavand Ring Bridge was divided in the inner city and the urban outskirts of Isfahan. This division
is based on criteria such as changes in the width of the channel, changes in the width of the alluvial plain, the
presence of bridges, the presence and changes of marginal vegetation, the presence of artificial structures, the
channel planform (straight, winding), the presence or absence of banks It is fixed, the changes in the size of bed
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sediment, as well as field investigations and visual evaluation of Google Earth images, and it was divided into 6
intervals. The morphological quality of the river basins including: continuity of river processes, morphological
conditions of the channel and vegetation were evaluated. With field studies, the use of Google Earth images and
the implementation of the MQI model, the results of this research showed that the first, fifth, and sixth ranges
with scores of 0.57, 0.66, and 0.58 are in the category of medium morphological quality, these ranges are outside
the urban area. are located and geomorphologically, they are in a better condition than other ranges. The second,
third, and fourth ranges are located in the urban area with scores of 0.38, 0.41, and 0.48, respectively, and have
suffered the most human changes and are in the weakest state in terms of geomorphology.

4- Discussion & Conclusions

By classifying the types of river channels and evaluating their morphological and functional quality, it is possible
to use many specific management solutions, including various restoration methods and hard to soft engineering
to improve their conditions. Regarding the revitalization of the Zayandeh Rood urban river, it is necessary to
consider the basic flow of water for the river by respecting the water rights of the river and providing a minimum
discharge, reducing the pumping of water from the river upstream for agricultural purposes, especially in the
highlands.

In the field investigations that were conducted in the study route and six river sections, the complete dryness of
the river bed, longitudinal sedimentary barriers were created, some rocky outcrops, islands and sedimentary
barriers between channels, mainly artificial sedimentary embankments, destruction of natural vegetation,
changes Land use and human intervention and stabilization of the banks were clearly observed.
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corridor, MQI model

Cite this article: Ahmadi, M., Karam, A., & Hajehforoshnia, Sh. (2025). Morphological quality analysis of urban
river corridor of Zayandeh Rood in Isfahan using the MQI method (from Najvan Park to Ashkavand Bridge). Journal of
Environmental Erosion Research. 2025; 14 (4) :96-118. http//doi.org/

© The Author(s). Published by Hormozgan University Press.
BY NC

DOI: http//doi.org/ URL.: http://magazine.hormozgan.ac.ir

ay



5AVA A Fr Y Olas (88) VS f e olep o fags
http://magazine.hormozgan.ac.ir

Ogy ouduly o pe sl 309 90y )5 S 59led ye0 CautS ol
(W39l Js b 5930 55k 50 MQI o 31 eolisiusl b sladuol 4

d//,:r/zu/jgfujJJ{}, 0L<u/) 4‘544//9/{}19 aJ_(“u/J ‘Jjj/j!Jj”’j-"j Mj/wqudw‘ ‘\3«0}5
el g ol ol8ls st Ll i e o2 i sl i) il :r,{ ol

5 sl sl Ol jl Olgiecl Ol ncd mlio 5 5islaS sl 5 Slicind 1S oo qsislsi st Sboleal U5 g B doem Mdd

dbf/;dlg-l‘-//zdjjju{@:}f“
Y3 e C,;
(S ANY 25l 700 VEOX/OTYA 1l s o )6) Alds Sawiy )6
DOI: http//doi.org/
oA S

W) BOLS e b bl wind o yuski 1y 335 a0, US" 5y cand y5b 4 55 5 Ol ,d8 3 asilsa g
Olghd s 35 €8 o on 33 50t Sz ) (6 1 483 3 39y 0] K135 Ll s T 0 s ekl
s 31y 055 S5 0581 - Sdy 50 855 555 45 )5k 4 0dd 63U sl (B yiars 9 Dk i g
(W38 6 01536 Sk 3 MQIdus bs gy oyl 63, 35058530 kS iy ool 55 ol 031
Sk A i 03U 5 4 W35y ) a0 kS NS 6 s calllan ol 3 il 0l o 5 o
Gty 9 i shy sl d by oy (Kiw gy 1 old lilssgy wlaojl 350558
a3 ) @tic MQI Jus 3la o3l 5 &) JE 58 5l jleslinal ¢ law Slllas b.di byl A
DA b gie K55l sy 0 kS Ahb )30 OV S8 0N Glajlael b i 5 e oJgl sla 03k 8 5l 0L
83 bl & Camd 00 Curad 9 3 KTl s8) 50 855 Bl 9 i )1s 518 6 b 0 g b 03 cpl iyl
W1 a8 )15 6 i g 53 cr FACLE Ve FA lalial b C & 8 pylex 5 p s 3 pd Sl 03l ki a
S WL 51 )13 Qb o 5 il 53 OS5 0d) 0 885 Blod 4y 9 il ol Jammin |y (Gl Ol ek 0 s 9
6 63k 53 sleml g ()l 1 (Ko ST Bl gl Ol sl ¢ 635y ol o3 o050y 50 Ly 5 5 s
ROMPRE RN PHEIS

33y 01} b 1 B39y 53 S S350 50 CudS o Sl Ol il g sl eSO
MQI Jus

sh.hajehforoshnia@areeo.ac.ir Sy Bk g

A


http://magazine.hormozgan.ac.ir/
mailto:sh.hajehforoshnia@areeo.ac.ir

ASAVVA A F Y Oltas o(08) VF: € b sle B gla S s

Aoddo 2\

Jolss Obs e 0slsan 1) 355 55000 Dlosas 5 O8G bgy (ol ot Olyisas b Gl
(Ramos & Gracia, 2012) aas o o5 5y cdlss 155 o8 5 (5ol (ol Boa) K555
350 Sl Sy 3585055 e 5 SISt s 5 el S0 Sl o)Us
S 5 (3l JUE 5 i Sllas ) ot Sl s el =5 .(Nicoll & Hickin, 2010) <!
(S 1 55 Blge A (Esmaili et al, 2013) s s Ot (Pl 5 sy A5 SR s ot
G g G sl 338 o T s s 2l s wilng, Oad Kot el Sl oMt 5 anwr s
o T 5o 1 0T Jlasl &ty el 5 0T o K 5 6lsng, 558 bl Ol o slbisg, K
sdos Ol g el Ciis s slag, S L Ll 4l (Yamani& Hosseinzadeh, 2010), 5~ <7 )s
Gl s 3l cow ol wltsg, o545, s55 (Bayati Khatibi, 2013) 53 8 e Ob o e3gime s ol
Sl st el Gl S 1 T (S s el s 5 S s i 5 S
(SioslsS Bl 5l sl g o a aling) e obul s S Gald s wliag, S5l
.(Rezaei Moghaddam et al, 2018) uas J1 3 o 55 5 306 om0 s ) Jole Sl 5 55Kun 5
(S b i 53 (B aan ot ST oS el 5 e o T mlin o e S1as, sl Wl

Gk Sl Vb s w5l Sl G sl (6ol o Sl DLl (6557 00 sld g 55 s 5 iusliS
055 oS 55 Slelil 3 o gm gla Bl Sl b o508 o OT Sl 5 Slae b sl ol i
sedhe b e Ko w ST disl 5 mlio b oay VT §l51 55,5 ¢ mlis gl 2T Sl oslial 5 s Y blis
S598 OV b Sle b sy 511, ST i S| ol Slme JLSis 093 0 Sl 5 5L Olir 28187
395 0kl de Sy DT Ol (63505 (R L (g4 Cand 5 Glsag); Ol St () Sl 035 0n
B il oas LS i 5 0T ) o 3l s Sl e S| 00,555 o sl ot (sla dl s
S AnT b g p b 03,55 o808 oyl 5 alee 4 Ol (0 20, el (s wlas, Oad St ol NSt
e 2T Oud 00T 5 0L 5T g ST 35 o Sl AL ity Ools S Sl wilsag, 595,555 5 Sles
4 0T 0as o s 53 5 55598 VU ey lames 0350 Sl o 5 i sl T o] gl a8
Sl gy a3 s et b e 5 s e a2l o K8 S Okt e i Sl 5 8 s sl 05
Groe G o 9 Olllas Csl o3V ol bl el e U 50 el Bl 2y ales ) ol s,
) el oSl 5L LG sl s ailisg, e SSads 5 S s kil b s s el
o) 03 Sl Was Sl 505, eanl) wliay, O O it w4 b sle il o 1) Plas 5 oIS
Olginol (g 50 53 355 0duly 6oy, oS0 CoiS 5 lal i Lol o cpl s ¢ s wlsy,
Rinaldi Lu s 7 2o, cpl i aales oslowd MQINYCK 555,50 @S ol 3, 5l sk ol 6l p ol

s S hs 5 i b ol i s 58 1 esli il 3y 54 Wil s 58 s (YIT)OLKa

- Morphologic Quality Index\

a4



355 0yl GlalEag) sadk S 548,00 oS OLKer 5 (gka!

St 5 b 5 el Lo el gy slaanl s 5 b s pls 535 s ey ol el biaslis g
ol Se s paly o L adlssy, &-&jﬂﬁuﬁ LY ELSE TEPLY -‘5@ r‘”‘ﬁ 6%&)1 il g,y (gl e

S

G 03 9mn 3 Wl g, ot s 5 5550050 5 Shas OB 5 59, o)) Oad S (V) S

coiS el oS di v amS ol an adl eols pladl (YY) Sl jo o) Sen 9 RIQON a5 _iiangsy o
s sy AE BB 55 OB s ey S & Sl i (BB s Cind o3l
S szl g 4S5 gl s 4 (FVE) OLISen 5 SCOMPIO Koo (aid 53 ol 8315 55 s > (5 g
Jilss 5 el I 5T POCCNS U VPEES g VR TP U JVRCHJFc P INE S RP S SYVRCI R g
Sl e ¢ ls blime SIS Lol o e (LOT (st ST S5 50 mlir 5 S350 50 il
ORI 03Bl dal g e SIS g s b e sy, (e (Tl Bose MAD g e S 4 e
2o 5 canaib ol &S ks S ) Bl gsg, ey b (YY) d s 0L 5 Rinaldi
s 4 o9 SIPos SoiS Gl nte Sl Sl Coles sl 5 OL L Cun s
e a5 D Jlo s wlan) Ll Sl (e Sos S5 sbe WS 6 S5 cokS el
s Ol 1 oLl
Sk et o amlin 4 gliliag, )5 Saale b5l sk 4 (Y4AA) oL, 5 Golfieri wliss s
Ko s 5 K50 el o s 5 ad wtlsy Slng; Sl parli 5 K355
S rlin 55 lilsag) gt 5 & 5,8 N3 sz @Boasli &l ss s 3l s oYY
ale Lo a3 bl gl G 5 (0T St 5 g5 50 s0ien St asila )aigli€ e 5l Uil
Raidak alssy; SKoesispe o Sy ar (VYY) 0Lk 5 DaS ciS 551, Sl s SIS ol
s awle 5 o gl s abios) o Ca 618 Cad iy o b Ol @T,K@w.wmmﬁ
5 o gl Grmed Sl sdd iy (h e 5 Gee Gl sl 5 ead ble B0 S 4y K00 68T L ayli

Wl axils 1y g, ol SOt s S s e 55 Ll S e (Sl GE Il 4 S ke



AS-NA A ¥ Olias (05) V€ ke pule B e g

0 i n g S alyT S S dsmmaied bl b b5l 5 Gl (e 4 (V- YT)OLSs , Borek
o3 Lol d 5 35 mpdd > Sl o jni & sls 0L T LIS b sy Ol )3 WBly Gl
Fo B sl s g sl 5 ol 00,5 g Lol (s ed 5 Cawsomly lobisg, T ase s sy,
sl 03]y
3Ok a ol 5y ol wlng, S0, sm 0 des sauaib i 2 (Y4)0) Karamy Laighi
KaisT g ol w53 8 2l OT 51 (Sl s ) gl 03 U3 5l 09e o5 5 o b 1 shale s
5 G b 5 UGS UL s cal oYL e w0 Ll Wy, g Sl 5L andllans e sla o3l i s
G o gy s Jls 5o ale s cbaamsse 5 sl sl Sl e )UST ol b sty aes
53 ol pe pl 87 at el 6l 5 et Calein 5 Ges & s Cod I eVl
335 2 03T (S5 Je (555 o 5l s e SV b
oslil b o sY (&5, Sl shsseks bla L 5 55,4 (Y F) Valikhani 5 Esmaili
Cle w0 5T XA ool ST ad jas te 5T ) s sl (MQID) 55,00 2o s
S11aN100 sl sauaib s sl 03,5 53 5 635w e IAD 31 i Sl Sl Julse KQCHIEN
b OLd i sVl o 5 2l by, Sl i K58l 50008 Ll i bl sk 4 (Y Y+ )Karam
Shostaal b el cpl 53 s S (1 &l g, al SS9 58,509,008 Sl w9, MQIL 2, 51 6ol
adbia 3 Slas b w3l 5o s Sl dibas 51T Cwad VAVE Jls s Ac i YOANADLL (ol ojlsale slas
dis opl S 5l 13 Chms L s Cans Ll s s MQI 55, Bl 5l il la o5 aled &5 aibly s
e 5 o Sl kg3l Sy Sl sl 5 ol line g Ol s ol ¢ e > sl s S 50
el 035 6 S s 5 a5 suaie sl oo 5 sl
ol Sl eslinal L O gailtng, (o550 85000 Ll s Lol (Yo7) OLSea 5 Nosrati
C i 55 VY Shel gesgdoe LY gosled go5k <7 3ls Ol oT @S s MQI 555,50 S
Slllar o o3l ple sl oxy 6l s, sVl 53 O3y Bly 5 Sl r{ cades OT Vs 51 a8 5 05 18
Lyl s o s obsle (YY) 0L s Khaleghi sl wesls )15 an o s b wgme bl 2 55 T
P @l sl MOI oo, Sleslimal b Las (s Olian g3 3 e (ol Blin g, K55l s 500,000
opl 03 6Tl TRV AY o addlan 5ype cbaosl s K555 kS el e o cul ) Sl
551 g gaamaps ol RV Ll LA B3 o e il 5 IAY Slaed L8 laesl s e S s Ol
3ol lin a5 5,8 a3 Ot b s e e Bl 5y kS
S Ogp sla iy, g5 » s (L5 Ollllas & ol )l (U5 Oliiod b G opl S s
i K gy 31203 i 15T (Bl 5 e 05 6biags K G ol Sl il s S
il ogdle ol o Lol il atls n SOSghspeskd b S50 iS5 Wl 8 s w0 g S
28l S5 1 e a5k gl el ol sla Sl ¢ 55050

AKR



595 edal)y GliEsg, Hod S G540 80500 S O, 5 (gt

anfllas 5y g0 adlais - ¥
A 51 5 8 sl (55 0anl5 2T b 3 @Bl5) 29, ednly wlag Sl ot aalllas 550 0350
shial 551831 sl gy bl s B st oS b B st 55 Olg36 STUL SIS V8 ssus Jsb o Olgisl
sl SUL wlbtsg, cpl (Sl a(Y JQ)L»;? 2 s ednly et ol Wltag, ok ST i 50l
o o3sdes Cews ol el s Lan 5 o ed sl 5 cle 5l OLLs (oisliST o) 5 DL pses
Lk sl (s 5 Sk gy ednly SlEag, (oad sk S 0L it @ ar Bl JLE o ed Sl
S osn Bl ey b o3 g 53 Gl g, BLbI sl () i < OT (Ll 5 aliag, yn JSE s
il 0387 Bl g i s Db 4 L OT S35 5 Sdsns sl Slas 5035 oan L 6lsss) (b

51°40'0"E 51°50'0% ov S5°0V°E $5'00E

5 e
o Y@
..;? = 2 J

!

® .
25°00°N 000N 35°00N

[ Ioleael
_] olyt

Lp

=z
:9. 50"1007E S1°4000"E S3°100"E S4°400"E S6°100°E
$
3 b —~
F 1
g
L e s
R S
i IR SIS
H—
)
{ /
N Z| | |
2 o] N/
A g1 4 6 8

QM;J}»L;,@L;!«;BQJU.\;”;:%‘Ajj&bljad&ﬁsjya;jwc,v:-éy:cmb(\‘)dii

L fgy 9l -¥

] 0l oslatal 5 Calisee g jlnl 9 W esls 51 g opl s

(s2dn Y2 ¥o B VAV SN Calesn s o o3 s el €5 5l

Open Street Map | azi 5 ol osls o4

<QGIS « ArcGIS , AutoCAD map : usle L e s 153l p 5

sl alols” aws g ledbl

S a5l

, GPS &

So5alasdd 5 ol LSl

6 aomo o 31) iy dsb ple3 s (ol ssb 4y a4 VEVA BAPYY S 5l Olgiol 55, sals (03 Ol
b i s 6Vl s 8 i VYA L s el o osls OLis (V)1 505 3 cals 0L (555 o8 oY
Bl 5035 ite 95 Olsas opl b L ) (b 55 9 ¢ Sl DLl il Ly CaSe e ¥5.0 Ole LITVE 5 VYA
Iy 2l wlstsg, o day 0 VWVA Ui il oad S WPFAAYEE Jl s S e v ¥ Ols & T (00
(Olgiol Ol (gl athin T @87 ,2). ays § Kt 6liag, VWA Ul 5ty i 4 (g0 K5k S

VoY



AN A E ¥ Ol ((08) 1 § asue ol b sla jtags

1787

124 126
8.546511628

3’ 233

MQI s : 25, (2

Jol 56 .l ods 1S5 ob Al e a5 Jol 56 95 I (MQDwbs g, K505, conS atli 5y,
IR D b Ol sy p el 055 addlba |, wlssy, ~§-:3)j)5J)'° bl s Gl ool sy,
Ll b ol sl adsl laasly goaas OLES Wosl opl .ol Gltng, g o5k 5 Sl s, o T,
(Esmaili & Valikhani, 2014) wib o G595 5

:-’J:f IR R I P RS PRI E PP LS| ERE W5 N P ST K Sy v P £ BILISY

o5 3 b Kgy Sl slolsg, ol Koy )

St Slogus 5 58 chaie S ol oee S ol Loea K555 50 5 Y

A gy Y

bl =Y (F) (labesy, Kl 5 banT 3 S5 s5 Lislas Shae ) cailjo auw CIB s bz ()
(V Jgas)(Karam, 2019)s,.8 o 515 s 5550 ¢ asli YA 5 (CA) Yo sl i ¥ (A) ¥ o san

e N N . Z . w . cla - .
Qoo ¢ san 03, Shes) sl slaelza 5 (LS s« 958000 ¢ K s) ool b Sl ol Olpsay ba et Sy (1) s

(Y82 ) (e
Juls” 6‘—“J—l"—'~7 (A) & Ferr (F) L;:J.ﬁ».c
£(CA)

T ALA2A3A4AS F1 b | Kese

- A6 A7 F2.F3,F4,F5 il
CAl A8(AB) F6,F7,F8 U oS | (3505850

CA2.CA3 (A4,A9,A10) FO| .

- A9,A10,A11 FI0,F11 | A S o8 B oSy

- Al2 F12,F13 A oy

1 - Functionality
2 - Artifiality

3 - Channel adjustments
4 . Channel adjustments

V¥



95 ekl GlailEag, ok S S5 480, 90 oiS O,\Kan 5 (5ka!

K o i Sl o5 & 555 r eslizal G li YA Sle S0, 50 kST (el (Ba) 05 g e
e e llae (asld a4l oa s 1 (V) Jadr Lo T & anskel 5 () o 5 b sl
5 S o G 5 Sl ety e I A s ool Sl b b e Bl g S
S gl S a pl gl S sl by e 4l i Sl 5 0 C s 5 thau e Dl 0 B e
bl g 4y b asls 5 s p a8 8 1 (Carsn) 86 F 5B axn U Y (A s )V biws
23 0T aiges Ko 5,8 0 Do 6805 sl 5o 3 Sltal ol 35 d rools VY gy 3Ll

ol ol (F)d g
Sk VB (b o Sl Soi) s Sl gl wtals 3 5 s b ol o3 lsse ok el
o (Mdsas Sypo 0 S50 oS aib i oil e Gl s Sl ke (Snk 550 o sl

P
(Rinaldi at el, 2013) U5 ezl 5 el (Y )dgaer

bl s S Lol sl p s el
o SBosle 3y e 5 e U > b Kausy FL
o3l Sl 313 o a3 It Coge 4 S (s bl ( J8 (e (g5 5 o sla)
(&) wsms S il (M oo fs e | e 1 30 Il > s s sy b UL el (Sas 053l
LD

o5 5 dsb i S el 5 s I o
Sl o 5 el f Gl ) (53)) Lo (Mo s Jsb g Ly i (o Sl 32 F2
(&) o Do
oS alab ol b S 03181 5 9 3l o
oS plad ol G s ()
(&5)
oS oLl (gl s b g Lsd Sl o
(5) il ds s

dﬂﬁﬂu >}>.-)3J‘jla\ cla aals b Sls g, L;:“"}f«'i F3
4$\>'>)Jj‘ RSN VJ“)>'J> (de)l?; )LZA) Ity

SIS o dms 0o b gy Wl S (g o) 5 A

—o3le Oy engdoms gm ndy SRale b o ST db g o e O
Lie gla

(5) 093 5l Lrom ¢ Slhp (o 2 .

5 el wile esla ) b“(\.as}“;\sjau'\; L;Lh.%bu Mia)

[EYHES

S b plsl gm) s ot bl a i S, 6
G S pleled i ls (e 9 53 Sl o | 358 03 e 0 SG 2llid (e 5 SVl S oSS
() | Sl sypm gy S b amlin 5 (20 slaslln 59

035 g ol

U s Jsb des s s S ol o T3 5 ISl :F7
S 3555 O sl sl 5550 IS (Kaal 5 b s
el 0 3lom) Gl Jalse a0

(5) Slhr i 935 5l o

\of



AE-AVA A Fo¥ Ol o(08) VE: €

sl alu B gl fagn

(&5) 33 3 Ghom

r.)& L S 9 ‘LS‘“BJJT Sl 43 @ ges L;“GG-AJJ Jl S 9 F8
oz lol die Ol e @) Lf‘:sJ.;T s Al IS s

(Q}SU L;L&\Jguu J&u

5L§~L"L“_“'U5)J'U:”z'—”"ﬁdl“0_“))’
. . . - G ...
(@.{)wb‘m L;LAMJ)LLSJ.:{U\M

b Slai bl dsb as s e C“Z" S5 F9
Pl b ey lia s ot sl Sl e oy o 87 Koal

LSl g & OT (gl Ul 5 50 Py

(&5) G 2Ll 1Sl (o

S Dby DS 3y pde b gt e s Sl le 10
(G KA_JO}MJ M}‘)/‘.ij C)l;‘)_.»u @b\)ﬁ sbe 0 );‘_....:)
Z

(&) Gra i) i v

—
S99 r.LG Lg 9 399 :\)gu BE) JJJ‘.;. 6Lﬁg}3— S99 Fll

Eoxn s

AE iy b by oS el s lalis
(S) 905

093 J‘u:&b.w

(258 s 1) Ly 0ilr 153,57 OaLS (g3 pme F12
il g, szl b Losilly oS wilsng, s S s LS

-U‘)\) Lu_)\

Isb szl 8 esll 5 Glalid) 5 g3 5l ovw

(S Cogo & ¢35, b= o @Lf gy

A ity sl 1o S S sy L 28 F13
Lose 4 e sl S Slle 4 (nrb

Sl DM sl e 9 Bl

095 31 Sl

o ol ol Sl 1Sy aea slaesls
(55) Sl o 3wl s s @ &7
ol bl ssmse cbaesls OGS &, s
(5) Asben OT 5,058 5 55 50 Dl

> 03 Sl e g, cwsVl s OT 0L ol s AL
claay daus) cuwl ols SR sVl s ol cde @ oS

(S

o3l ol nltlan ool oL 5 o5 Sl o

(o5) s 2885 colus 5

colas) O ¢35 s iV s (23 5 A2
S5 et S 031 S o pa oS i claesla (2585

(s e s 25 1)

(25) 5 (o) OMlta oy o 595 5l Lom

Nl Al g 4 45T 3 Sl el o3 4o O s (A3

Sl 01 bl o3k s Sl

(o) Sler (s 093 51 Shomm

oosle olas (515 5 505 105k 0> ey 2 i Al
(S558 dw (oo ) 03b shial 43 o L oS

M é - H e . . 5
@l;xyduwtdu:ijﬂgjsﬂw

(=)

uLL\; a ul;”) P L;Lha)l..» &L«éﬁ V{"’J P L;LMJ‘L.‘ A5
G OT b da

d}lﬂ M e .slu\.o.';}@h\.:a GHIR 909 J‘U:M

(LSJ) L&oj\.«

alg03) ol il gl ST Jsb L 0,8 cliblns A
s ST il 05l b (K5 (Ko oty

(s S

e o ) 6L‘”}LJ§B)“J’.=‘4-L—JUJJ)L:6°,._W Lgbh}u..(lﬁ-ﬁﬂ
SIS 05 GBadB (Glia (o 09 Sl roxe

&y

ART)




595 odkal)y I3, Had S 598590 kS

(5 235 3l Shomw 5 IS 5 (Su b Sledibl

Lol dsb d o) i6ln gy own 5 ogan 5 A8
Z 5 - .
‘Jﬁbé“&ﬁ)“@)ﬂd{b})mﬁgw@lm

(35, loee smme Ji

3&L~aﬁ r{b}‘ S99 S o&jwduo)ubeg

(UVSIPINTING @ JECHRPWLIL GRCIN JpIF VS| WP B P

b sad pals Sldlbl 5 ol osls oY
)93 j‘ u‘:"ﬁ—””lﬂ 9 L;LL:A IR :éj)) C)‘J‘)‘
(AS) i a5

wﬁ.)é Ll aaP) U)laﬁ

el e v ubjsjf,g}lg\‘\&' s ;1)

b odaT walp Sl L 5 o3l lae ool oSl

(&{)MM')@ L;'J\:ﬁ IR SG"J}) C)b‘)‘

2238 Lo Yo db s Lo 5l e s 5 olbmlr (oS

b ol walp ST L 5 o3l ool oSl _

((&5) yius daly &0 JSlaw 0t Jes ol sl
< < Gj R rl:u‘ﬁ‘ Jle ¥ Lﬁ‘b“{ 39, 4:..«-l> uLaLf (é{

oﬁo&iﬂn}bijawbﬁj

4 4
;)LQWWMGIS 5 5 Sl Grem | VA0 ams Sl Lo (oSl s Sl i s e oS s (CAL

. =z - . . .
() QUL | Smsn gl 5 U3 5 s Glaar s Sl s bl
SleMb| v,.._..m_..u - L‘l"’“ 5 GIS 9 95 3l g
VA0¢ ans Sl e sl 4o i 1 e sl aws :CA2
(5) Bl

s W6 i) ik o b e o
MK s i LS 1 Sl e (3l

(GJQ&{OJM )

Voo b g el e i sy el mhas s ‘CA3
28 J

osls jolal 06 Lo vl (bl el 505k o ol (50 Soso o F dgdx) (asslzal dslax s
asle (MADN 558,500 Dot Gatls (V) aaly Sl oslaal b el a5 5zl 51 ey 355 00
N
A\l

MAI = Stot / Smax
eles sl Shlanl panme @ by pe) Conla Gasli @ e LB osill okl S ¢ geme SMAX oS
b asls 4 Gime bwy <8 8 Gl ey Sl S ¢ 5o SHOL (8 5L o 55 S8 YA s Lasls
ol Gt i) VS B (il O9) o Bl 5l glaals gl)ls MA 1 5l il s
(V) oy ol e 5d o0 Cia o iy bl oS LaSS Olgie 4 S5 o0s00 50 CoiS (astls s
Xl

MQI =1 - MAI

1 - Morphological Alteration Index(MAI)

\+ 5



AN A E ¥ Ol ((08) 1 § asue ol b sla jtags

.- ¢ .o . - oo - y . . &
e Ll s 5V i 95,8 o Ll 5 1) i i Ol i S s 5,50 s MAI Ny el ol
CoiS el cpl wlal il (Lo Oloss Jilas 5 osime o)y flus (bl STl 4 by s)

(1 Jg) 35 o0 ol Cind Sl 5 i el e ¢ 0 Dl 14l 0 4 S350, 50

(Karam, 2019) 555,50 i il i (1) dsr

@3de e sl Sl oS Slib
/A £ MQI<y ol
/v £ MQI<:/As e
/o £ MQI<. /v b g
¥ < MQl<./a- G
- = MQI< ¥ il

s adl —

anfllas 590 gl Slrng, i g o3b (A

Jr B QS Jy) O3 Sl 5l il g, 5l il 20 kST VS s 5 o3 game MQI 5y, ol 21 o)
sl Ol Somed pllme sl o il Olgasl (g et adl 5 (6 4 093 039dmn 55 LKl (G a8
TS Y P AR P o S A U P J NI PYPILPVCH JE
Sy o3hl s i e s St (b SIS sy pae b oy d(Uls o 5 g puiias) e ooy (8 s
(F M) Bllar o3b 8 @ e &)l B8 5ol s mm Uil 5 s sl e 555 (148 05 ) S

S1I0°E S1ITI0TE S10CE S1MOITE S1MZUTE S1MIME SIMS0E 51M4630°E

PN IPWON 3PN 3TN 3PA00N
-

sl I
P Al

QR i)y ekl 6 Sl o3k (F) S

Vv



355 0yl GlalEag) sadk S 548,00 oS OLKer 5 (gka!

(da>y B U (Gl S5 ) Sl s 50 Jgf 05k

| - Rt W

aslllas 3,50 slaosl Cund e (F) IS8

ST PR B ISP PR S VP FUR W IS IS TVISTRT SR VRCHEN P SN Y

Jsl o3k

Bl s oS b (b s @il Jeli gl Ola SIS s )l 8 uslai 5 iz (omin b
A oalia o 5 (g8 Ol s el Wl 4 ¢ rb 5 (sean s SRR S 5 Sl Bl gl Ol
1S JSE 4 O bss IS s Sl ool e g el 25V e wlas, SBLbLS (les s s
Sl 035 oS s b 25 05 03k Wl o sl odd ealial Gl g, st 03,8 2o gl 457 A ealin
S aas o Ol 5 03l Bl ) el Ohled Suta (i (5101 Cs) db g o o s Lo g5 b s> S e
o3k 5 ST dlad sl SLal ok g 355 45 4 S 55 Olo3l STUL 1 o3l ol Comlas o ys F0 350
sl 5l eslizal LYY BVIAY cladle o o3l cnl s 6btag, €S Sl ol spms 5sliS 1) 0

. . . . . Z L. F . . Z =
X Ji-‘) Sl gz 55 BB (o smn Do (LS 5 288 S o Bl S S

—— sarvs sraras sraeve
WVE s umve  warwh  wmws swws
A ;
E w539 Y ol sl
g & - 4 SR §
| e | | TS ==
= o b ks TR
R E ooy e e
E . [ wtogs
& sl 199 Gyl
[ rerraissy, e N g [ T ”
WAY Wi sy, = A |
E D ) Pt [ s Sl
FMae w35k

sl o3l 5l Gl 35 5 wlsta gy e Sl (Ll L8 (8) S8

VA



AN A E ¥ Ol ((08) 1 § asue ol b sla jtags

£33 o3k
s g loolS sl S bl w8 e 5 5l SUL s o Sl b Sl (sl w0 b
gy bl alos o ans 0 OLE 3 b el st o otps Wl ST K s e L S
el ol sl ou 8 ol 5 o Ay g (>l 0 s 4—“-5?)% 23 e gl o3l pl 3 59, 0l
dle o o3l s Gl g, s a5l s b aas ¥ 5 OT ezl g lanl 5o 5 o aas ¥ ol ol 5l

sl ol 03l OLES(S) IS S5 55 Yo YY B VAAY

513 W°E S1°300°E S1°9930°E 51°400°E E W 51°390E S1I0E S1°0TE
; al>og; yw & el s
Syt 5 e
&

R Sl A
& - {

}
IENN

Lesal, E
E [ rerratssy, o N
B[] WAV &g yie A

33 030 3l (e w33k 5 Blag, ey S (Bl 520 (5) S

o3 03k

ol od st o3l ol s 483 8 e 15 3ms 6liags s 53 e LB bl o3l ol o
o) o3 6l gy 0l S 5 a8 8 5 s 5L 03k ol 3 3, 0kl Wl g, adls Pl (2Ll )8 el
Bl i i 2o AT 05k opl (B8 e aiel o3ls ()8 i 5 S e Ja sb @ o5l
Sl ol e3ls OLES (V) IS 5o Y YY B VIAY ladle o3l 5o 6ltag, &S OlLas 58 ey

V4



39, 0kl GlalEag, Hak S S50 98500 S O e 5 (o
§ PHERYRTI e S
; [ 5 o
; & i - i
3 R = ‘ A “'\
i \,;//’{J\‘ us iy
Lol )
P . ;
£ ] Terrateey, s
[ wAYassy; e A A

e o3k 3 G w33k 5 Gl s ey s (Ul sS (V) S

Sl il wy U e85 3 poler o3k

oS bl ol b s el ST dgb s wbis s, asle Wl lST AL sng s 228 o5k ol s

Slsgy pladl js Sulb claas Ls;_,y‘ﬁju;jjéﬂdw|J4Jl>ﬁjjd‘wb-le

&... ‘g_;‘"‘J

oy GTLSL@JJ|3|.L’Q|JJVAJ¢5350J‘L3 G)Jb)b&jbcjb‘ L‘J'»’.‘Jé ] @l}? Q—,’,‘)-’J—jﬁé-ﬁj’ a,.».\sji.l.:,

S8 Sl st o ok 03l 2l 03 3 (S o3 b lred 4l Sl 5 OVl s s 3
(AN JSK8) el ol esls OIS 55 YYY B VAAY cladle oy o5k Lo ailsta g,

; S1420E S14ZE S1°430°E 5143307 S1420E S1MZW°E 51008
£
d 8 ;
& al>og, yww & MMJ‘ el el
§ :
&
E L‘I:"I'“ . SAhAE sl 43
. = N
: N | B =\ Qb
g el E B o
& s elaid
[ rrratssy, o N E [P ,;_::.‘.
[ wAv @t o A % e

el o3k Sl s 33 5 6l s, e Sk (Ll 8 (M) S8

\AE



AE-AVA A Fo¥ Ol o(08) VE: €

e sl sla e

QJL;.S.;JA 45\5;})(,5-[343[5- W"Mﬂvx..io)bra.io)b

r}M,&:—)‘G‘)CﬁSJ))‘}ﬁd)‘gg’)}_mju&ujugbOG))J.)J‘)&JJ&L@GQG—)}Jcojl{d|))

S st Dlasb g oSl o5b ul planl sl Sy o e o5l (ul s sl osls a0 5wl

C,\.H:-onﬁQ..»‘A.’.’.el.‘»‘wjLSJJ)L&.{LSLQO.:AJL@.Jfl};éb)b}oubﬁﬁ&)wjubww

(A JS2) 5 ls 63 b

51°43'30°E

5143 W°E

51°440°E 5144 30°E

S1450°E S1°45I0°E

I2ITIN

IITUN

Lezal,
[ rrvstesy,
[ vavatsy,; ou

32360N

>

IITWN

STITUN

e SR 1205 elb Saglay

ol el
—

0 03k Sl (S 35k 5 Sl s, st Sl (B 0 (1) S

o5k

sl 5 ey Sy (Kos ol cis (s (I gy codins OLES M wig lap b o3l ) o

sy o odal e o3l pl 53 b Ml 5u5 05 OIS 5 Il 5 g e 3sms 5 Ol 5 Yl

sdns S5 03 abg Sk s iee clacde el &5 s KT 5 6lisg, Bl 5 o yan sl s
.(\' JQZ) .C».w‘ eJ’l{ L‘J'»’“ DL QB))J

ARR



595 edal)y GliEsg, Hod S G540 80500 S O, 5 (gt

STASWE S1UTE Sruwe 5145078 S1°45°30°8 514608 S1°68°308
4\ W3y yw i B ) s
# g S
g : -

El Ll Y ! ¥ i
5 ) w3 _,._-_J_‘— { )
B[] rerrasay; e \\?\ N O o s . rg»? N
= - 3/‘
[ nAYatssy; e E| Do
g -

LA

i 3l Sl e 33l 5 Sl st (S 8 (V) IS
MOI Jur =1 (o

b SWlan o o3l Sal 535, el (s e 05, o3l shn kS Ll gl i iy Silan
odd il 5038 o Sludl cMlte 36 o 5 ails Dl s (63 Shes b 5 w0 Bl 3 Sl s
Gl &)l B8 slai st o 5 Slin oz s3l Gosb 31 e MQI 3, 68 YA sla Lt 5l e
8 sl 5 55 L5 asslael Jglior sl 5 Sls s gz s 05k & Sl @ ax s b eslil (F) Gl 65 dsdr
5 il oas SL1Y 03L gl Joe gl s lulsl Jalas 5l @ses S bbbyl s Wb o i oy Sl
el 01 03,57 Jsltr 5 g B o3yl s

35S  ailge 4w Wl oS cl OT (U8 5 a sl +/aV Jyl o3k s MQI e o7 sls OLs3 ol
sl b gia o3 ) S350 oS e b b 4l sas (il OLL) (o nmn a3 « S350 5055
ot el plodins OLE IFA plez o3 03 s /TN e o3l 3 5 YA £ o3l s S kS
Frman S G S sl S Gl Sl m Bb o Cias 3L Y ol s 550 e
S =y 03k L3 el ool ST wls g, S5 sn 55 3 S g b g"*‘zf hdy Sl e LIS
o3 ke a4 il o b gie S50, 50 CoaS &S uas 0 OLE 5 Sl +/0A 5ol s g /88 S35
S K5 kS sy s g 65l et Gla o3l 5 s g8 Sl e D00 o
Lo 1 o)ls 3 o gie ail 0l 618 5o Wl sz /0) (et Ll Jlda b (o) 3050 ot 9 9 S

(0 Jau)sls Ls":""’ Sl g

\y



A5 VVA A F Y Ol ((05) VF: € asue ol b sla jtags

(\\‘~\4olf.ujl§; :C;A)d}\ b b jasls 4y okl g 503 (F) Jgir

Sl lade A| B C K355 5,58 il

S e

¥ B Glanl & 1) LIl 5 gy S o> b Koy F1

(252) sl S

5 C Gleel 0 sSTa) by (s s 355 F2
Sl s as 5 b asls b wbisg, s ST Jw!

' B Glaal &8 1) &

Y B Glaal 0 Te) wlsn gy @87 (g my sl 5 F4

¥ B Olaal 8 8Te) s 2ol b osdll o S 5 F5

Lo S

v B Glzal 8 sSTe) 005 oo = wbta gy i (54,5 F6

. & S1am) Lame s 801 55 gl adsmd sloanl b s s p 3 -
C (el

\ AN BT ey s Gl s sleleas, slap b osx s -
C (leal 0

P8 chie s S

A (Glasl & S10s) o s s i Fo

S il Ay g bl

v| B Glaal 8 1) Loma s el F10

5 C1 Glaal ¥ 81a) Lae 3 S sl 55 F11

A s

A Glaal ¥ ST1a) (T8) o358 a8 pdg sl F12

R Gl 0 5T1a) (5,557 AlS oy o w—»f 13
TS

Foas adl g

Sy, Job Kagy 55 sVl Sl i

s C Gl 8 51) a0k o sVl s Sl it Al

5 2B Gl VY S T0) gy oy sVl 3 oo A2

03k Job Kz 3 Sl

s C Glal 8 58 T1=) 054 s 0L e A3

s C Glaal VY 5ST0) 03l )3 sy oy Sl i A4

Y B Olaal ¥ S ) oS abab (slao sl A5

Sbsg; (2 9) o (Stsy 3 St

A Glal VY _5SThe) wilss g,y @l S (slabablows A6

Y



95 ekl GlailEag, ok S S5 480, 90 oiS O,\Kan 5 (5ka!

A Glaal VY i) (8 gmn sl ST A7

QU™ (o g b b JS 0 i

v B Gl & 8 o) 639, n )3 (8 5mme Sl i A8

v B Glaal VY 8T1a) o oS Il sla o3l Ko A9
Dl 5 oy il b cligs ool

A Gliasl 8 81 gy il A10

Y B (Gl 85 1a) LI ctls All
A Olisal 0,81) (ALE 2ty 2y A12

v 5 Glaal ¥ 55a) Lome 5 501 3 bs o 5 s CAl

¥ B Gl ¥ 8T s sl oo b faw 5 oo CA2
A Gliaal ASTa) g 515 53 s Jodes 5 S id CA3

va Vo s S gl il sl 5§ sae WY ol lajlaal oS a4 gomms
.y MAI VO/A\VY=+ 5¥
Y MQI  \—fr=r Y b K50 coaS

OFNOE 0, ) alllan 350 slo o3l Si3slsiosn S Sy (0 )

a.f<‘«j)'[)éJ)" B MQI ;L [FY3)"
L g Y \
CAxd C YA Y
Chonnd 3 v
) < SA £
Lo 20 55 3
Loy +OA s
J)J-i-;
(G S ) o g o /8 S
Pl

S anis 5 Lo -0

. . - - o o & . & & ¢ ‘. .
St S5 Bsm el O ST (g 02 S e b Wl ISR e 2l (S5 s L
Loy st o s Y m ae L Wb o (o3l Dl Llas ol Wl sladnT b s 5 OT Wl S 5 Wby,
sl Slisl g oLl 5o e wan s ‘@hli;fu s bl oo J)l.;‘tl»q-jldj.@_.: sesl ) el

ol s o OT s ST o 55 5 (ol it O5ls s Sl e ST dla w187 s (bli> (slaojlan

ARR



AS-NA A ¥ Olias (05) V€ ke pule B e g

oS e pslan e Ol 5 Ol5laed S e ool e sl 6bags o s a5 aslllas
COT byl b 539, sl I b oo Ol b cals e 50871 5 (ol 6lng, slo o 505,50 555
S B alin i la Sal,

5 o b Sl gy B 3 OT ssu Slad 5 o oad b Wltag) 53 Sl 5 it gd 2 S dis
(3bla et T Il sVl s s Sl lal osls 55 Olgiol s 55, adial5 ka3l 5 Oyl (s s 4l
s S s 2l g s eanl dlis g, Ous i a g Lol gl JLLS i ¢ OT O an o1
Ao 6187 5 i > (eyman 5 Gl ad Sl 8 0505 ol ol iz OT 30581 - SGd 50553
el sl )l O a5 e Ll 51wl

i lape by, JolS S s el Glts gy o5k A g Sllllan s s S s sl ) s
F3man Bdos gguy 5 S ¢ ol Ola oy @lsn 5 alir ¢ S S0 gaist S et bl J5b
ol s eaalin AT c o S s 5 Ll Ote 5 cpa) S Slaiie b ALS i A
Sl as,le b oosh opl S s OISt o 5

SRS i o b Sl wlag, Gl sl 055 Se S5 o8 dhaie 3 e Gl g, s OAS S
5 by K b AL iy OB ¢ S by Bl 5 (il SUL 5 6liag, (gl bl Gl
Ca—s 3 23 03 Dl Jlasl (S s 85 (o) asad (aanT b 5 o p b Olidhe s o)l Coic OT o
oid el b Snp cpl wlbing, i lid S8 55 Ol oSS flb sasze sl 5 o3l sy sy
Al SRl S o3l s wlbts g, Sdose s s Shes oS

i (5l 4t (gl 6l sl o3l wly o baste 5580 i L e ol

o5 oS sl WS 5 b led (LS Bl 5 OVl la ey b daaTe s s s
i 53 K3 shem kS 5 e Jalos 8 s o3k s W a3l ol 53 Kb se 53 0 Shas o e s,
sdaze sl o, Ol5 0 LT (o3 Sas 5 SO cntS Gl 5 adlsns, sl ¢lsl gin Eb L
A sl 3550 1 T Lyl 55 S 25 U s aikige 5 slol Cilioin (sl ) e S ol (2 e
C Pl g5 KK el s sl Ui Gai Cale,s bl cag) ednli e o Wlbtas, sl b aal, s ol
o9 53092 D las gl cawsVl s wlbtsy, 5l T Sy als “L"é)? s wlsgy gl T aly b
o 2l U] e Sls s pladl e 250 6 3k U3 el el lin SLIBLS iy Sy Sl s
03,8 Sk by, i 53 sble 5 Gl cle 6 lag) et s LS e 1 ) 3lse Ol
g bl anse o8 ola o5l Slesliml b gy slal e il 5 OT Oz il b OL o oS o (gl e
54 Ol g 5 Bl ¢ Gae Sl sla o UST sbul gt Bl 5 09 sl o3k s i S8 Gl
et 2 i 3 0130 5 a8 bl Lot dan sl s Sltag) sla LS s adb g
b bS53 2875 sbml OSUl &) sn s il o 3 il oy Ol s Sl (875 slwl cailta g



355 0yl GlalEag) sadk S 548,00 oS O,\Kan 5 (5ka!

o plaiasl o8 50 o o3l 5 Ol3L ST 5 a3k o Ol 035 D b et (bl Ol
050 b o3l b3 (hw cis Csb e (ol Solige Sl 5 sbul ¢ Tl 5 0T 0 S Ees
Ll spp gr 03 oS ds oKl 8 50 A sl o3l s OT @ s (sl (BB 5 e slml sl

el oad 11 ($)d sl 55 03l S se dald bl ol sla Sl 8 e sl Slss, )l

OF V08w, 1) W 63k s sl ol Sl (8) s

$ ok | ol | o | el | el | el
) f g \ \ sl o Kaly o 5 Sl
- - # # # s ui;wg‘k}l;&:‘\ \
- - - *® *® *® MO:;@L{ﬁJJ.ULAlag1 Y
Jau_ilyp@ﬁ@l:fui_ix:lgglng)&A>”f‘_’u:qOb“ﬁg;ff-d\ﬁuf):;éjb ¥
#* # # % % - b &S asl- 3 15 5oabel 5 Ay Ol s cils f
- - * * * - (ulil“"‘g‘?}jj‘ 6)‘}1) 4.:»:\7- J)Jﬁdb&))&{)‘) o
% % - - - % Ol sty Sl wble o 5l il s
s s - - - s dlﬁ-;;quwwjxuw v
s s # - # - e 290 A
. z -
¢ #* - - - ¢ N W I S S PP H IRV 4
w | % ¢ ¢ w | % b b es 5o K o axl s sl v

¢



AN A E ¥ Ol ((08) 1 § asue ol b sla jtags

10.

11.

12.

13.

14.

15.

16.

db.a

Bayati Khatibi, M. (2013). Investigation on Aji-Chay River Meander Changes on Flood
Plain, Scientific-Research Journal of Geography and Planning, 49, 55-79 (In Persian).
Borek, L., & Kowalik, T. (2022). Hydromorphological Inventory and Evaluation of the
Upland Stream: Case Study of a Small Ungauged Catchment in Western Carpathians,
Poland. Land, 11(1), 141. https://doi.org/10.3390/land11010141

Das, E. (2022). River bank erosion induced human displacement and its consequences.
Living Reviews in Landscape Research, 8 (3), 1-35 https://doi.org/10.12942/Irlr-2014-3
Esmaili, R. & Valikhani, S. (2014). Evaluation and analysis of the hydromorphological
conditions of Lavij river using the morphological quality index, Quantitative
Geomorphological Research . 2(4.).37-53.
https://doi.org/ 20.1001.1.22519424.1393.2.4.3.2

Esmaili, R. (2012) Application of Geomorphic River Recovery in river management,
case study, Northen Alborz, Lavij Rud cathment, Enviromental Erosion Researches. 4,
87-108. (In Persian).

Esmaili, R., Hosseinzadeh, M.M. & Eghbali, R., (2013). Geomorphic effects of gravel
extraction in gravel bed river: the river Lavij, Northen Alborz, Geography and Natural
Hazard, http://jm.um.ac.ir/index.php/geo/article/view/19935

Golfieri, B, Suriana, N, Hardersen, S. (2018), towards a more comprehensive assessment
of river corridor conditions: A comparison between the Morphological Quality Index and
three  biotic indices, journal Ecological Indicators, 84, 525-534.
https://doi.org/10.1016/j.ecolind.2017.09.011

Hossein Zadeh, M. M, & Esmaili, R. (2014). River Geomorphology, Shahid Beheshti
University Publications. First Edition. 338 p. (In Persian).

[lanloo M, & Karam A. (2020). Assessment of hydromorphological conditions of the
river using the MQI method (Case study area: JAJROOD River). Jgs, 20 (56) ,35-53(In
Persian). http://jgs.khu.ac.ir/article-1-3017-fa.html

Karam, A. (2019). Geomorphology of rivers, evaluation of morphological conditions of
rivers, 1st edition, translation, Alborz Province Academic Jihad (Khwarazmi) (In
Persian).

Kazem, N., Rostami, M & Etminan, Z. (2018). Assessment of Taleghan River
Hydrogeomorphological ~ Conditions  Using  Morphological — Quality  Index,
hydrogeomorphology, 6(21), 133-154. (In Persian).
https://doi.org/20.1001.1.23833254.1398.6.21.7.2

Khaleghi, S., Hosseinzadehl , M. M., Hashemi Boueini Z. (2021). The Assessment and
Analysis of the Hydromorphological Condition of Haji- Arab River, Bouein Zahra
County. Geography and Environmental Sustainability, 11 (2), 75-89(In Persian). doi:
10.22126/GES.2021.6068.2363

Laighi, S., & Karam, A. (2015). Hydrogeomorphological classification of Jajrud river
with Rosegen model. Quantitative Geomorphological Research. 3(3),130-143(In
Persian). https://doi.org/ 20.1001.1.22519424.1393.3.3.9.9

Nicoll, T. J., & Hickin, E. J. (2010). Planform geometry and channel migration of
confined meandering rivers on the Canadian prairies. Geomorphology, 116(1-2), 37-47.
Nosrati, K., Rostami, M., EtminanZ .(2020).Assessment of Taleghan River
Hydrogeomorphological ~ Conditions  Using  Morphological — Quality  Index,
Hydrogeomorphology, 6(21), 133-154(In Persian).

Rinaldi, M., Surian, N., Comiti, F., Bussettini, M., (2013). A method for the assessment
and analysis of the hydromorphological condition of Italian streams: The Morphological

Yy


https://doi.org/10.3390/land11010141
http://dx.doi.org/10.12942/lrlr-2014-3
https://www.geomorphologyjournal.ir/issue_10009_10013.html?lang=en
https://dorl.net/dor/20.1001.1.22519424.1393.2.4.3.2
http://jm.um.ac.ir/index.php/geo/article/view/19935
https://ui.adsabs.harvard.edu/link_gateway/2018EcInd..84..525G/doi:10.1016/j.ecolind.2017.09.011
http://jgs.khu.ac.ir/article-1-3017-fa.html
https://dorl.net/dor/20.1001.1.23833254.1398.6.21.7.2
https://www.geomorphologyjournal.ir/issue_10014_10017.html?lang=en
https://dorl.net/dor/20.1001.1.22519424.1393.3.3.9.9
https://hyd.tabrizu.ac.ir/?_action=article&au=35373&_au=Kazem++Nosrati&lang=en
https://hyd.tabrizu.ac.ir/?_action=article&au=96317&_au=Milad++Rostami&lang=en
https://hyd.tabrizu.ac.ir/?_action=article&au=96318&_au=Zahra++Etminan&lang=en
https://hyd.tabrizu.ac.ir/issue_1262_1263.html?lang=en

355 0yl GlalEag) sadk S 548,00 oS O,\Kan 5 (5ka!

17.

18.

19.

20.

21.

22.

23.

Quality Index (MQD), Geomorphology 180(18), 96-108.
https://doi.org/10.1016/j.geomorph.2012.09.009

Ramos, J., & Gracia, J. (2012). Spatial-temporal fluvial morphology analysis in the
Quelite River: It’s impact on communication systems. Journal of hydrology, 412, 269-
278.

Rezaei Moghaddam M H, Nikjoo, M R, Maleki, (2018).An Investigation of
Morphological Changes of Azadroud River Pattern using Geometric Indices, Geography
and Environmental Planning, 28 (4 ), 1-16(In Persian).

Rinaldi, M. (2017). hydromorphological analysis of Guadalquivir fluvial
system(southern spain). Technical Report Departamento de Geografia Fisica y Andlisis
Geografico Regional Universidad de Sevilla.

Rigon, E., Moretto, J., Rainato, R., Lenzi, M. A., Zorzi, A (2013). "Evaluation of the
Morphological Quality Index in the Cordevole River (Bl, Italy)", Journal of Agricultural
Engineering, 3, 103 —113.https://doi.org/10.4081/jae. 2013.e15

Scorpio, V., Loy, A., Di Febbraro, M., Rizzo, A., Aucelli, P. (2014); "Hydromorphology
Meets Mamal Ecology River Morphological Quality, Recent Channel Adjustments and
Otter Resilence”, Journal of River Research and Applications, River Res. Applic, 1 —13.
https://doi.org/10.1002/rra.2848

Saraskanroud, S. (2016). Investigation the Potential of Morphological Change Urmia
Shahrchi River, Scientific-Research Journal of Geography and Planning, 57, 49-62.
Yamani, M. & Hosseinzadeh, M M. (2010). Investigation of changes in the pattern of the
Talard River in the coastal plain of Mazandaran. Geographical researches. 43, 109-122.
(In Persian). https://doi.org/10.22108/GEP.2017.98177.0

A


https://doi.org/10.1016/j.geomorph.2012.09.009
https://gep.ui.ac.ir/?_action=article&au=181757&_au=Mohammad+Hossein++Rezaei+Moghaddam&lang=en
https://gep.ui.ac.ir/?_action=article&au=184609&_au=Mohammad+Reza++Nikjoo&lang=en
https://gep.ui.ac.ir/?_action=article&au=184608&_au=Hesam++Maleki&lang=en
https://gep.ui.ac.ir/issue_4062_4116.html?lang=en
http://dx.doi.org/10.4081/jae.2013.e15
http://dx.doi.org/10.1002/rra.2848
https://doi.org/10.22108/gep.2017.98177.0

