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1 -Chapora
1- Geomorphic evolution
2- Sediment balance
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3- Indicators

4- Pressure

5- Alteration

1- Revisited Morphological Quality Index (RMQI)
5 - Channel Planform
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1 - Principal Components

2 - Normalized difference water index (NDVI)

3 - Water index

4 - Normalized difference water index (NDWI)

5 - Modified Normalized difference water index (MNDWI)
6 - platforms

7 - Sinuousity ratio

8-Add In
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1 -Straight

2 - Meander

3 -Braided


http://dx.doi.org/10.29252/jgs.20.57.113
https://dor.isc.ac/dor/20.1001.1.22287736.1399.20.57.8.1
https://jgs.khu.ac.ir/article-1-3110-fa.html

[ Downloaded from jgs.khu.ac.ir on 2026-06-27 ]

[ DOR: 20.1001.1.22287736.1399.20.57.8.1]

[ DOI: 10.29252/jgs.20.57.113 ]

14 S 03l 55 oyl U8 ailsog) gl ymme onile ol i (g3l 50T

@S (o Cunsd (gt (2951 5 addllas 590 031 )0 (35l S AlE0g) e i (M gu 4 axsi L
FOROp- N C T [P SUR P OU| IS KRN S SURERPEPL V| YU WV J R VAR N RTGAL WWE Ul & G5 I U PSPV
w‘;ﬁw@aﬂ‘ U"‘)‘ MS..J).,?.)\..\;JJowsaomoﬁmsﬂlawlﬁ‘ml}o”
B 0)5‘ J)B 44[}05) ..\J}u < o0l m‘f‘u o Léf‘"j psdalybj))w)‘ o)lJ u.s‘ B ‘_g)..\.al.i.n (Sﬁi” L
LSA‘SISU.H? B O)L.b‘s.mw.moj 5431:5-\)5) 6‘)”“’ d‘;k‘ .E.m(_g)j.ljﬁ)g.au.e‘} L dx]las Syg0 o)lJ
5 S on e b Sl 5 S (e 53 L sy, da idu el o 0l bz 03 ol 50wl
Cd py8 (pgd G e oo o Ly 4 0 o L Aoy, o g ) o lgw jo aels gl U
&le“).?;aoﬁ)sO@dCa.e‘.?4.3é.'al.}.&c)..)J)é.Cam‘é)l?d“—)bbj))"é}w&@s&w‘@yﬁw
KL G Bblie g Wil 38, cuiS p5 4y Skl Jolpw (S LB sla (ro) 9975 5 e aels ol
Jom Jadly 1y o)l Sbyd Sl o ol o 56l 38 ailsog, gelb S sl il aid 3
Slge Cenisai g,cpmlil e (So S 4 bles Ol 5o ol wlile 65,50 1 gly g 009 Y )] Sligan,

MIS wboo @90 Olsl2 Gliee 4 S5 (29w,

S

“nGoogle

I o 5lods sl 3 55 oyl U3 ailsogy Sl o 3 (V) JSCo

Eyealt 1.23Kkm

720 (oilr Oy (05 (o2
VY @ lpess 05y 5 hgledyse ololn Ojsl U alBog, 5l aslllas 9590 o5 glizme (Gimgly cnl 5o
Sl Gl el 00 5 dule Sl o ol S sl jarll g ol gon pands AWV
5 ol 5l s el 0o Jlo yo yie BV sgam o anidS Jle Yo Jsb o o5el Jsb ailrss, ol e
Oype @ 22 @lrlr $Sle (Mdsa 5ol plnl Glaalesy) o pbs I Soobjdlesla


http://dx.doi.org/10.29252/jgs.20.57.113
https://dor.isc.ac/dor/20.1001.1.22287736.1399.20.57.8.1
https://jgs.khu.ac.ir/article-1-3110-fa.html

[ Downloaded from jgs.khu.ac.ir on 2026-06-27 ]

[ DOR: 20.1001.1.22287736.1399.20.57.8.1]

[ DOI: 10.29252/jgs.20.57.113 ]

VAT sl Jlo o yme (2200 @bmlr Dol 0 s 0 )5 dloe oSl 51 SG 5o sl alSla
OYION o] 4z jo a5 Cawl V8 o Loy &Sl 5 4 bgsyo ¢ Jlos 40 i Vo/OA a>g5 bl Jade 4 YVY 15
AwlS G0y, o Caw Jolo Gl 31 Gl Gued 4y g 00438 ailsog, cnly G ol 5 LS
Pl el oogr Jlo 5 AP0 9V IFF iy a4 oluls Jlaae VY 5 V0 e eSSl o cwl ouls
dole ol eed 4 g alllS Conly Cos Jo Lo 31 LS YAIVE Jlaie VO el (o olbul> oyl
Sade e g 00938 Cassly o ol g LS AY/TO lode VY CSlils (o g oud 00438 o o
o » s VA Gl 4y glouls Sals o 2eS s o) 50 el ol allS G Cos Sl ol
e Slos K5 easd 3 0 e olin 4 4355 b (V)USE 555 a bgrye 13 <S5 4
ol laslazsls 1) Jlo jo oy gbmle cpyiin a5 V8 510 Y sl cSuly o5l 38 ailsog,

'il50g) (5l o 505 (U ALY 4 by po ol (V) Jgux

luls | | Je o | 2SS
o e ©ul | Ol e P e A ol Sy
144Y Jlo Sl
(M) yzxo (HLs») (Lsa)Y Y 1 y2x0
(HLs»)

~A/¥AO §04/ve) goy/F R

\/vo T1
AIYAY TEY/FE o /vYE L
VA ARVASA VYA/+ N o R

VY T2
-\ Ve V/EA 44+/\ 1 L
BVAR) Wv/ave p\avi R

o/ T3
V/ov V+4)/A0 AR L
-V/+o RSYARD TY/44 R

£/40 T4
V/eo AAA/OVY 40707V L
\Y/AVY AL+ /VYY A0£/047 R

§/84 T5
-\Y/AVo q00/Vay LYAVARAS L
“/AYO re/en Ve R

£/41 T6
—+/A \Y10/40 YY10/Y L
YAy 4714/07A 4vY/y 0\ R

\/Y T7
Al \Yo4/10 VYot L
A& NALYACH VYA R

\ViA T8
A Vevo/VY 44VA & L
/A0 ARARVAN Y eYY/Ed R

YV T9
-\/Ao ARASVAN] Ve YA/VY L
-\V/0v AERY%E Y+ 08/AN4 R

AZALY T10
V1/ov AYAVAY \YY4/YE L

el 00l “:‘"“l’“ﬁﬁfﬁf a)'bilArC GIS )‘)'él P)J.]a..;u)\) ! o)lﬁ.bLn )ﬁjLaJ )‘Wd)}Ss sl osls wL.;l).;chua:}L& ‘SALQJ_\


http://dx.doi.org/10.29252/jgs.20.57.113
https://dor.isc.ac/dor/20.1001.1.22287736.1399.20.57.8.1
https://jgs.khu.ac.ir/article-1-3110-fa.html

[ Downloaded from jgs.khu.ac.ir on 2026-06-27 ]

[ DOR: 20.1001.1.22287736.1399.20.57.8.1]

[ DOI: 10.29252/jgs.20.57.113 ]

m

il 03b 30 39l U8 409 slyme (il Ol pudd (g3 )T

ALs VOV/EVa a\7a\s R

0/4Y T11
—\+/V0Y T4y/0y AV/ENE L
ov/¥o VYV YY1/ R

/10 T12
ECAZAR? ave/4e0 q\Y/00v L
—\Y/EYY VEV/AY Y4/TA R

£/AA T13
\Y/EYY £81/Y80 £OA/VVY L
—Va/VE0 4\A/4Y0 ASANQ R

Yats T14
VeVt VYV/0e 4 VAY/Yo L
—VA/V1\0 VAY/A0Y V2 0/4A0 R

Vo/t8 T15
VA/V10 0A0/0Y) /YA L
oY/0) Vet 47A/40 R

Ve /0A T16
—oY/0) A&+ /YEA ATV/AVA L
\Y/ o AY Wi Zatht VA VYA R

Y/A0 T17
—\¥/0AY AL/ A AYV L
\RVARY 4Y4/\Y qYa/vYe R

Ava\s T18
VAN AFYY/YY AFYY/AYV L
$/804 4T/ Y 44/0VY R

/YA T19
—$/¢1 VOYT/FYE Y YA/AA L
—\+/VAQ VYYT/AL A2t R

\/AY T20
ARVANY VY04 /A0 aiVats L
—+/0) VYV VYV E R

V/8) T21
+/0) VEOY/¥E VEOY/AO L
/01 VeYY/q YeYo/en R

£/ T22
—\/0V VeVo/00 VEVY/AA L
VV/EVY QY/ALY Veo/ry R

\VAnY% T23
—VV/EA VYYA/OY VYV L
—\¥/ev Vo) Y 4AV/0QY R

0/0Y T24
\Y/0Y 1141 /YA \YrE/A L

S5 Sllone txta



http://dx.doi.org/10.29252/jgs.20.57.113
https://dor.isc.ac/dor/20.1001.1.22287736.1399.20.57.8.1
https://jgs.khu.ac.ir/article-1-3110-fa.html

[ Downloaded from jgs.khu.ac.ir on 2026-06-27 ]

[ DOR: 20.1001.1.22287736.1399.20.57.8.1]

[ DOI: 10.29252/jgs.20.57.113 ]

W Lol BY 05londs oy JLo (2ldlyir pole (99215 Clindind 4, 00 Y

(TAY13AN) 20 sy ol cnl
12
10 A /""\
5 8 /
6
AR TP »
g, 4 9]
7 NERBAN
s 'l
oé 1% e
0
1 2 3 4 5 6 7 8§ 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 4
Sl

(Olapgs U licalo 1) ¢yjsl J58 ailsgy s Job 50 1y2me (06 0 (ol ol (Y) S

2 G brlr a5 aes oo (LiS adlls 550 o5l Jsb yo e s (555098,90 Lo T Rs (o)
5 Sl (Do s glraastin sl )l ailsog, yiws @S oolidl lasl a0y, e 31 gloceend jo iy
e dalllan 990 03l 5l A5 (nl )0 09d (oo 5 LA e e BB Ol 4 bl (nl po AilSog;
S 3 5 ke VO s s 5 o S35 e s 4 S5 5 A0S 505 i
JB alEag) e 500 Ol 4 el oanline LB bl (nl ;o (55,0laS (L) 8 eS o iy casllas
wdls (g0l (ol b ailBog) (Bye ead el Gialuyd 4 (ules g s glaaijle (g5 51 (3l
alogy 2 nF Gt 5y ol 5l 0nS Dyse i (ol Sl 4 S aliog, Jes o0l 5wl
Eloe ;o Vb (23 b ailbog, Gl jsee 938l Wl izren Sl 0ad Sbml baile (e 69, 2 3

Bl by alsog; cnl Blae Sl (e 00l s s lasle (nl (55, 5 (Dl

aibie Gl)slaS sl oy 4 adlate MSEe 5 Jluw 5l isl B ailsog, sl (> olbnlx
o Jlo b 3 e ol e oo g, (ol it sl S5 15 a5y b 4 w355 o pans
Syg0 03gaze ;O (il Ji8 dilmog, p,ad aS oly lid b pwypm mls sl eols Fy VAT B VAAY
Ol oS 0l lid Lo (bl Dlposs 5l ol il zmen el pwgiw £ 5l iy dalllas
Wb el og Jlo ;o e FITY sgas j0 atddS Jlu Ve Job jo0 el ailBog, glime & yzlos oo
Suo3 g 00958l ailBog, Cawly Caans ol 4y LS Yo VVE (SGo3 YAV B YAAY 0,90 b j0 caS 5933l
o Ol 3 Lo s (658098 ,90 b (Shg gy el ool AllS csly G Jo Lo 5l LS YO/
SHls alsog, i a5 ool Glasl albog) s 5l lo Caand o o o sl obule 4 wao
o s obuls (SlwsS daxio b gl s j0 a5 Jb o cal Sl O o aasin
sl Jlo (b o5l J3B 4l slizme bl sbil; oael oty @l Gulaly ool 526 5 05 s


http://dx.doi.org/10.29252/jgs.20.57.113
https://dor.isc.ac/dor/20.1001.1.22287736.1399.20.57.8.1
https://jgs.khu.ac.ir/article-1-3110-fa.html

[ Downloaded from jgs.khu.ac.ir on 2026-06-27 ]

[ DOR: 20.1001.1.22287736.1399.20.57.8.1]

[ DOI: 10.29252/jgs.20.57.113 ]

Y il 03b 30 39l U8 409 slyme (il Ol pudd (63w )T

Jolo a4 LS YV CSoop YWY B VAT 6,90 (b 0 a5 g5k 4 sl 0 o Jolo a4 5
axgi b adly ;o el oud atulS oy Cos Jolo 51 ESe YO/ K03 g 00938l ailsog, conl) Coan
L Omized Gl ool awls conly G Jolo colss 51 LS ANV ggamme )0 (558 Slacl DS o
@ Blg3 co CSLl i by, 45 C8 5 D i (g5 oo iliBie slo iS40 sdwl Cuws 4 gl 4 axg
8 oolatul 5550 (s slo 4505 (glyme (ol olmle Glie (oo sz slp Gz (s, Olge

=

S8

&lw

Wyl eolid)lS sl Ll (Glgnl — yiligud 159,90 4axdlle) IRS 2006 4 1974, Landsat 1991
Oledal olBiils o Sludl pale g Closl oasiisls

Sraabin g Wl i - cale 4,25 (JUST 3 dwaid Judod 5l ooliiwl b (455l 38 4ils0g) (owiia
MY (FNVE Gy oRils)

N ANTY CFYIIA gz yioliy g Lilin _tmgi ol 4, AFAR GAYYE Jlu i olewbols ailsog,
AFANF e (S (ialsensts slasiasy o (Ko 399sd 90 Julx

(6555 g o)l cwlis 5 (Jgl Coound) aid pion ails gy cwidigeo (o) 0933 (VTAYF) L oope (ol
Fo Lmo gyl olKiils Ol waige 05,5

W) (9858 Ol yudl dulio 9 6 %098)90 (VYAT) (g @S 5 Sgrane ((oon> ) (e Slou

A (05 S58l5 90555 laiagiy (e e s Cewsd (b 16990 axlllan) Sl anS aw (b ()
Yf

Abate, M., Nyssen, J., Steenhuis, T. S., Moges, M. M., Tilahun, S. A., Enku, T., and
Adgo, E.(2015). Morphological changes of Gumara River channel over 50 years,
upper Blue Nile basin, Ethiopia. Journal of Hydrology, 525, 152-164.

Atwwod, J., T. Watts, K. Price, J. Kastens. (2005). The big picture-satellite remote
sensing application in rangeland assessment and crop insurance. Reviewed and
Published Proceedings, Agricultural Outlook Forum 2005. Speech Booklet 2, 26 p.
Casado, A., Peiry, J., Cambo, A.M. (2016). Geomorphic and vegetation changes in a
meandering dryland river regulated bu a large dam, Sauce Grand River. Argentina.
Geomorphology, 268,.21-34.

Charlton, R. (2008). Fundamental of Fluvial Geomorphology. 1-234.

Dufour, S., Massimo, R., Hervé, P., Michalon, A. (2015). How do river dynamics
and human influences affect the landscape pattern of fluvial corridors?


http://dx.doi.org/10.29252/jgs.20.57.113
https://dor.isc.ac/dor/20.1001.1.22287736.1399.20.57.8.1
https://jgs.khu.ac.ir/article-1-3110-fa.html

[ Downloaded from jgs.khu.ac.ir on 2026-06-27 ]

[ DOR: 20.1001.1.22287736.1399.20.57.8.1]

[ DOI: 10.29252/jgs.20.57.113 ]

A8 Gl DY 0lads st Jlo el ke (60,118 Sligdind 4 25 z

Lessons from the Magra River, Central-Northern Italy. Journal of Landscape and
Urban Planning, 134, 107-118.

Fung, T., Ledrew, E. (1998). The Determination of Optimal Threshold Levels for
Chsnge Detection Using Various Accuracy Indices, Potogrammetric Engineering
and Remote Sensing. 54, 1449 — 1454,

Giardino, John R and Lee, Adam A. (2011). Rates of channel migration on the Brazos
River. Submitted to the Texas Water Development Board. Department of Geology
and Geophysics, Texas A and M University.

Lauer, J. Wesley. (2006). NCED Stream Restoration Toolbox, Channel plan form
Statistics. National center for earth-surface dynamics.

Magdaleno, F., and Y. J. A., Fernandez. (2011). Meander dynamics in a changing river
corridor. Geomorphology, 130, 197-207.

Pires-Luiz, C. H and M., Philippe. (2010). Inferring fluctuations of the aquifer by
monitoring the area of small lakes in a Brazilian savanna region using a temporal
sequence of 50 Landsat images. ISPRS TC VII Symposium — 100 Years ISPRS,
Vienna, Austria, July 5-7, 2010, IAPRS, Vol. XXXVIII, 7. 463-468.

Price, K. P, Egbert, S. L., Nellis, M. D., Lee, R., and, R, Boyce. (1997). Mapping
Landcover in a High Plains Agroecosystem Using a Multidate Landsat Thematic
Mapper Modeling Approach. Transaction of Them Kansas Academy of Science,
100, 21- 33.

Provansal, M., Dufour, S., Francgois, S., Anthony, E.J., Raccasi, G., and Robresco, S.
(2014). The geomorphic evolution and sediment balance of the lower Rhéne River
(southern France) over the last 130 years: Hydropower dams versus other control
factors. Journal of Geomorphology, 219, 27— 41.

Rhoads, B. L., Quinn, W. L., and W. Andresen. (2016). Historical changes in channel
network extent and channel planform in an intensively managed landscape: Natural
versus human-induced effects, Journal of Geomorphology, 252, 17-31.

Rozo, M. G., Nogueira, A. C., and Castro, C. S. (2014). Remote sensing-based analysis
of the planform changes in the Upper Amazon River over the period 1986-2006.
Journal of South American Earth Sciences, 51, 28-44.

Shields, F. Douglas., Simon, Andrew. Steffen, Lyle J. (2000). Reservoir effects on
downstream river channel migration. Environmental Conservation, 27, 54-66.

Tejeda, E. M., Zabalza, J., Rahman Kazi, S.A.G, Moreno, 1.J., Vicente, S., Lehmann, A.,
Tague, C.L., Beniston M. (2014). Hydrological impacts of climate and land-use
changes in a mountain watershed: uncertainty estimation based on model comparison,
Journal of ECOHYDROLOGY, 10, 1-21.

Xu, H. (2007). Extraction of urban built-up land features from Landsat imagery
using a thematic-oriented index combination technique. Photogrammetric Engineering
& Remote Sensing, 73, 1381-1391.

Zaharia, G., |, Gabriel, M., Lili. (2015). Using Pressure and Alteration Indicators to
Assess River Morphological Quality: Case Study of the Prahova River (Romania).
Journal of Water, 7, 2971-2989.

Zhang, T., Xingnan, Z, Dazhong, X., Yangyang, L. (2014). An Analysis of Land Use
Change Dynamics and Its Impacts on Hydrological Processes in the Jialing River
Basin, Journal of Water, 3758 — 3782.


http://dx.doi.org/10.29252/jgs.20.57.113
https://dor.isc.ac/dor/20.1001.1.22287736.1399.20.57.8.1
https://jgs.khu.ac.ir/article-1-3110-fa.html
http://www.tcpdf.org

