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Geomorphic River morphology, hydrological regime, and river continuity are integral
processes, components of hydromorphological quality assessments, which significantly
Morphological, influence the biological and physical quality of rivers. These indicators must
quality, River reach, be compared and analyzed under conditions affected by human pressures. To
Khoramabad. Iran. achieve this, it is essential to describe and evaluate pressure and alteration

indices across various temporal and spatial scales in a comprehensive manner.
The aim of this study is to classify, assess, and determine the morphological
quality status of the Khorramrud River in Lorestan Province using the revised
Morphological Quality Index (rMQI).
Methodology
The hydromorphological assessment of river basins involves several steps:
delineating and describing spatial units, evaluating past and present
hydromorphological trends, identifying and prioritizing pressures, and
developing management plans alongside implementing restoration measures.
This study is based on an evaluation of past and present trends. Initially, data
collection was conducted using physical tools, field observations, and
measurements. Required maps were then drawn and digitized using ArcGIS
software. The river was divided into two sections based on pattern changes,
slope, channel position, and constructed structures. Section one consisted of
six reaches and 17 cross-sections, while section two included seven reaches
and 18 cross-sections. Subsequently, maps for each section and reach were
) created in ArcGIS according to the criteria of the rMQI method.
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parameters, were determined through field observations. Finally, the quality of the
Khorramroud River was assessed across two sections and 13 studied reaches.

Results and Discussion

Based on the rMQI analysis, the two examined sections are classified as weak. In the first
section, among the six studied reaches, reaches 1, 3, and 4 fall into the weak category,
reaches 5 and 6 are categorized as very weak, and only reache 2 is classified as moderate.
Land-use changes, urban area development, unauthorized extraction activities, the
presence of sand and gravel mines, encroachments into river boundaries, and river course
modifications have contributed to placing this section in the weak category.

In the second section, out of seven studied reaches, reaches 1, 2, 3, 5, 6, and 7 are
classified as weak, while reaches 4 is categorized as moderate. The removal of riparian
forest cover, changes in cropping patterns, destruction of river terraces for agricultural
purposes, construction of diversion channels, and bed displacement—especially—have
led to placing this section in the weak category.

Conclusion

The revised River Morphology Quality Index (rMQI) method provides a comprehensive
approach for assessing the indicators that influence morphological changes in rivers due
to human activities. This method considers pressure and change indicators within a
relatively cohesive framework across various spatial scales, from reaches to geomorphic
and hydraulic units. Additionally, by combining the results, it identifies key issues in river
morphological quality. Furthermore, it aids in river management by prioritizing strategies
to improve the ecological status of rivers.
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Figure (1): Location of the Khorram Rud watershed in the Karkheh basin, Lorestan province and Iran
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Table (1): Indicators and parameters of the rMQI method Reference: (Zaharia et al., 2015)
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Table( 2): Evaluation of morphological quality indicators of the first section of the Khorramroud River
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Figure (2): A) Incision of river bed at the base of the bridge,B) Incision and river bank erosion erosion in the
first section
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Figure (3): a) lllegal extraction of sand from the riverbed, b) Sand mining, c) River bank erosion, d)
Occupying the floodplain In the first part of the Khorram Rud River
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Table (3): Morphological quality index of reaches in the first section of the Khorramroud River
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Figure (4): Diagram of pressure values and channel changes and morphology quality in the reaches of the first
part of the Khorramroud River
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Figure (5): A) Incision of river bed at the base of the bridge,B) Incision and river bank erosion erosion in the
second section of the Khorram Rud River
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Table( 4): Evaluation of morphological quality indicators of the second section of the Khorramroud River
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Table (5): Morphological quality index of reaches in the second section of the Khorramroud River
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Figure (6): Diagram of pressure values and channel changes and morphology quality in the reaches of the
second part of the Khorramroud River
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Figure(7): Comparison of morphological quality indicators in the upper and lower parts of Khorramabad city
on the Khorram Rud River
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Table (6): Morphological quality of the first section of the Khorram Rud River
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Table (7): Morphological quality of the second section of the Khorramroud River

58



03!y (s g (5 sl

w09y Py 4309y (Suieled g0 oS b))

VeVO-YeeF Jlo pgo Aoy (5599090 CandeS
(P1) )Las (ol g5 ! (Al) yis sl 95101
JLid Gla ) oul hami Wwig) f pud g G il 609l 0o Hgilu
Juts]
Sl aseld b wsls kol |acol b asls 3bkol awld b wsls
ok Sssny 9 Jgb ol Bl 0y oo
o | -8 CadYbhasgr coluw ] # | C ylozgo Jo ¥ [<eleNe B8] 9 S5 (D Cld SO 0929
al,S Job Bk 9 y» 50 aitwgn]
14 | oMo mdaw o | ¢+ [NC| ¥ mbs Jo ¥ —[qe> 39S 9 b iy e Jlai
Cawd¥ly iy 393 SIYY | Comy oSS pgpas 4 dilsg
Sy 90 2 59
g >\ - SLaw b by S olaas | o | NCf a jgiumw (a5 Li - PC I R £
W05y J5b 9 (gankis
Y | >\ Pl b folax | £ | C | olpmiianly ¥ M byuile il oluls Gul
w533, Jsb o3t 2 I
o Rpe, s | c I e e
J <l peascdlisals b | 5| € e v M g0 s 0515 JISi! 3929
Sk oo Sy Sl
| orrvsfons s gsim st as gl 2 [ € wetbewnd 5 [ <rsr [ i catesd eas o st
</ Gyb 53,8 53 5 G b 53
o <o) Ly ste 3,56 Jsb §9305 i Wlag, JUIS J51s
Syb 90 o 50 wlod 5o
L 41,5 gly oud i lu dudgy Y] £ | NT aito o lund Y C JEOWOR - PR gt SRR JOVES)
2]
o Ve | Ko Mol wldas Job | £ [ NT ok Ao ¢ A Wogy 518 jo Sy slaylyl
R alsog,
] e e o ot o Jo] 5 [NT] a e o ol a5y JL
409, Jok Goe (55l
iliko o i .| A 4235 5 wsbye il 0524
5 (e s
. A 0ol (oo slo cdlad Vol okl S5 Hge gla e iS4
ke 5 o JEN ISR RIS
JLe ¥ 5l s
v M Cgx el Fofbobomnigl B Fee sle Juw il 4
JEIR ST TN S RTEHS
Ju 1+ 5l e
o ! o,US (LS by Sio 392 9P gy g NT g T ytiCo it (9aNC e il bawgioM | i8A
90)d FEIAY=Yee P F Vo= L0 a5 L Qo) FAIFF=Y/Ae+8F A= ypuii s Ll
A0y OY/FA=Y/(FAFF+F2.AY)=CodsS sl

59



VFoF Olinss FO oyled VY oy9s Léj}j}é)}ﬁjj))u\.:h

L3 ¢ OM} ¥Fo .G)Lou:) c‘Y.O)sb 6)5-‘93)9-09535)“

S9y i3 ailBdg, (b pé Cumdy caimsplis ogBa S g9 ,2 ;0 IMQL by, Sl esslowssay b
5o el 3518 and gunainl ;5 00,3 FYIFD Ll b (S3els8 )50 CodsS S 51 ol (s oo
Cls  il0g) w2 a4 2y el S (I gy 5 i) 5 0 Bblie axwss Jol
a3 oo Glad 1y 0o )d BVIFD jliel (So3sled 00 LotS (el pgo Gidu 50 g s plralr g Shgw,
Salioly o 2 (S Nl i bl S IS e cum abl oo o) s coalS sLeS aS
yS IS 536 else (e 5l ye almler 5 (Bl Gl JUS Slasl s )5las cua slalsos,
Ol ol 4 azgi b dsy oo 55 4y 5 00l (gloaiSl Lyl )l Lo 05 0 )3 ailSog, aiiis dilso, LS,
o3 S oy (el )0 S ol |y aildog) cnl Camdg jlid laasls wais bolge 5 (S y0 9 lul il
Seied Ll ) LU Wl e el nl cde s e Ll g 5 0 Fojl g (Jled i o Y
il boojl ol
Pt g ooy L aiile (Mol SLeladl plonil sy, (S3els8 50 (b )18, (S8 55L Cu nlnle
2 &8l slag )5 g adg> mhw )3 (o)l 65 Cunde Spge den g Cgw, Cbloy pas il
5 SiusleS @ alleog) andle (LSl (slivae (Sily o bl ool 5li s s9e alssg) w5 e
35,8 oo Sl 1 sl Mol Sl glalle 5 claiz 5 colazdl  lams cilieo Jalse 556
5 O (B Gsh cale, a5 el GlaisSay Wb (lpae 5 OIS ceslew B)b 1 el )l
255 S8 8 5 1) ol po e
2 Phe slasls bl 6lr eela (o59) IMQD) 43 o il (555158 )90 oS Gl s
Slyaati 9,188 Gl ali ((og) tul ) el SLdl slo clad 5l L50 leailsog) (So39lgdge Dl ponis
5 S ysesss slaanly b ad S ofly 5l o olad il lagulibe 1o 5 porie Lnd wsz )l oo 1,
oS ppgas ;0 1) Gl Pl Glgice deail oS5 L e 0,8 00 S 50 Sgyae
Copda pslaie 4 Woyal, (905 g aluslyl hani b ool p opdle 2,5 (alulid oy, (So3alsd)se
S SS ailBsg) (So3elsS Cundg Sgne 5 Al

References

-Brierly, G.J & Fryirs, K. A. (2005). Geomorphology and River Management Application
of the River Style. UK: Blackwell Publishing, London.

-Brierley, G., Fryirs, K.A., Jain, V. (2006). Landscape connectivity: The geographic basis
of geomorphic applications. Area 2006. 38, 165-174.

-Brierley, G.J., Fryirs, K.A., Boulton, A., Cullum, C. ( 2008).Working with change: The
importance of evolutionary perspectives in framing the trajectory of river adjustment. In
River Futures: An Integrative Scientific Approach to River Repair. Society for Ecological
Restoration International.

-Brierley, G., & Fryirs, K.A.(2008). Society for Ecological Restoration International,
Island Press: Washington, DC, USA, 2008.

-Downs, P.W., & Gregory, K.J. (2004). River ChannelManagement: Towards Sustainable
Catchment Hydrosystems. Edward Arnold, London (395 pp.).

-Esmaili, R. & Valikhani, S. (2013). Evaluation and analysis of hydromorphological
conditions of Lavij River using morphological quality index. Quantitative
Geomorphology Research. 2(4), 37-53.

60



031y (> 9 (S yol w09y 3 AlB09y (959098 90 CadnS (2L 3l

-Esmaili, R. & Nourizadeh Nesheli, N. (2024). Evaluationof the morphological changes
of Haraz river following human pressures in the Amolcity, Mazandaran.
Hydrogeomorphology, 11(40): 40 — 57.

-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.

-Habersack, H., & Piégay, H. (2008). River restoration in the Alps and their surroundings:
past experience and future challenges. InGravel- Bed Rivers VI—From Process
Understanding to River Restoration, Developments in Earth Surface Processes. Elsevier,
Amsterdam, The Netherlands, pp. 703-738.

-Hajdukiewicz, H., Wy zga, B., Miku’s, P., Zawiejska, J., Radecki-Pawlik, A.( 2016).
Impact of a large flood on mountain river habitats, channel morphology, and valley
infrastructure. Geomorphology 2016, 272, 55-67.

-llanloo, 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.

-Nosrati, K., Rostami, M. and Etminan, Z. (2020). Assessment of Taleghan River
Hydrogeomorphological ~ Conditions  Using  Morphological — Quality  Index.
Hydrogeomorphology. 6 (21), 133-154.

-Khaleghi, S., Hosseinzadeh, M.M., and Hashemi Boueini, Z. (2021). The Assessment
and Analysis of the Hydromorphological Condition of Haji- Arab River, Bouein Zahra
County. Geography and environmental sustainability Journal, 11 (2), 75-89. DOI:
10.22126/GES.2021.6068.2363.

-Khosravi, Gholamreza, Teimouri, Mehdi. (2024). Evaluating and Determining the
Morphological State of Khormaroud River Using integrated Approach of the MQI and
MQIm Indices. Hydrogeomorphology, 11(41): 162 — 178.

-Khorshiddoost, A., Mohammad, R,. Banafsheh., Mir Hashemi, H., Kakolvand, Y.
(2015). Investigating the trend of precipitation and discharge changes in the Karkheh
River basins using nonparametric methods, case study: Kashkan basin, Journal of
Irrigation Science and Engineering, Volume 38,. 177-188.

-Leopold, L. B., & Wolman, M. G. (1957). River channel patterns: braided, meandering,
and straight.US Government Printing Office.

-Muller, H., Horbinger, S., Franta, F., Mendes, A., Li,J., Cao, P., Baoligao, B., Xu, F.
Rauch, H.P. (2022). Hydromorphological assessment as the basis for ecosystem
restoration in the Nanxi River Basin (China). Land. 11(2), 193. https://doi.org/
10.3390/1and11020193.

-Mdiller, H., Horbinger, S., Franta, F., Mendes, A., Li, J., Cao, P., Baoligao, B., Xu, F.,
Rauch, H.P. (2022). Hydromorphological Assessment as the Basis for Ecosystem
Restoration in the Nanxi River Basin (China). Land 2022, 11, 193.

-Ollero, A. (2010). Channel changes and floodplain management in the meandering
middle Ebro River, Spain. Geomorphology 2010, 117, 247-260.

-Resh, V. H., A. V. Brown, A. P. Covich, M. E. Gurtz, H. W. Li, G. W. Minshall, S. R.
Reice, A. L. Sheldon, J. B.Wallace, and R. Wissmar. (1988). The role of disturbance in
stream ecology. Journal of the North American Benthological Society 7:pp433-455.
-Rinaldi, M., Surian, N., Comiti, F., Bussettini, M. (2012). Guidebook for the Evaluation
of Stream Morphological Conditions by the Morphological Quality Index (MQI). Istituto
Superiore per la Protezione e la Ricerca Ambientale, Roma (90 pp).

61


http://jgs.khu.ac.ir/article-1-3017-fa.html
https://doi.org/

VFoF Olinss FO oyled VY oy9s ‘65}5)5)};:)3;})4.:&

-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
Quality Index (MQI). Geomorphology 180-181, 96-108.

-Rinaldi, M., Surian, N., Comiti, F., Bussettini, M. (2016). Sistema di Valutazione
Idromorfologica, Analisi e Monitoraggio dei Corsi d’acqua—WVersione Aggiornata 2016;
ISPRA: Roma, Italy, 2016.

-Rinaldi, M., Surian, N., Comiti, F., Bussettini, M. (2010). Sistema di Valutazione
Morfologica dei corsi d’acqua—Manuale tecnicooperativo per la valutazione ed il
monitoraggio dello stato morfologico dei corsi d’acqua-Versione 0. In Istituto Superiore
per la Protezione e la Ricerca Ambientale; ISPRA: Roma, Italy, 2010; p. 191. ISBN 978-
88-448-0438-1.

-Rinaldi, M., Belletti, B., Bussettini, M., Comiti, F., Golfieri, B., Lastoria, B., Marchese,
E., Nardi, L. and Surian, N. (2017). hydromorphological assessment and European
streams. Journal of Environmena Management. 202, 363-378.

-Rosgen, D.L. (1994). A classification of naturalrivers. Catena. 22(3), 169-199.

Scorpio, V., Rosskopf, C.M. (2016). Channel adjustments in a Mediterranean river over
the last 150 years in the context of anthropic and natural controls. Geomorphology 275,
90-104.

-Surian, N., & Rinaldi, M. (2003). Morphological response to river engineering and
management in alluvial channels in Italy. Geomorphology 50 (4), 307-326.

-Talebi, Z., Ayyoubzadeh, S. A., Mostafavi, H., Hosseinzadeh, M. M., & Shafizadeh, H.
(2024).Morphological Analysis and Assessment of a River Based on Morphological
Characteristics, Artificial Structures and Channel Adjustment (Case Study: Talar River -
Upstream of the Shirgah). Environmental Sciences, 22(1), 21-38.

-Tockner, K., and J. A. Stanford. (2002). Riverine flood plains: present state and future
trends. Environmental Conservation 29:pp308-330.

-Yaghoob Nejad ASL, N., Esfandiary Darabad, F., Asghari, S. and Karam, A. (2020).
Evaluation of morphological status of Taleghan River from 2006 to 2016. Quantitative
Geomorphological Research.9(1), 67-85.

-Wyzga, B. (2008). A review on channel incision in the Polish Carpathian rivers during
the 20th century. Gravel-Bed Rivers VI — Fromprocess understanding to river
restoration.In: Habersack, H., Piégay, H., Rinaldi, M. (Eds.), Developments in Earth
Surface Processes. 11. Elsevier, pp. pp525-555.

-Wyzga, B., Zawiejska, J., Radecki-Pawlik, A., & Amirowicz, A. (2010). A method for
the assessment of hydromorphological river quality and its application to the Czarny
Dunajec, Polish Carpathians. Cultural landscapes of river valleys. Agricultural University
in Krakow, Krakow, 145- 164.

-Wyzga, B., Zawiejska, J., Radecki-Pawlik, A., Hajdukiewicz, H. (2012). Environmental
change, hydromorphological reference conditions and the restoration of Polish
Carpathian Rivers. Earth Surf. Process. Landf. 2012, 37, 1213-1226.

-Zaharia, G. I. & Lili, G. M.T. (2015). Using Pressure and Alteration Indicators to Assess
River Morphological Quality: Case Study of the Prahova River (Romania). Water, 7(6),
pp. 2971-2989.

62



