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EXTENDED ABSTRACT

Introduction: Alterations in river systems are inevitable and affect the environment. Rivers
have played a very important role in creating and maintaining life on the earth since a long time
ago. In other words, rivers are vital for sustaining life and ecosystems, providing essential
freshwater for irrigation, drinking, and industry. However, human interventions including
changes in land use patterns, construction near rivers, exploitation of water resources, and flood
and storm management have significantly impacted on these crucial environmental systems.
They can actually alter the spatial distribution and velocity of geomorphological processes such
as sediment transport, erosion, and deposition, consequently leading to significant changes in
river morphology. Therefore, assessing their morphological quality is important for their
management and restoration. In this study, morphological assessment from the upstream to the
midstream of the Talar River as a pilot has been conducted using the Morphological Quality
Index (MQI) to evaluate the morphological status.

Material and Methods: First, Talar River was divided into two landscape units, three segments
and 23 reaches based on the hierarchical approach and according to the physiographic
condition. Then, geomorphological functionality, artificial structure and Indicators of channel
adjustment have been assessed by MQI which includes 28 parameters.

Results and Discussion: The results obtained from 28 MQI parameters in 23 reaches showed
that about 15% of the reaches have a "good" condition; almost 35% have a "moderate"
condition, and more than 50% have "poor" and "very poor" conditions. Based on the assessment
along the Talar River, the areas that are in the urban area due to a large amount of agriculture,
urban development and road crossing have poor and very poor morphological quality class, and
the areas that are in the forest area are natural and have good morphological quality. Also, the
results of the assessment indicate that the average quality class of the investigated reaches is in
"moderate" conditions.

Conclusion: The results show that most reaches of Talar River require urgent measures for its
restoration. In addition, although the MQI method can be an appropriate and effective tool in
diagnosing hydromorphological challenges. However, it is not still enough for an integrated
management and restoration, and it should be integrated with other indices regarding human
pressures i.e. water quality, hydrological and biological pressures.
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along the reach
2 sl (S o515
Spatial density of crossing structures
o cidle olges Jobs
Length of protected banks
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Length and distance from the channel of artificial levées
G089, s Clolusl Olpess Losl Job asjo
Percentage of the reach length with documented artificial modifications of the river
course
o 0aliS oS sojle £ g SlSKe 1515 s>
Presence, spatial density and typology of other bed-stabilizing structures
4538 Slgw, Cils py Glaald s Sul 5 992
Existence and relative intensity of past sediment mining activity
lnl 09y8 w7 B> (e D0 5 997
Existence and relative intensity of in-channel wood removal
P Gbe Gl (oo 0515 5 997
Existence and relative intensity of riparian vegetation cuts
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Al — Upstream alteration of flows
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A2 — Upstream alteration of sediment
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A3 — Alteration of flows in the reach
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A4 — Alteration of sediment discharge in the
reach
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A5 — Crossing structures
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A6 — Bank protections
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AT — Artificial levées
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A8 — Artificial changes of river course
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A9 — Other bed stabilization structures
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A10 — Sediment removal
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A1l —Wood removal
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A12 — Vegetation management
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Assessed parameters
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Indicators of channel adjustment
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Changes in channel pattern based on changes in sinuosity, braiding, and anastomosing
indices
alpl oe o ol s
Changes in channel width
Bed-level changes

anlpl oSl o wlendass -CA1
CA1 — Adjustments in channel pattern

aolpl ohe o oledas -CA2
CA2 — Adjustments in channel width
o g Slondas -CA3
CA3 — Bed-level adjustments
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Table 2. Classification of morphological quality index (MQI)
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Table 3. Morphological characteristics of Talar River

FHERYSY . (m) anl ] 5,e Codgaze yasli S oy (m) o5L Jsb o3k o, les
River planform Slope Channel width (m) Confinement index Sinousity Reach length (m) Reach No.
sy 0.28 113 4.7 1.22 3090 1

Sinuous
sy 1.08 9.7 10.7 113 738 2
Sinuous
s il
0.49 10.6 19.5 137 1570 3
Meander
g 0.36 9.7 10.4 127 2070 4
Sinuous
g 0.37 11.25 13.05 1.09 1910 5
Sinuous
S 0.69 11.55 12.8 123 970 6
Sinuous
S 031 114 10.1 1.07 2070 7
Sinuous
S 0.15 159 9.8 1.07 4100 8
Sinuous
s 032 11.8 9.9 1.05 1730 9
Straight
sy 0.18 10.8 16.3 1.1 3020 10
Sinuous
sy 0.11 16.6 12.6 1.12 4530 11
Sinuous
s 024 23 12.4 1.01 1780 12
Straight
e 0.15 28 12.9 1.05 2690 13
Straight
g 0.2 249 103 1.07 1950 14
Sinuous
g 0.09 19.8 14.02 1.16 3980 15
Sinuous
g 0.12 114 8.6 112 2730 16
Sinuous
s yiles 0.21 16.5 74 1.3 1540 17
Meander
g 0.34 133 8.1 123 888 18
Sinuous
s 0.42 10.8 83 1.14 711 19
Sinuous
s 0.39 132 8.4 1.1 674 20
Sinuous
il
0.22 25.6 15.8 1.7 1120 21
Meander
s 0.22 29.9 14.4 1.06 1060 22
Sinuous
il
0.24 222 12.3 1.67 966 23
Meander
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Fig. 3- Division of landscape unit in Talar Catchment
Table 4. Classification of landscape, segment and reaches of Talar River (Rinaldi ef al, 2013)
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Fig. 4- Frequency of classes of morphological quality index parameters (A = No change, B = Moderate changes, C = High changes)
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Table 5. Morphological assessment of different reaches of Talar River using morphological quality index and scores of three groups
of parameters (functional (F), artificial (A), channel adjustment (CA), as a percentage of the total possible score for each category

CA(%) A%) F(%) MQI(%) beoled caA@) A F(%)  MQI(%) ok eolad

Reach No. Reach No.
29.1 43.6 913 35 13 29.1 31 76 50 1
29.1 319 76 48 14 29.1 20.2 56.5 63 2
29.1 33 76 47 15 29.1 23.4 76 54 3
29.1 7.5 217 83 16 29.1 23.4 80.4 53 4
29.1 7.5 282 81 17 29.1 223 80.4 53 5
29.1 7.5 217 83 18 29.1 223 69.5 57 6
29.1 7.5 217 83 19 29.1 372 80.4 43 7
29.1 11.7 26 78 20 29.1 56.4 913 22 8
29.1 17 69.5 60 21 29.1 39.3 89.1 37 9
29.1 17 69.5 60 22 29.1 29.8 76 58 10
29.1 17 63 63 23 29.1 39.3 63 47 11
29.1 542 913 28 12
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Fig. 5- Classification of the quality of reaches in the Talar River (from right to left, the reaches are shown schematically in four
quality classes: good, moderate, poor, and very poor)
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Fig. 6- An example of connectivity barriers in different reaches of the river (a) View from above the connectivity barriers of Pol Sefid city; b)
Transverse structure (overflow) existing in reach 8; c) Transverse structure (overflow) existing in the 13th reach of the Talar River

Fig. 7- Urban development and channelization of the Talar River in the urban area of Pol Sefid (yellow points = field visit sites, red
points = Reach number)
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Fig. 8- The condition of erodible corridors and functional vegetation cover in different sections of the river
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Table 6. The results of the researchers’ assessment using the morphological quality index
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