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e multivariable regression using an appropriate model for estimating runoff resulting from the study
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Conclusion: Based on the findings of this research, it can be said that it is
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Extended Abstract

1. Introduction

Rivers, as one of the sources of water supply, are considered the main arteries of life of all human beings,
and their protection and optimal use, as well as the protection of their bed and privacy, is one of the essential
human responsibilities. In general, the conservation of natural resources can prevent soil erosion, sediment
transport, floods, and destructive droughts, and while ensuring the stability of the water regime and the
geometric characteristics of rivers, can lead to the optimal use of natural resources. This can only be done
with proper planning and management. Many rivers in arid areas have been severely affected by human
operations, such as diversion and regulation, mining, urban planning, or agriculture, or are now threatened
by these causes. This operation often has detrimental effects on rivers' morphology or ecological conditions.
Currently, most rivers in arid regions are subject to change due to climate change, and the essential topics
in the discussion of river engineering are recognizing the shape of the river (morphology), stabilizing the
banks and riverbeds, canalization, and flood control. In order to do this and the possibility of better
protection of river systems, it seems necessary to understand the relationship between the physical and
geometric factors affecting the flow regime of rivers.

2. Materials and Methods

The study area in this research is the watershed above the Ghollezoo village in Kalat Naderi, located 17 km
northeast of Kalat and 170 km north of Mashhad. In this study, some catchments' independent variables
related to physiographic features, including drainage area, slope, length of streams, compactness factor,
Gravylyus factor, elongation factor, form factor, basins length, drainage density, bifurcation ratio,
equivalent rectangle perimeter, area under the streams curve, weighted average height, basins perimeter,
concentration time, time to peak, curve number (CN), S (initial losses) as well as some other factors such
as geological formation percentage and the land uses were calculated and extracted at 21 sub-basins. Then
the discharge and specific discharge values with return periods 2, 5, 10, and 25 years were calculated. Also,
d50 and d90 were obtained using a sieve gradation graph of geological formations. Then their relationship
with the independent variables of the catchment was assessed by applying multivariate regressions. Then
the suitable models were obtained for each discharge return period using SPSS software. Finally, the
features of the basins have entered into models to specify the most important features that can have tag
more significant impact on the dependent variables.

3. Results and Discussion

In the obtained models, among 23 different factors, in order to establish more accuracy using the step-by-
step method, the factors that have the most significant impact on the discharge and particular discharge
with a return period of 2, 5, 10, and 25 years are identified and in Models were used. The effect of these
independent parameters on D50 and D90 of canal sediments was also investigated. Although the number
of independent parameters in the models can be reduced, the percentage of variance changes by reducing
these parameters. In most of the presented models, more than 90% of the model changes are shown by these
parameters.

In the main models proposed for each of the sub-basins, the percentage of formations with their type of use
and parameters of area, slope, length of waterways, roundness, Gravylyus coefficient, elongation
coefficient, form coefficient, basin length, drainage density, branching ratio; there is an equivalent
rectangular circumference, the area under the canal diagram, the average weight height, the sub-basin
circumference, the concentration-time of the brickwork, the time to the peak, the curve number and the
amount of S of the sub-basins.

In Dubai, with a return period of 2 years, the morphological characteristics of the watershed and the loss
rate (S) have been included in the regression model. As in the regression relationships observed in
discharges with a return period of 5, 10, and 25 years, only the area value variable entered the regression
relationship. Given that the maximum instantaneous discharge is higher in larger basins with a specific
return period, the existence of the area parameter in the models as an essential factor seems reasonable. On
the other hand, because the area parameter is used in calculating the variables of equivalent rectangle width,
drainage density, and basin form factor, this automatically introduces the area parameter in the model.
Modeling results indicated that the area, the catchment length, time to peak, and concentration time have
higher impacts on the flow discharge of the basins in most of the selected final models. Also, slope value
and the type of geological formation significantly affected the size of sediment particles. The results also
showed the variability of variables, their importance in determining discharge with different return periods,
and the necessity of using an appropriate model for estimating runoff resulting from the study basins.
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4. Conclusions

Since canals are one of the main arteries in arid areas and play a significant role in providing a livelihood
for residents of these areas, the need for research on canals becomes more apparent due to the lack of
hydrometric stations in most of these canals. The results of this research can lead to the creation and
development of conceptual models related to river behaviors in arid areas, which is vital in predicting
morphological changes due to effective factors. For this purpose and according to the mentioned cases,
studies on the behavior of rivers and the extent of flooding in this region's sub-basins are necessary to
achieve management programs and sustainable development.
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