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ABSTRACT

Introduction

Scouring is a natural phenomenon that occurs as a result of the erosive action of water flow in alluvial waterways. This phenomenon is considered
a serious threat to the stability of structures located in the flow path, such as the foundations of bridges. Among the various reasons for the
destruction of hydraulic structures, hydraulic factors play a major role, and among the hydraulic factors, scour plays the most important role.

Methodology

In this research, the combination of genetic algorithm and multi-layer perceptron neural network is used. Determining the number of neurons in
the input and output layers is simple, as it is induced to the model by the input and output variables. But it is not possible to determine the number
of hidden layers and their neurons easily. In most of the past studies, the trial and error method has been used to determine the number of neurons
and hidden layers. In this research, since two activation functions (sigmoid function) and tanh (hyperbolic tangent) are used, the number of
executions of different models is large. Based on this and according to the studies done in the past, the number of hidden layers was considered
equal to one layer. In this research, genetic algorithm was used to optimize the error function.

Results and discussion

In this research, 1.5>DR>0.5 is considered as accuracy in each model. The relationship of Shen et al. (1969) has an accuracy of 32%. This is
while the overestimation and underestimation occurred in this model is 58.7% and 9.5%, respectively, which can be understood that in most
cases, the scour depth is calculated more than the actual value. The relationship of Melville (1997) and Melville and Chiu (1988) has an equivalent
accuracy of 20.5% and 24.5%, respectively. This is while the overestimation and underestimation occurred in these models are 79.5% and 75.6%,
respectively, which means that these two equations can be classified as medium accuracy equations. The relationship of Melville and Sutherland
(1988) with an accuracy equal to 45.3% has been the most accurate experimental relationship in this section. Also, in this model, overestimation
and underestimation equal to 54.7% occurred, which shows the relatively good symmetry of this model. The relationships of HEC-18 and Ansari
and Ghadar (1994) with an accuracy of 11 and 12.6% respectively have the lowest prediction accuracy among the selected empirical
relationships. In these models, with an overestimation of 89 and 82.9 percent, respectively, it can be seen that a lot of overestimation has occurred
in these two models, and these models do not have proper symmetry, and often the estimates of these two models are higher than the actual
values. have been. The intelligent model used in this research with an accuracy of 53.7% has the highest level of accuracy compared to
experimental relationships. The overestimation and underestimation occurred in this model are 43.7% and 2.6%, respectively.

Conclusions

Comparing the values of the difference ratio between the proposed neuro-genetic model and the existing common equations shows that the
accuracy of the neuro-genetic model has a higher efficiency compared to other equations. The root mean square error in the proposed model was
calculated as 0.51, while this value was calculated above 0.89 for the existing experimental equations.
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ABSTRACT

Introduction

Precipitation is one of the essential components of the water cycle and is considered one of the most critical input components of the
hydrological cycle. Artificial intelligence methods have a comprehensive ability to model and predict complex problems. These methods are
based on dynamic systems. They can create a relationship between dependent and independent variables by analyzing input data and the
results without considering the physical process governing the system. The SVM intelligent hybrid models and the SA optimization algorithm
are intelligence methods algorithms that have been used separately or in combination in water science and engineering. In the current research,
the accuracy of the Simulated Annealing algorithm based on a Support Vector Machine (SVM-SA) was evaluated in the simulation of
precipitation changes.

Methodology

To verify the results, we used the precipitation data of the Gorgan synoptic station during the 40 years from 1971 to 2010. Non-precipitation
meteorological data have been used to estimate rainfall, including cloud cover, maximum and minimum temperature, water vapor pressure,
wind speed, maximum and minimum relative humidity, and dew point. The SVM-SA algorithm can avoid the time-consuming trial and error
phase to obtain the results and minimize the estimation error. In this method, the input parameters are first determined in the SVM algorithm;
then, the initial parameters ¢ and vy are specified. The SVM finds the hyperplane that gives the most considerable minimum distance to the
training data. SA algorithm avoids wasting time trying to find the optimum values of ¢ and y parameters.

In this research, the skewness and elongation of the data in SPSS software indicated the normal distribution of the studied parameter.
Therefore, due to the non-normality of the data, the normalization of non-rainfall meteorological data was done using the minimum-maximum
conversion method (Eq. 1) based on the maximum and minimum values.

Y= X¢Xmin
v Xmax -Xmin (1)

Where, Y, is the normalized value, x, is the value of each data, x,,;, is the lowest value of the data, and x,,,, is the highest value of the data.
So, the scale of both features is 0 to 1, and different classification algorithms on the data can now be implemented fairly.

The root mean square error (RMSE), standard error (SE), and correlation coefficient (R2) were used to evaluate the model's validity (Eq. 2 to
4). After normalizing the data, the effective meteorological parameters on rainfall using SPSS software were determined. Then, the value of
the Pearson correlation coefficient between non-precipitation meteorological parameters is at a significant level of 99% for the selection of
input parameters to the algorithm was calculated.

?:] (Ym'Yp)2
RMSE=Y— 2
n
/l n (YY)
_ n i:l_( m” p) (3)
Ym

n S S 12
R2: [21:1 (Y:n Zm)(Yp Yp)i R (4)
Z?:l (Ym'Ym) . Z:q:l (YP-YP) B
Where n represents the number of days in the study period, Yy, is the measured values for each day, Y}, is the predicted values by model, Yy, is
the average of measured data, and ?p is the average of the predicted data.
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Results and discussion

The results of Pearson's correlation coefficient showed that out of the eight considered parameters, cloudiness parameters, average maximum
temperature, water vapor pressure, maximum relative humidity, and dew point have the most significant correlation at the 99% level with
rainfall, so parameters The inputs were considered to predict the rainfall parameter in the SVM-SA algorithm. Based on the results, using five
non-precipitation meteorological parameters, including cloud cover, maximum temperature, water vapor pressure, maximum relative humidity,
and dew point, the RMSE, SE, and R? in the training section are equal to 6.02 mm, 0.01, and 0.999. In the testing section, 18.72 mm, 0.03, and
0.925 mm, were calculated, respectively.

Conclusions
The results showed that the SVM-SA could be highly accurate in simulating precipitation changes in the study area, and this model can be
introduced as a new hybrid algorithm in engineering sciences.
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ABSTRACT

Introduction

Due to the drought in the country and the indiscriminate use of groundwater resources in the agricultural sector (Investigations have shown that
the level of underground water has decreased in many areas of Iran due to unconventional extraction of water resources.), the installation of
smart water gauge for optimal use of water wells in the Mahidasht plain seems necessary. However, how much of these technologies are
welcomed and accepted by the target society and what factors are involved in the acceptance of these technologies is something that should be
investigated. The aim of this study was to investigate the factors affecting the acceptance of smart water gauge among farmers in Mahidasht
plain.

Methodology

The present research has a quantitative approach and in terms of paradigm, and in terms of purpose, it is part of applied causal research. In terms
of the method of data collection, it is descriptive (non-experimental) of survey-cross-sectional type. 185 farmers were selected using random
cluster sampling method. Research Instriment was research made questionnaire. The validity of the questionnaire assessed by content method
and its reliability calculated by calculating Cronbach's alpha coefficient. In order to examine the hypotheses according to the personal and
professional characteristics of farmers, data was collected by descriptive and correlation method and measuring the relationships between
variables. Descriptive and inferential statistics analysis was performed with SPSS and AMOS statistical software.

Results and discussion

The results of path analysis showed that the variables of perceived usefulness, perceived ease of use and attitude towards using smart water
gauge have a positive and significant effect on the tendency to use meters. The results also showed that there is a positive and significant
relationship between contextual factors, perceived usefulness and perceived ease of use. Based on the overall results, farmers' attitudes have
had the greatest impact on the willingness to use smart water gauge and thus its acceptance, so it seems necessary to change farmers' attitudes
about the role of smart water gauge. To this end, farmers' relationships and interactions with exemplary farmers and agricultural extension and
service centers can be effective.

Conclusions

The results of the research have confirmed the necessity of using technology acceptance models in introducing water-based technologies to
farmers. It suggeste that for the initial introduce of the smart water gauge to the farmer, agricultural Extension agents, who have been trained in
the introduction of technology to the villagers and the extension techniques, should be used. In the next step, regional water experts should be
participate for technical training on how to use the smart water gauge. Also considering the effect of perceived ease of use on the attitude towards
the use of smart water gauge, it suggested having technical experts in agricultural service centers for continuous training of the farmer regarding
the correct use and easy access of the farmer to the relevant expert in case of problems. It seems necessary to work with the smart water gauge
in order to change the farmer's attitude while understanding the ease of using the smart water gauge.
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ABSTRACT

Introduction

Demand for freshwater is rising with factors, such as population growth, water pollution, and economic, as well as technological progress,
changes in community conditions, population growth, inappropriate and unprincipled use of available water resources and climate change are
known the reasons for the decrease in available water resources in recent years. Due to the problem of lack of water in Iran and the control of
surface water, the need to identify and model the reactions of the basin to precipitation for long-term planning of the potential of the basin is
strongly felt. There are various methods for estimating rainfall-runoff in watersheds. One of these traits is the use of computer models. Computer
models provide the ability to simulate the runoff-precipitation process by simulating the runoff-precipitation process in areas where river flow
has been measured with minimal time and minimum cost.

Hence the need for integrated management of existing water resources is quite obvious. One of the important parameters for sustainable planning
and management of water resources is the estimation of river flow. In recent decades and with the increasing development of computer
technologies, many rainfall-runoff models have been developed for different purposes, each of which has advantages and disadvantages.
Simulation is to understand the relationships governing the process of runoff. Simulation is used when the goal is not to involve the main system
or the main system is not available. The simulation itself has been a major issue in terms of runoff forecasting and management in hydrological
research. One of the most basic topics in hydrological sciences is understanding and recognizing and understanding the processes of production
and input and output flow transfer.

Methodology

In this research, to simulate the rainfall-runoff process, a model under the optimization method of genetic AWBM algorithm and competitive
accessibility algorithm of co-occurrences under Lake Urmia basin of Kurdistan province located in northwestern Iran has been used.

The AWBM model, developed by Button in 1990, is the most commonly used water balance method in Australia. AWBM model is a type of
rainfall-runoff model that has the power to calculate runoff from hourly or daily rainfall. Using the results of the daily type of the model in water
management and extraction studies and the results of the hourly type of the model for flood design calculations. This model divides the effect of
variability of runoff storage capacity of each of the dimensions by using the daily data of discharge, evaporation and transpiration and with the
help of optimizing its parameters in the basins. This model has three surface water storage tanks (S1, S2, and S3). The water balance of each is
estimated independently, resulting in three surpluses. One part of these surpluses is transformed into run-off (Qs), and the other part percolates
to a groundwater storage tank or aquifer (G), which in turn goes to groundwater run-off (Qg). Total flow (Q) is obtained by adding both run-
offs.

This model has three surface water-storage tanks (S1, S2, and S3). The water balance of each is estimated independently, resulting in three
surpluses. One part of these surpluses is transformed into run-off (Qs), and the other part percolates to a groundwater storage tank or aquifer (G),
which in turn goes to groundwater run-off (Qg). Total flow (Q) is obtained by adding both run-offs.

The maximum capacity of each storage is obtained by Equation.

A;=0.133 A,=0.433A;=0.433 1
Cavc Cavc Cavc

=01.0—-=2C,=0.33 -2 C,=0.66* == 2

C1001C2033 2C3066 } 2)

where Cave is the average soil water capacity and Al, A2, and A3 are the area of each tank.

Results and discussion

The results of this model in Australian areas show that the model has an acceptable ability to predict runoff. In this research, three sub-basins
upstream of Urmia Lake in Kurdistan province, namely Safakhaneh station have been used. Daily data on runoff, evapotranspiration, and
transpiration for a period of about 9 years were considered. Daily precipitation was regionalized with the help of necessary rituals and daily
discharges were calculated as special discharges. Then, in parallel with the model and by optimizing the model parameters, the accuracy and
efficiency of the model in estimating the correlation coefficient between the observed and estimated runoff were measured. The calculation
results showed that the model can have a reliable simulation in our country and with available information to calculate the response of statistics-
free areas and has good merit in design and exploration.

Conclusions
The time series of observational and simulated discharges of the hospital station is shown in Figure 0 26. Looking at the diagrams, it is clear that
unfortunately the model does not have the ability to simulate peak discharges. Several factors can be attributed to this defect. First of all, the



https://orcid.org/0000-0002-5038-487X
https://orcid.org/0000-0003-0147-5860

amount of rainfall recorded at the stations is not a good indicator of rainfall in the basin. Although in the AWBM model, it is possible to change
the amount of input data with the Data Scaling tool, and from this tool, the results were obtained by defining the appropriate scale, but due to
limitations, this scaling could not calculate the precipitation values in the months with peak flow. Increase in such a way that the simulated flow
approaches the peak flow. On the other hand, because all three sub-basins are mountainous and there is a large difference in altitude in the basin,
so considerable rainfall at higher altitudes is obvious, and since other than the data scaling tool, another tool to approximate rainfall values There
is no entrance to the realities of the region. In some hydrological models such as SWAT, for hydrological simulation in mountainous areas, it is
possible to define altitude bands and also to define the altitude gradient of precipitation, and this causes the precipitation modeled at altitudes far
from the precipitation recorded in more stations to be considered. Overall, the performance of the AWBM model in precipitation-runoff
simulation of the upstream basin station in the calibration period with a Nash-Sutcliffe index value greater than 0.7 is very good.
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ABSTRACT

Introduction

One of the most important factors of damage and failure of hydraulic structures is the occurrence of local scouring around them. Scour is a
natural phenomenon that occurs due to the flow of water in rivers and streams. If a hydraulic structure such as a bridge pier or abutment is placed
against the flow of water, the flow pattern near the structure changes and causes scouring phenomenon locally around these structures.

To control scouring around the bridge abutments, various methods have been proposed, which are generally divided into two categories: flow
pattern modification methods and bed protection methods. Among the substrate protection methods that have been examined in this research is
the use of riprap and vegetation, because riprap and vegetation are both fully available and inexpensive tools for protecting The base and abutment
of the bridge are known to be washed away.

Methodology

The experiments were carried out in the hydraulics and water structures research laboratory of the water engineering department of Shahid
Bahonar University of Kerman. In this study, two 90-degree rectangular abutment and a rectangular abutment with circular walls were used,
both are galvanized with 10 cm long, 45 cm high and 6 cm wide dimensions (the abutment which is perpendicular to the flow was chosen as the
width of the abutment). A long-term refrence test has done during 12 hours at a flow rate of 34 liters per second for each of the abuments, the
equilibrium time was estimated to be 5 hours. After the refrence test for each of the abutments, it was observed that the maximum scour depth
around the 90-degree rectangular abutment was 1.01 and the rectangular abutment with circular fins was 0.36. It should be noted that the numbers
are dimensionless compared to the length of the abutment.

Generally, the purpose of the present study is to reduce erosion by means of two protection tools, riprap and vegetation around the bridge
abutment, and for this purpose, during 30 tests and in three categories, the effect of using two riprap tools and Vegetation has been investigated
separately and at the same time to control the scouring of 90 degree rectangular and rectangular abutment with circular walls. In the first group
of experiments, riprap tests were performed, where riprap while sharp-edged were used in three diameters of 2.7, 6.81 and 12 mm and density
of 2.65. The thickness of the riprap layer is twice the average diameter of the stone, with a rectangular arrangement and parallel to the bed
material. In the second stage, the vegetation tests were performed and the vegetation was selected for both abutments under a checkerboard
arrangement, in three density percentages of 0.64, 1.19 and 2.8, flexible and submerged. In the last stage of the experiments, the simultaneous
effect of stonework and vegetation was investigated.

Results and discussion

As mentioned, the experiments were conducted in three phase, in the first phase, the effect of the riprap on the scour around the two abutments
was investigated during 6 tests and it was observed that among the three available diameters, the 12 mm diameter riprap showed a better
performance in scouring around both abutmentts and the scouring around the rectangular abutment was 85% compared to the control test, and
the scour around the rectangular abutment with circular walls reduced by 53% compared to the control test.

In the second phase, the effect of vegetation protection measures on the scour around the abutments was investigated, and among the percentages
used in this research, the percentage of 1.19% was the best for both abutments and it reduced the scour around the 90-degree rectangular abutment
by 84%, and around the rectangular abutment with circular walls by 81% compared to the control test of each abutment.

In the last phase, the simultaneous effect of riprap and vegetation on the sciur around the abutments was investigated. According to the obtained
results, for both abutments, the minimum scouring depth occurred in the case where riprap with a diameter of 6.81 mm and vegetation with a
percentage of 1.19% was used, which reduced the scour around the 90-degree rectangular abutment by 93% and around the rectangular abutment
with circular walls by 68% compared to the control test.

Conclusions

The purpose of this research was to investigate the impact of riprap (in three diameters of 2.7, 6.81, and 12 mm) and vegetation (in three density
percentages of 0.64, 1.19, and 2.8) Separately and simultaneously on the local scour around bridge abutment. Two rectangular abutments
including 90 degrees and a rectangular abutment with circular walls were used.
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The following results were obtained:

- The 12 mm diameter riprap reduced scouring around the rectangular abutment by 85%, and scouring around the rectangular abutment with
circular walls by 53% compared to the control test.

- Vegetation with a density percentage of 1.19% reduces scour around the 90-degree rectangular abutment by 84% and the scour around the
rectangular abutment with circular walls by 81% compared to the control test of each abutment.

In case of simultaneous use of riprap and vegetation, riprap with a diameter of 6.81 mm and vegetation with a density of 1.19% scouring around
the rectangular abutment 90 degrees 93% and around the reduced the rectangular abutment with circular walls by 68%.
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ABSTRACT

Introduction

One of the most important advantages of remote sensing is better coverage of space and time, which can be easily achieved to indicate the
dynamic nature of hydrological and meteorological variables.

Monitoring satellite-based precipitation in high resolution is very important for evaluating water and energy cycles on a global and regional
scale.

In recent decades, satellite precipitation data has attracted the attention of hydrologists and engineers; this is because meteorological stations
provide data on a point basis and it is not possible to estimate places that do not have stations, but satellites can provide data for all regions.

Methodology

Gamasiab basin is one of the main sub-basins of Karkheh basin. This basin has an area of 11459 square kilometers and is located in the range of
longitude 47°04' to 49°15' and latitude 33°45' to 35°00". Most of the Gamasiab watershed is located in Kermanshah province, and parts of it are
located in Hamadan province.

In this study, the precipitation data of four synoptic stations in Gamasiab basin have been compared with the precipitation data of CHRIPS,
ERAS5, PERSIAN_CDR, GPM, GSM, TRMM, TERRA satellites.

Monthly data for Harsin station from 2008, Kangavar from 2000, Sararud from 2004 and Songhor from 2005 to 2020 have been reviewed.
Error criteria

The error measurements used to evaluate the accuracy of the models, including Correlation Coefficient (CC), Mean Bias Error (MBE), Root
Mean Square Error (RMSE), of Root Mean Square Error(CV-RMSE), Mean Absolute Error (MAE) and Peasron Correlation Coefficient (PCC).
Satellite high CC and PCC and values low MAE, CV-RMSE and RMSE have high accuracy of estimates. Also, positive and negative MBE
means under and over estimated satellite data.

Probability criteria

Probability indicators for use in this area are: False Alarm Ratio (FAR), Probability of Detection (POD), Critical Success Index (CSI) and relative
deviationls (Rbias). At best, POD, FAR, CSI, RBias are one, zero, one, and zero, respectively.

Results and discussion

The results showed that CHRIPS satellite had less probability of detection and relative deviation in the probabilistic criteria and PERSIAN and
GSM have a higher probability of detection, but TERRA satellite has the best estimate for Songhar and Kangavar stations. This satellite has
estimated the maximum rainfall at Harsin and Kangavar stations to be 128.6 and 189.8 mm, respectively, with a decrease of 124 and 110 mm
by 3.5% and 18%, respectively.

ERADS is also better for Sararud and Songhor stations according to the error and probability criteria. This satellite has estimated the maximum
precipitation at Sararud and Songhor stations, which was 176.7 and 147.9 mm, respectively, with a decrease of 178 and 155 mm by 18 and 5%,
respectively.

Conclusions

The error criteria of correlation coefficient and Pearson correlation coefficient for Sanghar and Harsin stations of TERRA satellite are 0.77, 0.77
and 0.77, 0.84 respectively and the lowest error criteria are mean square error 22.04 and 18.72, respectively. The coefficient of variation of the
mean square error 78.06 and 60.65, the average absolute value of the error 11.31 and 10.34, as well as the average deviation of the error 0.05
and 0.11 and the probability measures of detection probability 0.97 and 0.96, critical success index 93 0.0 and 0.91 and the false alarm rate index
and relative deviation have the best estimates, respectively 0.04, 101.14, 0.05 and 102.75.

This satellite has estimated the maximum rainfall, which was 128.6 and 147.9 mm in Harsin and Songhor stations, respectively, with a decrease
of 110 and 124 mm by 3.5 and 26 percent.

For Sararud and Kangavar stations, according to the error criteria and the shape of the TRMM satellite diagram, with the correlation coefficient
and Pearson correlation coefficient, for each station, 0.89, 0.89, 0.92, 0.93, and the lowest error criteria, the mean square Error 17.87 and 16.00,
the coefficient of variation of the mean square error 54.93 and 45.405, the average absolute value of the error 11.021 and 13.46, also the average
deviation of the error 0.154 and 0.145 had the best estimate. TERRA has been estimated to be superior.
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TRMM satellite has estimated the maximum rainfall in two stations of Sararud and Kangavar, which was 176.2 and 189.7 mm, respectively,
with an 18.7 ,18 decrease of 155.49 and 143.59 mm. The results of this research are consistent with the research of Gorjizade et al. (2019) in the
upstream of Maron Dam.
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