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Extended Abstract
1- Introduction

Changes in river pattern is one of the most important issues of river engineering that affects the
activities and structures of the river bank. It is important to study the morphological changes of
river channels in order to find appropriate control solutions to solve the dynamic problems of
these areas. The morphology of the riverbed pattern over time is a function of various factors
such as geological formations, flood discharge, changes caused by human factors, vegetation,
topography and tectonic movements. Statistical studies of river patterns have presented the
morphology of a number of geostatistical rules. In this regard, the sinusoidal pattern of the
riverbed depends on the dominant role of processes and a set of factors that are applied over
time. A hydraulic structure refers to a structure in which all or part of the body of water is in
contact with water in a way that changes the natural flow of water. These structures are used
for purposes such as transmission, energy dissipation and flow cessation. There are different
types of hydraulic structures and their use depends on the type of water source and the purpose
used. In any case, in general, stair is one of the most important hydraulic structures. The
construction of bridges in the course of rivers causes changes in the morphological behavior of
rivers.

2- Methodology

The two most important rivers in Gilan province are Plorud and Shalmanrud located in the east of
Gilan. Data mining algorithm was used to model the effect of hydraulic structures. The algorithm
determines the method used to search for the pattern in the data and is, in fact, like a mathematical
procedure for solving a particular problem. Data mining algorithms refer to a set of inferences and
calculations that provide a model of the data. In order to create a model, the algorithm first analyzes the
presented data to search for specific types of patterns or trends. It then uses the results of this analysis
several times to achieve the desired parameters to create a data mining model. In the next step, these
parameters are used to extract accurate operational patterns and statistical processes in the entire data
set. One of the most efficient algorithms used in the data mining process is the use of a priori algorithm.
For modeling through a priori algorithm, six parameters of distance from bottom to bottom, cross-
sectional area, full cross-section width, maximum full cross-sectional depth, average full cross-sectional
depth and width-to-depth ratio were used. Another algorithm used to investigate the effect of
constructed structures on the morphological behavior of measured rivers is Veca algorithm. The Weka
algorithm consists of a set of methods such as categorization, clustering, and association rules and
feature selection. In categorization, each data is assigned to a predefined class, but in clustering there is
no information about the classes in the data. Therefore, considering the importance of investigating
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construction of hydraulic structures on riverbeds, modeling the effect of hydraulic structures on the
morphological behavior of Shalmanrud River in Guilan province will be evaluated in this study.

3- Result

Of the 53 rules obtained, 12 were more attractive and accurate based on the data. Comparison of the
rules obtained by using the a priori algorithm showed that among the six indicators measured in data
mining operations, the indicators of maximum depth of section with average confidence of 92% and
25% of the participation rates in the extractive laws are in the first place; width to depth ratio with an
average confidence of 88% and 24% participation rate in extractive laws is in the second rank; cross-
sectional area index with an average confidence of 85% and 21% participation rate in extraction laws is
in the third place; full cross-sectional index with an average 79% confidence and 15% participation rate
in extractive laws is in the fourth rank; average depth of full section with an average confidence of 77%
and 10% participation rate in extraction laws is in the fifth rank and downstream distance index with an
average confidence of 75% 55 Percentage of participation in extraction laws is in the sixth place. Based
on this algorithm, ten rules were extracted from the data set used. The first rule with an accuracy of
0.883 includes river morphology, width-to-depth ratio, cross-sectional area and maximum full cross-
sectional depth. The second law with an accuracy of 0.867 includes river morphology, cross-sectional
area, full cross-sectional width and distance from the downstream. The third rule with 0.769 accuracy
includes river morphology, cross-sectional area, full cross-sectional width and maximum full cross-
sectional depth. Based on the results obtained from the accuracy and usefulness of the indicators, the
width-to-depth ratio index has the most beneficial mode in the extraction rules.

4- Discussion and Conclusion

In order to determine which of the two tested algorithms is more effective, the accuracy, sensitivity and
specificity of the two algorithms used were measured along with the accuracy, sensitivity and
specificity that can be used for each of the available algorithms. These indices were calculated to
determine the accuracy of the classification for each of the categories. In fact, this criterion indicates the
success rate of the classifier method in identifying samples related to each category. The call rate with
the attribute, which is calculated as the a priori criterion for each of the available categories, shows the
percentage of reliability of the output of the classifier method. In general, the results indicated the
appropriateness of using the a priori data mining algorithm in modeling the impact of hydraulic
structures on the bed of the two rivers Shalmanerood and Plerood because all three indicators of
accuracy, sensitivity and specificity of this algorithm were higher than the Weka algorithm.

Key Words: Artificial neural network, Flow barriers, Morphology, Numerical evaluation,
Shalman River

Vo


https://dor.isc.ac/dor/20.1001.1.22517812.1400.11.4.2.6
http://www.tcpdf.org

