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2- Index Flow Method(IFM)

3- Multivariate Regression Method (MRM)
4- Square Grids Method(SGM)

5- Hybrid Method(HM)
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Introduction

Developing of techniques for regional flood frequency estimation in ungauged sites is one of
the foremost goals of contemporary hydrology. The flood frequency evaluation for ungauged
catchments is usually approached by deriving suitable statistical relationships (models) between
flood statistics and basins characteristics. Already, several equations have been presented to
estimate the flood frequency in different areas such as Karkheh basin. However, due to the
complexity of this phenomenon, the relationships have not been capable to simulate the flood
frequency with desired accuracy. Accordingly, in this study, in addition to the regression method
has been used in the previous studies, the ANN and ANFIS models are applied. In fact, these are
a type of black box models without any knowledge of processes within the system, in which
inputs are converted into outputs (or output). This situation indicates that this type of new models
is actually similar to the regression relations, however, there is further flexibility in adjusting the
weights and thus can be used as a replacement to multivariate regressions.

Materials and Methods

In this research, four methods of linear regression model, M5 decision tree algorithm were
used to obtain the relationship between high flow with various return periods and the
physiographic characteristics. The model of the M5 tree is the development, the idea and concept
of trees, classification and regression that is with a reverse tree structure which includes a root
node in the highest part of the tree, that splits into other nodes and leaves, it is graphically
displayed and in the form of rules if- then. This model is able to extract knowledge in the form
of mathematical relations from the data set.

The ideas used to build this model are based on this analyzes a multivariate modeling
problem by dividing it into several smaller sub problems, and combining its results. For this
purpose, the problem space is subdivided into sub-domains and for each sub-domain of a
multivariate linear regression model was fitted, in fact, with this method, a set of models, each of
which will be used for only part of the problem Therefore, a linear model is formulated to
approximate the relationship between input and output variables. This algorithm is the most
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known than other options such as regression splines. This algorithm performs possible
separations in a multivariate space and automatically generates models for these domains, the
basis of the tree model is the method of dividing and overcoming traits for samples that reaches a
node. Initially, the tree model, by partitioning the problem space, turns the tree into a regression.
In this algorithm, to create a branch in a node, the standard deviation of the target variable values
is used as a measurement criterion for the error in that node. And a test for doing division
operations in the node, then the attribute that causes further deviation reduction is selected as the
attribute to be applied to that branch.
Reduced standard deviation is calculated using the following equation.

SDR=sd(t)}. %xsd(Ti) 1)

In the above equation T contains examples that have reached the target group, T; is the
number of data which are obtained by dividing into the desired node based on the selected
attribute, sd the standard deviation is the sample that reaches the desired node.

Flow estimation models with different return periods can be presented in two modes, one by
considering homogeneous regions and the other without regard to homogeneous regions, in this
research, preparing the regression method model, case study are considered as Homogeneous
regions. However, in the modeling of M5 decision tree algorithm the higher the number of data
for training the network is, the more accurate the answer for artificial intelligence models for the
whole region becomes , regardless of homogeneous regions.

Due to the fact that the data input in raw and different measuring units reduces the speed and
accuracy of the smart grid, a method of data normalization has been used that prevents weighing
too little and prevents early saturation of neurons. Different formulas for normalizing are
presented in various researches of the researchers. In this research, one of the easiest ways to
normalize (Ln) was used since one of the objectives of this study is to compare intelligent
networks to predict high flood. Therefore, it is necessary that the modeling conditions be the
same in all four methods. Therefore, in regression modeling take Ln from data such as intelligent
ways and modeling was done with normalized data.

The study area, including 32 hydrometric stations, is located in the west of Iran. In this study,
27 of the stations for calibration and 5 of the stations for validation were used. To approach a
unique model, return period was taken into account as the independent factor.

Results

the M5 Tree Algorithm model is also implemented. Application of decision tree models in
water resources, dueto its high accuracy, has been highly developed. In this research,
physiographic characteristics of the basin were calculated by the Arc GIS, then, all of the
physiographic parameters as well as return periods were considered as input data for M5
algorithm and linear regression.

Conclusion

The results indicated that The M5 algorithm, in comparison to the regression method, has a
better performance to estimate flood based on correlation coefficient between estimated and
observational data and also according to RMSE and MAE criteria the Ms Model has got full
match wit the actual high flow. Therefore, in the Karkhe catchment area, the Ms model should be
used to the high flood discharge. Carefully plotted on the graph for the regression model It can be
concluded that with the increase in the return period, the calculated flow rate differs from the
actual value. This result is in line with the results of Chavushi, Boroujeni, Islami, and Nasajian
Zavare et al.



