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Abstract

To determine the flow rate with different return periods, it is necessary to use the skewness coefficient
with acceptable precision. Estimation of population skewness in different regions is improved by
different methods such as weighted skewness and generalized skewness. The main objective of the
present research is to determine the coefficients of skewness using different methods and present the
best method for determining the mentioned coefficients in East Azerbaijan, Iran. East Azerbaijan has
three different hydrologic regions. The north of the province is a part of Aras catchment area, the center
of the province is a part of Urmia lake watershed and a part of the south of the province is a part of
Sefidrood catchment area. In this research, different generalized skewness coefficients methods were
used. In the present study, the generalized skewness coefficients were estimated using four methods
including generalized skewness coefficient without considering hydrological regions, generalized
skewness coefficient with accounting hydrological regions, unbiased skewness coefficient and
weighted skewness coefficient for three hydrological regions and 62 observed stations during studied
period. Based on the obtained results and on the basis of the analysis of RMSE values for different
methods, the method of weighting skewness coefficient can be suggested as the selected method in East
Azerbaijan with an average value of 0.104. Also, the results of calculating the Nash-Shutcliffe and the
square of the mean squares of relative error coefficients showed that the weighting method is the best
method for calculating the skewness coefficient.
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Abstract

To determine the flow rate with different return periods, it is necessary to
use the skewness coefficient with acceptable precision. Estimation of
population skewness in different regions is improved by different methods
such as weighted skewness and generalized skewness. The main objective
of the present research is to determine the coefficients of skewness using
different methods and present the best method for determining the
mentioned coefficients in East Azerbaijan, Iran. East Azerbaijan has three
different hydrologic regions. The north of the province is a part of Aras
catchment area, the center of the province is a part of Urmia lake
watershed and a part of the south of the province is a part of Sefidrood
catchment area. In this research, different generalized skewness
coefficients methods were used. In the present study, the generalized
skewness coefficients were estimated using four methods including
generalized skewness coefficient without considering hydrological
regions, generalized skewness coefficient with accounting hydrological
regions, unbiased skewness coefficient and weighted skewness
coefficient for three hydrological regions and 62 observed stations during
studied period. Based on the obtained results and on the basis of the
analysis of RMSE values for different methods, the method of weighting
skewness coefficient can be suggested as the selected method in East
Azerbaijan with an average value of 0.104. Also, the results of calculating
the Nash-Shutcliffe and the square of the mean squares of relative error
coefficients showed that the weighting method is the best method for
calculating the skewness coefficient.

1. Introduction

Assessing the frequency of occurrence of hydrological phenomena plays an important role in
investigating flood risk and designing hydraulic structures. Lack of hydrological data has caused
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hydrologists to design solutions in this field to obtain data from non-measured areas. The regional
approach is a common method in hydrological analysis. In most regional estimation methods, the
desired hydrological statistical information, such as flood mean, is converted at measured points to
estimate the same statistical information at non-measured points (Haddad & Rahman, 2012). The use
of regional skewness coefficient is a tool to overcome the highly variable nature of sample skewness
(Wallis et al., 1974). The purpose of this study is to develop a map showing the generalized skewness
coefficient in East Azarbaijan province and to explain the practical relations for calculating the
generalized skewness coefficient as well as to compare and evaluate the generalized and weighed
skewness coefficients in the three divided regions in this province. Also, choosing the best method
among the studied approaches is one the most important objective to present the skewness coefficient
in this province.

2. Materials and Methods

In this study, 62 hydrological stations throughout East Azerbaijan province were surveyed. East
Azarbaijan province in this study was divided into three sub-regions. In fact, for the homogeneity of
regions, the province was divided based on the watersheds of this province. The methods studied in this
study are: (1) map of changes in skewness coefficient in the province, (2) map of skewness coefficient
changes considering 3 hydrological regions, (3) unbiased skewness coefficient and (4) Weighted
average of skewness coefficients.

3. Results
All tests showed that there was no significant difference between the means of hydrological groups A,

B and C. However, other factors, such as topography, geology, and climate show that it is acceptable to
designate these areas as separate hydrological areas. The RMSE results showed that the accuracy of
skewness coefficients at the regional and provincial levels is almost the same and the average error of
unbiased skewness coefficient is the highest and weighted average is relatively less than other methods.
This result is consistent with the findings of Tasker, & Stedinger, (1986) and Tasker, (1980). Based on
the calculations related to the Nash-Shotcliff coefficient, it was determined that the highest coefficient
is related to the method of calculating the skewness coefficient by weighting method. This result
confirms that the weighting method has a better performance than other methods in determining the
generalized skewness coefficient in the study area and also, previous research results confirm this.

4.  Discussion and Conclusion
Flood analysis in many areas is one of the most important analyzes in hydrological and structural issues.

On the other hand, calculating the skewness coefficient is a key factor in analyzing the occurrence of
floods. Based on the results of this study and comparison and analysis of different methods used in this
study, it was found that the weighted method has the lowest amount of error compared to regional,
provincial and non-regional methods, which is consistent with many similar research has been done in
this field that less relative error. Also, high Nash coefficient in this method confirms this issue and
therefore the weighted method was selected and proposed as the best method in determining the
generalized skewness coefficient. Therefore, it should be borne in mind that in future calculations of
flood frequency analysis in East Azerbaijan province, the use of skewness weighting method can have
better results than the methods studied in this study.
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