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Figure 1. Location of the selected hydrometric stations in Iran and Ardabil province.
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Table 1. Characteristics of selected stream gauge stations in the Ardabil province.
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Table 2. Comparison of graphical and digital filter base flow separation techniques with respect to recession
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Figure 2. Comparison of base flow and total runoff average in hydrometric stations of Ardabil province.
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Figure 3. Changes average the base flow and runoff variant stations and seasonal in the basin of Ardabil province.
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Table 3. The one-way analysis of variance of base flow values in different seasons (P<0.05).
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Table 4. The results of compare mans of base flow values in different seasons using Tukey-test.
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Abstract

Background and Objectives: Base flow is an important component of flow hydrograph
which originates from groundwater flow or shallow subsurface reserves. The base flow
separation has a crucial role in water resources utilization, hydrological modeling and
increasing the accuracy of rainfall-runoff models through the calibration processes. The
aim of this study was to compare graphically and recursive digital filtering techniques in
base flow separation and selection of appropriate methods to estimate the base flow
contribution in number of rivers over Ardebil Province. Also, temporal changes of base
flow and surface runoff through months of the year were analyzed in a 21-year period
from 1989 to 2010 over 22 watersheds in the Ardabil Province.

Materials and Methods: Therefore, the performance graphical methods (fixed and
displacement time methods and local minima) and digital filtering techniques, (including
One parameter algorithms, Boughton two parameters algorithm, IHACRES Three
parameter algorithm, Lynn and Hollick, Chapman method and Exponentially Weighted
Moving Average method) were evaluated in base flow separation.

Results: The comparison of separated base flow amounts with recession analysis method
indicates that the One-parameter algorithm with the efficiency criteria value of 0.84 was
the best method in separation of base flow. The comparison of average values of total
runoff and base flow discharge among the stations indicates that the lowest amount of
base flow were observed in the eastern part of the study area, while the west and
southwest parts of the Ardabil Provinces had the highest base flow component. Also the
maximum amount of the base flow is observed in winter and spring seasons in
Doostbeiglou, Samian and Firoozabad stations. While, the amount of base flow and
surface runoff were decreased in other stations, with lowest contribution in summer
season, which proves the direct relationship between base flow and surface runoff.

Conclusion: The comparison of base flow separation methods indicates that the base flow
amount increases in wet seasons and then decreases to its lowest amount in summer season.
In general, the seasonal variations of runoff and base flow varied in different stations as
well as different seasons. Therefore, base flow separation and determining its contribution
can be considered in maintaining river flow regime and surface water utilization.

Keywords: Base flow temporal distribution, Flow separation, Recursive digital filter,
Seasonal variations
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