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Estimating the river flow master recession curves (MRC) in river gauge
stations of Ardabil Province

Nahideh Parchami!, Raoof Mostafazadeh?*, Abazar EsmaliOuri3, Rasool Imani*

Abstract

The master recession curve (MRC) provids an average characterization of baseflow amount and can be
a sign of ground water contribution to the surface flow amount. The purpose of this research is to
estimate the regression equations of MRC in 28 hydrometric stations of Ardabil Province. Toward this,
the Visual Basic programming was used to obtain regression equations of the principal subtraction
curve. After obtaining the MRC of all study river gauge stations, the slope values, the recession constant
and the explanatory factor were determined. The logarithmic regression formula with the value of 0.83
was considered as the best fitness criterion. The slope coefficient of MRC in Boran, Firoozabad, and
Moshiran stations were 2.70, 2.43 and 2.20, respectively, which are the perennial rivers with highest
discharge value, the amount of average yearly discharge were 17.97, 2.95, and 13.79 m3st. While the
slope of the Hajahmadkandi, Kouzehtopraghi and Nir hydrometric stations respectively were 0.09,
0.051 and 0.05, which have the smallest amount of slope and the amount of discharge respectively,
equal to 0.16, 0.93 and 1.22 m3s*. Regarding the constant values, the Polealmas, Barogh and Firoozabad
stations had the highest constant values of 896, 572, and 15.89. Also, the Hajahmadkandi (0.35),
Akbrdavood (1.416), Dostbeiglo (4.359) stations had the lowest constant coefficients. The results can
be used to compare the studied watersheds in terms of hydrological response and baseline flow
contribution in the river flow regimes.

Key words: River flow regime, Falling limb of hydrograph, Recession rate, Base flow
contribution, Flow recession cuve
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Estimating the river flow master recession curves (MRC) in river gauge
stations of Ardabil Province

Nahideh Parchami!, Raoof Mostafazadeh?*, Abazar EsmaliOuri3, Rasool Imani*

Extended Abstract

Objective: The master recession curve is one of the important parameters in hydrology and water
resources management and utilization. The characteristics of the master recession curve explains the
hydrologic response of a watershed in the flood events and low flow conditions. The master recession
curve provid an average characterization of baseflow amount and can be a sign of ground water
contribution to the surface flow amount. The purpose of this research is to estimate the regression
equations of Master recession curves (MRCs) in 28 hydrometric stations of Ardabil province.
Methodology of research: In this study, daily data of river discharge were used from 1967 to 2015.
For this purpose, the VB programming software in the Excel environment was used to obtain regression
equations (linear, exponential, power, logarithmic, polynomial type, and second-order polynomials) of
the principal subtraction curve. After obtaining the master recession curves of all studied river gauge
stations, the slope values of and the recession constant and the explanatory factor for the studied stations
were determined. Then, according to the regression formulas derived from the master recession curve,
the mean value of the explanatory factor was investigated. The logarithmic regression formula with the
value of 0.83 was the closest to the criterion and was considered as the best fitness criterion.

Results: The slope coefficient of master recession curve in Boran, Firoozabad, and Moshiran stations
were 2.7, 2.43 and 2.20, respectively, which are the perennial rivers with highest amount of discharge
amounts, the amount of average yearly discharge were 17.97, 2.95, and 13.79 cubic meters per second.
While the slope of the slope of the Hajahmadkandi, kouztopragi and Nir hydrometric stations
respectively were 0.09, 0.051 and 0.05, which have the smallest amount of slope and the amount of
discharge respectively, equal to 0.166, 0.93 and 1.22 cubic meters per second. These river gauge stations
are located in the upstream and have low average discharge values. Regarding the slope coefficients, it
can be said that the flood recession rate in rivers with high slope coefficients is much lower than rivers
with low slope coefficients. Regarding the constant values, the Polealmas, Barog and Firoozabad
stations had the highest constant values of 896, 572, and 15.89. Also, the Hajahmadkandi, (0.35),
Akbrdavood, (1.416), Dostbeiglo, (4.359) stations had the lowest constant coefficient. The coefficient
of determination of the logarithmic equations for the studied stations also showed that the coefficient
of determination of the equations is higher in upstream river gauge stations with lower variation in river
flow, whereas in the downstream stations the amount of determination coefficients of the equations had
the lowest values.

Conclusion: Based on the findings, the higher the constant numerical value indicates highest rising
behavior in the river flow as well as base flow increasement. Permanent rivers had the highest constant
values, since they had the larger discharge values. The relationship between the average flow rate and
the area of upstream watersheds had a direct linear relationship with the values of the slope coefficient
of the flow recession curve in the studied stations with the coefficient of determination 0.62. However,
no significant relationship was observed between flow values or area with the constant coefficient of
recession curve. In summary, the main and permanent rivers in the lower reaches had the higher constant
values, which are affected by the regulated flow under the influence of reservoir dams. Analysis of the
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master recession curve provide a valuable tool for the hydrological drought analysis and assessment of
the high and low flow spells.

The results can be used to compare the studied watersheds in terms of hydrological response and
baseline flow contribution in the river flow regimes.

Key words: River flow regime, Falling limb of hydrograph, Recession rate, Base flow contribution,
Flow recession cuve
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