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Abstract

Water management in water basins requires information on some facts and full
acquaintance of basin conditions, which is problematic due to the deficiency of
data collection stations in the country. One of the most suitable methods for flow
simulation is the use of hydrological models. Uncertainty in models is due to
sources such as input variables, parameters, and model structure. In this study, to
simulate runoff caused by precipitation and to investigate the apparatus of runoff
formation and outflow at the outlet of Shahid Rajaei Dam basin located in Sari,
the HBV-Light model was used. The purpose of evaluating the stochastic method
is to estimate the model parameters and reduce the uncertainty. The length of the
daily statistical period was the variables of temperature, precipitation, runoff and
evaporation from 1981 to 2015. The Monte Carlo random method was used to
estimate the appropriate parameters for the study area. For a consistent
assortment, the values of the parameters with a relatively good coefficient of
determination were used in the validation section. Finally, the results show the
good aptitude of the model in simulating runoff in the study basin. The values of
coefficient of determination 0.87, Nash coefficient (NS) equal to 0.66 in the range
of good evaluation and RMSE equal to 0.26 in the validation period indicate this
issue. In the analysis of uncertainty caused by model parameters, K1, K2 and UZL
parameters were identified as the most sensitive in the model reaction subroutine.
Therefore, the results showed the importance of accurate determination of water
and soil parameters affecting subsurface runoff. The desired results of using the
model to predict the flow in the coming years can be used in planning policies
and proper management of water resources.

1. Introduction

Water management in water basins requires information on some facts and full acquaintance of basin
conditions, which is problematic due to the deficiency of data collection stations in the country. One of the
most suitable methods for flow simulation is the use of hydrological models. Uncertainty in models is due
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to sources such as input variables, parameters and model structure. In this study, to simulate runoff caused
by precipitation and to investigate the apparatus of runoff formation and outflow at the outlet of Shahid
Rajaei Dam basin located in Sari, the HBV-Light model was used. The purpose of evaluating the stochastic
method is to estimate the model parameters and reduce the uncertainty.

2. Materials and Methods

Brief description of HBV-light model: The precipitation runoff model HBV (HBYV is an acronym formed
from Hydrologic Bryon advising for Vattenbalans at SMHI, Sweden), like most of the hydrological models,
especially for estimation of snowmelt, is based on the degree day method. The HBV model is a conceptual
precipitation-runoff model which is used to simulate the runoff process in a catchment based on the data of
precipitation, air temperature and potential evapotranspiration. The model computes snow accumulation,
snow melt, and storage in soil moisture and groundwater and runoff from the catchment. The model consists
of different routines representing snowmelt by a degree-day method, soil water and evaporation,
groundwater described by three linear reservoir equations and channel routing by a triangular weighting
function (Seibert 1997). The study area is Tajan River basin situated in Sari, Iran. It extends from Lat. 36°05’
to 36°35° and Lon. 53°05” to Lon. 53°45’ covering a zone mean elevation of 386 m. Its final outlet point is
gauged at Shahid Rajaei Dam. The length of the daily statistical period was the variables of temperature,
precipitation, runoff and evaporation from 1981 to 2015. The Monte Carlo random method was used to
estimate the appropriate parameters for the study area.

3. Results

For a consistent assortment, the values of the parameters with a relatively good coefficient of determination
were used in the validation section. The efficiency E proposed by Nash & Sutcliffe 1970 is defined as one
minus the sum of the absolute squared differences between the predicted and observed values normalized by
the variance of the observed values during the period under investigation, whereas, the coefficient of
determination (R?) is defined as the squared value of the coefficient of correlation. The Monte Carlo random
method was used to estimate the appropriate parameters for the study area. For a consistent assortment, the
values of the parameters with a relatively good coefficient of determination were used in the validation
section.

4.  Discussion and Conclusion

Finally, the results show the good aptitude of the model in simulating runoff in the study basin. The values
of coefficient of determination 0.87, Nash coefficient (NS) equal to 0.66 in the range of good evaluation and
RMSE equal to 0.26 in the validation period indicate this issue. In the analysis of uncertainty caused by
model parameters, K1, K2 and UZL parameters were identified as the most sensitive in the model reaction
subroutine. Therefore, the results showed the importance of accurate determination of water and soil
parameters affecting subsurface runoff. The desired results of using the model to predict the flow in the
coming years can be used in planning policies and proper management of water resources.
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