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ch?a plé'd_zozz Streamflow simulation in watersheds is necessary to runoff management and
August 24 2022 understanding watershed response. Different hydrological models were
Available (‘m"ne: developed for rainfall-runoff modelling. The BILAN model was used to simulate
August 23, 2023 daily runoff in 23 river gauge stations in a 20-year period using observed rainfall,
temperature, humidity and discharge time series. The values of model parameters
including Spa, Dgm, Dgw. Alf, Mec, Wic, Soc, and Gid have been calibrated
using the genetic algorithm. The monthly values of streamflow data were
simulated in the selected watersheds. The efficiency of the calibrated model was
Keywords: eva}lqated using statistical measures. The statistical measures were coeffic_ient_ of
Hydrological modelling, efficiency (CE), root mean square error_(RIV_ISE) an_d coefficient of determination
Monthly River flow, Water = (R2). The results showed that in the calibration period, the ranges of values of R2
balance, Water resources evaluation indicators were acceptable in Shams Abad (92%), Neneh Karan
management (42%), Mashiran (38%) and Barouq (51%) watersheds. Also, the results of the
BILAN model validation showed that the efficiency of the model in Amoghin,
Atashgah, Nir, Namin, Samian, Viladaragh and Shams Abad watersheds had a
good agreement with the R2 values more than 60%. Meanwhile, the performance
of the BILAN model in Gilandeh, Iril, Ahmadkandi, Barouq and Poleh Almas
stations was not acceptable according to the R2 values less than 5%. In general,
according to the results of model performance evaluation, it can be said that the
BILAN model has a relatively acceptable performance in some of studied
stations. Therefor the BILAN model can be implemented based on the available
input data of the model.

1. Introduction

Streamflow simulation in watersheds is necessary to runoff management and understanding watershed
response. Different hydrological models were developed for rainfall-runoff modelling. More accurate
knowledge of existing watershed conditions is needed to predict long periods of drought and more
severe floods. To achieve such knowledge, calculating the water balance is necessary which and can
provide reliable information in defining strategies to deal with climate change in the watershed. In fact,
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water balance, water losses, water storage along with other components of precipitation, runoff,
evaporation and transpiration and storage of water is necessary to sound management of water resources
in a watershed.

2. Materials and Methods

The BILAN model was used to simulate daily runoff in 23 river gauge stations in a 20-year period using
observed rainfall, temperature, humidity and discharge time series. The values of model parameters
including Spa, Dgm, Dgw. Alf, Mec, Wic, Soc, and Gid have been calibrated using the genetic
algorithm. The monthly values of streamflow data were simulated in the selected watersheds. The
efficiency of the calibrated model was evaluated using statistical measures. The statistical measures
were coefficient of efficiency (CE), root mean square error (RMSE) and coefficient of determination
(R2).

3. Results

The results showed that in the calibration period, the ranges of values of R2 evaluation indicators were
acceptable in Shams Abad (92%), Neneh Karan (42%), Mashiran (38%) and Barouq (51%) watersheds.
Also, the results of the BILAN model validation showed that the efficiency of the model in Amoghin,
Atashgah, Nir, Namin, Samian, Viladaragh and Shams Abad watersheds had a good agreement with
the R2 values more than 60%. Meanwhile, the performance of the BILAN model in Gilandeh, Iril,
Ahmadkandi, Barouq and Poleh-Almas stations was not acceptable according to the R2 values less than
5%.

4.  Discussion and Conclusion

In general, according to the results of model performance evaluation, it can be said that the BILAN
model has a relatively acceptable performance in some of studied stations, therefor this model can be
used in some of the studded watersheds, based on the available input data of the model. According to
the simulation results, there is a good performance of BILAN model in some of the studied watersheds.
Therefore, it can be said that the BILAN model can well predict the amount of monthly runoff in each
upstream basin under humid weather conditions. According to the results of efficiency assessment, it
was found that the model has the ability to simulate monthly river flow data. The calibration of BILAN
model is a time-consuming procedure and need a comprehensive knowledge on the watershed
characteristics. In addition, the BILAN model also provides variables such as base flow, surface water
storage, and groundwater storage, which can be used to better manage the hydrological cycle and
watershed budget.
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