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May 5, 2024 the process of converting precipitation into runoff, these models are able to

estimate the amount of runoff in watersheds without measuring stations with the
least possible time and cost.

Based on this, the current study has been conducted with the aim of evaluating the
power of the SWAT hydrological model in climatic conditions and simulating the
Keywords: outflow of rivers in the Tajen watershed and comparing it with observations. The
SWAT hydrological model,  most important data used in the research include vegetation, altitude classes,
climatic conditions, Tajen slope, climate data (wind, rain, maximum temperature, minimum temperature),
watershed. climate changes and climate change conditions, etc.

The results of this study show that the error rate of the LARS-WG hydrological
model in climate conditions and in the simulation of runoff and average daily
discharge was very low, so that the Nash-Sutcliffe coefficient of the simulated
daily discharge compared to the observed discharge in the period from 1998 to
2014, during calibration, was more than 0.50, which after re-optimization Soil
parameters, this coefficient was obtained in the validation stage (2018-2014)
above 0.74 for daily discharge. And this is an indication of the low level of model
error in simulating the outflow of the watershed.

1. Introduction

Today, due to population growth, increase in demand and encroachment on floodplains, especially the banks
of main rivers, the importance of studying the runoff, volume of water obtained, caused by climate changes
and climate change conditions has increased. Since in watersheds, it is not possible that all the parameters
and quantities can be used to check the response of the watershed, therefore, choosing a model that can
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provide an acceptable prediction and evaluation while having a suitable structure, using the minimum
required input information, seems essential. Iran, as one of the regions with special climatic conditions, has
witnessed the severe effects of climate change and climate change conditions in recent decades, and in most
cases these effects have been manifested in the form of drought and lack of water resources. Mazandaran
province, as one of the regions with a pleasant climate in Iran, is among the regions that have been greatly
affected by climate change and its consequences, including migration, in the last few decades, causing
pressure on the water resources of this region and in some cases There is a lack of water resources, in between
rainfall-runoff models, integrated hydrological models and IHECRAS, due to the little data required without
spending a lot of time and money to prepare data, it can easily be used in many watersheds with different
climatic and hydrological conditions. According to what was mentioned, the aim of the current study is to
evaluate the climate change situation, climate change conditions, simulation and surface currents of the Tajen
watershed.

2. Materials and Methods
Study area

Tajen watershed is located in Mazandaran province in the north of Iran. This basin is about 170 km long and
the area of this watershed is about 4147 square kilometers. In terms of political divisions, except for Sari
city, and in terms of geographical location, this basin is located at 36 degrees 14 minutes east longitude and
53 degrees 14 minutes latitude, from the north to the Caspian Sea, from the east to the Neka River basin,
from the west to Siahroud river basin, and is limited from the south to the northern slopes of the Alborz
Mountain range. In terms of physiographic characteristics, Tejn watershed has six sub-basins named Shirin
Rood, Chahardange, Dodange Sefidrood, Zarmrood and Lajim. This area is mainly composed of waterways
and rivers, of which the Tajen River is one of the most important

Research Methodology

The current research is applied in terms of purpose and based on the method of descriptive data collection
and historical recorded data collection. In this research, the hydrological hydrological model and climate
changes are used to estimate the outflow of Tajen watershed. The meteorological data used in this research
are from the meteorological database of the Meteorological Organization in the period (1998 to 2020) on a
daily basis. Other information used, such as vegetation, soil, are from the collection of the library. In order
to calibrate the hydrological model and climate change conditions, the daily data recorded at the hydrometric
station in each sub-catchment from 1998-2020 have been used. In this research, the Sutcliffe index and the
coefficient of explanation have been used to investigate the performance of the hydrological model and
climate change conditions in the simulation of runoff.

Hydrological model

ArcSWAT software is a graphical interface for the hydrological model, which as an auxiliary software has
the ability to run in ArcMap software, which is one of the GIS software series. In fact, when working with
the ArcSWAT model for simulation and modeling, all work steps will be done in the ArcMap software
environment. Using the GIS environment for modeling by hydrological software provides the possibility of
using maps and thematic data in a wide and appropriate manner.

3.  Results

The calibration of the hydrological model for sub-basins indicates the high accuracy of this model in
simulating surface runoff flows. To be more precise, the comparison of slope flows with the observed
discharges of 8 stations shows that the Nash coefficient of the simulated discharges compared to the observed
discharges, except for 2 stations (Vasta and Kercha), was more than 0.5. Meanwhile, the highest level of
accuracy is assigned to Verand station with Nash coefficient (0.72) and explanation coefficient (0.89). Also,
the two stations of Rigcheshme and Abad with Nash coefficients (0.66-0.67) and explanatory coefficients
(0.76-0.8) are among the other stations with high coefficient of simulation accuracy in this basin. The lowest
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simulation accuracy of the model is assigned to two stations (Vasta and Kercha) with Nash coefficients
(0.49-0.48) and Tabbin coefficients (0.65-0.66).

Examining the output hydrographs from the validation of the model and climate changes shows that the
selection of optimal values after model recalibration by the SUFI2 program had a significant effect on
increasing the accuracy of the model outputs during validation, so that the Nash coefficient in most stations
is more than 0.7. More precisely, the calculation of Nash coefficients and the explanation resulting from the
validation of the model shows that Vasta station has the highest accuracy in model simulation with Nash
coefficient (0.91) and explanation coefficient (0.97). Also, the lowest level of accuracy in the validation
stage is assigned to the station (Rig Cheshme) with Nash and explanatory coefficients (0.69 and 0.72).

4. Discussion and Conclusion

The results of the investigations showed that the model has high accuracy in simulating the runoff exiting
the watershed due to the use of many parameters that are effective on the surface flows, so that the Nash-
Sutcliffe coefficient, which is one of the most important tests for verifying surface runoff It is more than
0.50 during recalibration, and after re-optimization of soil parameters, this coefficient was found to be above
0.74 for daily discharge in the verification stage. And this itself indicates the low level of model error in
simulating the watershed's output runoff. Finally, it can be acknowledged that the hydrological model of
changes and conditions of climate change by combining remote sensing and GIS techniques can provide a
good view of the water resources situation in a basin in a different time frame.
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