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Abstract  

Considering the important and essential role of rivers in the economy, industry, and 

agriculture, mismanagement of these resources and incorrect usage of surface water, it 

prompted us to survey the negative impacts of climate change on water resources which has 

caused and will continue drought and various environmental impacts that effects in the 

ajichay river basin. This research was only concentrated on the ajichai river basin due to the 

large area of the Urmia Lake basin for this study area. The present study examines the effects 

and influencing factors on rainfall and river discharge of the ajichay . The discharge river 

and precipitation data were studied in the ajichay river basin in east azerbaijan province at 

monthly, seasonal, and annual scales from 1969 to 2017. The nonparametric Mann-Kendall 

statistical test was used to survey and analyze the presence or absence of trend. Additionally, 

the correlation coefficient and coefficient of determination were utilized using linear 

regression and coefficient of variation in the XLSTAT software. The results of river 

discharge analysis in the ajichay river basin indicate that the river has been a downward 

sloping trend at annual scale in the Vanyar station. A significant downward trend was also 

observed in river discharge data at the seasonal scale during autumn, winter, and spring 

which the most severe trend in winter is with 95% confidence level and an 86% correlation 

coefficient. However, the data have mutation in the winter but there is no a specific trend for 

the summer. 
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Extended Abstract 

Introduction 

Lake Urmia is the largest inland lake in the country, and in recent years, its water level has 

significantly decreased. Climate change, persistent droughts, expansion of cultivated land, land 

use changes, and dam construction are recognized as the reasons for these problems. However, 

fewer scientific documents and evidence have been provided. Due to the vastness of the Urmia 

Lake basin, only the Ajichay basin was considered for the study area, as it may have experienced 

the most changes in this regard. The Takhteh River, known as "Ajichay" in Turkish, is one of 

the most important internal rivers flowing in East Azerbaijan Province. This river is also one of 

the largest sources of inflow water to Lake Urmia. 

 

Data and Method 

In this study, long-term data (at least 30 years) from meteorological and hydrometric stations 

located in the Ajichay river basin were utilized. The average annual precipitation in the Takhteh 

River basin is approximately 355 mm, and the average annual discharge of the Takhteh River 

is 392,000,000 cubic meters. Seventeen hydrometric stations have been installed on the Takhteh 

River and its tributaries, three of which are on the main branch. One of the very important 

hydrological issues is the calculation of the maximum probable precipitation for the design of 

large dams. Since 1950, precipitation amounts have been calculated for the design of large 

structures. The application of maximum probable precipitation for the design of water 

structures with high risk or damage has a history of about a hundred years. The unavailability 

of reliable discharge data in dam design or reservoir construction has led to increased attention 

to precipitation data and the optimization of precipitation data for dam and water structure 

design. 

 

Results and Discussion 

The Ajichay river basin, as one of the important basins in Iran, holds significant economic and 

social importance. The provision of water for agriculture, drinking, and industry in this region 

is directly dependent on the hydrological status of this basin. In recent years, climate changes 

and human activities such as land use changes, excessive groundwater extraction, and dam 

construction have caused significant changes in the hydroclimatological components of this 

basin. The analysis of discharge in the Ajichay river basin indicates that the flow of the Ajichay 

River has shown a downward trend at the Vanyar station on an annual scale, with a steep slope. 

A significant downward trend in discharge data has also been observed seasonally in autumn, 

winter, and spring, with the most severe trend occurring in winter, showing a 95% confidence 

level and an 86% correlation coefficient. However, in winter, the data exhibit fluctuations, and 

no specific trend is anticipated for summer. 
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Conclusion 

The results of this research indicate a strong and inverse relationship between the discharge of 

the Ajichay River and the increase in global warming. This study revealed that the changes in 

the time series of discharge in the Ajichay river basin show a downward trend, indicating a 

continuous reduction in discharge over the long term. This performance clearly demonstrates 

that as global warming continues to rise, the discharge of this river has consistently remained 

below its long-term average. Furthermore, if the trend of global warming continues in this 

manner, the average annual discharge of this river will reach its lowest point in the future, and 

a return to normal discharge levels for the Ajichay River seems unlikely. Given the rising 

temperatures in this region, reduced precipitation, and increased evaporation are also expected. 
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