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ABSTRACT

Changes in the hydrology of rivers are important in environmental and civil planning.
During recent years, climate changes and population increase in the vicinity of the rivers
of Alborz province, including the Taleghan River, have caused the hydrological
condition of the river to face changes under the influence of human intervention, which
can be pointed out. It has many negative effects on the state of the region's ecosystem.
Considering the importance of the subject, in this research, the factors affecting the
hydrological changes of the Taleghan River have been investigated. Descriptive-
analytical methods have been used in this research. The most important data of the
research included Landsat 5 and 8 satellite images, the SRTM 30-meter height digital
model, Taleghan synoptic station climate information, and regional discharge
information. Also, the most important tools used in the research were ArcGIS, ENVI,
and SPSS. According to the subject of the study, this research has been done in several
stages. In the first stage, the evaluation of land use changes, in the second stage, the
evaluation of changes in climatic elements, and in the third stage, using IHA indicators,
has been paid to evaluate the hydrological changes of the Taleghan River. The results
of this research have shown that during the years 2000-2017, the average temperature
of the region has increased and the area covered by snow has decreased. Also, under
the influence of population growth, the use of artificial areas has increased and the use
of gardens and pastures has decreased. Also, the total results of this research have shown
that the discharge of the Taleghan River under the influence of natural and human
changes, in terms of all IHA indicators, has had a significant decreasing trend. Also,
among the stations in the region, the Glink station, which is located downstream of
other stations, has faced more changes, which can be considered as the result of human
activities and climate changes.
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Extended Abstract
Introduction

The changes in the hydrology of rivers are important in environmental and civil planning, because the changes in the
hydrology of rivers are one of the effective factors in changing the sediment load of the river, destroying the banks and
also the infrastructures near the river beds. Hydrological regimes play a major role in determining the composition,
structure and function of living organisms in aquatic environments, wetlands and river ecosystems. Also, the river flow
controls the key parameters of habitats such as flow depth, speed and habitat quality. The natural hydrological regime
of the river is determined by the climate of the region, geology, topography and vegetation of the watershed, and it is
the primary driver of ecological processes in the waterway channel and river border areas, which directly and indirectly
affect the waterway path, water quality, and habitat. It affects physical and biological interactions; therefore, ecologists
have investigated flow change indicators in order to identify the structure of riverside ecosystems. In many regions,
including Alborz province, which has a high population density, despite the great importance of rivers in urban habitats
and its uses, urban rivers are not looked at from an ecogeomorphological perspective; So that in the majority of the
cities, with a negative attitude, they consider the rivers as a dangerous threat with a high potential of flooding for the
cities. Also, in recent years, climate changes and the increasing trend of population in the vicinity of the rivers of Alborz
province, including the Taleghan river, have caused the hydrological condition of the river to face changes under the
influence of human interference, which can be seen in have many negative effects on the ecosystem status of the region.
Due to the importance of the subject, in this research, the effective factors on the hydrological changes of the Taleghan
River have been investigated.

Methodology

Descriptive-analytical methods have been used in this research. The most important data of the research include Landsat
5 and 8 satellite images, SRTM 30 meters high digital model, Taleghan synoptic station climate data and Dubai data
related to Alizan Jostan, Jostan and Geling stations. The most important tools used in the research are ArcGIS, ENVI,
and SPSS, which are respectively used to prepare case maps, land use maps, and data analysis. According to the topic
and objectives, this research has been done in several stages. In the first stage, Landsat 5 and 8 satellite images from
1990 and 2020 have been used in order to evaluate the trend of land use changes in the Taleghan catchment area. In the
second step, by using the information of climatic elements of temperature and precipitation of Taleghan synoptic station,
the trend of precipitation and temperature changes in the region has been evaluated. In the third stage, the indicators of
hydrological changes of Taleghan River have been evaluated.

Results and Discussion

In this research, in order to evaluate the influencing factors on the indicators of the hydrological changes of the Taleghan
River, firstly, the trend of land use changes and climatic changes of the region as the most important influencing factors
on the river flow have been investigated. The results of the evaluation of the land use changes in the region have shown
that during the years 1990 to 2020, the use of man-made land has increased and the use of gardens and pastures has
decreased. According to the mentioned cases, the level of involvement of human factors in the Taleghan watershed has
been increasing, which can play an important role in the hydrology of the region. Also, the investigation of climatic
elements of temperature and precipitation of Taleghan synoptic station has shown that the amount of precipitation of
this station did not have a clear decreasing or increasing trend, but the average temperature of this station had an
increasing trend, and this caused the snow level of the Taleghan catchment basin to have should be a decreasing trend,
so that according to the results, the average snow-covered surface of the Taleghan catchment area has decreased by
more than 100 square kilometers during the cold months of the year, which can play an important role in the changes
in the flow of the Taleghan River. According to the process of changes, in this study, using IHA indicators, the
hydrological changes of the studied area have been evaluated.

Conclusion

Based on the results, during the years 1370 to 1397, the average percentage of monthly discharge changes in Alizan
station of Jostan was -1.79%, while the rate for Jostan and Glink stations was -13.2 and -2.46%, respectively. Have
been. Also, the results of the evaluation of the changes in the number and duration of periods with low and high flow
have shown that the most changes related to the number of periods with low flow with -4.4% were related to Alizan
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Jostan station. The most changes related to the duration of periods with low flow with -22.2% were related to Glink
station. The most changes related to the number of courses with high discharge with -0.9% were related to Geling
station. Also, the most changes related to the duration of periods with high discharge with 4.1% were related to Glink
station. The total results have shown that changes in human factors and changes in land use have caused changes in the
flow rate of Taleghan River. Also, among the stations in the region, the Glink station, which is located downstream
from other stations, has faced more changes, which can be attributed to the effects of human activities and climate
change.
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Table (3): Statistical characteristics of hydrometric stations (Meteorological Organization of Alborz province, 2021)
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Fig (2): Location of the studied stations
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Fig (3): Land use map of the study area during the years 1990 to 2020
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Table (5): Land use area (Km?) of the Taleghan catchment during the years 1990 and 2020
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Fig (4): Temperature and precipitation changes of Taleghan synoptic station during the years 2000 to 2017
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Table (6): Snow level (Km?) of Taleghan catchment during the years 2000 to 2014 (Ezzati et al, 2018)
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Fig (5): The average snow level (Km?) of the cold months of Taleghan catchment during the years 2000 to 2014
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Table (7): The values of hydrological indicators and their percentage changes compared to 1991
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Fig (6): Percentage changes of monthly discharge values of the studied stations
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Fig (7): Percentage changes of the minimum and maximum flow values of the studied stations
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Fig (8): Percentage changes in duration and number of periods with low and high flow in the studied stations
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