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and with the aim of investigating the spatial-temporal changes in the water quality of Yamchi Dam
under the Balkhali Chai river basin and using the WQI water quality index and remote sensing, a
quantitative study has been done in the area of the informed case. The area investigated in this
research is under the river basin leading to Yamchi dam located in Ardabil province. Yamchi dam
is closed on the path of Balkhali Chai river from the main branches of Qara-Su river. The main
branches of Yamchi Dam are one of the important dams due to passing through important
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1. Introduction

Pollution of surface rivers leading to dams can be a threat to human health and ecosystems in the drainage
basins. In general, it can be said that surface waters are very prone to pollution due to their dynamic nature and
can easily They can become the most important factor that transmits pollution along the route and at the exit
and end of the route (Bayati Khatibi et al, 2014: 15). For this reason, continuous monitoring of surface water in
terms of quality change, using the method And appropriate tools are necessary and necessary. In general, the
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sustainable management of water areas requires continuous monitoring of water quality at the level of basins
and outlets. Surface water quality monitoring, before the use of remote sensing methods, was in the form of
manual collection of samples and conducting various experiments in the field and laboratory environment.
Today, with the emergence of various sensors and the use of their data in environmental monitoring It has
made it possible to measure the quality of surface water with lower costs and in less time. One of the suitable
methods for evaluating water quality is the use of water quality indicators. Water quality indicators are actually
one of the important research tools to achieve the desired results in the evaluation of pollution and their use in
performing appropriate management operations at different levels of decision-making. Today, proper
management of water and soil resources at the basin level and protection of human health and environment is
very important. In terms of rapid population growth and the subsequent increase in the number and variety of
polluting sources, and at the same time, the increase in the need for fresh water, it is necessary to pay attention
to measuring the quality of surface water more than in the past.

2. Methods and Material
In this research, remote sensing data for the period (2020-2021) using Landsat 7 and 8 and Sentinel 2 satellite
images were used to prepare a base map, and for water quality indicators to estimate the amount of suspended
particles (SPM) based on Landsat 8- and modified normalized difference index of water (MNDWI) derived
from images in Google Earth Engine engine environment for the studied time period was used and also to
evaluate the efficiency of remote sensing in measuring water quality values as well as examining temporal-
spatial changes. Water quality in the study period using qualitative data (including: pH, EC, TDS, turbidity,
Ca2+, DO, Mg2, Na+, Cl, HCO3, S04, nitrate, phosphate, BOD, COD, total coliform and faecal coliform) and
Pearson’s correlation was used to check the relationship between the variables. Arc GIS, ENVI 5.3, shap,
Google Earth pro, Imagin Erdas, spss software were used in this research.In this research, the most appropriate
algorithm and water indicators were used to determine the boundaries of the water level in Yamchi Basin, and
the studied area was investigated by capturing the Sentinel-2 and Landsat-8-7 satellite images in the Google
Earth Engine environment. Modified Normalized Difference Water Index (MNDW!I) Sentinel-2 data with a
spatial resolution of 20 meters from Landsat 8 and 5 with a resolution of 30 meters in the GEE environment to
calculate the changes in the area covered by the water of Yamchi Dam in the past 10-year period (2011-2021) .
In this study, WQI was calculated using 18 different water quality parameters. Finally, water quality index
(WQI) was calculated using equation (1).

equation (1). WQI=%7=1 Wjxqj
In the water quality investigation, the values obtained from the water quality calculation are classified.
According to this classification, WQI < 50 means excellent water quality, WQI = 50-100 means good quality,
WQI =101-200 means poor quality, WQI = 200-300 means very poor quality, and WQI > 300 means the water
is unsuitable for drinking. In this research, Shannon's entropy was used to examine the indicators that are more
important. To calculate the weight of the indicators, it was done according to the following relations and the
matrix function.

3. Results and Discussion

One of the important parameters in the change of water quality is the changes in land use in the basins. Usually,
with the occurrence of rapid changes in the type of land use in the semi-arid basins, which are highly sensitive
to the occurrence of erosion and the entry of a large amount of separate materials into the running waters. have,
the quality of water changes (Bayati Khatibi et al, 2013) in terms of the importance of the effect of changing
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the type of land use in changing the quality of water, first in the studied area, the type and changes of land use
in different time frames were determined and their maps were prepared. In this research, a land use map was
prepared for the time frame under investigation (2010, 2015, and 2014) in 9 categories (forest, pasture,
agricultural land, built-up land, and water levels) with maximum probability. It tells about the type of land use
in the whole level of Yamchi basin. Examining the presented figures related to the changes in land use for
different years under study, shows that during the 3 periods, the water level has decreased, that is, it has
reached a third of the land use level a decade ago. If the types of land use in three periods Different times are
compared with each other and placed next to each other, the facts become more visible. The comparisons
indicate that the most changes have occurred in pastures, agricultural lands, and stony lands. The change in the
chemical and physical properties of water in different periods of time is a very good indicator for the
occurrence of changes in the water quality of the basin. In this research, the data related to the chemical and
physical properties of water for different time periods were examined. The results of these investigations show
that the correlation between water quality chemical parameters, for example between sulfate, magnesium and
sodium COD, chloride with magnesium and sodium NO3 and bicarbonate, EC and TDC, is high. While, the
correlation between sulfate with pH, turbidity and coliform and faecal coliform is negative and the correlation
between other parameters is moderate or weak. The results of water quality investigation using the WQI index
show the difference in water quality in different parts and in wet and dry periods of Yamchi basin. In wet
periods, according to this index, the water quality is good. The trend of changes in water quality parameters For
the dry and wet period that has been studied, it indicates changes in some parameters, including COD,
especially in 2017 during the dry period. In the wet season, you can see significant changes in the amount of
water turbidity. A graph has been prepared to compare the changes in water turbidity between 2011 and 2021
The changes in SPM and the terrestrial parameter of turbidity indicate that in the study area in the dry and wet
seasons, the concentration of SPM during the study, especially In the dry season, there is an upward trend, and
also in the wet period, the amount of turbidity increases due to the increase in water flows, and the amount of
changes in the SPM index during the wet period is greater than the changes in the dry period. Of course, it
should be noted that these changes are compared to turbidity In the ground data, it is more intense. However, in
recent years, due to the decrease in rainfall, the distance between these two parameters has decreased in the dry
period.

4. Conclusion

In this study, which was conducted with the aim of monitoring the water quality changes of Yamchi Dam at the
basin level, the land use layers were classified for the years 2011, 2016, and 2021. 0.91, 0.86 and 90 were
obtained. By zoning the water quality index (WQI) and checking the correlation between parameters for the
years 2011 to 2021, changes in water quality were observed in different time periods. In the study of water
quality, one of the other qualitative parameters Such as: pH, EC, TDS, turbidity, Ca2+, DO, Mg2, Na+, Cl,
HCO3, S04, nitrate, phosphate, BOD, COD, total coliform and faecal coliform were used, the results showed
that in the studied range, EC parameter And TDS, hardness, total coliform and DO are higher than the set
standard. According to the classification of water quality index (WQI), the water quality of the study area is in
the poor category during the dry period, although this value is higher in the hydrometric station. Investigations
related to the degree of correlation between water quality parameters, for example sulfate with magnesium and
sodium COD, chloride with magnesium and sodium NO3 and bicarbonate, EC show a high correlation (0.7)
with TDC. Monitoring the changes of water quality parameters during the statistical period have an upward
trend, where EC, TDS, hardness, bicarbonate, chloride and potassium parameters are more than other
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parameters. In this study, the MNDWI index was used to monitor the changes in the water level of Yamchi
Dam. The results of the investigations indicate the increasing points. It means that the increasing amount of
water corresponds to the wet season of the year and the decreasing amount corresponds to the dry period of the
year.

Keywords:; Water quality index, Remote sensing, SPM, MNDWI, Yamchi dam.
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Hap.centerObject{table);

var landsat =ee.Imagefollection("LANDSAT/LE@Y/CE2/TL")
.filterBounds {(table)
.FilterDate('2@13-26-21', '2016-29-3@")
filter{ee.Filter.1t{ ' CLOUD_COWER',3@))

var NDWI =landsat.map{function{img){
var bands = img.multiply{@.2281);
var index = bands.normalizedDifference([ 'B2', 'B5'13;
return index
.copyProperties{img, [ 'system:time_start', 'system:time_end']1); 3;

var mean_HNDWI =NDWI.meani)

var clip_NDWI = mean_MDWI.clip{table)

print {NDHI)

var chart = ui.Chart.image.series{NDWI, table,
ee.Reducer.mean{), 3@, 'system:time_start')
.setChartType( ' Scatterchart')
.setOptions({

title: 'MHDWI index',
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