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Article Info ABSTRACT
Research Article: This research was conducted with the aim of investigating the effect of urban land use on the
Research Paper amount of biological pollution of urban runoff, the possibility of its reuse, and finding the amount
of pollution in the quality of urban runoff in District 6 of Tehran. To carry out this study, first,
Avrticle history: urban sub-basins with different dominant land uses (residential, green space and office-
Received 28 June 2023 commercial) in a geographical area with the same temperature change conditions in the 6th district
Received in revised from of Tehran were determined and the land use distribution in each sub-basin was analyzed. Then, the
12 October 2023 sampling points at the exit positions of the runoff caused by the rainfall in the defined sub-basins

Accepted 11 November 2023  were identified and the instantaneous sampling of the urban basin exit runoff after the rainfall in
Publish online 19 November  the spring season and field and laboratory measurements of the parameters and variables Qualitative

2023 (chemical and biological) and quantitative (flow rate and flow depth) were done. The quality
relationship of urban runoff was measured based on biological variables in May.Pearson statistical
Keywords: methods and one-way analysis of variance were used to identify the relationship between land use

Biological pollution, Runoff ~@and the results of laboratory measurements. In linear regression methods, total coliform was used

water quality, Tehran,Urban @S an independent variable to investigate the relationship and interaction with other parameters. The

drainage, Urban land use. results showed the effect of green, residential, and office land use in increasing the amount of total
coliform as an indicator of microbial pollution in urban runoff, respectively. The highest level of
coliform in green space land use was 14 MPM, which is due to the use of chemical fertilizers. Also,
EC with a value of 889 us, and TDS with a value of 640 mg/l, in green space usage was higher than
other land uses, which could be attributed to soil washing by runoff. Based on the analytical results,
the effective variables on the number of microbial pollutants were identified, and the relations of
estimation and prediction of its amount based on the effective variables were introduced in the form
of total coliform estimation equations.
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Extended abstract

Introduction

Water supply is a big ¢ hallenge both in terms of quantity and quality. Many health problems in developing countries are
mainly due to the unavailability of safe drinking water. All over the world, urban development increases artificial land
cover and reduces the infiltration capacity of rainwater. However, runoff quality is an obstacle for sanitation facilities and
surface runoff harvesting systems, mainly due to the presence of microorganisms in the runoff. Runoff caused by urban
rains can cause significant water quality problems, including direct pollution of water-receiving areas and a reduction in
the efficiency of wastewater treatment systems. Common pollutants found in urban rainfall-runoff include suspended
solids, fecal coliforms, nutrients, chlorides, and heavy metals such as aluminum, lead, copper, and zinc. These pollutants
cause significant physical, chemical, and biological stress to the incoming water, and as a result, pose risks to aquatic life
and human health. Escherichia coli is a type of coliform, which is considered an indicator of fecal contamination. Also,
it is used to evaluate the effects of agricultural, aquaculture, and urban management activities in surface waters. Fecal
coliform bacteria in a body of water act as an indicator of pollution originating from the excreta of warm-blooded animals.

Materials and Methodology

The study area is defined according to the indicators related to the distribution of land use type and urban characteristics
that may have a direct or indirect effect on urban water quality. Three study areas including lands with different urban
uses were selected in Tehran. First, statistical analysis methods and Spearman's correlation coefficients were used to
analyze the data, and the dependence between the variables was examined according to the measured values and the
measured levels of use. Region 6 due to the high density of buildings, urban development, and land use has caused an
increase in impervious or low permeability areas. This leads to the production of surface runoff during the rainy season.
The resulting runoff moves due to the slope of the land and over time, the cumulative volume of water, as well as its
washing power, increases to collect polluting parameters. Considering the variety of uses in this area, three separate
watersheds with different uses have been studied, including office use, residential use, and green space.

Results and Discussion

The values and concentrations of the variables were determined for each type of use used in this research, then according
to the results of the correlation coefficient, more than 80% of the variables have a positive and strong correlation with the
dominant use of green space and road surfaces, which TDS and DO variables are the most and TSS has the lowest values,
while more than 80% of the variables have a negative and weak correlation with the use of water catchment surfaces of
the building and 55% with the use of water catchment surfaces to the area. SALT has the lowest value.

Conclusion

In this study, according to field operations, investigation and laboratory tests, and statistical analysis, the results have
been calibrated and are reliable and generalizable to other areas of Tehran and similar metropolises. In the data analysis,
by normalizing the data and removing the less effective data, and performing various correlation tests, it was tried to
obtain significant relationships between the effective biological and physical variables and the land uses mentioned in
this research. According to the results, in the water quality variables, the amount of dissolved oxygen, electrical
conductivity, total dissolved solids, and also the amount of total coliform in the use of green space was higher than the
other uses, while the amount of total suspended solids and nitrates in the use of office space was higher than Other uses
are more. Green space is known as one of the factors affecting the microbial contamination index.
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