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Investigation of Runoff Heavy Metals Seasonal Changes in Bojnoord
Urban Watershed

Hassan.lzanloo!, Karim. Solaimani 2*, Kaka. Shahedi?

Abstract

Due to the urban expansion, preparing of comprehensive and detailed information, is an
unavoidable necessity for urban watershed systems and also its dominant conditions in
hydrological cycle to gain an integrated urban watershed management. The urban runoff pollution
caused by heavy metals is the major types of pollutions in surface runoff which may cause serious
health risks for biosphere and also urban watersheds. This article examines the changes in runoff
quality and the amount of heavy metals such as lead, zinc and copper in Bojnoord urban watershed
in two reaches of autumn and spring seasons. For this reason 52 samples were collected for the
mentioned period. After preparing the samples, using atomic absorption, the amount of heavy
metals were measured in terms of Pbb. The results showed that the reducing trend of these metals
is as Zn>Cu>Pb and the maximum concentration of lead, zinc and copper is related to the autumn
season. The location of high concentrations is in residential and commercial areas and for the
samples taken from the runoff pathways and drainage network (FB2). The Pearson correlation
test results showed that there is a high positive correlation between lead and copper in the autumn
(R=0.954) and also between lead and zinc in the spring (R=0.641). This correlation is certified by
using factor analysis and Varimax rotation.
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Abstract

The urban runoff pollution caused by heavy metals is the major types of
pollutions in surface runoff which may cause serious health risks for
biosphere and also urban watersheds. This article examines the changes in
runoff quality and the number of heavy metals such as lead, zinc and
copper in Bojnoord urban watershed in two reaches of autumn and spring
seasons. For this reason, 52 samples were collected for the mentioned
period. The results showed that the reducing trend of these metals is as
Zn>Cu>Pb and the maximum concentration of lead, zinc and copper is
related to the autumn season. The location of high concentrations is in
residential and commercial areas and for the samples taken from the runoff
pathways and drainage network (FB2). The Pearson correlation test results

Bojnoord showed that there is a high positive correlation between lead and copper
in the autumn (R=0.954) and also between lead and zinc in the spring
(R=0.641). This correlation is certified by using factor analysis and
Varimax rotation.
1.  Introduction

The development and growth of urbanization has led to an increase in problems related to urban
floods, especially an increase in suspended solids, nutrients, heavy metals and pollutants in urban
runoff. Increasing the severity of floods is one of the problems of Bojnourd city, which due to its
morphology and insufficiency of drainage network has caused the surface water disposal system
to be undesirable.

Therefore, a better understanding of urban runoff quality in terms of the relationship between
heavy metals such as lead, zinc and copper in different seasons can help city managers in
managing urban flood quality and optimizing its control strategies.

2. Materials and Methods
Bojnourd urban watershed with an area of 1238.7 km? extends inside the Kopedagh zone in a

northwest-southeast direction. In this study, to investigate spatio-temporal variations in runoff
quality by reviewing the comprehensive city map and natural watershed conditions and field visits,
9 sampling sites in industrial areas, residential and commercial areas of the city center and open
and barren residential areas in Bojnourd, and 3 sampling sites in 3 important rivers and also 1
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sampling site were identified at the outlet of the Bojnourd urban watershed. Finally, 52 samples of
urban runoff were prepared during two rain events in two seasons, autumn 1994 and spring 1995.

Using SPSS software, the normality of the data was investigated and the abnormal data were
normalized by the natural logarithm method.

3. Results
The measured physico-chemical parameters were compared with WHO and EPA standards using

a one-sample t-test. The results showed that the turbidity in autumn compared to spring had a
significant difference (P <0.05) and it can be said that high suspended sediments after rainfall in
urban floods due to the influx of urban construction and destruction of natural resources
upstream of the Bojnourd urban watershed has caused turbidity and on the other hand the lack of
vegetation in autumn compared to spring increased the turbidity of runoff in this season.

Finally, it can be concluded that in terms of location, heavy metals of runoff in the central areas,
urban drains and channels of residential and commercial areas, especially the channels of Kargar
Square have been more than other places, which is the main center of the Bojnourd floods. While
these pollutants are present in the upper reaches of urban watersheds such as Firoozeh, Darsofian
and Chenaran rivers, as well as in Sandalabad canal, which is located in the eastern margin and
almost outside the city, and also in runoff samples related to the roofs of buildings.

4. Discussion and Conclusion
The amounts of heavy metals such as lead, zinc and copper in the urban area of the watershed are

higher than other locations and its decreasing trend is Zn> Cu> Pb and due to its spatial changes,
it indicates the human origin of these metals. It also shows that areas with high traffic load of cars
are more polluted. Pollution of these metals varies in different seasons and in runoff related to
autumn is more than spring.
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