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ggzggferd.ﬂ' 2021 Floods have direct impacts on the organisms of rivers and indirect impacts on
December 27 2021 ecosystems of rivers. In this study we perform a water quality model of the
Available online: zarjoob river by Hydrologic Engineering Center-River Analysis System (HEC-
June 25, 2023 RAS) model, specifically for Carbonaceous Biochemical Oxygen Demand
(CBOD), Dissolved oxygen (DO) and nitrite (No2) based on the hydrodynamic
simulation for normal and flood condition to determine the extent of pollution
loading in the river. Results showed that trend of dissolved oxygen in flood
conditions was reversed compared to dry conditions and showed a slight increase
along the river. Downstream of zarjoob river on flood condition, whenever the
BOD decreased, DO concentrations increased from 5.5 mg/L to 6.2 mg/L,
indicating that water quality was not as sensitive to variations of the BOD as
expected.
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1. Introduction

A significant cause of groundwater and river contaminations is urban stormwater runoff. Guilan coastal
area and Zarjoob River provide numerous benefits for the province, including fishing, fish reproduction,
recreation, and navigation. Regarding the water pollution effect on the sustainable development of the
Guilan province, attention to monitoring and limiting the pollution resources is highly increasing.

2.Materials and Methods

Site description and data acquisition

Sampling stations were chosen at the center of the river in a central geographical position and rainy
conditions. Fig 1 shows the lower reaches of the Zarjoob River and the location of sampling site 1
(Behdan), sampling site 2 (Sazman Ab), where the observations were conducted. Zarjoob river has a
total length of approximately 24.5 km and a total catchment area of nearly 165 km2. The annual mean
discharge at S1 is 5.6 m3/s and situated within reach at 1 km from the mouth of the Zarjoob River. The
river water level is constantly monitored for the total flood control information system of the Guilan
regional water authority at S1 and S2. Table 1 shows the hydraulic data of the Zarjoob River and the
water leveling gauging stations.
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Quantity and quality data

Hydraulic data: At the boundary conditions, the water flows of Behdan(sl) station was 0.117 m3/s.
Moreover, the water level in the downstream was -4 m, and the monitoring coefficient was generally
determined to be 0.025. Cross-sectional area, flow, velocity, and height were measured in tow stations
(Table 1). The average annual rainfall in Rasht is between 1,300 and 1,500 mm, which is a characteristic
of the humid regions of Iran

Qualitative data: The transportation coefficient in the model was 100 m2/s, and the region’s height was
37.2 m. Aeration and disintegration coefficients were applied to various parameters.

3.Results

The results showed that in the dry period, highest DO concentration was in the up-stream station with
6.8 mg/L, while the lowest concentration was observed in the first station on down-stream with 4.1
mg/L; the DO difference between the two stations was 3.7 mg/L that was substantial variation. The
decomposition of organic matter by bacteria requires dissolved oxygen that leads to oxygen depletion.
In this case, the model and interpolated data showed that the highest DO was in the upstream stations.
This trend on rainy conditions was reversed so dissolved oxygen there a small increase and high flows
exhibited a positive impact, as expected intuitively owing to dilution impacts.

4. Discussion and Conclusion

The primary objective of this research was to determine a storm effect on water quality and pollution
loads in an urban river through the categorization of two phases: flood and non-flood.

Based on the results:

1. The use of the HEC-RAS model, which includes water quality model, was in good
agreement with measured data and allows decision-making in river quality management.
Although the model is able to predict the trend of pollutants for practical applications,
but must be calibrated previously.

2.The trend of dissolved oxygen in flood conditions was reversed compared to dry
conditions and showed a slight increase along the river.

3. it can be determined that rain events are important environmental factors, which have a positive effect
on aeration, raising the dissolved oxygen content of the zarjoob river except for nitrite.
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A Modelling Approach for Flooding Effects on Water Quality of Zarjoob
River Using HEC-RAS

Hassan Pourfallah Koushali !, Reza Mastuori? +, Mohammadreza Khaledian®

Abstract

Floods have direct impacts on the organisms of rivers and indirect impacts on ecosystems of rivers. In
this study we perform a water quality model of the zarjoob river by Hydrologic Engineering Center-
River Analysis System (HEC-RAS) model, specifically for Carbonaceous Biochemical Oxygen
Demand (CBOD) , Dissolved oxygen ( DO ) and nitrite ( No2 ) based on the hydrodynamic simulation
for normal and flood condition to determine the extent of pollution loading in the river. Results showed
that trend of dissolved oxygen in flood conditions was reversed compared to dry conditions and showed
a slight increase along the river. Downstream of zarjoob river on flood condition, whenever the BOD
decreased, DO concentrations increased from 5.5 mg/L to 6.2 mg/L, indicating that water quality was
not as sensitive to variations of the BOD as expected. This study showed that rainy events were
important environmental factors positively affecting aeration, which raised the dissolved oxygen
content of the Zarjoob River except for nitrite. This paper is the first report of the innovative use of
HEC-RAS model Without the help of accompanying qualitative analysis models such as Qual2K,
WASP ... to simulate water quality in an urban river.

Keywords: Dissolved oxygen, HEC-RAS, Flood, Pollution load, Urban River, Zarjoob River
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