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ABSTRACT

Heavy rain falls in dray seasons with extreme water flow is one of the important factors in very
intense damage to urban areas and agricultural lands of the arid and semi-arid plateaus and
highlands. In semi-arid areas such as the southern flank of Alborz Mountain, neglecting the effect of
geomorphologic features, (e.g. river truck channel depth, slope, sinuosity, river flood plain width and
slope), illegal construction on the river legal boundary, as well as the effect of present-day climate
change (change in annual rainfall precipitation and patterns, especially in El Nifio conditions),
cause environmental hazards such as extreme floods in urban areas. Imamzadeh Davood village is
a religious-tourist place in the southern flank of central Alborz. In this research, we investigated the
28th July 2022 Imamzadeh Davood extreme flood controlling factors and their effect on low-stream
village (Imamzadeh Davood). We aimed to provide scientific and practical solutions to decrease
and prevent the destructive effect of future potential floods. The unusual extreme flood occurred
after heavy and sudden rainfall in July (usually the area does not receive any precipitation in this
month), causing a large volume of high-density mud flow with highly destructive power in the upper
catchment. The large volume of the flood overflowed from the main truck channel and destroyed
the buildings on the illegally occupied floodplain of the river. The overflowed water transported
a large amount of mud to the north and south courtyards and the lower floors (place of Tomb) of
Imamzadeh. As a result, the flood killed more than 10 people, more than 20 people were injured,
and several people were lost. The tomb, building, and pilgrims around the river were also damaged.
The investigation of satellite images before and after the flood, and consideration of the geological
and structural characteristics of the area based on fieldwork indicate that the funnel shape of the
catchment, the narrow river truck channel, the low vegetation cover of the catchment, the exposure of
low-consolidated tuff and pyroclastic sediments with high erodible in the large part of the catchment,
intense illegal construction on the legal boundary of river, as well as unusual extreme summer
rainfall under the effect of Indian monsoon-related tropical cyclone are the main controlling factors

of Imamzadeh Davood 2022 flood with large mud-flow discharge.
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1. Introduction

On the 28" of July, 2022, Imamzadeh Davood in the north of Tehran
was hit by a devastating flood, leaving a trail of destruction in its
wake. This event serves as a grim reminder of the looming threat of
urban flooding in the region and the need for proactive measures to
mitigate the risks associated with it.

The phenomenon of urban flooding is a pressing issue that has
far-reaching consequences for both the environment and human
settlements. As rivers undergo channel migration and excavation,
erosion, and deposition, they can pose significant risks to nearby
cities. The extent and frequency of flooding in any given region
are influenced by various factors, including the geographic
characteristics of the catchment and hydrological characteristics
such as precipitation, evaporation, and climate change. Human
activities, such as deforestation, urbanization, and inadequate
infrastructure, also play a key role in exacerbating the risk of
flooding. By altering natural drainage patterns and increasing
impermeable surfaces, human interventions can lead to accelerated
and intensified floods. It is essential to identify these factors and
develop effective strategies to manage flooding and reduce the
associated risks (Noori et al., 2011; Ward et al., 2014; Alizadeh-
Choobari and Najafi, 2017; Hooshyaripor et al., 2017; Saghafian et
al., 2017; Hao et al., 2018).

The flood at Imamzadeh Davood highlights the urgent need
for comprehensive flood risk management in the north of Tehran.
By conducting detailed risk assessments, implementing sustainable
land-use planning, and investing in resilient infrastructure,
communities can better prepare for and respond to future flooding
events. Additionally, raising awareness about the implications of
urban flooding and promoting community-based flood preparedness

initiatives can help build resilience and reduce vulnerability.

2. Research methodology

This research builds upon records of flooding, on-site inspections
documenting flood consequences in the Imamzadeh Davood
vicinity and surrounding regions post the event on July 28, 2022.
Additionally, it explores the impacts of floods on zones. The study
involves examining the river channel and sediment composition
beyond its banks analyzing satellite images pre- Post floods well,
as investigating geological and structural characteristics of the river

catchment area.

3. Results and discussions

In July 2022 devastating floods hit the Imamzadeh Davood area
claiming the lives of, over 10 individuals. Within 20 minutes,
16.6 mm of rain fell in the Imamzadeh Davood region. One of
the factors contributing to this event was the encroachment on the

river including the presence of various structures that obstructed

natural water flow. Additionally, issues such as narrowing of the
trunk channel, construction of walls and lack of channel dredging
exacerbated the situation. These factors resulted in water blockages
within the channel. Highlighted how sediment buildup from
upstream dams led to devastating floods that destroyed everything,
along its path.

Key factors included the catchment's high slope, erodible
lithology, sediment supply, and the size and shape of the catchment.
The Imamzadeh Davood River and its courtyard canopy were major
destruction causes. The covered courtyard and open courtyards
were built over the riverside road. It's recommended to demolish

the roof between the main shrine and Gholam shrine.

4. Conclusion

In conclusion, the flood on the 28" of July, 2022, at Imamzadeh
Davood serves as a wake-up call for stakeholders in the north of
Tehran to take proactive measures to address the looming threat
of urban flooding. By understanding the contributing factors and
implementing appropriate risk reduction measures, communities
can build resilience and adapt to the challenges posed by flooding.
The lessons learned from this event can guide future efforts to
effectively manage flood risks and protect lives and properties
in the region. Imamzadeh Davood’s flood happened because of
natural causes and was made worse by human actions. All the main
summer floods on the southern side of the Alborz Mountain (two in
Imamzadeh Davood and one in Tajrish; Tehran area) took place in
July with high intensity over a short time. These summer floods are
linked to the extreme tropical cyclones from the Gulf of Oman and
the Indian Ocean affecting Tehran. The risk of flooding in Tehran
is getting worse. The geological conditions, topography, and shape
of catchments and rivers also make the area prone to flooding.
Besides natural causes, the river channel being taken over by illegal
buildings, poor development on the northern side and front garden
of Imamzadeh along the river, adding roofs, and blocking the river
flow, and not dredging dams on time are other factors controlling
floods. Everything near the river upstream of Imamzadeh, parking
areas on the riverbanks, and places where the river was covered led

to deadly and destructive flooding of Imamzadeh Davood.

The following measures could help reduce flood risks in Imamzadeh
Davood:

* Removal of the manmade river roof

* Restoration of the Imamzadeh courtyard, front and rear gardens,
and full river channel unroofing

* Building several high bridges linking the western and eastern
parts of Imamzadeh

» Demolition of riverside restaurants and other buildings
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* Dredging the upstream river

* Removing sediment behind the dam

* Reinforcing and raising the dam

* Building sediment-trapping dams to control sediment from

upstream to downstream in loose and erosion-prone areas
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o Alerting the Imamzadeh, shrines, and restaurants during red and
yellow warnings from the meteorological agency

* Conducting hydrological studies, determining flood flow rates
for different return periods, and identifying optimal cross-sectional

areas to manage severe and destructive floods
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Figure 1. Kan River watershed (after Hooshyarpour et al., 2020).
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Figure 3. Location of the Imamzadeh Davood
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scale of 1:100,000 (Modified after Amini and
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Figure 4. Imamzadeh Davood flood in 1954 (Fars News Agency,

2022/08/03)
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Figure 5. Tajrish flood in 1987 (After http://ensafnews.ir).
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Figure 6. Images of restaurants and shops around the cover river destroyed after the

Imamzadeh Davood flood of 2022.
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Figure 7. View of dams built along the river upstream of Imamzadeh.
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Figure 9. The proposal to demolish a part of the northern
courtyard and the courtyards of Imamzadeh and opening of
the main channel of the river or a completely engineering
method to change the direction of the river A) looking at South,
B) looking at South.
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Figure 8. Proposal to demolish part of the south courtyard to open the
main stream of the river A ) looking at North, B) looking at South.
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