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Given the population growth and the increasing demand for water, driven by
factors such as climate change and evolving consumption patterns, efforts have
shifted towards the utilization of unconventional water resources. In this context,
the Municipality of Tehran has initiated a project aimed at supplying the water
required for irrigating green spaces from surface runoff and treated municipal
wastewater. In the present study, the water demand for both urban and peri-
urban green spaces in Tehran was first calculated. Subsequently, the potential for
utilizing effluent from municipal wastewater treatment plants and runoff flowing
through urban channels as an alternative to groundwater resources for irrigating
green spaces was examined, taking into account both quantitative (flow rate) and
qualitative (effluent analysis) characteristics. Based on the research findings, the
Municipality of Tehran can proactively reduce raw water consumption for urban
green space irrigation from 73% to 32% over a ten-year period by designing and
implementing a comprehensive project for the treatment and reuse of urban
runoff and treated municipal wastewater, while increasing the share of runoff
and treated wastewater usage from approximately 15.6% to 64%. Furthermore,
to further reduce water consumption, methods for aquifer recharge using runoff
can be employed for more efficient utilization, along with modifying urban
green space development patterns to decrease water demand as additional
strategies for water conservation. Ultimately, this initiative has the potential to
play a pivotal role in replenishing groundwater resources, thereby providing a
more sustainable future for water supply in the city of Tehran.
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Introduction

More than two-third of world population is facing water scarcity in present. With the ongoing
population growth and the escalating demand for water driven by factors such as climate change and
evolving consumption patterns, conventional water resources are increasingly proving inadequate,
particularly in arid and semi-arid regions. Consequently, efforts have been directed towards the
exploration and utilization of unconventional water resources to alleviate the pressure on traditional
water supplies, especially groundwater resources. One effective measure in this context, is replacing
the raw water used for irrigation of green spaces with treated wastewater and urban runoff, which are
more sustainable. Unconventional water resources offer emerging opportunities to address water
shortages in areas where sustainable access to water is unreliable and conventional water resources are
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limited. The advantages of treating urban runoff and municipal wastewater for reuse purposes are
manifold. Firstly, it enhances the resilience of urban water systems by diversifying water supply
sources and reducing vulnerability to climate variability. Secondly, utilizing treated urban runoff and
wastewater for the maintenance and development of urban green spaces contributes to improved
aesthetic value, enhanced biodiversity, and increased carbon sequestration within cities

Methodology

In the present study, the water demand of urban green spaces (including parks, sides of streets, and
forest parks) and green belt in Tehran was initially calculated based on plant species and the area
covered, categorized by the 22 districts. Additionally, the amount of water extracted from groundwater
sources (including wells and ganats) in the year 1401 (the base year of studies) was calculated.
Furthermore, the volume of water available for harvesting from urban surface water-channels was
determined based on the flow rate of surface water in these channels, which was calculated according
to the width of the channel, water height, and flow velocity in the main water-channels of Tehran. The
amount of treated wastewater received from wastewater treatment plants under the supervision of the
Ministry of Energy was also estimated. Then, based on the obtained information, the amount of water
that could be extracted from the aforementioned four sources was estimated for 3-year and 10-year
periods, considering the policy for supplying water needed for irrigating green spaces from
unconventional water resources. It is worth mentioning that in calculating all the mentioned figures,
the location of water harvesting as well as the location and water needs of adjacent green spaces were
taken into account.

Results

According to the Water Scarcity Index published by the United Nations, Tehran is currently
experiencing severe water scarcity, utilizing over 80% of its available water resources. To alleviate
this situation and reduce water uptake to below 60%, a 30% decrease in current water consumption is
necessary. In this regard, the Tehran municipality has the opportunity to supply water for irrigation of
urban green space by replacing conventional water sources, such as wells and ganats, with
unconventional water resources, including urban runoff and treated wastewater. This study's
assessment indicates a substantial potential to decrease dependence on raw water sources by
increasing the utilization of treated wastewater from approximately 15.6% to 64%, primarily for
irrigation of urban green spaces. This initiative can, not only increase the available water for irrigation
from 180 to 250 Mm3/year, but also simultaneously reduce the reliance on well water from 73% to
32% of the total water demand (equal to water saving of 62 Mm3/year) over a ten-year period. This is
specially important regarding sustainable supply of water from unconventional water resource which
would also help for the prevention and mitigation of land subsidence in Tehran.

Conclusion

This study aims to evaluate the feasibility of substituting conventional water sources, such as
groundwater and ganats, with unconventional water resources, including urban runoff and treated
wastewater with the objective to reduce the extraction from underground raw water resources. An
analysis of the data collected on water consumption in the irrigation of urban green spaces, alongside the
availability of urban runoff and treated wastewater, indicates that groundwater extraction could be
reduced as a result of Tehran municipality’ project by 19 and 62 Mm3/year after 3 and 10 years,
respectively. This initiative is not only feasible through the collaboration of relevant organizations but
also has the potential to play a crucial role in the replenishment of groundwater resources, thereby
promoting a more sustainable future for the city's water supply. Furthermore, implementing additional
strategies, such as selecting plant species that are compatible with the local climate, optimizing planting
patterns, and employing high-efficiency irrigation techniques like subsurface irrigation, will further
contribute to reducing water consumption in the maintenance and development of urban green spaces.
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1. Infiltration basin

2. Bioswale

3. Porous pavement
4. Infiltration trench
5. Artificial wetland
6. Grass swales
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