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Abstract

Due to climate change and facing water scarcity, especially in developing
countries, the need for managing this valuable resource is more important than
ever. The main aim of this research is to optimize water allocation, store water
resulting from rainfall, and reduce flooding. Considering the increase in
population, these problems and challenges are becoming more apparent.
Therefore, in this study, using the concept of a sponge city, flood-prone areas of
Sanandaj city were identified, and the necessary steps, preliminary studies, and
research for implementing this concept were carried out. Based on this, in this
research, the topographic status of the area under study was investigated using
Digital Elevation Model (DEM), and then, water catchment areas and low-lying
areas were identified using GIS software. Subsequently, the infiltration rate of
water in the soil of Sanandaj city for different soil types was calculated, and the
amount of precipitation was estimated. Using the NDVI map and land use map,
buildings and roads were determined by QGIS software, and the Curve Number
(CN) was calculated along with the volume of runoff resulting from rainfall.
Furthermore, the amount of runoff obtained from precipitation in 2021 in the
urban area has been allocated to various urban- industrial, groundwater and
agricultural uses using the WEAP model.

1) Introduction
As impervious levels in cities rise, the risk of financial and life damage due to flooding in urban areas
also increases. Moreover, the shifting rainfall patterns due to climate change may lead to water scarcity
in regions like Iran, prompting the need to consider and implement new approaches for water storage
and management as a viable solution. Rainfall is the cause of water sources. In this matter, it is crucial
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to identify low-lying, low-altitude, and flood-prone areas, therefore this study was conducted to
categorize such areas.

2) Materials and Methods

Digital elevation map (DEM) of Sanandaj city was used to identify areas at higher risk of flooding, with
spatial resolutions of 10 and 30 meters. Through determining the soil type, water infiltration rate,
referencing the CN table, and measuring precipitation, the SCS method was utilized to calculate urban
runoff volume. This helped identify ideal areas for implementing projects in line with the sponge city
concept. Furthermore, employing NDVI and utilizing QGIS to map buildings and roads led to the
identification of various land-use types. The WEAP software was used to distribute runoff from
precipitation in urban areas to various sectors like urban-industrial, agricultural, and groundwater
recharge, with the year 2021 as the base year. The urban and industrial sectors were prioritized first,
with the agricultural and groundwater sectors following as second and third priorities.

3) Results

According to the NDVI map of Sanandaj city, 9.97 percent of the area is composed of natural pastures
with moderate coverage, where Sanandaj city's parks and green spaces are situated. Roads and dirt areas
cover 19.04 percent of the area, while the majority of the region, 70.98 percent, consists of streets and
buildings in Sanandaj city. By 2032, the percentage of agricultural needs met according to WEAP
software will drop from 37.74% in 2021 to 22.64%, eventually reaching zero. Urban and industrial
demands will be completely met from 2021 to 2030, decreasing to 96.60% by 2032. In January of 2033,
the coverage rate reaches 20.82% before dropping to zero. According to the data, the water supply will
not be sufficient to meet the demand after 2032. The reliability and certainty levels for meeting demand
in urban-industrial, agricultural, and underground water supply sectors are 45.45%, 0%, and 54.55%,
respectively. The total water requirement for three sectors, namely urban-industrial, agriculture and
groundwater were estimated using WEAP software at 20739.05353 million cubic meters, and the total
water demand for this sector was also estimated.

4) Discussion and Conclusion
It can be concluded that the concept of sponge city offers a practical method for managing urban
flooding, as well as storing water and replenishing groundwater. This project not only enhances
permeable and water-absorbing areas but also expands green spaces and recreational environments, all
without negative impacts on the environment. GIS software was utilized to pinpoint ideal locations for
constructing water storage and control facilities, reducing errors in site selection for these
infrastructures. This study also determined the levels of water scarcity in Sanandaj across various
sectors, such as urban-industrial, agricultural, and underground water. By assessing water consumption
in these different areas, researchers can gain insight into the overall water consumption and scarcity,
providing a useful reference for future studies. It was inferred that the agricultural sector receives the
majority of water shortage allocation, followed by the urban-industrial sectors and underground water

supply.
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