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Introduction: In recent years, Ahvaz has become one of the most critical cities in Iran in
terms of surface water management, especially flooding. In this context, the sponge city
approach can be a vital strategy to deal with water stress and urban flooding in Ahvaz.
However, the implementation of this approach in the specific context of Ahvaz faces
multiple obstacles. Therefore, the main goal of this research is to identify and analyze the
local and structural obstacles of Ahvaz on the path to transition to a sponge city.

Data and Method: The present study was conducted using a mixed method (qualitative-
quantitative); first, the initial obstacles were identified through interviews with urban, water,
and crisis management experts in Ahvaz, and then they were weighted and prioritized using
the multi-criteria decision-making method (SIWEC). The statistical population included
professors, managers, and local experts in the field of flood and resilience who were selected
through purposeful and judgmental sampling.

Results: The research findings show that achieving a “sponge city” and increasing Ahvaz’s
resilience to flooding requires solving two main challenges before any technical or
administrative measures can be taken: climate problems and legal gaps. Environmental and
legal barriers have the greatest weight, followed by issues such as mixing of runoff with
sewage, high groundwater levels, and deterioration of the drainage network. In contrast,
technical and managerial barriers have the least deterrent.

Conclusion: The findings show that the flood crisis in Ahvaz is an ecological-institutional
challenge; meaning that until the natural bed is improved and a legal infrastructure is created,
technical and administrative knowledge will not be effective, so the first priority should be
focused on hydrological localization and the development of legal regulations.
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Introduction

Rapid urbanization and climate change in recent decades have confronted metropolitan areas with growing
challenges in stormwater management. The expansion of impervious urban surfaces has disrupted the
natural hydrological cycle, turning urban flooding into one of the most significant infrastructural threats.
In this context, the “Sponge City” approach — first introduced in China in 2013 — which emphasizes the
on-site absorption, storage, and recycling of rainwater, is recognized as one of the most effective green-
blue infrastructural strategies for sustainable runoff management and urban resilience enhancement.
Despite the proven benefits of this model, its implementation in many cities faces serious and multi-
layered barriers, revealing a deep gap between “theory” and “practice” in this field.

Accurate identification of implementation challenges undoubtedly plays a decisive role in the successful
execution of urban infrastructure based on sponge city principles. Addressing these barriers is not only
essential for the design and implementation of such infrastructure but can also enhance the effectiveness
of management interventions, improve urban resilience, and mitigate the impacts of environmental crises.
An approach that overlooks implementation barriers and constraints is likely to encounter operational
difficulties and hinder the achievement of sustainable urban water resource management objectives.
Therefore, understanding these challenges from multiple dimensions is of particular importance.

The city of Ahvaz, as the capital of Khuzestan Province, has in recent years become one of Iran’s most
critical cities in terms of stormwater management. Despite its location along the Karun River, the city
simultaneously struggles with water scarcity, contamination of drinking water resources, and frequent
waterlogging following relatively heavy rainfall. The devastating flood of March—April 2019 (Farvardin
1398), which affected vast parts of the city, further underscored the urgent need for a systematic approach.
Accordingly, the central problem of the present study is to identify and analyze the local and structural
barriers to Ahvaz’s transition toward a “Sponge City” and to prioritize these barriers.

Data and Method

In terms of nature, this study falls within the category of “mixed-methods” (quantitative-qualitative)
research, conducted with a developmental-applied objective using a descriptive-analytical approach. The
research process was implemented in two main phases: Qualitative phase: through documentary study, in-
depth literature review, and semi-structured interviews with experts, the dimensions, indicators, and
inhibiting factors of implementing the Sponge City approach in the Ahvaz metropolis were identified and
formulated. Quantitative phase: to determine the weight and prioritize the inhibiting factors, the multi-
criteria decision-making method “SIWEC” was employed. Data were collected through a standard Likert-
scale questionnaire with the participation of 50 experts and specialists in the fields of urban management,
water and wastewater engineering, green space, urban planning, and crisis management. Sampling was
conducted using a non-probability purposive method, and the validity (CVI and CVR) and reliability
(Cronbach’s alpha) of the questionnaire were confirmed. Finally, using Excel software, the final weight
and rank of the inhibiting factors across seven main dimensions were extracted and analyzed.

Results

Based on the results of the final weighting, the most significant barriers to the realization of the Sponge
City approach in Ahvaz were prioritized as follows: The environmental dimension, with a final weight of
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0.1935, ranked highest in terms of hindrance. Within this dimension, the sub-indicators “severe pollution
of surface waters due to their combination with sewage and waste” (weight 0.060, rank 1), “high
groundwater level” (weight 0.059, rank 2), and “very high surface evaporation due to extreme air
temperature” and “torrential and concentrated rainfall within short time intervals” (shared weight 0.058,
rank 3) were identified as the most serious natural barriers. The physical dimension, with a final weight of
0.1812, ranked second, in which “deteriorated and inadequate stormwater collection network™ (weight
0.054, rank 4) and “existence of dense and historic urban fabrics” (weight 0.052, rank 5) were the most
important physical challenges. The institutional-managerial dimension, with a weight of 0.1560, ranked
third, in which “lack of a comprehensive and long-term urban plan” (weight 0.047, rank 6) is prominent.
Finally, the technical (0.1361), legal-regulatory (0.1273), economic (0.1232), and social (0.0827)
dimensions ranked fourth to seventh, respectively. This prioritization indicates that in the critical context
of Ahvaz, natural and physical barriers outweigh institutional, economic, and social ones, and any
planning for the transition toward a Sponge City must first focus on addressing these two dimensions so
that other measures can achieve the necessary effectiveness. In other words, as long as problems such as
surface water pollution caused by mixing with sewage, high groundwater levels, intense surface
evaporation, and the deteriorated stormwater collection network are not managed, investment in the
technical, legal, economic, and social dimensions alone cannot bring sustainable flood resilience to the
Ahvaz metropolis; these environmental and physical barriers act as the main bottlenecks on the path of
transition.

Conclusion

The findings revealed that the key to achieving flood resilience in the Ahvaz metropolis through the
Sponge City approach lies, before any technical-engineering interventions or administrative structures, in
overcoming the complex climatic and physical barriers. Severe pollution of surface waters caused by
mixing with sewage, high groundwater levels, corrosive temperatures, and sudden rainfall, along with the
severe deterioration of the stormwater collection network, constitute the hard core of the Ahvaz crisis.
According to the findings, the transition to a resilient state in Ahvaz requires the urgent formulation of a
clear legal framework defining the responsibilities of institutions in the construction and maintenance of
green-blue infrastructure; the implementation of an urgent program to separate the sewage network from
surface waters to reduce pollution and hydraulic load; the localization of technologies compatible with
high groundwater levels and corrosive temperatures (such as urban wetlands with controlled evaporation
and shallow rain gardens); the design of economic incentive packages and public-private partnerships to
secure funding; and the implementation of public awareness programs to encourage citizen participation.
Without addressing this circle of problems, investment in other sectors would be practically ineffective.

Keywords: Sponge City, Urban Resilience, Flood Management, Implementation Barriers, SIWEC
Method, Ahvaz City
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