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ABSTRACT

Rainfall flooding is a pressing disaster risk and a clear urban policy concern that is
becoming increasingly urgent. This paper focused on two critiques of flood resilience
concerning the narrative shift towards survival and the tension between advocating
stability and dynamism.The current research was executed in a descriptive and analytical
manner to elucidate some of the obscured facets of this field. The requisite data was
amassed utilizing survey and field methodologies. To facilitate data collection, a
researcher-developed questionnaire was employed. Prior to the practical application of the
questionnaire, it underwent a thorough evaluation concerning its validity and reliability.
Based on the evaluations provided by experts in flood risk management, urban
management, and policymaking, as well as a Cronbach's alpha coefficient of 0.80, the
suitability of the questionnaire was affirmed. In this paper 16 indicators were used across
the main categories of vulnerability of place, individual sensitivity, and the individual and
neighborhood capacities to prepare for flooding. The collected data were converted
through a min-max normalization to give each neighborhood a relative score between 0
and 1. The results showed housing characteristics in Mashhad contributed to place
vulnerability to flooding. For this reason, basement areas were at greater risk of rainfall
flooding and also flooded in 2024. The physical flood risk was increased in Mashhad
through previous changes to transport infrastructure and the urban environment and
neighborhood typology impacted on place vulnerability. The data illustrate variations in
individual sensitivity to flooding across the neighborhoods in study area. Overall, the
interactions of socio-spatial vulnerability and the mismatch of responsibility and capacity
provides new insights into the difficulties associated with ‘flood resilience’ and the need
to be critical of potential city flood resilience narratives in practice that emphasize
‘surviving and thriving” whilst ignoring the variation in socio-spatial characteristics of
neighborhoods within their cities.
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Extended Abstract

Introduction

Flooding is one of the most significant natural disasters, causing extensive damage to urban, economic, and
social infrastructures every year. In urban areas, due to high population density, concentration of assets, and
physical changes caused by unplanned development, the impacts of floods are much more severe. Although the
concept of urban resilience has emerged as a key approach in disaster management in recent decades, both
global and national experiences show that focusing solely on physical or structural resilience is insufficient;
social, economic, and institutional dimensions must also be considered. Currently, climate change, the
expansion of informal settlements, inadequate drainage and sewage systems, and socio-spatial inequalities have
made many lIranian cities, including Mashhad, highly vulnerable to flash floods. The 2024 flood event in
Mashhad, which caused severe damages especially in the Sidi area, exemplifies this challenge. The main
question of this research is how socio-spatial differences can influence vulnerability reduction and resilience
enhancement against floods by leveraging both community and individual capacities. This study, based on
recent perspectives on resilience—which go beyond the simple notion of “returning to the pre-disaster state”
toward adaptive transformation and social learning—seeks to demonstrate how social and spatial inequalities
reduce the effectiveness of flood risk management policies, and what strategies can be implemented to
empower vulnerable neighborhoods.

Study Area

The study area is part of District 9 of Mashhad Municipality, known as “Neh-Dareh and Shahid Saber
Township.” Covering approximately 80 hectares, this district is one of the largest informal and deteriorated
urban fabrics in the city, with an estimated population of 30,000. It is bordered to the north by Shahrestani and
Hasht Shahrivar Boulevards, to the west by Mashhad’s Wastewater Treatment Plant No. 1, and to the south by
the Binaloud Mountain range. The general slope of the area runs from south to north, and the presence of
natural channels and sub-valleys places it among the most flood-prone zones of Mashhad. Unregulated
construction, poor street design, shortage of green spaces, and lack of efficient drainage systems are among the
main factors exacerbating flood risk. A significant portion of the settlements lack standard infrastructure, and
due to high density and construction within the floodways, residents are directly exposed to surface runoff.
Furthermore, high unemployment, low educational attainment, and limited home ownership reduce residents’
capacity to respond to and recover from disasters.

Material and Methods

This research employs a descriptive—analytical method, using data collected from two main sources:
Documentary resources and official reports on urban floods and Mashhad’s crisis management plans; Field data
obtained from a survey of 130 experts familiar with flood management and urban planning, using a researcher-
designed questionnaire. The reliability of the instrument was verified through expert validation and Cronbach’s
alpha test (o = 0.81). To analyze vulnerability, 16 indicators were selected across four main dimensions: Spatial
Vulnerability: neighborhood topography, previous rainfall patterns, and construction typology; Individual
Sensitivity: age, health, income, and type of housing ownership; Individual Preparedness Capabilities:
education level, financial resources, sense of social responsibility, and civic participation; Community
Capacities: social cohesion, neighborhood cooperation, and participation of local volunteers (particularly Red
Crescent members). Data were collected at the neighborhood scale and normalized using the min—max method
to convert values to a 0—1 scale for comparison across neighborhoods. Finally, spatial patterns of vulnerability
and resilience were extracted and interpreted.

Result and Discussion

The findings revealed that regional morphology, steep slopes, and inadequate drainage channel design were key
factors intensifying flood damages in the Neh-Dareh area. Narrow streets and alleys, insufficient permeable
surfaces, mixing of rainwater with sewage, and construction within riverbeds were identified as major critical
points. Certain structures—such as bus stops and parking lots—acted as artificial barriers due to poor
placement, obstructing runoff flow. The lack of alignment between urban plans and natural topography
increased the velocity and intensity of floodwaters. Data analysis showed significant differences in social
vulnerability among neighborhoods. Neighborhood 7 exhibited the highest level of individual sensitivity (due
to high unemployment and low education), while Neighborhood 9 showed the lowest. In contrast,
Neighborhood 3 demonstrated relatively lower vulnerability thanks to higher education levels and greater civic
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participation. Indicators such as home ownership and education level showed a direct correlation with flood
preparedness. Tenants generally displayed less willingness to invest in housing reinforcement, whereas
homeowners, due to stronger place attachment, took more protective measures. In some neighborhoods—
especially Neighborhood 3—residents took spontaneous initiatives such as constructing green roofs, building
small water barriers, and diverting runoff paths. Active participation of local volunteers and community leaders
contributed to greater coordination and social cohesion. Conversely, neighborhoods 7 and 8 suffered from low
participation and volunteerism, resulting in weaker resilience. These findings confirm that strong social
networks and a sense of community belonging play a crucial role in reducing flood losses. The final analysis
demonstrated a significant relationship between socioeconomic status and vulnerability level. Poorer
neighborhoods, due to limited access to financial resources, education, and infrastructure, were more vulnerable
to flooding. These inequalities tend to intensify during flood events, exposing even the hidden layers of
disparity. Moreover, there was often a mismatch between residents’ responsibilities and their actual
capacities—some neighborhoods were burdened with major duties without adequate resources or institutional
support.

Conclusion

The study concludes that urban flood resilience cannot be achieved solely through infrastructural
improvements; it also requires strengthening social capital, public education, and genuine citizen participation.
From this perspective, resilience should not be seen as merely returning to normal, but rather as an opportunity
for learning and social transformation. To improve conditions in similar urban areas, the following strategies
are recommended:

Comprehensive urban design based on natural slope and drainage: revising street and canal networks for safe
runoff management.

Enhancement of permeable infrastructure and urban green spaces: utilizing parks and green roofs to absorb
rainwater.

Social and economic empowerment of marginalized neighborhoods: through education, job creation, and
financial support for housing reinforcement.

Development of local volunteer and community leadership networks: to enhance solidarity and rapid crisis
response.

Equitable resource allocation policies: considering socio-spatial disparities and the actual needs of each
neighborhood.

Overall, the findings emphasize that flood risk management in cities such as Mashhad must be redefined based
on spatial justice, social participation, and collective learning. Only through this approach can the recurring
cycle of disaster losses be broken and progress made toward a resilient, adaptive, and sustainable urban future.
Key words: Flood Vulnerability, Management, Surviving and Thriving, Resilience, Socio-Spatial Inequalities,
Mashhad.
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