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Assessing urban flood resilience using the improved urban flood risk index in
Tehran's 12th district

T. Torabi!, F. Hooshyaripor?” and S.H. Rahmati?
Extended Abstract

Introduction:

Studies related to flood resilience indicate that the spatial analysis of indicators plays a crucial role in
identifying critical areas and prioritizing management actions. However, the results of spatial assessments are
highly dependent on the type of indicator, the selected components, the weighting method, and the approach
used to integrate the criteria. Consequently, two different indices applied within the same geographical area
may produce different patterns of risk or resilience. Accordingly, comparing the UFRI and IUFRI indices in
District 12 of Tehran can provide a more accurate representation of flood resilience by incorporating the
concept of sustainable development, while also clarifying the effect of adding the flood coexistence component
to the assessment results. Such a comparison may reveal whether the improved index is capable of better
capturing intra-regional differences. Given that District 12 of Tehran is characterized by high population
density, deteriorated urban fabric, unbalanced land-use development, and highly sensitive infrastructure, its
examination can contribute to a better understanding of vulnerability and resilience capacity in dense urban
environments. Overall, the results of such studies can provide a scientific basis for more informed urban
management decisions, flood risk reduction, strengthening social preparedness, and enhancing the resilience
of urban areas.

Materials and Methods:
The Urban Flood Resilience Index (UFRI) consists of three components: (1) Pre-flood resilience (absorptive

capacity), (2) Resilience during flood events (coping capacity), and (3) Post-flood resilience (recovery
capacity). Previous studies, through a detailed examination of the UFRI, stated that this index is unable to
account for all components influencing flood resilience. In particular, the UFRI lacks soft indicators such as
flood perception, public culture, education, environmental protection, and collective responsibility. While the
UFRI focuses on four components—hazard, exposure, vulnerability, and coping capacity—the IUFRI
incorporates an additional component, namely “capacity for coexistence with floods”, thereby considering the
environmental, social, and behavioral dimensions of residents. In this regard, the IUFRI can be regarded as an
index with a stronger emphasis on the concepts of sustainable development. The two aforementioned indices
were evaluated using questionnaires and quantitative—qualitative analyses. The number of respondents was
determined based on the number of questionnaire items and the population of District 12, using Cochran’s
formula. In the questionnaire analysis, differences among the various areas of District 12 are examined using
ANOVA and MANOVA tests. ANOVA, or analysis of variance, is a statistical test used to determine whether
there are significant differences among the means of two or more independent statistical populations.

Results and Discussions:

The results indicated that there were significant differences between the two compared indices. In the socio-
cultural dimension, there was a substantial difference between the UFRI and IUFRI results; the IUFRI
consistently indicated a higher level of flood resilience across all studied areas compared with the UFRI. In
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contrast, a completely different pattern was observed for the institutional—organizational dimension. In some
areas, the UFRI indicated a better condition, whereas in other areas, the IUFRI showed a higher level of
resilience. In the infrastructural-physical dimension, the IUFRI values were higher than the UFRI in most
areas, suggesting more favorable physical conditions in the majority of the sub-areas according to this
dimension. In the economic dimension, the difference between the two indices was the largest after the socio-
cultural dimension. The sharp decrease in UFRI values indicated greater economic vulnerability and reduced
economic capacity in some locations. A different pattern was observed in the hydraulic dimension, where in
some sub-areas the UFRI values were close to, or even higher than, those of the IUFRI, although this
superiority was not widespread. Finally, the flood coexistence index in the IUFRI varied from 0.52 to 0.87
across the different areas. The mean resilience value obtained using the IUFRI method was 0.605, whereas the
corresponding value for the UFRI method was 0.458. Therefore, the IUFRI indicated a higher level of
resilience than the UFRI. For all common dimensions, the IUFRI values were higher than those of the UFRI,
particularly in the socio-cultural dimension, where the value increased from 0.35 to 0.59. Moreover, the
inclusion of the flood coexistence dimension, with a value of 0.70, played an important role in increasing the
final mean value of the IUFRI. These findings suggest that the IUFRI provided a more comprehensive and
more optimistic representation of flood resilience.

Conclusion:

The comparison of UFRI and IUFRI in assessing flood resilience in District 12 of Tehran showed that IUFRI
performs better due to its more comprehensive structure and detailed questionnaire. Its key advantage is the
inclusion of the “capacity for coexistence with floods,” which is absent in UFRI but essential for evaluating
citizens’ behavior and adaptability in flood-prone areas. As an updated version of UFRI, IUFRI incorporates
behavioral, environmental, and cultural indicators while retaining the core resilience components. Therefore,
it provides a more realistic tool for urban planning, policymaking, and flood risk reduction, supporting deeper
understanding of urban resilience and sustainability.
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