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Spatial Planning and Physical Resilience Againsbéing. Flooding, a pervasive
natural hazard has exerted increasing pressurents Irural settlements over recent
decades, driven by climate change and unsustainablé-use patterns. These
settlements exhibit compounded vulnerability dudeticient physical infrastructure
and heavy reliance on natural resources for lieelth Within this framework, the
present research analytically evaluates the spaianing indicators that influence
the physical resilience of rural areas in Land Rilag Region 7 (comprising Zanjan,
Qazvin, and Markazi provinces) to flood events.sT$tudy employed a descriptive-
analytical method with a quantitative approach. aDabllection involved field
surveys and a researcher-developed questionnaireinatered to 375 rural
household heads and 86 subject-matter experts.s@mele t-test results indicate
that the mean scores for all investigated dimerssi@main significantly below the
theoretical optimum of 3 for both groups. Specificahe overall mean reached 2.42
(t = -81.180) from the villagers' perspective an@s2(t = -11.476) from the experts'
perspective. Furthermore, an independent t-testaled a significant perceptual
discrepancy between the two cohorts (p < 0.01). Bogernance dimension
exhibited the most substantial gap, where the éxpedatively positive assessments
directly contradicted the local community's criticavaluations. The findings
demonstrate that persistent centralized; top-dowatia planning decouples
infrastructure development from indigenous needsreby eroding physical
resilience. Consequently, this study advocatesafdundamental redefinition of
institutional mechanisms and the strengthening aftigipatory governance as
essential prerequisites for enhancing spatialieesié in flood-prone rural areas.
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EXTENDED ABSTRACT

INTRODUCTION

In recent decades, the increasing frequency ofralatiisasters, particularly floods, has posed srio
challenges to sustainable development. Rural ameasspecially vulnerable owing to their social and
physical characteristics. Traditional engineeriagdr approaches to flood management are no longer
sufficient to address the complexities of climatarmge, highlighting the urgent need for resiliemd a
flexible strategies. In this context, spatial plagncan enhance the physical resilience of rural
communities to floods by integrating various dimens, including land-use management,
infrastructure design, and local participation. sTeiudy aims to assess the current state of spatial
planning indicators for physical resilience in ftbprone rural settlements within the Seventh Spatia
Planning Region of Iran (comprising Markazi, Zanjand Qazvin provinces). By identifying existing
gaps, this study provides a foundation for develgm@ffective solutions.

DATA AND METHODOLOGY

This applied, descriptive-analytical study employeduantitative, analytical-comparative approach.
Data were collected through a combination of doauarg analyses and fieldwork. Following a
thorough review of the theoretical foundations, anaeptual model was designed for the spatial
planning of physical resilience in rural settlensefatcing floods. This model includes dimensions of
spatial planning (with normative, governance, jedi{ and spatial indicators), physical resilience
(with indicators of robustness, redundancy, resefufness, rapidity, reflectivity, flexibility, and
integration), and flood resilience (with indicatarfsresistance, coping, recovery, and adaptatieo).
the fieldwork, a Likert-scale questionnaire wasealeged, its validity confirmed by experts, and its
reliability verified with a Cronbach's alpha coeféint above 0.7. A multistage purposive sampling
method was used in the Seventh Spatial PlannindgoRegnitially, high-risk flood counties were
identified, and 25 villages affected by the seviéoeds in April 2019 were selected as the final
sample. The statistical population included twaidit groups: 375 household heads from the 25
selected villages and 86 experts in crisis managearal rural development from the three provinces.
This diverse sample allowed for a comprehensivenanitifaceted analysis. Finally, the collected data
were analyzed using descriptive and inferentialsties (one-sample t-test and independent santples
test) in SPSS software to evaluate the status efirtticators and the differences in perspectives
between the two groups.

RESULTS AND DISCUSSION

The findings indicate that the status of spatiahping indicators for physical resilience in theatu
settlements of the Seventh Spatial Planning Regobelow the desired level, according to both
villagers and experts. The overall mean score fovagiables was 2.21 for villagers and 2.65 for
experts, both significantly lower than the desisedre of 3. A key finding was the significant gap i
the perception and evaluation of these indicateta/éen the two groups. The independent samples t-
test revealed that the experts’ mean evaluation sigagficantly higher than the villagers' in all
dimensions (normative, political, and governandedr example, in the governance dimension,
villagers reported a mean of 2.14, while expenmreed 2.23, indicating a significant differencetiB
groups rated normative and political dimensionsauafably. The normative dimension (with mean
scores of 2.24 for villagers and 2.42 for expenighlights a weakness in institutionalizing regitie
goals and values within planning documents andge®es. The political dimension (with mean scores
of 2.23 for villagers and 2.46 for experts) sigesfiweaknesses in the formulation, consistent
implementation, and support for post-flood recargton and reinforcement policies. Overall, the
results of this study reject the hypothesis of itgbin spatial planning indicators for physical
resilience in rural areas of the Seventh Spatmhiithg Region, concluding that their status is alvst
and requires urgent corrective action (Table 1REgdre 1).
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Table 1: Significance levels of spatial planning véables for physical resilience based on a one-saibept-
test among experts and the Villagers

95% Confidence Interval of

Type of . . . Mean -
respondents Dimension  t-value  df Sig Mean Difference the Difference
Lower Upper
governance -64/925 374 0/000 2/14 -0/86 -0/88 -0/83
normative -55/346 374 0/000 2/24 -0/76 -0/78 -0/73
Villagers policy -35/637 374 0/000 23/2 -0/77 -0/81 -0/72
Toal - g1/180 374 0000 221 -0/79 -0/80 -0/76
variables
governanc  5/411 85 0/00C 3/23 0/23 0/1& 0/3z
normative -16/15( 85 0/00C 2/42 -0/5€ -0/6E -0/51
Experts policy -9/86z 8t 0/00C 2/4€ -0/54 -0/64 -0/4Z
Toal 19476 85 0000 265 -0/35 -0/41 -0/29
variables
4.0
3.5 1
$
3.0
]
25—
2.0 -
©
1.5 - ¢
1.0 -
[ 1
Experts Villagers

Type of respondents
Figure 1: Comparative Analysis of the Perspectives of Villagend Experts on All Dimensions

CONCLUSION

The study's results indicate that enhancing phisesilience in flood-prone rural areas requires a
multidimensional and integrated approach that seho considers normative, governance, and
political dimensions within the framework of spatdanning. These findings highlight the serious
challenges of collaborative governance in ruralasreThe perceptual gap between villagers and
experts, with villagers having a more negative ss®ent, suggests a trust and awareness deficit
between local communities and higher-level insbng. This gap may stem from a lack of
transparency, insufficient accountability, and stipel participation in the processes. Furthermore
weaknesses in the normative and political dimerssfmoint to the absence of a cohesive operational
framework for achieving resilience goals and inetifee policy implementation. In light of these
findings, a set of policies and executive strateggeproposed. To strengthen governance, mechanisms
for public participation must be enhanced througteriactive workshops and by granting specific
authority to local decision-making bodies. From @amative perspective, it is essential to redefine
concepts such as spatial justice and institutiaifdctiveness in development documents. In the
political dimension, policies should be reviseddzhen fieldwork experiences and real data, and a
continuous feedback system should be establisheddore that they are flexible. Finally, this study
emphasizes nature-based, indigenous, and parbgpaiolutions, demonstrating that structural
reforms in governance and normative dimensions eve planning away from centralized,
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hardware-focused frameworks. This model not onlpsieeduce flood risks and accelerates recovery
but also lays the groundwork for sustainable degprelent and improved quality of life in rural areas,
serving as a guiding framework for other similagioas.
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