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Objective: With the increasing development of human societies, the expansion of
exposure levels, the growing vulnerability of individuals to disasters, and the urgency of
providing appropriate responses to affected communities, the need for planning efficient
disaster management has become increasingly evident. The terms relief models and
patterns are used to describe the relationships and interactions among various actors
operating within emergency response environments. This study aims to model and present
a comprehensive framework for identifying and analyzing the challenges faced by relief
and rescue organizations during the pre- and post-crisis phases in the city of Semnan.
Method: The present study is applied and developmental in nature and was conducted
using a descriptive—analytical approach. The statistical population includes 150 managers,
experts, and active relief personnel in the study area. Data were collected through a
questionnaire based on indicators extracted from the theoretical literature. Its validity was
confirmed through expert judgment, and its reliability was verified using Cronbach’s alpha
coefficient. Data analysis was carried out by integrating the Fuzzy Analytic Network
Process (FANP) and the multi-criteria decision-making technique WASPAS.

Results: The results showed that all 12 identified main criteria had positive and significant
weights. The five most important challenges with the highest weights were planning
(0.56), logistical and communication issues (0.546), climatic and environmental challenges
(0.542), policy-making and governance deficiencies (0.51), and local capacities and
resilience (0.503). Accordingly, the organizational relief model before and after crisis
occurrence in the study area is significantly associated with these challenges based on their
relative weights. These challenges have the greatest impact on the structure and
performance of relief supply chains and, consequently, on the type and level of
implementable coordination mechanisms in Semnan City.

Conclusions: The integration of FANP and WASPAS provides a comprehensive model for
analyzing relief and rescue challenges, identifying planning as the primary priority and
emphasizing coordination, local resilience, and policy-making. Applied in Semnan City,
the proposed model is adaptable and can be generalized to other cities with appropriate
local adjustments. It is recommended that relief organizations establish specialized
working groups to pilot the proposed model. The suggested framework can substantially
improve the structure and performance of relief supply chains and enhance the
effectiveness of coordination mechanisms under crisis conditions.
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Introduction
Natural disasters and other crises pose substantial threats to communities worldwide.

Effective relief and rescue operations are essential for minimizing losses and facilitating
recovery. However, rescue organizations often face numerous obstacles that limit their
operational effectiveness, ranging from logistical and communication challenges to policy
shortcomings and environmental constraints.

This study addresses these issues by developing a comprehensive framework for analyzing
the challenges encountered by relief organizations. By focusing on Semnan, Iran, the research
aims to generate context-specific insights that can be generalized to other comparable regions.
The study integrates qualitative and quantitative methods to ensure both analytical rigor and
contextual depth.

Literature Review

A review of the literature reveals an expanding body of research on disaster management and
emergency response. Numerous studies emphasize the importance of planning, coordination,
and communication in ensuring the success of relief operations. Nonetheless, relief
organizations frequently face constraints such as limited resources, inadequate infrastructure,
and complex socio-political conditions.

Scholars have also highlighted the need for community participation and resilience-
building as key components of disaster preparedness and response. Enhancing local capacities
and empowering communities to manage their own safety substantially improves the
effectiveness of relief efforts. Additionally, the increasing role of technology and social media
in disaster management has attracted attention, offering new opportunities for communication,
coordination, and situational awareness.

Method
This study employs a mixed-methods approach, combining quantitative analysis with

qualitative insights from experts and practitioners. The research population includes 150
individuals—comprising managers, experts, and active rescue personnel in Semnan, Iran.
Data were collected through a structured questionnaire derived from literature-based
indicators. Expert judgment was used to validate the instrument, while reliability was
confirmed via Cronbach’s alpha.

Data analysis utilized a combination of the Fuzzy Analytic Network Process (FANP) and
the Weighted Aggregated Sum Product Assessment (WASPAS) method. FANP allows for the
evaluation of interdependencies among multiple criteria, while WASPAS ranks and prioritizes
alternatives based on aggregated weighted performance scores.

Results
The analysis revealed multiple key challenges faced by rescue organizations in Semnan. All

12 identified criteria were found to have significant and positive weights, underscoring their
relevance. The five most critical challenges, in descending order of weight, are:
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1. Planning (0.56): Inadequate planning and preparation, including the absence of clear
operational protocols, insufficient training, and poor resource allocation.

2. Logistical and Communication Issues (0.546): Deficiencies in logistics coordination and
communication networks, encompassing transportation, storage, and distribution
inefficiencies, as well as poor communication with affected populations and stakeholders.

3. Climatic and Environmental Challenges (0.542): Difficulties arising from extreme
weather conditions and geographical constraints affecting accessibility, safety, and
operational complexity.

4. Policy and Governance Failures (0.510): Weak regulatory structures, inter-agency
coordination gaps, and limited accountability mechanisms.

5. Local Capacities and Resilience (0.503): Insufficient community involvement, inadequate
local resources, and limited access to disaster education and training.

Conclusions

The results underscore the multifaceted nature of challenges confronting relief organizations.

These issues span strategic, logistical, and governance dimensions, reinforcing the need for an

integrated and systemic approach to disaster management. The proposed rescue model,

grounded in empirical analysis, offers a practical framework for optimizing organizational

efficiency and enhancing inter-organizational coordination before and after disaster events.
By addressing the identified challenges and strengthening local capacities, rescue

organizations can significantly improve operational readiness and crisis response

effectiveness, thereby reducing disaster impacts on vulnerable communities.

Recommendations

1. Develop comprehensive disaster preparedness plans tailored to community-specific

vulnerabilities.

2. Strengthen local capacities and resilience through targeted training, education, and

community engagement.

3. Enhance logistical and communication systems to improve coordination and information

exchange during emergencies.

4. Reinforce policy and governance structures to ensure accountability, transparency, and

inter-agency cooperation.

5. Leverage technology and social media to enhance communication, situational awareness,

and community participation.

Future Research

Future research should aim to further refine and validate the proposed organizational relief

model, while also exploring its scalability and adaptability across different contexts.

Moreover, additional studies are needed to assess the long-term impacts of disasters on

communities, as well as to examine the evolving role of relief organizations in supporting

recovery and fostering resilience.
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