[ Downloaded from marine-eng.ir on 2025-08-01 ]

[ DOI: 10.61186/marineeng.21.45.105 |

J. of Marine Eng. Vol. 21, Iss. 45, 2025. (105-116)

Journal of Marine Engineering

Journal homepage: marine-eng.ir

Resilience: Conceptual Analysis of Cognitive Development and
Operational Requirements in Coastal Infrastructure

Seyed Morteza Marashian®

, Rouhollah Amirabadi?*~’, Mahdi Adjami 3

1 Ph.D. Candidate, Civil Engineering Department, Faculty of Engineering, University of Qom; m.marashian@stu.gom.ac.ir
2 Associate Professor, Civil Engineering Department, Faculty of Engineering, University of Qom;, r.amirabadi@gom.ac.ir

3 Assistant Professor, Water and Environmental Engineering Department, Faculty of Civil Engineering, Shahrood University
of Technology; adjami@shahroodut.ac.ir

ARTICLE INFO

Article History:

Received: 12 Sep 2024

Last modification: 24 Apr 2025
Accepted: 15 May 2025
Available online: 15 May 2025

Article type:
Acrticle type

Keywords:

Resilience

System

Hazard

Cognitive Ambiguity
Critical infrastructure
Comprehensiveness

ABSTRACT

Resilience is a multidimensional, Inferable, and expandable concept. Over the past
half-century of resilience studies, numerous definitions have been presented in various
scientific fields. These definitions, which often overlap and have cognitive gaps, have
been described based on a system's performance during hazardous events. The lack of
a single, unified definition of resilience indicates the need for a deeper understanding
of this concept, including examining the cognitive development process, paying
attention to interdisciplinary studies, and attempting to reduce ambiguity surrounding
resilience. The increasing focus on the performance of critical infrastructures as

systems and their functioning during hazard events highlights the importance of
implementing resilience. Moreover, coastal infrastructures have been selected as the
vital arteries of a country to meaningfully connect this concept to operational
resilience. In this study, an attempt has been made to categorize the definitions by
content using the OBSERVATION-ASSERTION-ARGUMENT analytical tool. The
cognitive advantage of analyzing resilience definitions is the structural analysis of
emerging concepts' development processes. The definition of resilience has been
carried out in two key parts, including structural analysis and development process.
Additionally, in the coastal resilience section, the role of resilience as an operational
requirement has been emphasized, indicating the importance of connecting the
strategic and operational aspects of this concept. Besides providing a comprehensive
understanding of resilience, the present study's process contributes to reducing content
dispersion and cognitive ambiguity of the concept. This achievement is demonstrated
through diverse and extensive coverage of resilience's cognitive areas, showcasing the
concept's evolution, explaining the reasons for cognitive development, and proposing
rules for resilient coastal infrastructure.
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