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Abstract: 

The proportion of people living in cities has been increasing in recent years due to urbanization's relentless 

acceleration. Recently, the rate of urban growth is at its highest point in history around the world (Labaka et 

al., 2019). The urban area is still expanding. As a result of this rapid urbanization which, on occasion, is 

unplanned, cities are facing a range of abrupt shocks brought and chronic stressors. Natural hazards are one 

of the greatest threats facing humanity. (UNDRR(a), 2015). Natural hazards are devastating events that often 

cause many casualties, huge economic losses and great destruction. One of the greatest challenges of human 

society over the years has always been adapting and living in the constant presence of natural 

hazards.Between 2000 and 2019, the Emergency Event Database EM-DAT reported 7,348 disaster incidents, 

globally (EM-DAT, 2023).  Approximately 1.23 million people died as a result of natural disasters 

worldwide, which is about 60,000 every year on average, and over 4 billion people were affected. 

Additionally, disasters caused global economic losses of about US$ 2.97 trillion. In 2022, as a result of 387 

natural hazards worldwide was recorded by the EM-DAT, it affected 185 million people and caused the loss 

of 30,704 lives (Centre for Research on the Epidemiology of Disasters (CRED), 2023), and total losses were 

around US$ 270 billion (Munich Re, 2023). Over the past two decades, geophysical disasters, particularly 

earthquakes and tsunamis, have emerged as the deadliest natural hazards. Despite constituting only 8% of all 

recorded disasters, they have been responsible for 59% of disaster-related fatalities, as highlighted by the 

EM-DAT report. Seismic dominates the list of the most catastrophic events, with six of the ten deadliest 

disasters attributed to them. Notable examples include the 2004 Indian Ocean seismic and Tsunami, which 

claimed over 226,000 lives, the 2005 Pakistan earthquake that resulted in 73,300 deaths, the 2008 China 

earthquake with 87,500 fatalities, and the devastating 2010 Haiti earthquake, which killed over 222,000 

people and left millions homeless. In addition to their staggering human cost, earthquakes inflict widespread 

infrastructure damage and lead to immense economic losses. For instance, the 2011 earthquake and tsunami 

in Japan caused unprecedented damages estimated at USD 239 billion, marking it as one of the costliest 

disasters ever recorded (Centre for Research on the Epidemiology of Disasters (CRED), 2023).  In fact, not 

all seismic hazards have the potential to cause disasters; rather, catastrophes are caused when a hazard is 

combined with vulnerable aspects of the built environment. It is necessary to examine not just the hazard 

features but also those of the built environment and all of its constituent parts in order to provide answers to 

these issues. A disaster can occur in two scenarios: the first is a lack of awareness about the presence of a 

hazard, and the second is insufficient preparedness for the hazard. The first stage in creating a community 

resilience strategy and reducing disaster risk is conducting a disaster risk assessment (DFID, 2012). 

International organizations such as the WHO and UNDRR emphasize that disaster risk arises when the 

frequency, intensity, and impact of a hazard intersect with the number of people and assets exposed, as well 

as their vulnerability to damage, Error! Reference source not found. (SADC DRM IMS | Risk 

Components | SADC - DRM IMS, n.d.). Risk is composed of three components: hazard, exposure, and 

vulnerability (UNDRR(C), 2015),. So, finding causative factors for disaster outcomes means examining risk 

factors in these areas". Risk increases as more people and assets are exposed. Factors such as population 

growth, migration, and unplanned urban expansion, commonly referred to as urban sprawl, have led to an 

increasing concentration of people in areas prone to various hazards (UNDRR(C), 2015). Furthermore, 

community characteristics significantly define their "vulnerability" to hazards. This means that while cities 

may be exposed to hazards, there is no risk if vulnerabilities are absent (Yong et al., 2001). The study of 

'vulnerability' is inherently complex (Schneiderbauer & Ehrlich, 2004). Consequently, research often 

prioritizes 'hazard' and 'exposure' over an in-depth examination of ‘vulnerability’. Despite being a 
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fundamental component of risk assessment, a recent review study highlighted the scarcity of research on 

vulnerability assessment in Africa, particularly in the context of seismic vulnerability, this study aims to 

conduct a theoretical review of the literature to identify the role of vulnerability assessment in urban 

planning for seismic risk mitigation. 

Objectives and Methods: This study aims to conduct a theoretical review of the literature to identify the 

role of vulnerability assessment in urban planning for seismic risk mitigation. This study was conducted in 

three stages. In the first stage, a general review of the concept of risk assessment was carried out based on 

definitions and guidelines provided by international organizations such as the Federal Emergency 

Management Agency (FEMA), the United Nations Office for Disaster Risk Reduction (UNDRR), and the 

World Health Organization (WHO). In the second stage, by examining the relevant literature, the study 

examined the concept of the main elements of risk, which are hazard, exposure, and vulnerability. This stage 

of the study involved examining the relevant literature to analyze the methods and requirements for 

evaluating each element. In the last stage, the study conducted a deep theoretical review of the literature 

focusing on seismic vulnerability assessment and determined the role of seismic vulnerability assessment in 

mitigating seismic risks. The research also examined studies that conducted earthquake vulnerability 

assessments with the aim of enhancing disaster preparedness in order to extract the factors that increase 

seismic vulnerability. This study examines how seismic vulnerability affects mitigation and adaptation 

strategies, providing a deeper understanding of the mechanisms that contribute to amplifying or reducing 

risks in the urban environment. Overall, the study highlights the importance of proactive measures in disaster 

management and the role of seismic vulnerability assessments in effectively reducing the impact of seismic 

events. 

Results; The results indicate that vulnerability assessment is a fundamental component of risk assessment, as 

it encompasses a wide range of social, cultural, economic, institutional, political, and else that interact with 

each other. The complexity of vulnerability arises from the dynamic interactions between these factors, 

which vary considerably across different communities. Understanding and identifying the factors that cause 

seismic vulnerability, and their interactions can help direct efforts towards addressing these aspects, thus 

increasing the resilience of cities and urban areas. 

In assessing seismic vulnerability, a multi-dimensional approach is essential. The physical dimension focuses 

on the structural integrity of buildings and the influence of geotechnical factors, such as soil composition and 

topography, which directly impact a structure’s ability to withstand seismic events. The built environment 

dimension further explores urban components, including building density, street widths, and proximity to 

critical infrastructure, all of which affect a city's resilience to disasters. Additionally, social vulnerability 

plays a crucial role in determining a community's capacity to adapt and recover, with demographic and 

economic indicators serving as key determinants of sensitivity and adaptive capacity. A comprehensive 

vulnerability assessment helps identify the most at-risk communities, infrastructure, and urban elements, 

allowing for the implementation of targeted interventions. 

This paper relied on open and freely available sources. Utilizing papers from different sources may 

contribute to greater diversity in results. Additionally, this study focused on seismic vulnerability assessment 

only. Vulnerability assessment for other hazards may involve different aspects; therefore, examining 

vulnerability factors and indicators across various natural hazards and dimensions would be beneficial. For 

future research, it may be beneficial to expand the scope of the study to include other hazards such as floods 

or hurricanes. By considering a wider range of hazards, researchers can gain a more comprehensive 

understanding of vulnerability factors and indicators. This would allow for a more holistic approach to 

disaster risk reduction and management. 
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