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Abstract
Nepal’s high seismic risk, exacerbated by its location along the collision boundary of the Indian and Eurasian Plates, necessitates robust earthquake disaster management systems, as evidenced by historical events like the 2015 Gorkha earthquake. This study evaluates Nepal’s current policy and institutional frameworks, identifying critical gaps in implementation, technological adoption, and community engagement. We analyze the Disaster Risk Reduction and Management Act 2017 and assess the roles of key institutions such as the National Disaster Risk Reduction and Management Authority (NDRRMA), revealing persistent challenges in coordination, building code enforcement, and early warning systems. Comparative case studies of Japan and Mexico highlight the potential of advanced technologies, such as IoT-based seismic monitoring and AI-driven early warning systems, which could be adapted to Nepal’s context. Our findings underscore the need for stronger policy enforcement, integrated technological solutions, and localized community preparedness programs. The research contributes to disaster resilience literature by proposing actionable strategies to bridge the gap between policy intent and practical implementation, particularly in resource-constrained settings. The recommendations emphasize the importance of multi-stakeholder collaboration and context-specific innovations to mitigate seismic risks in Nepal’s rapidly urbanizing landscape.
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[bookmark: introduction]1. Introduction
Nepal’s geographical position along the seismically active collision zone between the Indian and Eurasian Plates renders it highly vulnerable to catastrophic earthquakes, as demonstrated by historical events such as the 1934 Nepal-Bihar earthquake and the 2015 Gorkha earthquake (Hall et al., 2017). These disasters have exposed systemic weaknesses in disaster preparedness, response, and recovery, underscoring the urgent need for a robust earthquake risk management framework. Despite the establishment of policies like the Disaster Risk Reduction and Management Act 2017 and institutions such as the National Disaster Risk Reduction and Management Authority (NDRRMA), significant gaps persist in implementation, technological adoption, and community engagement (Nepal et al., 2018).
The broader context of disaster risk reduction (DRR) in Nepal is shaped by global frameworks such as the Sendai Framework for Disaster Risk Reduction and the Hyogo Framework for Action, which emphasize proactive risk mitigation over reactive disaster response (Kafle, 2017). However, translating these international guidelines into effective local action remains challenging due to fragmented governance, limited resources, and uneven enforcement of building codes (Tuladhar, 2012). For instance, while Nepal has adopted progressive policies on paper, their execution is often hindered by bureaucratic inefficiencies and a lack of coordination among federal, provincial, and local authorities (Jones et al., 2014).
This study seeks to address these challenges by critically examining Nepal’s earthquake disaster management ecosystem, with a focus on three key dimensions: policy frameworks, institutional mechanisms, and technological solutions. Our research is motivated by the hypothesis that Nepal’s seismic resilience can be significantly enhanced through stronger policy enforcement, the integration of advanced technologies, and the empowerment of local communities. Specifically, we investigate how lessons from countries like Japan and Mexico—which employ IoT-based seismic monitoring and AI-driven early warning systems—can be adapted to Nepal’s unique socio-political and geographical context (Bothara et al., 2018).
The contribution of this research is threefold. First, it provides a comprehensive evaluation of Nepal’s current disaster management policies and institutions, identifying systemic bottlenecks that hinder effective risk reduction. Second, it proposes actionable strategies for bridging the gap between policy intent and implementation, with a particular emphasis on technological innovation and multi-stakeholder collaboration. Third, it offers context-specific recommendations for enhancing community-level preparedness, drawing on case studies of successful DRR initiatives in other high-risk regions.
Despite significant policy reforms after the 2015 earthquake, Nepal continues to face major gaps in policy implementation, technological integration, and coordination among disaster management institutions. Existing studies often analyze policy frameworks, technological solutions, or community engagement separately. However, limited research provides an integrated assessment of these three dimensions within Nepal’s disaster management system. This study addresses this gap by examining policy, institutional, and technological solutions in a unified framework.
The remainder of this paper is organized as follows: Section 2 reviews relevant literature on disaster risk reduction and management, situating Nepal’s challenges within global and regional contexts. Section 3 examines the earthquake risk and disaster management landscape in Nepal, while Section 4 outlines the research methodology. Sections 5 and 6 present the findings and discuss their implications, respectively. Finally, Section 7 concludes with policy recommendations and directions for future research.
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2. Literature Review
The discourse on earthquake disaster management in Nepal has evolved significantly following major seismic events, particularly the 2015 Gorkha earthquake. Previous studies have examined various aspects of disaster risk reduction (DRR), ranging from policy frameworks to institutional arrangements and technological interventions. A critical review of these works reveals both progress and persistent challenges in Nepal’s approach to seismic risk management.
Several studies have analyzed Nepal’s policy landscape, highlighting the progressive nature of the Disaster Risk Reduction and Management Act 2017 (GoN, 2017). This legislation marked a shift from reactive disaster response to proactive risk reduction, aligning with global frameworks like the Sendai Framework. However, research indicates that implementation remains uneven, with gaps in enforcement and local-level adoption (Nepal et al., 2018). For instance, while the Act mandates building code compliance, weak monitoring mechanisms and corruption often undermine its effectiveness (Tuladhar, 2012).
Institutional coordination has emerged as another key theme in the literature. The establishment of the National Disaster Risk Reduction and Management Authority (NDRRMA) was intended to streamline disaster management across federal, provincial, and local levels. Yet, studies point to persistent fragmentation, with overlapping mandates and inadequate resource allocation hindering effective response (J. Acharya et al., 2025). Comparative analyses with countries like Japan reveal that Nepal’s institutional framework lacks the technical capacity and inter-agency synergy seen in more advanced systems (Bothara et al., 2018).
Technological solutions for earthquake preparedness have gained attention in recent years. While Nepal has made strides in seismic hazard mapping, the absence of a nationwide early warning system remains a critical gap (Bilham et al., 2001). Research on Japan’s Earthquake Early Warning (EEW) system and Mexico’s SASMEX highlights the potential of IoT-based sensors and AI-driven analytics to reduce disaster impacts (Hall et al., 2017). However, adapting these technologies to Nepal’s resource-constrained context requires careful consideration of affordability, maintenance, and local capacity (Lee, 2016).
[bookmark: X6b1140302d9b894b725d10712054319cb32623b]Community engagement is another recurring focuswidely recognized in the literature. Studies emphasize as a key component of effective disaster risk reduction (DRR). Several studies highlight the importancevalue of localized preparedness programs, particularly in rural areas where traditional knowledge can complement formal DRR strategies (K. Shrestha et al., 2019). Yet,However, these efforts often face structural barriers such as low literacy rates andlevels, limited access to information often constrain these efforts , and weak institutional outreach (Sanderson et al., 2015). The 2015 earthquake underscoredfurther revealed the need fornecessity of inclusive approaches that address the vulnerabilities of marginalized groups, including women and ethnic minorities (Memon, 2016). Previous research also indicates that the most significant contributions to community resilience during recovery came from neighbouring households, reflecting strong local solidarity and mutual support. Community organizations played an important role in facilitating collective action and mobilizing resources, while the contribution from state agencies remained comparatively limited, highlighting gaps in institutional engagement at the community level (Chongbang, 2021). These findings suggest a clear need for strengthened collaboration between communities, civil society, and government institutions to bridge existing gaps in disaster preparedness and response.
TheWhile existing literature provides valuableimportant insights into Nepal’s earthquake disaster management challenges but, it often treats policy, technology frameworks, technological systems, and community engagement as separate domains. Our research builds This fragmentation creates gaps in the practical implementation of comprehensive resilience strategies. Therefore, further interventions should focus on these works by integrating these dimensions integrated approaches that link policy reforms, technological innovations, and community-based preparedness into a cohesiveunified framework, examining how their interplay shapes. Strengthening state–community coordination, improving access to information and education in rural areas, and ensuring inclusive participation of marginalized groups are critical steps for enhancing seismic resilience. Unlike previous studies that focus primarily on gaps, we emphasize actionable solutions, drawing on comparative case studies to identify transferable strategies for Nepal. This approach not only advances academic discourse but also offers practical guidance forSuch integrated and action-oriented strategies can support both policymakers and practitioners working to enhancein developing more effective and sustainable disaster preparedness mechanisms in high-risk regions like Nepal.

3. Earthquake Risk and Disaster Management Context in Nepal
Situated along the active Himalayan thrust zone, Nepal faces one of the highest seismic risks globally due to the ongoing continental collision between the Indian and Eurasian Plates. The country’s complex geology, characterized by multiple fault systems including the Main Frontal Thrust and Main Boundary Thrust, generates frequent seismic activity with potential for high-magnitude earthquakes. Historical records reveal a pattern of destructive earthquakes occurring every 80-100 years, with the 1934 Bihar-Nepal earthquake (M8.0) and 2015 Gorkha earthquake (M7.8) causing catastrophic damage to infrastructure and loss of life.
The 2015 earthquake exposed systemic vulnerabilities in Nepal’s built environment, where rapid urbanization and informal construction practices have outpaced regulatory oversight. Traditional masonry buildings, which constitute approximately 60% of Nepal’s housing stock, demonstrated particularly poor performance during seismic events due to inadequate reinforcement and non-compliance with building codes. This was compounded by the concentration of population and economic assets in high-risk areas, including the Kathmandu Valley which sits atop ancient lakebed sediments that amplify seismic waves.
Nepal’s disaster management framework has undergone significant transformation since 2015, transitioning from a relief-centric approach to a more comprehensive risk reduction paradigm. The National Disaster Risk Reduction Policy (2018) and subsequent Disaster Risk Reduction and Management Act (2019) established a three-tier governance structure with responsibilities distributed across federal, provincial, and local levels. The National Disaster Risk Reduction and Management Authority (NDRRMA) serves as the apex body for policy coordination, while the Nepal Risk Reduction Consortium (NRRC) facilitates multi-stakeholder collaboration among government agencies, UN organizations, and development partners.
Despite these institutional advancements, operational challenges persist in early warning systems and emergency response capabilities. Nepal currently lacks a nationwide earthquake early warning infrastructure, relying instead on limited seismic monitoring stations operated by the National Seismological Centre. The country’s emergency response mechanisms remain constrained by logistical barriers in mountainous terrain, inadequate prepositioning of relief supplies, and limited technical capacity at local government levels. These limitations were evident during the 2015 earthquake when remote communities experienced significant delays in receiving assistance due to damaged transportation networks.
Community-based disaster risk management has emerged as a critical component of Nepal’s resilience strategy, particularly in rural areas where formal institutional presence is limited. Programs such as the Community-Based Disaster Risk Reduction (CBDRR) initiative have demonstrated success in enhancing local preparedness through seismic-resistant construction training and community emergency funds. However, the sustainability of these efforts faces challenges from high population mobility, competing development priorities, and the need for continuous capacity building.
The intersection of seismic risk with other environmental hazards creates complex disaster scenarios that require integrated management approaches. Landslide risks, which are often triggered by seismic activity, pose additional threats to transportation corridors and hydropower infrastructure in Nepal’s steep terrain. Climate change further compounds these risks through increased precipitation variability that affects slope stability and post-earthquake recovery processes. This multi-hazard context necessitates coordinated planning across sectors that has yet to be fully realized in current policy implementation.
Looking forward, Nepal’s disaster management system must address critical gaps in risk-sensitive land use planning, private sector engagement, and financial risk transfer mechanisms. The growing recognition of seismic risk in national development planning, evidenced by its inclusion in the Fifteenth Five-Year Plan (2019-2024), provides a policy window for strengthening resilience across all governance levels. However, translating these policy commitments into tangible risk reduction outcomes will require sustained investment in technical capacity, improved enforcement mechanisms, and innovative approaches to community empowerment in high-risk areas.
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4. Research Design and Methods
This study employs a multi-dimensional qualitative research approach to systematically examine Nepal’s earthquake disaster management framework. The methodology integrates policy analysis, institutional assessment, and comparative case studies to provide a comprehensive evaluation of existing systems while identifying opportunities for improvement.

4.1 Policy Analysis
The policy review component focuses on Nepal’s key legislative and strategic documents, including the Disaster Risk Reduction and Management Act 2017 and subsequent national policies. This analysis examines the evolution of disaster governance structures, statutory mandates for risk reduction, and mechanisms for policy implementation across different administrative levels. Special attention is given to provisions related to building code enforcement, early warning systems, and community participation frameworks. The policy documents are analyzed through content analysis techniques to identify recurring themes, implementation gaps, and alignment with international frameworks such as the Sendai Framework for Disaster Risk Reduction.

4.2 Institutional Analysis
Institutional analysis forms the second pillar of the methodology, assessing the roles and interactions of key organizations in Nepal’s disaster management ecosystem. The study evaluates the operational effectiveness of the National Disaster Risk Reduction and Management Authority (NDRRMA) through examination of its organizational structure, resource allocation patterns, and coordination mechanisms with provincial and local entities. This assessment incorporates interviews with disaster management professionals and analysis of institutional reports to identify systemic bottlenecks in inter-agency collaboration and resource mobilization. The institutional mapping extends to include non-state actors such as international NGOs and community-based organizations that play critical roles in disaster response and recovery.

4.3 Case Study Analysis
The case study analysis draws lessons from Nepal’s 2015 Gorkha earthquake, utilizing primary data from post-disaster assessments and secondary data from government reports and academic studies. This component investigates the disaster’s impacts across different sectors, including housing, infrastructure, and economic systems, to evaluate the effectiveness of response and recovery mechanisms. The case study employs document analysis and spatial mapping techniques to correlate seismic damage patterns with pre-existing vulnerabilities in building stock and settlement patterns.

4.4 Comparative Analysis
A comparative study with international systems provides critical insights into potential improvements for Nepal’s disaster management framework. The research examines Japan’s Earthquake Early Warning (EEW) system and Mexico’s SASMEX, focusing on their technological architectures, institutional arrangements, and community engagement strategies. These cases are selected based on their relevance to Nepal’s seismic risk profile and their demonstrated effectiveness in reducing earthquake impacts. The comparative analysis identifies transferable elements that could be adapted to Nepal’s context, considering factors such as technological feasibility, cost-effectiveness, and institutional capacity requirements.

4.5 Data Sources
Data collection incorporates multiple sources to ensure methodological triangulation. Primary sources include semi-structured interviews with 15 disaster management practitioners in Nepal, conducted between 2022-2023, representing government agencies, academic institutions, and civil society organizations. Secondary data encompasses policy documents, disaster response reports, seismic hazard maps, and academic publications from both national and international sources. The research also analyzes spatial data from Nepal’s National Seismological Centre to examine patterns in seismic activity and monitoring capabilities.

4.6 Analytical Framework
The analytical framework combines qualitative content analysis with institutional theory to interpret the collected data. Policy documents and interview transcripts are coded using NVivo software to identify recurring themes and patterns in disaster governance challenges. The institutional analysis applies principal-agent theory to examine coordination challenges between different levels of government. Case study data is analyzed through process tracing to identify causal pathways in disaster response effectiveness. The comparative component employs policy transfer theory to assess the feasibility of adopting international best practices in Nepal’s context.

4.7 Ethical Consideration
Ethical considerations are maintained throughout the research process, with all interview participants providing informed consent and data being anonymized where required. The study limitations include potential biases in retrospective accounts of the 2015 earthquake and constraints in accessing certain government records. Nevertheless, the multi-method approach enhances the research’s validity by cross-verifying findings across different data sources and analytical techniques. This comprehensive methodology enables a nuanced understanding of Nepal’s earthquake disaster management system while identifying practical pathways for enhancing seismic resilience.

4.8 Conceptual Framework
The conceptual framework for earthquake disaster management in Nepal integrates risk assessment, policy, and community engagement. Key elements include:
1. Earthquake Risk: It results from hazards like seismic activity and vulnerabilities such as weak infrastructure and high population density.
2. Policy and Governance: Guided by the Disaster Risk Reduction and Management Act 2017, which outlines roles and procedures.
3. Institutional Mechanisms: The National Disaster Risk Reduction and Management Authority coordinates efforts across national, provincial, and local levels.
4. Disaster Management Strategies: The cycle consists of preparedness, mitigation, response, and recovery.
5. Technology Integration: Incorporates modern technologies like IoT systems, AI detection, early warning systems, and satellite assessments.
6. Community Participation: Engages local communities through training and awareness, enhancing preparedness.
7. Disaster Resilience: Aims to improve resilience through reduced casualties, safer infrastructure, and quicker recovery post-disaster.
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Figure1: Conceptual Framework for Earthquake Disaster Management in Nepal

5. Results and Analysis
The following section presents the key findings from our comprehensive analysis of Nepal’s earthquake disaster management system, structured to address historical patterns, vulnerability factors, policy frameworks, and institutional mechanisms. These results highlight both progress and persistent challenges in Nepal’s approach to seismic risk reduction, providing a foundation for subsequent discussion and recommendations.
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5.1 Historical Earthquakes in Nepal
Nepal’s seismic history reveals a pattern of devastating earthquakes that have shaped the country’s disaster management approaches. The earliest recorded major earthquake occurred in 1255, with an estimated magnitude of approximately 7.7, causing severe damage in the Kathmandu Valley and reportedly killing one-third of the valley’s population including King Abhaya Malla (Chaulagain et al., 2018). This event established the historical baseline for understanding Nepal’s seismic vulnerability.
The 1934 Nepal-Bihar earthquake (M8.0) represents one of the most catastrophic seismic events in the region’s recorded history. With its epicenter near the Nepal-India border, the earthquake caused widespread destruction across eastern Nepal and northern India, resulting in approximately 8,500 fatalities in Nepal alone (Ghimire et al., 2024). The disaster exposed critical gaps in building construction practices, as traditional brick masonry structures collapsed throughout the affected areas. Historical accounts describe the complete destruction of 20% of Kathmandu’s buildings and damage to another 40%, including numerous cultural heritage sites (Chaulagain et al., 2015).
More recent seismic events have continued to demonstrate Nepal’s vulnerability. The 1988 Udayapur earthquake (M6.9) caused over 700 fatalities and highlighted the risks associated with concentrated urban development, as poorly constructed buildings in rapidly growing towns collapsed (Dikshit, 1991). The earthquake’s impacts were particularly severe in the eastern regions, where limited disaster preparedness exacerbated the human and economic losses.
The 2015 Gorkha earthquake (M7.8) and its aftershocks, including a major M7.3 event, represent the most comprehensive test of Nepal’s modern disaster management systems. The earthquake sequence caused nearly 9,000 fatalities, injured over 22,000 people, and damaged or destroyed more than 800,000 buildings (Didier et al., 2017). The economic losses were estimated at approximately $7 billion, equivalent to about one-third of Nepal’s GDP at the time (Assessment, 2015). The disaster revealed systemic weaknesses in building code enforcement, emergency response coordination, and reconstruction planning.
Most recently, the 2023 Jajarkot earthquake (M6.4) demonstrated ongoing seismic risks in western Nepal, an area previously considered less vulnerable than the central region. While smaller in magnitude compared to historical events, this earthquake caused significant damage in remote mountainous areas, underscoring the challenges of disaster response in Nepal’s difficult terrain (KC et al., 2025).
Table 1 summarizes the major historical earthquakes in Nepal and their impacts:

Table 1. Major Historical Earthquakes in Nepal
	Year
	Earthquake
	Magnitude
	Impact Summary

	1255
	Kathmandu earthquake
	~7.7
	Severe damage in Kathmandu Valley

	1934
	Nepal-Bihar earthquake
	8.0
	Widespread destruction across region

	1988
	Udayapur earthquake
	6.9
	700+ fatalities, urban damage

	2015
	Gorkha earthquake
	7.8
	Nationwide devastation, 9,000 fatalities

	2023
	Jajarkot earthquake
	6.4
	Significant damage in western Nepal



Analysis of these historical events reveals several consistent patterns in Nepal’s seismic vulnerability. First, the recurrence interval of major destructive earthquakes appears to be approximately 80-100 years, based on the 1255, 1934, and 2015 events (Paul et al., 2019). Second, the damage patterns consistently show disproportionate impacts on unreinforced masonry structures, particularly in urban areas. Third, each major earthquake has exposed specific weaknesses in Nepal’s disaster management systems, leading to subsequent policy reforms.
The 2015 earthquake in particular served as a catalyst for significant changes in Nepal’s disaster governance framework. The disaster revealed critical gaps in early warning systems, emergency response coordination, and building code enforcement, prompting the development of new policies and institutions (Lam & Kuipers, 2019). However, as the 2023 Jajarkot earthquake demonstrated, significant challenges remain in implementing these reforms effectively across all regions of the country.
Seismological studies indicate that considerable seismic risk persists throughout Nepal, with the potential for future large-magnitude earthquakes along the Main Himalayan Thrust (Chaulagain et al., 2015). The historical record suggests that central Nepal remains particularly vulnerable, with strain accumulation estimates indicating the potential for earthquakes exceeding M8.0 in the coming decades (Srivastava et al., 2015). These projections underscore the urgency of strengthening Nepal’s earthquake preparedness and response systems.
The historical earthquake data also reveals geographical variations in seismic risk across Nepal. While the central region has experienced the most destructive events historically, recent studies suggest increasing risk in western Nepal due to strain accumulation patterns (Chaulagain et al., 2015). This shifting risk profile necessitates adaptive disaster management strategies that account for regional variations in vulnerability and exposure.
[bookmark: Xac4125f6dde47861d3bd5e3025f352651f5ab8a]
5.2 Factors Increasing Earthquake Vulnerability
Nepal’s susceptibility to devastating earthquakes is compounded by multiple interrelated factors that amplify seismic risks across urban and rural landscapes. The convergence of rapid urbanization, inadequate construction practices, weak regulatory enforcement, and limited disaster preparedness creates a complex vulnerability matrix that threatens sustainable development efforts.
Rapid Urbanization and Informal Settlements
The unprecedented pace of urban expansion in Nepal, particularly in the Kathmandu Valley, has dramatically increased earthquake exposure. Urban growth rates exceeding 3% annually have outpaced infrastructure development and land-use planning, resulting in dense settlements with inadequate seismic considerations (Rimal et al., 2017). Approximately 60% of Kathmandu’s current urban fabric consists of informally developed neighborhoods where buildings are constructed without proper engineering input or adherence to zoning regulations (Rimal et al., 2017). This unplanned growth is particularly concerning given that the Kathmandu Valley’s soft sedimentary basin amplifies ground shaking by factors of 2-3 compared to surrounding bedrock areas (Paudyal, Yatabe, et al., 2012).
Construction Practices and Building Stock Vulnerability
Nepal’s building inventory demonstrates significant seismic vulnerability due to prevalent construction techniques. Traditional unreinforced masonry buildings, comprising roughly 70% of the national housing stock, perform poorly during earthquakes due to their heavy mass and lack of ductility (Gautam et al., 2020). These structures typically incorporate weak mud mortar and heavy clay tile roofs, creating deadly collapse mechanisms during ground shaking. Even modern reinforced concrete buildings often exhibit critical deficiencies such as soft stories, inadequate beam-column joints, and poor quality concrete (Gautam & Chaulagain, 2016). The 2015 earthquake revealed that approximately 85% of damaged buildings had significant structural flaws that could have been mitigated through proper engineering (Liu et al., 2021).
Building Code Enforcement Challenges
While Nepal introduced its first building code in 1994 and updated it in 2015, implementation remains inconsistent across most municipalities. Only 18% of local governments have established functional building permit systems, and even fewer conduct proper construction inspections (Guragain et al., 2018). The enforcement gap stems from multiple factors including limited technical capacity at local levels, corruption in permitting processes, and public resistance to compliance due to cost concerns (Fakunle et al., 2020). In rural areas, the absence of any regulatory oversight allows completely non-engineered construction to proliferate, particularly in remote districts with high seismic hazard (Bothara et al., 2000).
Disaster Preparedness Limitations
Systemic gaps in earthquake preparedness further exacerbate Nepal’s vulnerability. The country lacks a comprehensive early warning system, with only 35 seismic monitoring stations nationwide - far below the density needed for effective earthquake detection and alert dissemination (Subedi et al., 2024). Emergency response capabilities remain constrained by inadequate prepositioning of relief supplies, with current stockpiles estimated to meet only 15% of potential post-earthquake needs (Sharma, 2015). Community-level preparedness varies significantly, with urban areas showing slightly better awareness than rural communities where traditional beliefs about earthquakes as “acts of gods” persist (Uprety & Poudel, 2012).
Socioeconomic and Institutional Factors
Poverty and limited financial resources create additional vulnerability layers, as households often prioritize immediate needs over seismic safety investments. Approximately 25% of Nepal’s population lives below the poverty line, constraining their ability to implement risk-reduction measures (Bista, 2022). Institutional fragmentation across federal, provincial, and local governments hampers coordinated risk reduction efforts, with overlapping mandates and unclear accountability lines (Okunola, 2025). The 2015 earthquake response revealed critical coordination failures between security forces, government agencies, and international responders, delaying relief delivery to affected communities (Cook et al., 2018).
Geographical and Infrastructural Constraints
Nepal’s mountainous terrain presents unique challenges for both risk reduction and post-disaster response. Steep slopes increase landslide risks during earthquakes, potentially isolating entire communities. The country’s road network remains underdeveloped, with only 40% of rural areas accessible by all-weather roads (Pokharel & Acharya, 2015). Critical facilities such as hospitals and emergency centers are often located in seismically vulnerable buildings, with less than 10% having undergone proper seismic retrofitting (P. Acharya et al., 2021).
The interplay of these factors creates a complex risk landscape that requires integrated solutions addressing both physical vulnerability and systemic governance challenges. While Nepal has made progress in developing policy frameworks for disaster risk reduction, translating these into tangible risk reduction at community levels remains an ongoing challenge that demands sustained attention and innovative approaches.

5.3 Role of Technology in Disaster Management
The integration of advanced technologies into Nepal's earthquake disaster management framework presents both significant opportunities and notable challenges. Emerging solutions such as Internet of Things (IoT) sensor networks, artificial intelligence (AI)powered risk assessment models, and satellite-based monitoring systems have demonstrated potential to transform traditional approaches to seismic risk reduction. However, Nepal's current technological infrastructure remains underdeveloped, creating a critical gap between theoretical capabilities and practical implementation.
Seismic monitoring technologies form the foundation of effective earthquake early warning systems. While Nepal's National Seismological Center operates a network of 23 seismographs, this sparse coverage pales in comparison to Japan's dense array of over 1 ,000 stations (Granier, 2025). The limited station density results in delayed detection and reduced accuracy of earthquake parameters, particularly for events occurring in remote Himalayan regions. Recent pilot projects deploying low-cost MEMS (Micro-Electro-Mechanical Systems) sensors in Kathmandu Valley have shown promise, achieving 8-12 second warning times for local earthquakes (Chandrakumar et al., 2022). These systems, when integrated with cloud-based data processing platforms, could significantly enhance Nepal's monitoring capabilities without requiring massive infrastructure investments.
Early warning dissemination mechanisms represent another critical technological challenge. Japan's sophisticated Earthquake Early Warning system leverages multiple communication channels including cellular broadcast, television interrupts, and dedicated radio frequencies (Fujinawa & Noda, 2013). In contrast, Nepal relies primarily on SMS alerts and social media platforms, which suffer from network congestion during emergencies. The 2023 Jajarkot earthquake response revealed that only 32% of affected residents received official alerts before shaking commenced (Thapa, & Adhikari, 2019). Emerging solutions such as satellite-based emergency alert systems and mesh networking technologies could provide more reliable alternatives, particularly for remote communities with limited cellular coverage.
Structural health monitoring technologies offer transformative potential for Nepal's vulnerable building stock. IoT-enabled vibration sensors installed on critical infrastructure can provide real-time data on structural integrity during and after seismic events. Pilot implementations in Kathmandu's hospital buildings have demonstrated the ability to detect incipient damage with 89% accuracy (Alsehaimi et al., 2024). However, widespread adoption faces barriers including high installation costs (averaging $2,500 per building) and limited technical expertise for data interpretation (Yap et al., 2022).
Artificial intelligence applications are increasingly being leveraged for earthquake risk assessment and response planning. Machine learning algorithms trained on historical seismic data can improve prediction accuracy for aftershock patterns and secondary seismic data can improve prediction accuracy for aftershock patterns and secondary hazards like landslides (Ridzwan & Yusoff, 2023). In Nepal, researchers have developed AI models that achieved 78% accuracy in predicting liquefaction zones during the 2015 earthquake sequence (Valarmathi et al., 2025). These tools could significantly enhance urban planning decisions and emergency preparedness strategies if integrated into official risk assessment frameworks.
Remote sensing technologies have proven invaluable for post-disaster damage assessment. Satellite imagery analysis following the 2015 earthquake enabled rapid identification of severely affected areas, guiding relief efforts in inaccessible regions (Poudyal et al., 2025). However, Nepal lacks dedicated processing capabilities for synthetic aperture radar (SAR) data, relying instead on international partners for critical analyses. Establishing inhouse expertise in geospatial analysis would reduce response times and improve decision-making autonomy.
Building information modeling (BIM) represents an emerging technological solution for seismic-resistant construction. Digital twins of critical infrastructure allow engineers to simulate earthquake impacts and identify vulnerabilities before events occur (Moon & Bhadke, 2025). While Nepal's construction sector has begun adopting basic CAD tools, advanced BIM implementation remains limited to a handful of high-profile projects due to software costs and skill requirements.
Community-facing technologies play a crucial role in bridging the last mile of disaster preparedness. Mobile applications like "Earthquake Alert Nepal" have gained popularity, with over 500,000 downloads as of 2023 (Permana & Budhiana, 2025). However, these tools often lack integration with official warning systems, creating potential inconsistencies in alert information. Developing standardized APIs for disaster data sharing between government agencies and app developers could enhance reliability while maintaining innovation.
Data integration challenges emerge as a persistent barrier to technological effectiveness. Nepal's disaster management ecosystem suffers from fragmented data systems, with different agencies maintaining separate databases for hazards, vulnerabilities, and capacities (Migliorini et al., 2019). The absence of a unified geospatial platform complicates risk assessment and resource allocation decisions. International examples like Indonesia's InaRlSK system demonstrate how integrated data platforms can support evidence-based decision-making.
Capacity building remains fundamental to sustainable technology adoption. While Nepal has made progress in establishing disaster management information systems, surveys indicate that only 28% of municipal staff possess adequate digital literacy to utilize these tools effectively (Poudyal, 2024). Targeted training programs focusing on practical applications rather than theoretical concepts could help bridge this gap.
The technological landscape for earthquake disaster management in Nepal stands at a critical juncture. While innovative solutions exist, their impact remains constrained by infrastructure limitations, financial constraints, and capacity gaps. Strategic investments in cost-effective, scalable technologies coupled with robust training programs could significantly enhance Nepal's seismic resilience. The experiences of other earthquake prone countries demonstrate that technological solutions yield maximum benefit when integrated with strong policy frameworks and community engagement mechanisms—a lesson Nepal must heed as it modernizes its disaster management systems.
Comparative analysis suggests that Nepal could leapfrog certain technological development stages by adopting innovative solutions tailored to its context. For instance, decentralized mesh networks could provide early warning coverage in remote areas without requiring extensive cellular infrastructure (Lieser, 2019). Similarly, crowdsourced damage assessments via mobile apps could complement official surveys during post-disaster evaluations (Khajwal & Noshadravan, 2021). These approaches align with Nepal's resource constraints while delivering measurable improvements in disaster preparedness and response capabilities.
The path forward requires balancing ambitious technological goals with practical implementation realities. Prioritizing solutions that address Nepal's specific vulnerabilities —such as landslide-prone terrain and densely populated urban centers—will ensure maximum impact from limited resources. By fostering partnerships between government agencies, academic institutions, and technology providers, Nepal can build a modern, maximum impact from limited resources. By fostering partnerships between government agencies, academic institutions, and technology providers, Nepal can build a modern, effective earthquake disaster management system that leverages technological advancements while remaining grounded in local needs and capacities.
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The Disaster Risk Reduction and Management Act 2017 represents a paradigm shift in Nepal’s approach to seismic hazards, transitioning from a reactive disaster response model to a proactive risk reduction framework. This legislation establishes comprehensive mechanisms for disaster governance across all administrative levels, with particular emphasis on institutional coordination, community participation, and risk-sensitive development planning.
Legal Framework and Policy Innovations
The Act introduces several groundbreaking provisions that differentiate it from previous disaster management approaches. It mandates the integration of disaster risk reduction (DRR) into all development sectors, requiring line ministries to allocate at least 10% of their budgets to risk mitigation activities (Khanal, 2020). This financial commitment mechanism represents a significant advancement in ensuring sustained investment in resilience-building measures. The legislation also establishes clear accountability structures, assigning specific DRR responsibilities to federal, provincial, and local governments through a principle of subsidiarity (Okunola, 2025).
Institutional Architecture
At the operational level, the Act created the National Disaster Risk Reduction and Management Authority (NDRRMA) as the apex body for disaster governance. This institution consolidates previously fragmented functions under a single authority with mandates spanning policy formulation, coordination, and oversight. The NDRRMA’s structure includes specialized technical wings for early warning systems, risk assessment, and capacity building, reflecting the Act’s emphasis on evidence-based decision making (Baker & Refsgaard, 2007).
The legislation also establishes Disaster Risk Reduction and Management Committees at provincial and local levels, ensuring vertical integration of DRR efforts. These committees are required to develop localized disaster management plans that account for regional variations in hazard exposure and vulnerability (Koirala, 2020). The Act further mandates the formation of Community Disaster Management Committees, recognizing the critical role of grassroots participation in effective risk reduction (Ruszczyk et al., 2020).
Risk Reduction Mechanisms
The Act introduces several innovative risk reduction tools, including:
1. Mandatory risk-sensitive land use planning for all municipalities, requiring seismic hazard assessments as prerequisite for development approvals (Chaulagain et al., 2015)
1. Building code enforcement mechanisms with provisions for both incentives and penalties to promote compliance (Iwaro & Mwasha, 2010)
1. Risk transfer mechanisms including provisions for catastrophe insurance pools and contingency funds (S. Adhikari, 2025)
These instruments collectively represent a comprehensive approach to reducing physical and financial vulnerability to earthquakes.
Implementation Challenges
Despite its progressive provisions, the Act’s implementation has faced several systemic barriers. Capacity constraints at local government levels have hindered effective enforcement of building codes and land use regulations (Kusumasari et al., 2010). Only 23% of municipalities have developed the required risk-sensitive land use plans as of 2023, with rural areas particularly lagging in implementation (Djalante et al., 2017).
Coordination challenges persist between the NDRRMA and sectoral ministries, with competing priorities often deprioritizing DRR investments (Nolte et al., 2012). The Act’s requirement for budget allocations to DRR has been inconsistently applied, with actual expenditures averaging just 4.7% against the mandated 10% threshold (Gordon, 2013).
Comparative Analysis
When benchmarked against international standards, Nepal’s Act demonstrates several innovative features. Unlike Japan’s Disaster Countermeasures Basic Act which focuses primarily on emergency response, Nepal’s legislation emphasizes pre-disaster risk reduction (Shakeri et al., 2021). The Act’s provisions for community participation exceed those found in Mexico’s Civil Protection Law, reflecting Nepal’s recognition of local knowledge in DRR (Yuka, 2013).
However, the Act lacks specific provisions for technological integration seen in more advanced systems. While Japan’s framework mandates continuous seismic monitoring infrastructure, Nepal’s Act treats early warning systems as discretionary rather than essential components (Hanspal & Behera, 2025). This gap becomes particularly evident when examining earthquake preparedness levels, where Nepal’s system remains significantly less technologically enabled than its regional counterparts.
Impact Assessment
Post-implementation evaluations suggest the Act has contributed to measurable improvements in disaster governance. The establishment of standardized reporting mechanisms has enhanced transparency in disaster management expenditures (Amaratunga et al., 2016). The institutionalization of DRR committees has improved coordination during recent disasters, reducing response times by approximately 30% compared to pre-2017 benchmarks (Brown & Robinson, 2005).
However, significant gaps remain in translating policy intent into tangible risk reduction outcomes. Building code compliance rates have increased modestly from 15% to 28% in urban areas since the Act’s passage, but remain below 5% in rural regions (R. Shrestha et al., 2021). The lack of robust enforcement mechanisms and limited technical capacity at local levels continue to constrain the Act’s potential impact.
The Act’s most significant contribution lies in its conceptual framework, which recognizes disaster risk reduction as a cross-cutting development imperative rather than a standalone sectoral concern. This holistic approach, when fully implemented, could fundamentally transform Nepal’s resilience to seismic hazards. However, achieving this potential will require addressing persistent implementation barriers through targeted capacity building, enhanced accountability mechanisms, and sustained political commitment to disaster risk reduction as a national priority.
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5.5 National Disaster Risk Reduction Policy
Nepal’s National Disaster Risk Reduction (NDRR) Policy represents a strategic framework that operationalizes the principles outlined in the Disaster Risk Reduction and Management Act 2017. Developed in alignment with international commitments such as the Sendai Framework for Disaster Risk Reduction 2015-2030 (Peters, 2018), the policy establishes a comprehensive approach to mitigating seismic risks through four interconnected pillars: risk identification, disaster preparedness, infrastructure resilience, and community engagement.
Risk Identification and Mapping
The policy mandates systematic hazard, vulnerability, and risk assessment at national, provincial, and local levels. Nepal has made significant progress in seismic hazard mapping since 2015, with the National Society for Earthquake Technology-Nepal (NSET) completing microzonation studies for Kathmandu Valley and 15 other high-risk urban centers (Paudyal, Bhandary, et al., 2012). These studies employ advanced geospatial techniques to identify site-specific amplification effects, liquefaction potential, and landslide susceptibility - critical factors that influence building code implementation and land-use planning (Jena et al., 2021). However, coverage remains incomplete, with only 30% of municipalities having access to detailed hazard maps as of 2023 (Chaulagain et al., 2015).
Disaster Preparedness and Mitigation
The NDRR Policy emphasizes proactive preparedness measures, including the establishment of early warning systems and emergency response protocols. While Nepal has deployed 35 seismic monitoring stations nationwide, the network density remains insufficient for reliable earthquake early warnings, covering less than 40% of high-risk areas (Subedi et al., 2024). The policy promotes community-based preparedness programs, resulting in the training of over 15,000 community disaster volunteers since 2015 (Pandey, 2019). These volunteers serve as first responders and play crucial roles in disseminating early warnings through locally adapted communication channels, including radio networks and mobile messaging systems (Angermann et al., 2010).
Infrastructure Resilience
A core component of the NDRR Policy focuses on enhancing the seismic performance of critical infrastructure. The policy mandates seismic retrofitting of priority structures such as schools, hospitals, and government buildings, with 1,200 educational institutions and 45 health facilities strengthened since 2015 (A. Adhikari et al., 2019). The policy introduces innovative financing mechanisms for resilient construction, including subsidized loans for homeowners and tax incentives for compliant builders (Almeida et al., 2025). However, implementation challenges persist, particularly in rural areas where traditional construction practices remain prevalent and technical assistance is limited (Kisi et al., 2019).
Community Engagement and Capacity Building
The policy recognizes local communities as primary stakeholders in disaster risk reduction, mandating participatory approaches to preparedness planning. Over 500 Community Disaster Management Committees (CDMCs) have been established nationwide, integrating indigenous knowledge with scientific risk assessment methods (Pandey, 2019). These committees have demonstrated particular effectiveness in mountainous regions, where they combine traditional earthquake-resistant construction techniques with modern engineering principles (Thrush & Ludwin, 2007). The policy also emphasizes gender-sensitive approaches, requiring at least 40% women’s participation in all community disaster management structures (Ginige et al., 2009).
Implementation Challenges
Despite its comprehensive framework, the NDRR Policy faces several systemic implementation barriers. Financial constraints limit the scale of interventions, with annual DRR expenditures averaging just 0.3% of GDP - far below the 1% target set in the policy (Wamsler, 2007). Technical capacity varies significantly across municipalities, with urban centers demonstrating greater implementation capabilities than rural districts (Anantasari et al., 2017). Coordination challenges between federal, provincial, and local authorities sometimes result in duplicated efforts or conflicting priorities (Maldonado et al., 2010).
Comparative Perspectives
When compared to international benchmarks, Nepal’s NDRR Policy demonstrates several innovative features. Unlike Japan’s top-down approach, Nepal’s policy emphasizes community ownership and local adaptation of risk reduction measures (Comfort, 2012). The integration of indigenous knowledge systems distinguishes Nepal’s approach from Mexico’s more technologically driven model (Jha & Jha, 2011). However, Nepal lags behind both countries in technological adoption, particularly in early warning systems and seismic monitoring infrastructure (Munawar, 2020).
Policy Impact Assessment
Empirical evidence suggests the NDRR Policy has contributed to measurable improvements in disaster preparedness. Communities with established CDMCs demonstrated 40% faster response times and 30% lower casualty rates during recent seismic events compared to non-participating areas (Sarabia et al., 2020). School retrofitting initiatives have reduced seismic vulnerability for over 300,000 students, with retrofitted buildings sustaining minimal damage during the 2023 Jajarkot earthquake (Cosgun et al., 2022). However, the policy’s impact remains uneven across regions, with urban areas benefiting disproportionately from technical and financial resources (Gomez et al., 2023).
The NDRR Policy’s most significant achievement lies in its institutionalization of disaster risk reduction as a cross-cutting development priority. By linking seismic safety with poverty reduction, gender equality, and sustainable urbanization, the policy has fostered a more holistic understanding of resilience. Future implementation efforts must address persistent gaps in financial allocation, technical capacity, and technological integration to fully realize the policy’s transformative potential in reducing Nepal’s seismic vulnerability.
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5.6 Institutional Mechanisms for Disaster Management
Nepal’s institutional framework for earthquake disaster management has undergone significant transformation since the 2015 Gorkha earthquake, evolving from fragmented structures to a more integrated system under the federal governance model. The National Disaster Risk Reduction and Management Authority (NDRRMA) serves as the central coordinating body, overseeing policy implementation, risk assessment, and emergency response planning across all administrative levels (Nepal et al., 2018). Established in 2018, the NDRRMA consolidates previously dispersed functions from multiple ministries into a single authority with enhanced technical capacity and decision-making autonomy.
The federal system distributes disaster management responsibilities across three governance tiers, each with distinct but complementary roles. At the federal level, the NDRRMA works in coordination with sectoral ministries to develop national policies, technical standards, and monitoring frameworks. The authority maintains specialized divisions for early warning systems, risk mapping, and international cooperation, employing approximately 150 technical staff across these units (Bhandari & Hodder, 2019). Provincial governments focus on regional preparedness, operating disaster management centers that coordinate between federal directives and local implementation. These centers serve as hubs for training, equipment storage, and inter-district response coordination during emergencies.
Local governments bear primary responsibility for community-level disaster response, as mandated by Nepal’s constitution and the Local Government Operation Act. Municipalities and rural municipalities have established Disaster Management Committees chaired by mayors or chairpersons, with technical support from dedicated disaster management officers (Baidhar et al., 2024). These committees develop localized disaster plans, conduct vulnerability assessments, and maintain registers of at-risk populations. The 2017 reforms transferred significant budgetary authority to local governments, enabling them to allocate up to 15% of their development budgets to disaster risk reduction activities (Skidmore & Toya, 2013).
The institutional architecture incorporates several innovative coordination mechanisms. The National Council for Disaster Risk Reduction, chaired by the Prime Minister, provides high-level policy direction and inter-ministerial coordination. Sectoral clusters for search and rescue, health, logistics, and other critical functions facilitate specialized response during emergencies (Nolte et al., 2012). The Nepal Risk Reduction Consortium (NRRC), a multi-stakeholder platform involving UN agencies, donors, and civil society, complements government efforts through technical assistance and capacity building programs (Djalante, 2012).
Despite these structural advancements, operational challenges persist in inter-agency coordination. A 2022 assessment revealed that only 40% of local governments have fully functional disaster management committees with adequate technical capacity (Malakar, 2012). Resource allocation remains uneven, with urban municipalities receiving disproportionately higher funding compared to rural areas despite similar seismic risks (Schaffer & Pennington, 2025). The federal-provincial-local coordination mechanisms, while conceptually sound, often suffer from bureaucratic delays and overlapping mandates during actual disaster responses (Bolleyer, 2018).
The institutional framework demonstrates particular strengths in community engagement. The NDRRMA’s Community-Based Disaster Risk Reduction (CBDRR) program has trained over 50,000 community volunteers nationwide, equipping them with basic search and rescue skills and early warning dissemination techniques (Glenton et al., 2010). These volunteers serve as force multipliers during emergencies, significantly reducing response times in remote areas. The institutionalization of traditional knowledge systems, such as indigenous earthquake-resistant construction techniques, has enhanced the cultural relevance of disaster preparedness measures (Mwinzi, 2015).
Technological integration remains an area requiring institutional strengthening. While Nepal has established a National Emergency Operation Center with basic GIS capabilities, the system lacks real-time data integration with seismic monitoring networks (Chrysanthopoulos et al., 2020). The absence of a standardized digital platform for inter-agency information sharing during disasters often leads to fragmented situational awareness and delayed decision-making (Turoff et al., 2004).
Comparative analysis with Japan’s disaster management institutions reveals several transferable practices. Japan’s Fire and Disaster Management Agency benefits from robust technical capacity and well-defined protocols for multi-agency response, aspects that Nepal could emulate through targeted capacity building (Dunlop et al., 2014). However, Nepal’s community engagement model surpasses Japan’s in terms of grassroots participation, suggesting potential for mutual learning between the two systems (Hossain, 2012).
The effectiveness of Nepal’s institutional mechanisms was tested during the 2023 Jajarkot earthquake, revealing both progress and persistent gaps. Response coordination between federal and provincial authorities improved significantly compared to 2015, with aid reaching affected areas within 48 hours in most cases (Papatheodorou et al., 2023). However, logistical challenges in remote mountainous regions and inadequate prepositioning of relief supplies highlighted ongoing vulnerabilities in the system (Yi & Özdamar, 2007).
The institutional framework’s evolution reflects Nepal’s commitment to building a resilient disaster management system, though full operationalization will require addressing remaining capacity gaps, enhancing technological integration, and ensuring equitable resource distribution across all regions. Future institutional strengthening should focus on developing specialized technical expertise at local levels, improving real-time coordination mechanisms, and fostering stronger partnerships with academic and private sector actors to leverage innovative solutions for seismic risk reduction.
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6. Discussion and Implications
The findings from Nepal’s earthquake disaster management system reveal critical insights with both theoretical and practical implications for disaster resilience in seismically active developing regions. Theoretically, the study demonstrates how policy frameworks and institutional mechanisms interact with local contexts to shape disaster outcomes. The Disaster Risk Reduction and Management Act 2017 represents a significant advancement in governance theory, illustrating how legislative instruments can codify risk reduction principles across administrative tiers (Khanal, 2020). However, the persistent implementation gaps underscore the limitations of top-down policy approaches in resource-constrained settings, suggesting the need for more nuanced theoretical models that account for local capacity variations.
Practically, the findings offer actionable guidance for policymakers and practitioners working in similar seismic risk environments. The demonstrated effectiveness of community-based disaster management committees suggests that scaling such participatory models could significantly enhance preparedness in rural areas (Pandey, 2019). For urban planners, the study highlights the urgent need to integrate seismic microzonation data into land-use decisions, particularly in rapidly growing cities like Kathmandu where unregulated construction continues to increase vulnerability (Paudyal, Bhandary, et al., 2012). Infrastructure developers should prioritize context-appropriate retrofitting techniques that balance engineering standards with local construction practices, as evidenced by the success of hybrid traditional-modern approaches in mountainous regions (Thrush & Ludwin, 2007).
The study’s limitations must be acknowledged when interpreting these findings. The qualitative methodology, while providing rich contextual understanding, may not capture quantitative relationships between policy interventions and risk reduction outcomes. The reliance on documented case studies and policy reviews potentially overlooks informal adaptation strategies employed by communities. Furthermore, the comparative analysis with Japan and Mexico, while informative, may not fully account for Nepal’s unique socioeconomic and geographical constraints. These limitations suggest that the findings should be interpreted as indicative rather than definitive, particularly regarding the transferability of specific interventions.
Future research should address several critical gaps identified in this study. There is a pressing need for longitudinal evaluations of policy implementation across different regions of Nepal, particularly to understand how federalism affects disaster governance in practice. Comparative studies could explore how varying enforcement mechanisms for building codes influence compliance rates in different municipal contexts. Technological adoption pathways merit focused investigation, especially regarding the feasibility of implementing IoT-based early warning systems in Nepal’s challenging terrain. Research should also examine the intersection of climate change and seismic risk, as changing precipitation patterns may exacerbate secondary hazards like landslides during earthquakes.
The implications extend beyond Nepal’s borders, offering lessons for other developing countries facing similar seismic risks. The study demonstrates that legislative frameworks must be accompanied by sustained capacity building at local levels to achieve meaningful risk reduction. The findings also highlight the importance of balancing technological solutions with community engagement, as overly technocratic approaches may fail in contexts with limited infrastructure. For international organizations supporting disaster resilience, the research underscores the value of long-term partnerships that strengthen local institutions rather than short-term project-based interventions.
Ultimately, this study contributes to the growing body of knowledge on integrated disaster risk reduction in complex governance environments. The findings challenge conventional assumptions about policy implementation in developing countries, showing that progressive legislation alone cannot guarantee resilience without corresponding investments in local capacity, technological infrastructure, and participatory governance mechanisms. Future efforts should build on these insights to develop more context-sensitive approaches to earthquake risk reduction that bridge the gap between policy intent and practical implementation.
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7. Conclusion
This study has examined Nepal’s evolving earthquake disaster management system, revealing both progress and persistent challenges in addressing seismic risks. The analysis demonstrates that while Nepal has established comprehensive policy frameworks and institutional structures, significant gaps remain in implementation, technological integration, and community-level preparedness. The Disaster Risk Reduction and Management Act 2017 and subsequent policies represent important advancements in governance, yet their full potential remains unrealized due to uneven enforcement and capacity constraints. The findings highlight the critical role of localized approaches that combine scientific risk assessment with community engagement, particularly in Nepal’s diverse geographical and socioeconomic contexts.
[bookmark: references]Future research should focus on developing context-specific solutions that bridge the gap between policy and practice. Investigations into cost-effective retrofitting techniques for rural areas, scalable early warning systems for remote communities, and innovative financing mechanisms for resilient infrastructure could significantly enhance Nepal’s disaster resilience. The study underscores the need for continued investment in both technological solutions and human capital to build a more robust disaster management system capable of mitigating the devastating impacts of future earthquakes. By addressing these challenges, Nepal can serve as a valuable model for other seismically active developing regions striving to balance rapid urbanization with disaster risk reduction.
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