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Abstract 
Assam, one of India’s most disaster-prone states, faces recurrent floods, earthquakes, landslides, and riverbank 
erosion, intensified by climate change. Approximately 39.58% of its land is flood-prone, affecting over 39.5 lakh 
people annually (ASDMA, 2024). The 2022 floods alone displaced 5.5 million residents, caused 198 deaths, and 
inflicted damages exceeding INR 10,000 crore (Das, 2023). Higher Education Institutions (HEIs) are strategically 
positioned to build disaster resilience through education, research, and community engagement. However, their 
efforts remain fragmented, with limited integration of Disaster Risk Reduction (DRR), Nature-based Solutions 
(NbS), and interdisciplinary approaches. 
This conceptual paper, based on a systematic literature review and secondary data analysis, examines 
sustainable education models in Assam’s HEIs. It reviews existing initiatives at institutions such as IIT Guwahati, 
Assam University, and Tezpur University, analyses gaps in current practices, and proposes the Assam Resilience 
Education Framework (AREF) –  cyclical, four-pillar model (Curriculum Innovation, Community Collaboration, 
Technology Enablement, and Policy Alignment). The framework is theoretically grounded in the Sendai 
Framework, SDGs 4 and 13, and transformative learning theory. Findings highlight the need for stronger policy 
alignment, faculty development, and measurable outcomes. The paper concludes with actionable 
recommendations and acknowledges study limitations, offering directions for future empirical research. 
Keywords: Disaster Risk Reduction, Higher Education Institutions, Assam Resilience Education Framework, 
Nature-based Solutions, Sendai Framework, Sustainable Development Goals, Community Resilience 
 
1. Statement of the Problem  
Assam’s unique geo-climatic setting in the seismically active Himalayan foothills and the Brahmaputra River 
basin makes it highly vulnerable to multiple hazards. The state falls in Seismic Zone V, with parts recently 
reclassified toward Zone VI (Talwar, 2025). Major historical earthquakes (1897 and 1950) dramatically altered 
river courses and increased flood and erosion risks. 
Floods remain the most recurrent disaster. According to the Assam State Disaster Management Authority 
(ASDMA), 39.58% of its land is flood-prone, affecting over 39.5 lakh people annually (ASDMA, 2024). The 2022 
floods displaced 5.5 million people, caused 198 deaths, and resulted in damages exceeding INR 10,000 crore 
(Das, 2023). Riverbank erosion has claimed over 427,000 hectares since 1950, equivalent to 7.4% of the state’s 
area, severely impacting char (riverine island) communities and deepening poverty (Dekaraja & Mahanta, 2021). 
Climate change has further intensified these hazards through erratic rainfall, increased extreme events, and 
rising temperatures (Borah et al., 2022; Saikia & Borthakur, 2023). 
Higher Education Institutions (HEIs) in Assam are ideally placed to address these challenges through education, 
research, innovation, and community outreach. However, DRR integration in curricula remains limited, faculty 
capacity is inadequate, interdisciplinary approaches are weak, and community linkages are inconsistent (Gibbs 
et al., 2022). This study examines how HEIs can adopt sustainable education models to enhance disaster 
resilience in Assam. 
2. Review of Related Literature 
Assam is widely recognised as one of the most climate-vulnerable and disaster-prone states in India. Existing 
literature extensively documents the state’s high exposure to multiple hazards, particularly recurrent floods, 
riverbank erosion, earthquakes, and landslides, which are being intensified by climate change (Borah et al., 2022; 
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Saikia & Borthakur, 2023; Aslam & Farooq, 2023). Long-term hydrological studies reveal increasing variability in 
rainfall patterns, rising temperatures, and altered Brahmaputra river dynamics, leading to more frequent and 
severe flooding events (Jhajharia et al., 2012; Sarma et al., 2022). These disasters have profound socio-economic 
consequences, especially for small and marginal farmers and riverine char communities, exacerbating poverty, 
displacement, and livelihood insecurity (Dekaraja & Mahanta, 2021; Neog et al., 2023; Maibangsa et al., 2024). 
Adaptation and mitigation strategies discussed in the literature include climate-smart agriculture, rainwater 
harvesting, diversified cropping, and the integration of Indigenous and Local Knowledge (ILK) such as traditional 
flood-resistant housing and ecological forecasting. While ILK offers valuable, context-specific coping 
mechanisms, scholars emphasise the need for systematic integration of indigenous knowledge with scientific 
approaches to address contemporary challenges posed by climate change (Simha, 2021). 
Higher Education Institutions (HEIs) are increasingly recognised for their potential trifocal role in Disaster Risk 
Reduction (DRR) — through education, research, and community extension (Mendoza, 2025; Gibbs et al., 2022). 
The Sendai Framework for Disaster Risk Reduction (2015–2030) and the Sustainable Development Goals 
(particularly SDG 4 and SDG 13) strongly advocate for the integration of DRR into formal education at all levels 
(UNDRR, 2015; Chen & Adefila, 2020). International experiences from Japan, the Philippines, and the 
Netherlands demonstrate that well-designed DRR education programmes can significantly enhance community 
preparedness, promote transformative learning, and foster innovation (Kitagawa, 2016; Huang, 2020). 
In the Assam context, several HEIs have initiated promising efforts. IIT Guwahati’s Centre for Disaster 
Management and Research (CDMR), Assam University’s collaboration with IUCN on Nature-based Solutions 
(NbS), and Tezpur University’s community-oriented programmes reflect growing institutional interest (Japan 
International Cooperation Agency, 2025; International Union for Conservation of Nature, 2025; Barik et al., 
2025). Policy-research-education linkages are also being strengthened through networks such as IUINDRR-
NIDM. 
3. Research Gap and Contribution of the Present Study 
Despite this growing body of literature, critical gaps remain. Most studies focus either on documenting disaster 
vulnerabilities and climate impacts in Assam or on isolated institutional initiatives. There is limited research on 
comprehensive, interdisciplinary, and sustainable education models that systematically integrate Nature-based 
Solutions (NbS), indigenous knowledge, advanced technology, and community engagement within Assam’s 
unique socio-hydrological context. Furthermore, there is a noticeable absence of cyclical, self-reinforcing 
conceptual frameworks that effectively bridge policy, research, and education silos while addressing resource 
constraints and enabling measurable outcomes. 
The present study addresses these gaps by critically examining existing HEI initiatives in Assam and proposing 
the Assam Resilience Education Framework (AREF) — a context-specific, dynamic, and cyclical model designed 
to mainstream DRR and NbS across higher education. By synthesising global best practices with local realities, 
this paper contributes a practical and scalable framework that can guide HEIs in Assam toward becoming active 
agents of disaster resilience. 
4. Objectives  
Primary Objective: To examine the role of Higher Education Institutions in enhancing disaster resilience in 
Assam and propose a sustainable education framework. 
Specific Objectives: 

1. To assess current disaster education initiatives and models in Assam’s HEIs. 
2. To identify challenges and opportunities in integrating DRR and Nature-based Solutions into higher 

education. 
3. To develop and theoretically justify the Assam Resilience Education Framework (AREF). 
4.  To provide actionable recommendations and directions for future research. 

5. Methodology  
This study is a conceptual paper based on a systematic literature review and secondary data analysis. A 
systematic search was conducted in Google Scholar, Scopus, Web of Science, and institutional repositories using 
keywords such as “disaster education Assam”, “HEIs DRR”, “Nature-based Solutions Assam”, and “Sendai 
Framework higher education”. Inclusion criteria: peer-reviewed articles, official reports (ASDMA, NIDM, NDMA), 
and policy documents published between the year of 2015–2025. Exclusion criteria: non-English sources and 
purely technical engineering studies without educational focus. 
Thematic analysis was applied to identify patterns, challenges, and best practices. Case studies of selected HEIs 
(IIT Guwahati, Assam University, Tezpur University) were examined. The proposed AREF framework was 
developed through iterative synthesis of global frameworks (Sendai, SDGs) and local contexts. The study relies 
on secondary sources and acknowledges this as a key limitation. 
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6. Analysis and Findings 
Assam’s Higher Education Institutions (HEIs) have made notable but fragmented efforts toward disaster 
education and resilience building. While some institutions demonstrate promising initiatives, overall progress 
remains uneven, with limited systemic integration of Disaster Risk Reduction (DRR) and Nature-based Solutions 
(NbS) across curricula and community outreach. This section critically analyses current initiatives, identifies key 
challenges and opportunities, and proposes the Assam Resilience Education Framework (AREF) as a 
theoretically grounded, context-specific response. 
6.1 Assessment of Current Initiatives: Assam’s Higher Education Institutions (HEIs) have taken some important 
steps in disaster education, but these efforts are still uneven and limited in coverage. 
IIT Guwahati’s Centre for Disaster Management and Research (CDMR) offers Master’s by Research (MS) and PhD 
programs in Disaster Management and Risk Reduction. These programs combine climate resilience with 
indigenous knowledge, such as promoting traditional Assam-type wooden houses for earthquake safety (Simha, 
2021). A three-year JICA project (2024–2026) is currently strengthening CDMR as a regional hub for Disaster Risk 
Reduction (DRR) training (Japan International Cooperation Agency, 2025). 
Assam University has partnered with IUCN to promote Nature-based Solutions (NbS). It conducts training on 
NbS for improving livelihoods in Cachar and Sribhumi districts and launched a self-financing course on Climate 
Change Adaptation and Disaster Risk Mitigation in 2024 (International Union for Conservation of Nature, 2025). 
Tezpur University’s Centre for Disaster Management, established in 1997, offers PG Diploma programs, open 
electives, mock drills, and school safety initiatives in collaboration with ASDMA. 
Other institutions such as Assam Down Town University and Gauhati University also provide specialized 
programs and engage in research partnerships related to disaster management. 
However, these efforts remain largely project-based, institution-specific, and insufficiently mainstreamed into 
regular academic curricula. 
6.2 Challenges and Opportunities: Assam’s Higher Education Institutions face several major challenges in 
strengthening disaster education. These include limited resources, shortage of trained faculty, lack of 
coordination between different departments (policy silos), and weak integration of Nature-based Solutions 
(NbS) and modern technology into academic programs (Gibbs et al., 2022). In addition, rapid urbanization, 
deforestation, and widespread poverty in the riverine char areas further increase the state’s vulnerability to 
disasters (Saikia & Borthakur, 2023). 
Despite these limitations, significant opportunities exist. The Sendai Framework (2015–2030) and SDG 4 and 13 
provide strong global mandates for education-led resilience building. Assam’s DRR Roadmap 2030 and 
partnerships with JICA, IUCN, and NIDM offer platforms for scaling efforts. Comparative international models — 
such as Japan’s integrated school-community DRR programmes and the Philippines’ legislated HEI involvement 
in early warning — demonstrate that well-designed higher education interventions can significantly enhance 
preparedness and community resilience (Kitagawa, 2016). 
6.3 Proposed Conceptual Model: Assam Resilience Education Framework (AREF)  
Grounded in Transformative Learning Theory (Mezirow, 2000), which emphasises critical reflection and 
perspective transformation, and aligned with the Sendai Framework’s Priority 1 (Understanding Risk) and 
Priority 3 (Investing in Resilience), the Assam Resilience Education Framework (AREF) offers a dynamic, cyclical 
model for mainstreaming DRR in higher education. 
AREF consists of four interconnected pillars that operate in a continuous feedback loop: 

 Curriculum Innovation 
 Community Collaboration 
 Technology Enablement 
 Policy Alignment 
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Diagram 1: Assam Resilience Education Framework 

 
The model operates as a dynamic, iterative loop designed to build long-term disaster resilience in Assam 
through higher education. Each pillar depends on and reinforces the others in a continuous feedback system: 
6.4 Curriculum Innovation: Curriculum Innovation is the starting point and the continuous renewal point of the 
entire cycle. 
Higher education institutions (HEIs) in Assam including colleges and universities begin by regularly updating and 
improving their teaching programs. Instead of relying on outdated, fixed lessons, they develop modern, cutting-
edge, and interdisciplinary courses that combine multiple subjects. 
These courses focus on practical and relevant topics such as: 

 Disaster Risk Reduction (DRR): Teaching students how to prevent disasters, prepare for them, and 
reduce their impact.  

 Nature-based Solutions (NbS): Practical approaches such as restoring wetlands to absorb floodwater, 
planting trees and grasses along riverbanks to prevent erosion, and using bio-engineering techniques 
to protect slopes from landslides.  

 Climate Change Adaptation: Helping students understand how changing weather patterns affect 
Assam and what practical actions can be taken to adapt.  

 Indigenous and Local Knowledge: Learning from the traditional wisdom and coping strategies of local 
communities that have lived with floods and earthquakes for generations. 

 Multi-hazard Risk Understanding: Teaching students about different types of disasters and how to 
manage them in an integrated manner. 

After completing these updated courses, students graduate as: 
 Well-informed individuals who know how to respond during disasters, 
 Skilled researchers who can study and solve real-world problems, 
 Responsible citizens who actively care about the safety of their villages, towns, and cities. 

This strong and updated education forms the foundation that drives the entire cycle forward. 
6.5 Community Collaboration: Community Collaboration means taking the knowledge gained in the classroom 
and applying it in real life while learning directly from the people living in disaster-prone areas. 
Students, teachers, and researchers from higher education institutions go out to work closely with communities 
that face disasters every year  such as people living in flood-prone villages, river islands (char areas), and hilly 
landslide zones. 
Instead of simply telling people what to do, they collaborate through practical activities, including: 

 Running awareness campaigns to help families recognize flood warning signs and identify safe places. 
 Organizing mock drills so everyone can practice what to do before, during, and after a disaster. 
 Conducting participatory risk mapping by sitting with villagers to jointly draw maps of dangerous spots, 

safe routes, and important community resources. 
 Co-creating local solutions together, such as designing small projects like raising house platforms, 

planting grass to control soil erosion, or building community flood shelters. 
 Collecting honest feedback by asking questions like “What worked? What didn’t? What do you need 

next?” 
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 Starting small Nature-based Solution (NbS) projects, for example, helping restore a nearby wetland so 
it can absorb extra rainwater during floods. 

While working with communities, university members learn valuable lessons about real-life challenges, 
traditional coping methods (such as indigenous early warning signs or local building techniques), and actual 
community needs. All this practical experience and traditional/local knowledge then flows back to the university 
as important new information to improve future teaching and research. 
6.6 Technology Enablement: The real-life insights and field data collected from communities help universities 
and colleges choose and develop technologies that are actually useful and practical for Assam’s specific 
conditions. 
Examples of such technologies include: 

 GIS (Geographic Information Systems): For creating accurate flood and inundation maps. 
 Early warning mobile apps: To send instant alerts about rising rivers or heavy rainfall. 
 Drone surveys: To quickly assess riverbank erosion and landslide risks in hard-to-reach areas. 
 AI-based prediction models: To forecast flash floods and landslides more accurately. 
 Simulation software: Allowing students and communities to safely practice disaster scenarios on 

computers. 
 Remote sensing and satellite data: For monitoring large-scale changes in rivers, forests, and wetlands 

over time. 
These tools are not selected simply because they are modern or impressive. They are carefully chosen and 
improved based on the actual needs of the communities and what truly works on the ground. 
Universities then bring these technologies back into the classroom, research projects, and future community 
programs. This makes teaching more realistic, research more accurate, early warnings faster, and overall disaster 
response much more effective and timely. 
6.7 Policy Alignment: Evidence gathered from improved curriculum, community work, and the use of technology 
is used to influence, align with, and shape policies at different levels from the university to the international 
level (including the Sendai Framework, SDGs, and Assam’s DRR Roadmap 2030). 
All the knowledge and results collected such as better teaching methods, successful community projects, useful 
new technologies, and real success stories are used to improve policies. 
This happens at four main levels: 

 Inside the university and colleges: Developing better rules and guidelines for disaster education and 
research. 

 At the state level: Working closely with the Assam State Disaster Management Authority (ASDMA). 
 At the national level: Influencing central government policies. 
 At the international level: Aligning with global agreements like the Sendai Framework for Disaster Risk 

Reduction and the Sustainable Development Goals (SDGs). 
Because of this strong evidence, policymakers are encouraged to: 

 Create stronger and clearer guidelines, 
 Provide more funding for disaster education, research, and community projects, 
 Build better institutional support such as training centers, laboratories, and partnerships, 
 Include Nature-based Solutions (NbS), indigenous knowledge, and modern technology in official state 

and national plans (for example, Assam’s DRR Roadmap 2030). 
6.8 Back to Curriculum Innovation: Updated policies, fresh funding, new guidelines, and the latest insights from 
communities and technology create a better environment for improving and innovating the curriculum even 
more. The whole cycle then starts again  but at a higher level of quality and effectiveness: 

 Better and more up-to-date courses are created 
 These lead to stronger positive impact in communities 
 Community experiences drive the use of more advanced and useful technologies 
 Better technology helps shape more effective and practical policies 
 Stronger policies, in turn, support even better education and training 

The framework keeps improving itself over time. Each full cycle makes education, community work, tools, and 
policies stronger and more relevant and helping Assam's higher education institutions build greater long-term 
disaster resilience in a changing environment. This ongoing loop is what makes the model truly sustainable and 
adaptive. 
6.9 Core Principle: The real strength of the Assam Resilience Education Framework (AREF) lies in its cyclical and 
self-reinforcing nature. 
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Instead of running one-time or isolated activities, AREF creates a continuous, self-improving system where each 
part supports and strengthens the others: 

 Education informs action 
 Action generates knowledge 
 Knowledge improves tools 
 Tools strengthen governance 
 Better governance enables better education 

This iterative and self-reinforcing loop makes the Assam Resilience Education Framework (AREF) particularly 
well-suited to address Assam’s complex and dynamic disaster risks, including recurrent floods, riverbank erosion, 
earthquakes, and climate change impacts. By transcending isolated, one-off activities, AREF enables Higher 
Education Institutions (HEIs) to foster systemic, adaptive, and sustainable resilience building. Unlike 
conventional linear models, its continuous feedback mechanism promotes ongoing improvement and long-term 
effectiveness. 
While drawing valuable lessons from international experiences, AREF is specifically tailored to Assam’s unique 
socio-hydrological realities, resource constraints, and rich indigenous knowledge base. Successful 
implementation will require strong institutional leadership, dedicated funding, faculty capacity development, 
and measurable indicators to evaluate long-term impact. In essence, the framework demonstrates how its four 
pillars must continuously interact with one another rather than function in isolation to build enduring disaster 
resilience through higher education in Assam. 
7. Study Limitations and Future Research Directions  
This study is conceptual and relies primarily on secondary sources and literature synthesis. It lacks primary data 
from HEI stakeholders and community surveys. Future research should include empirical studies, stakeholder 
interviews, longitudinal impact assessments, and comparative analysis of AREF implementation across 
institutions.  
8. Conclusion  
Assam continues to face severe and escalating disaster risks from recurrent floods, riverbank erosion, 
earthquakes, and the growing impacts of climate change. Higher Education Institutions (HEIs) have a critical role 
to play in building long-term resilience by equipping students, generating knowledge, and supporting 
communities. However, current efforts remain fragmented, with limited integration of Disaster Risk Reduction 
(DRR), Nature-based Solutions (NbS), and practical community engagement. 
The proposed Assam Resilience Education Framework (AREF) provides a practical, cyclical, and context-specific 
pathway for integrating DRR and NbS into higher education. Successful implementation requires strong policy 
support, sustained funding, faculty development, and genuine community partnerships. By adopting AREF, 
Assam’s HEIs can move beyond fragmented efforts and become powerful agents of long-term resilience, 
contributing meaningfully to the Sendai Framework and SDGs. 
To translate this framework into reality, the following recommendations are proposed: 

1. Mandate DRR and NbS integration across all HEI curricula, supported by dedicated funding for 
interdisciplinary programs. 

2. Strengthen partnerships among HEIs, ASDMA, IUCN, JICA, and NIDM to promote joint research, 
training programmes, and knowledge co-production. 

3. Expand community outreach through regular mock drills, awareness campaigns, child-centric DRR 
initiatives, and participatory Nature-based Solution projects. 

4. Align educational efforts with the Sendai Framework and Sustainable Development Goals (SDGs) by 
using monitoring mechanisms such as IUINDRR-NIDM. 

5. Invest in technology infrastructure (such as GIS and AI laboratories), continuous faculty development, 
and regular resilience assessments to overcome existing resource constraints. 

By implementing these measures with coordinated policy support and sustained commitment from all 
stakeholders, Assam’s higher education institutions can move beyond isolated initiatives and become powerful 
drivers of disaster resilience. Embedding DRR and resilience education into the core of higher education will 
empower future generations, reduce disaster losses, protect vulnerable communities, and contribute 
meaningfully to national and global goals. Ultimately, this approach will help build adaptive and resilient 
societies capable of thriving amid Assam’s complex environmental challenges for years to come. 
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