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Abstract: Flood is a recurring hazard in Assam, India, particularly in Upper Assam, which causes
widespread damage to lives, livelihoods, and infrastructure. This study investigates the flood
management of this region by analyzing secondary data from government reports and disaster
management plans, focusing on five flood-prone districts: Dhemaji, Golaghat, Jorhat, Lakhimpur, and
Sivasagar. Despite the presence of a multi-tiered institutional framework, including the Assam State
Disaster Management Authority (ASDMA) and District Disaster Management Authorities (DDMAS),
coordination gaps, poor policy enforcement, and inadequate maintenance of flood mitigation
infrastructure remain persistent issues. Initiatives such as the Aapda Mitra volunteer program, Flood
Early Warning System (FLEWS), and the inclusion of indigenous knowledge reflect steps toward
resilience, yet the focus remains largely on short-term emergency response. The study highlights the
urgent need for a more integrated and sustainable flood governance model that strengthens coordination
among agencies, enhances community participation, and invests in capacity-building. Raising disaster
awareness through education, improving communication systems, and involving local stakeholders in
decision-making are essential to bridging the gap between planning and implementation. Strengthening
grassroots preparedness and ensuring timely, actionable information can significantly reduce flood
vulnerability and foster long-term resilience in the Upper Assam region.

Keywords: Flood management; Assam floods; Upper Assam; Governance; Assam State Disaster
Management Authority; District Disaster Management Authority; Flood risk

1. Introduction

A flood is defined as an overflow or accumulation of water onto normally dry land
caused by rising water levels in rivers, streams, or by heavy rainfall. They are recurring events
that can last days or weeks, leading to severe loss of life, damage to livelihoods, property,
infrastructure, and public utilities. Sometimes, it also affects areas not previously considered
flood-prone [1,2]. Floods are among the most widespread and damaging natural disasters
globally, causing significant loss of life and property. In Asia, India is one of the most affected
by flooding, facing recurring and severe challenges during flood events [3]. The country’s
vulnerability stems from its varied geography and deep-rooted socio-economic disparities,
which collectively make it one of the most disaster-prone nations in the world.

Assam is located in the Northeastern part of India. It is one of the most affected regions
by floods and also has a long record of experiencing severe flood events each year [4]. Around
39.58% (31.05 lakh hectares) of the total land area of the state is officially identified as flood-
prone [5, 6]. The state faced several major floods in 2012 that caused lasting damage to the
lives of people and their means of livelihood [7]. In 2014, floods forced 1.6 million people to
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leave their homes and affected 1,846 villages. By 2016, these figures had increased to 1.7
million people and 2,893 villages [3]. These repeated incidents highlight both the seriousness
and the recurring nature of flood disasters in Assam. Flooding in the state often leads to large-
scale displacement and damage to infrastructure. It continues to pose a major challenge to the
economic development of Assam. Despite the frequency and intensity of these events, there is
still limited understanding of how future climate change might affect flood patterns in the
Brahmaputra basin and its surrounding floodplains, making it an issue that needs urgent
attention [8]. The Assam government acknowledges the severity of the situation and has also
reported that floods affect 17 out of 34 districts almost every year in the state.

1.1. Conceptual Understanding of Flood Risk Governance

Flood risk governance (FRG) refers to the combined system of institutions and
processes that shape how flood risks are managed [9]. This field is still emerging and focuses
on how societies and governments handle flood-related challenges. It involves collaboration
among various sectors, such as government officials, the media, the private sector, and local
communities, across different levels, from local to national and regional, to address and reduce
risks related to disasters and climate change [4,10].

FRG is a distinct form of risk governance that applies core governance principles to the
understanding and management of flood risks. While risk management is a part of this broader
system, FRG also includes the wider network of stakeholders, rules, tools, and processes
involved in collecting, interpreting, and sharing risk information, as well as making informed
decisions. The term "flood" is used to specify the focus on flood-related hazards, distinguishing
it from governance approaches targeting other types of risks [11].

In Assam, flood risk governance takes a multi-dimensional form. It combines
institutional mechanisms, disaster risk reduction strategies, and local community involvement.
The Assam State Disaster Management Authority (ASDMA) and the Water Resources
Department play lead roles, supported by international organizations like the World Bank and
the Asian Development Bank (ADB).

Previous studies indicate that despite taking all the measures, there remains
disintegration of the system across the regions and the agencies. The researcher mentioned the
importance of investment in climate change adaptation and the need for social protection in
disaster management [4]. The repercussions of COVID-19 pandemic and insurgency paired up
with fallacies in governance create fear and lack of accountability in the minds of the people
for the government [4]. The researcher suggested that the government should focus on
innovation in the governance framework and include disaster risk reduction in all development
programs.

1.2. Institutional Framework at the State and the District Level

For disaster management to be effective and long-lasting, it must be supported by a
formal institutional structure. The Government of India enacted the Disaster Management Act
on 23rd December 2005. This Act mandates the formation of a Disaster Management Authority
at the district level, designating it as the highest authority for disaster-related activities within
the district.
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Disaster management operates through several layers of governance, mainly at the
State, District, and disaster site levels. Each of these plays a key role. At the state level, the
Chief Minister heads the State Disaster Management Authority (SDMA). The SDMA works in
coordination with the National Disaster Management Authority (NDMA) and follows its
guidelines to prepare and implement disaster management strategies within the state. At the
district level, District Disaster Management Authorities (DDMAS) have been established and
are led by the District Collector, District Magistrate, or Deputy Commissioner. DDMAs are
responsible for planning, coordinating, and executing disaster management activities in their
respective districts. The DDMA at the district level is set up to handle unexpected disaster
events. The DDMA includes seven key members: the District Commissioner, the President of
the Zilla Parishad, the Additional District Commissioner, the Superintendent of Police, the
Chief Medical Officer, the Executive Engineer, and the Panchayati Raj Officer. This body is
responsible for planning and implementing disaster preparedness and risk reduction strategies
across the district. Local bodies such as Panchayati Raj Institutions (PRIs), municipal bodies,
and town planning authorities are also assigned specific roles to support disaster response and
preparedness efforts [4].

In Assam, the Assam State Disaster Management Authority (ASDMA) functions under
the leadership of the Chief Minister. The Chief Minister, along with other official members of
ASDMA, is tasked with ensuring that all departments coordinate effectively in matters related
to disaster management. The State Executive Committee (SEC) is chaired by the Chief
Secretary of Assam. They assist ASDMA in fulfilling its responsibilities. It also ensures that
actions are carried out in line with the disaster management guidelines by the state and that
directives under the Disaster Management Act are properly followed.

The District Magistrate chairs the District Level Coordination and Relief Committees
in each district. These committees work closely with both government and non-government
agencies. The Collector or District Magistrate also partners with Panchayati Raj Institutions
and community volunteers to strengthen disaster response. At the grassroots, Circle Disaster
Management Committees provide expert and technical support to Village Disaster
Management Committees, helping to manage disaster risks more effectively at the local level.
The local authorities in Assam, such as PRIs (Panchayati Raj Institutions), municipalities,
urban local bodies, and various councils, are responsible for disaster management at the local
level. They must train their staff, keep disaster-related resources ready, follow safe construction
standards, and carry out relief, rehabilitation, and reconstruction as per the state and district
plans.

Disaster management has become a key part of the overall governance structure in
Assam. However, effective flood risk reduction is undermined by operational and institutional
shortcomings. One key challenge lies in the poor coordination between the Central Water
Commission (CWC), which provides flood forecasts, and local administrations, which are
often unable to act on this data due to shortages in trained manpower. Multiple state
government departments share responsibilities for flood management, in collaboration with the
State Disaster Management Authority (SDMA) and local district administrations. Funding for
flood-related projects is sourced from both the national and state levels and allocated to
designated departments and agencies [12].
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Despite these institutional arrangements, there is a gap between policy and practice; a
lack of coordination during the execution of flood management responsibilities frequently leads
to haphazard implementation. Crucial mitigation structures like embankments, silt traps, and
bridges often go unmonitored and poorly maintained, significantly weakening their ability to
mitigate the impact of floods. While Assam has established policies for both structural and
non-structural flood measures, the enforcement and consistent monitoring of these policies
remain inadequate. There is an urgent need for a dedicated nodal agency to oversee
implementation and ensure regular evaluation, especially given the fragmented approach
currently in place [12].To address these identified gaps and challenges, the paper attempts to
examine the existing institutional mechanisms, including ASDMA, DDMAs, and local bodies,
in managing floods in five highly flood-prone districts of Upper Assam and identify gaps
between planned and actual implementation.

1.3. Flood Management in Assam

Following the severe flood disaster of 1954, the Government of India introduced a
national flood policy that emphasized immediate, short-term, and long-term measures to
address flood-related issues. Assam also initiated a flood control policy after the formulation
of the National Water Policy in India, which helps in focusing on identifying priority areas that
also need urgent attention.

The Water Resources Department of Assam undertook various structural and non-
structural measures. The flood control activities implemented in the state included flood
zoning, improvement of drainage systems, construction of embankments and flood walls,
development of flood forecasting and warning systems, and protective works for towns
vulnerable to flooding and riverbank erosion. In some critical areas, river training and bank
stabilization measures were also taken up. However, long-term strategic interventions for flood
and erosion management remain largely unimplemented. But till now, the state approach has
been dominated by short-term and emergency responses instead of sustainable solutions.

The vulnerability of floods in Assam is primarily driven by its geographic and climatic
conditions. It is identified from secondary data sources, including India Meteorological
Department reports, Geological Survey of India documents, and existing disaster management
literature of the districts and state-level policy of Assam [5,13]. The state experiences heavy
rainfall during the southwest monsoon (June to September), causing river systems to overflow
due to intense precipitation over short periods [14]. Given that these climatic conditions are
largely unchangeable, flood governance should focus on improving land-use zoning,
strengthening embankments, enhancing community-based early warning systems, and
promoting local-level preparedness to mitigate flood impacts more effectively.

The state experiences heavy rainfall during the southwest monsoon, which is active
between June and September, causing most rivers to overflow due to intense precipitation over
a short duration. The susceptibility of this region is further worsened by factors such as seismic
activity, fragile geological formations, dynamic river systems, and unstable slopes, all of which
contribute to continual natural hazards, particularly floods.

In recent years, the Government of Assam, with support from the Ministry of
Development of the North Eastern Region and funding from the Asian Development Bank, has
introduced the Integrated Flood and Riverbank Erosion Risk Management Project. This project
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focuses on reducing the impact of floods through a set of coordinated measures aimed at
improving community resilience. One key component of this initiative is the Flood Early
Warning System (FLEWS), which has been in place since 2009. FLEWS provides timely alerts
about the possible location, intensity, and timing of flood events, as well as rainfall forecasts
and updates on the condition of embankments during both pre- and post-monsoon seasons.

The Assam State Disaster Management Authority (ASDMA) has also placed strong
emphasis on building local capacity. It regularly conducts training sessions and awareness
programs to enhance disaster preparedness within communities. ASDMA’s efforts further
reach the grassroots level, where it promotes the development of flood-resilient model villages
under the panchayat system and incorporates sustainable livelihood practices into disaster risk
reduction plans.

Local communities, particularly indigenous groups, hold valuable traditional
knowledge that helps them adapt to and manage the effects of natural hazards. Practices such
as crafting flotation devices from locally available materials and modifying homes to withstand
flooding highlight the vital role of indigenous strategies in disaster preparedness. Given the
time-consuming nature of post-disaster relief and rehabilitation efforts, localized responses are
crucial. Strengthening community-level preparedness and enhancing local capacity through
training and awareness is essential to minimize the loss of lives, assets, and livelihoods during
flood events in Assam [15,16].

2. Materials and Methods

According to the State profile given by the government of Assam, the state has five
regional divisions. The divisions are Barak Valley, Central Assam, Lower Assam, North
Assam, and Upper Assam [17]. The districts that are in Upper Assam are Charaideo, Dhemaji,
Dibrugarh, Golaghat, Jorhat, Lakhimpur, Majuli, Sivasagar, and Tinsukia. The divisional
office of Upper Assam is in Jorhat. For this study, we employed two approaches. Firstly, we
selected Upper Assam based on the frequency of floods that occurred between 2010 and 2024
in Assam. Because this division has the highest flood occurrence in these years. We chose
districts that experienced floods at least ten times in the last ten years. The five districts are
Dhemaji, Golaghat, Jorhat, Lakhimpur, and Sivasagar, which are the most vulnerable districts
in Upper Assam for floods every year. Therefore, we selected these districts from Upper Assam
for this research because they had the highest number of flood events, as per data from the
Assam Disaster Risk Reduction Roadmap by the Government of Assam [13].

Secondly, we utilized secondary data collected from various journal articles
[3,4,7,8,15,16] and government reports, including Assam State Disaster Management plans and
District Disaster Management Plans (Dhemaji, Golaghat, Jorhat, Lakhimpur, and Sivasagar).
The main sources of this information are the ASDMA, the Department of Water Resources,
including the Revenue and Disaster Management Department under the Government of Assam
[5,18,19]. The data were extracted from the journals and reports, including the following.

e |Institutional data: information about the structure and functioning of the Assam State

Disaster Management Authority (ASDMA), District Disaster Management Authorities

(DDMAS), and Panchayati Raj Institutions (PRIS).
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e Policy data: details of disaster management plans, guidelines, frameworks, and flood
management policies.

e Program data: descriptions and evaluations of initiatives such as the Aapda Mitra
volunteer program.

e Impact data: data about the damages caused by floods in terms of lives lost, livelihoods
affected, and infrastructure damage in the selected five districts.

e Coordination and implementation data: information on how well policies are
implemented at ground level, and the effectiveness of coordination among different
levels of governance.

e Community preparedness data: coverage of public awareness measures, education,
communication systems, and local participation in flood risk reduction.

The study employed simple statistical methods. Descriptive statistics were used to
summarize flood occurrence data, while content analysis was applied to review institutional
frameworks, policy gaps, and community-based practices drawn from secondary sources. After
collecting secondary data from different agencies, the study analyzed how ASDMA, DDMAs,
and PRIs work and coordinate in managing floods. It looked for gaps between what the disaster
plans say and what happens on the ground. It also assessed programs like Aapda Mitra and
FLEWS to see how well they work and what their limitations are. The study examined how
community participation, local knowledge, and disaster education help people prepare for
floods. Finally, it compares the policies and practices across Dhemaji, Golaghat, Jorhat,
Lakhimpur, and Sivasagar from the District Disaster Management policy of each of these five
districts to find common challenges and strengths, and uses these findings to suggest a better,
community-based flood governance model.

3. Results and Discussion

3.1. Flood Response Coordination and Volunteer Programs

ASDMA holds annual consultations every February with district-level stakeholders,
including DDMAs, Circle Offices, and line departments, to review flood preparedness. These
meetings check the status of relief camps, shelters, response teams, boats, equipment,
medicines, and disinfectants needed during floods. Regular review meetings also take place
before, during, and after floods. Field officers at Circle Offices visit vulnerable areas to identify
possible flood and erosion mitigation measures. ASDMA promotes community volunteer
services through the Aapda Mitra program. Volunteers from local communities are selected,
trained in search and rescue, and help provide immediate relief and rescue after disasters.
Additionally, consultations are held at the grassroots level with flood-affected communities.
The program exists, but ASDMA guidelines provide limited information about gender
inclusivity or the role of women volunteers, as the information they provided is outdated. No
data have been provided in recent years about the training and involvement of women
volunteers. They are not mentioning women volunteers. From the documents, we find out that
the previous training information of Aapda Mitra volunteers is available only till the year 2019.
In there, there is no female volunteer's name listed in the document [20].
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Our study finds that the importance of flood volunteerism in a community depends on
its knowledge, attitude, and practices towards it [21]. Community involvement is crucial in
flood risk management. It is always significant to include women as well as men as volunteers
in flood response because women are mostly aware of the impacts of floods. Based on
the Reference [21], the Bangladesh context additionally highlights how women face a number
of barriers that restrict their participation despite high awareness levels, including a lack of
training and social norms. But if we can see according to the document [20], in the Assam
context, the National Disaster Management Authority funded a project on Training of
Community Volunteers in Disaster Response. In Assam, “AAPDA MITRA” Kamrup Metro,
on Training of Community Volunteers in Disaster Response, Assam, and “AAPDA MITRA”
Jorhat District, the list of all trained participants is male. This shows a critical gap in policy
implementation and gender inclusiveness, suggesting the need for structured training programs
that encourage and empower female volunteers.

The results of our study suggested the importance of regulating flood volunteer
programs, including modification of the disaster management policies in a timely manner
whenever it is required to change. The volunteer program should give equal opportunity to
female volunteers to participate in training and contribute to all phases of disaster management.
All these policies have the same purpose of resilience, which means that the community plays
an important role in disaster resilience, so the importance of establishing and preparing
community members during any emergency is essential. Therefore, if we can start giving
training to the volunteers from the community, it will be better to reduce the impact of disasters.
The volunteering programme should also support and include women and give them some
special training, education, and awareness programmes. Adapting the community knowledge,
attitude, and practice can improve the flood volunteerism [21]. This can lead to initiating flood
volunteers, which will be sustainable. Therefore, we should give the centre of attention to
regulating the flood volunteers in the flood-affected regions of Assam.

3.2. State Profile: Floods in Assam

The state of Assam, with its extensive river network, including the Brahmaputra and
Barak rivers, along with over 50 tributaries, faces severe and recurring floods and erosion
during the monsoon. These disasters significantly hinder the development of the state. Since
independence, Assam has experienced major floods in years such as 1954, 1962, 1972, 1977,
1984, 1988, 1998, 2002, 2004, and 2012. Each year, the state typically faces three to four waves
of flooding in its vulnerable regions. The average annual flood-related loss of Assam is around
%200 crore, with particularly severe damages in 1998 and 2004 (X500 crore and X771 crore in
Indian rupees) [5].

Our analysis finds that flood data from 2010 to 2024 (Figure 1) provides a year-wise
overview of flood impact in Assam from 2010 to 2024, highlighting three critical indicators:
the number of districts affected, population impacted (in lakhs), and human lives lost. The data
reveals the pattern of flood vulnerability across the state. Notably, years such as 2012, 2017,
and 2022 stand out with exceptionally high human fatalities that are 149, 160, and 181 lives
lost, respectively.
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Figure 1. Flood situation in Assam from 2010-2024 [18]

Five of the most flood-prone districts in Upper Assam, In the period from 2019 to 2024,
five of the most flood-prone districts in Upper Assam - Dhemaji, Golaghat, Sivasagar,
Lakhimpur, and Jorhat are together reported 62 flood-related human fatalities. This equals
approximately 12.42% of the human fatalities in Assam that occurred as a result of flooding
during that period. Golaghat reported the highest number of fatalities among these five districts,
making it the most severely affected area in Upper Assam in recent years. This indicates major
flood events that overwhelmed existing response capacities. The highest number of flood-
affected people was recorded in 2022, with 88.51 lakhs in Assam, reflecting the widespread
and severe nature of floods. Among these five Upper Assam districts, floods have the highest
impact on the people of the Lakhimpur district during this period. While the number of districts
affected has remained relatively consistent over time, ranging mostly between 25 to 35 districts
annually.

3.3. Floods in “Upper Assam”

Figure 2 presents an analysis of human lives lost and the number of affected revenue
circles across five flood-prone districts, namely Dhemaji, Lakhimpur, Jorhat, Golaghat, and
Sivasagar, over the period from 2020 to 2024. This five-year dataset identifies the inter-district
variations in flood impact. While the number of affected revenue circles remained relatively
consistent across districts and years, meaning that most of the revenue circles were affected by
floods each year. The districts such as Dhemaji and Golaghat recorded the highest number of
fatalities, with 16 and 19 human lives lost respectively, followed by Sivasagar (14) and
Lakhimpur (12).

From the existing literature, we find that there is no one-size-fits-all model for flood
risk governance [22]. The experiences from around the globe about flood risk governance
highlight the areas that are important, such as the significance of local bodies, trust among
stakeholders, and the use of local knowledge in building effective collaboration. This aligns
with the lesson from the Japanese practice of the Tsurumigawa River basin, where integrated
community-based approaches have been verified as successful. Therefore, the integration of

these approaches is important at present because of climate change.
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Figure 2. Flood situation in Upper Assam from 2020-2024 [18]

The ASDMA and the flood management policies of Golaghat, Sivasagar, Lakhimpur,
Dhemaji, and Jorhat in Assam do not fully reflect the realities on the ground. These plans rarely
strengthen, but stakeholders' insight reveals that these often remain on paper and are
inadequately translated into practice [12]. Local stakeholders, especially panchayat leaders and
local authorities, mentioned that during the process of making the policy and decision-making,
they are unaware of the process.

Our analysis is supported by secondary data and existing literature, which indicates that
the affected population lacks awareness about the available relief funds, preparedness
programs, and early warning systems. Therefore, this study recommends establishing strong
communication between the affected people. The authorities can listen to the community's
perception before making the policies. However, in Upper Assam, a key gap lies in the absence
of formal regulation to ensure that community suggestions are turned into effective flood
response plans. In particular, in the most vulnerable villages, the number of affected people
and fatalities keeps rising each year as a result of this ineffective mechanism.

The coordination among the implementation will be improved with periodic joint
exercises, for example, community-based flood education, locally available early warning
systems, and planning for preparedness and recovery must be scaled up. Floods in Assam,
particularly in the Upper Assam region, continue to cause avoidable human and economic
losses year after year. This is not merely a failure of infrastructure but of governance and
communication. Therefore, there is a need for an integrated approach that can reduce the impact
of floods with the help of community participation, using experience from past flood events to
help institutions like ASDMA, DDMA in making better flood control policies.
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4. Conclusions

This study indicates the varied challenges involved in managing floods every year in
Upper Assam, including poor coordination among state, district, and local level agencies,
inadequate enforcement of disaster management plans, insufficient maintenance of flood
control infrastructure, limited community participation, involvement in awareness programme,
and a continued focus on short-term emergency measures rather than long-term resilience. A
specific focus on coordination, community volunteerism, and policy implementation in the
Upper Assam region is needed.

The research finding shows that while Assam has a well-structured institutional
framework at the state, district, and local levels, major gaps remain in converting policy into
effective ground-level action. The findings also reveal that ASDMA-like institutional
mechanisms conduct preparedness and awareness, and involve the community through various
programs, such as Aapda Mitra. However, there is still a gap in inclusivity, sustainability, and
on-the-ground execution. The exclusion of female volunteers from the Aapda Mitra training
programs and the involvement of limited stakeholders during policy formulation indicate a
disconnection between policy and practice.

The impact of floods given by data from 2010 to 2024 shows that Assam suffers human
and economic losses during the year, with some major floods in 2012, 2017, and 2022. These
trends of increasing losses indicate that without community participation and adaptive
governance, the structural measures are not able to manage on their own. To enhance resilience,
it is important to integrate community-based approaches, strengthen local knowledge, and
improve institutional partnerships. Flood mitigation efforts can become more sustainable and
effective by addressing the gap between policy and ground realities through a shift toward
inclusive and participatory flood governance.

The study recommends the urgent need for a more integrated approach to flood
management that combines community participation, improving coordination between
institutions and local communities, regulating and expanding inclusive volunteer programs,
especially involving women, and increasing public awareness of relief mechanisms. The
policies must not be relayed in documentation but should be rooted in ground realities. In the
making of these policies, they must be guided by local knowledge with the help of community
experience and sustained by collaborative efforts to strengthen the flood risk governance.

Multidisciplinary Domains

This research covers the domains: (a) Disaster Management, (b) Public Policy, and (c)
Governance.
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