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MESSAGE

Floods in Assam are among the most devastating natural disasters,
causing immense human suffering, economic loss, and environmental damage.
Therefore, understanding, mitigating, and adapting to flood hazards has always
been an urgent requirement in regions prone to frequent inundation.

One of the key advantages of satellite remote sensing is its ability to
provide near real-time and highly accurate data. This technology allows us to
rapidly assess flood situations as they unfold and offer timely support to disaster
response efforts. By capturing satellite imagery and generating detailed maps of
flood- affected areas, satellite technology enables emergency responders to
identify priority areas for intervention, allocate resources effectively, and
coordinate rescue operations quickly.

[ am happy to note that the National Remote Sensing Centre (NRSC) of
ISRO has supported near real-time flood mapping and monitoring in Assam
since 1998. It is my pleasure to acknowledge that NRSC has prepared an
updated flood hazard atlas of Assam using satellite data from 1998 to 2023, in
conjunction with large-scale geo-spatial data.

I would like to commend the NRSC team for their efforts in creating the
Flood Hazard Zonation Atlas for Assam. This atlas is an invaluable resource
that provides comprehensive information on flood-prone areas in Assam. It will
significantly enhance disaster preparedness and help mitigate the impact of
floods in the region.
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(Dr. Himanta Biswa Sarma)
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MESSAGE

The distinctive geo-climatic conditions of the region render Assam and the
entire northeastern region of India highly susceptible to natural disasters such as floods.
Assam faces recurring floods and requires consistent attention to either strategize flood
prevention or handle the flood emergency across multiple districts simultaneously due
to the prolonged duration of the floods.

Satellites play a crucial role in continuously monitoring flood situations across
extensive spatial areas, providing repeated coverage of large floodplains during floods.
This enables the creation of rapid real-time flood extent maps. Remote sensing offers
significant advantages, especially for emergency response and comprehensive large-
scale analyses. The long-term collaboration between NRSC/ISRO and Assam State
Disaster Management Authority, spanning 25 years, has been highly valuable. It has led
to a detailed characterization and in-depth analysis of the flood situation in Assam,
explicitly focusing on describing individual villages in terms of flood hazard.

Flood hazard zonation atlases serve as valuable tools for flood management.
They aid in identifying areas at risk and assessing the impact of flooding as part of a
comprehensive flood mitigation plan. Additionally, they assist in land-use planning by
advocating for limited development in flood-prone. areas, suggesting strategies to
mitigate risk, and offering valuable information for implementing flood protection
measures.

I congratulate the NRSC and ASDMA teams for their commendable efforts in
producing the Flood Hazard Zonation Atlas. Based on long-term satellite data analysis
(1998-2023) and field validation, this valuable resource can be effectively utilized by
local authorities at the district/circle level to plan for mitigating flood risks. It has the
potential to raise awareness among local communities about flood-prone areas,
contributing to better preparedness and disaster management.

(Keshab Mahanta)
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FOREWORD

Flood is a major natural hazard that effects many parts of the country almost every year and
Assam is one among the states that witness flood recurrently. It results in loss of precious lives,
damage to infrastructure & property, loss of productive agriculture land etc., in addition to the

associated economic burden. ldentification of the areas that are susceptible to flood hazard is

important to plan and implement suitable mitigation measures. Space technology provides input

for flood disaster risk reduction.

Under the Disaster Management Support Programme (DMSP), Indian Space Research Organisation(ISRO) enables space
based inputs for disaster management support by the concerned nodal Ministry/ Department for major natural hazards. As
part of this. National Remote Sensing Centre (NRSC)/ ISRO has been generating flood inundation maps and value added
satellite images for major riverine and cyclonic floods, over more than two decades. The derived information is
disseminated to the respective state disaster management departments, as well as to Ministry of Home Affairs and

National Disaster Management Authority (NDMA), for supporting disaster management & risk reduction measures.

Long-term data on flood inundation helps to map the flood hazard zones. NRSC/ISRO released the flood Hazard Zonation
Atlas of Assam in 2011, and was updated in 2015.The present atlas incorporates the flood inundation information for the
1998-2023 time frame. Coordinated efforts of NRSC/ISRO, Assam State Disaster Management Authority and NDMA

helped in realizing the present atlas.

| am sure that the information content in the atlas would be helpful for Govt. of Assam for planning long-term mitigation

measures towards minimizing the damage due to flood disaster in the State.

April 09, 2025 W%W
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MESSAGE

The prime Minister's 10-point Agenda for Disaster Risk Reduction emphasizes leveraging technology to enhance the
efficiency and effectiveness of disaster risk management efforts. Our shared goal is to create a safe and disaster resilient
India through an integrated, dynamic, and technology-driven approach to disaster risk management. The National Disaster
Management Authority (NDMA) has initiated numerous programs that leverage cutting-edge technology to enhance the
effectiveness of disaster risk reduction efforts. A key initiative involves developing detailed hazard profiles of various natural
hazards to facilitate comprehensive vulnerability and risk assessments. Flooding is one of the most frequent and
devastating natural disasters, resulting in significant loss of lives and substantial economic impact. Currently, many State
Governments do not have access to detailed Flood Hazard Profiles, which are crucial for effective planning and Flood
Mitigation strategies. In this context, the initiatives of the National Remote Sensing Centre (NRSC) and the Indian Space
Research Organization (ISRO) to employ space technology for Disaster Risk Reduction are exemplary and commendable.
The Expert Committee constituted by the NDMA has advised NRSC to prepare Flood Hazard Atlases for the country's
most flood-prone rivers using historical satellite data. This initiative has led to the creation of a comprehensive Flood
Hazard Atlas for Assam, developed using satellite data from 1998 to 2023, enhanced by ground truth validation. This atlas
represents a significant advancement in our disaster risk management capabilities. | am confident that the updated Flood
Hazard Atlas prepared by NRSC and ISRO, utilizing advanced space-based data, will provide invaluable information. This
resource will be instrumental in the efficient management of flood hazards and in the development of robust disaster
management plans for the state of Assam. By leveraging this technology, we can make significant strides towards

minimizing the impact of floods and enhancing the resilience of our communities.
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The recurring floods and prolonged inundation in several parts of Assam during
every monsoon season pose significant challenges for the residents and necessitate
robust administrative support for relief, rehabilitation, and flood mitigation. Addressing
these issues requires continuous planning and management to reduce flood disaster
risks.

| am pleased to acknowledge the vital role of the National Remote Sensing Centre
(NRSC, ISRO) in supporting the Assam State Administration for the past 26 years.
Annually, NRSC provides near real-time spatial flood inundation maps using multi-sensor
satellite data. This valuable spatial information is utilized by the Assam State Disaster
Management Authority (ASDMA) for flood management planning and mitigation. The
maps are disseminated to district and circle-level officers to enhance their flood
management strategies. '

The creation of the Flood Hazard Zonation Atlas, which incorporates 26 years of
flood inundation data and categorizes hazards at various administrative levels, including
villages, is highly commendable. This atlas serves as a crucial tool for field authorities
involved in flood disaster response, enabling them to make informed decisions and
implement effective measures.

| extend my congratulations to the NRSC/ISRO team for developing the Flood
Hazard Zonation Atlas using multi mission satellite data of 1998-2023. This achievement,
made possible through the active support of National Disaster Management Authority,
Government of India and ground validation efforts prompted by the ASDMA, reflects a
significant advancement in flood disaster management. The collaboration between these
organizations exemplifies a successful model of using advanced technology and
coordinated efforts to mitigate the impact of natural disasters.
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PREFACE

India's geography and climate make it especially vulnerable to flooding
due to its vast network of rivers, such as the Ganges and Brahmaputra,
Sutlej, Beas, Yamuna, Godavari and other rivers. Despite ongoing
efforts to mitigate the impact by constructing dams, barriers, and early
warning systems, the threat of flooding remains an essential and urgent
concern. Addressing this challenge will require comprehensive spatial
and temporal information to draw the correct decisions for planning the
mitigation measures that can be implemented on the ground.

The Disaster Management Support Programme (DMSP) is a commendable initiative launched by
the Indian Space Research Organisation (ISRO) and the Department of Space (DOS) to leverage
satellite remote sensing data to provide near-real-time products and services to support various
phases of disasters. NRSC has enabled the creation of a reliable and long-term geospatial database
on flood hazards and associated risks through near real-time inundation mapping and monitoring.

Flood hazard maps for the Assam State are generated using historical multi-temporal satellite data
from 1998 to 2023. The maps were generated using 389 Indian Remote Sensing (IRS) Satellites
and satellite data from other space missions obtained through the International Charter. The satellite
data analysis allows for determining the spatial extent of flood inundation and the frequency of
flooding in a specific area. The schema proposed by the Expert Committee on Flood Hazard
Zonation, established by the National Disaster Management Authority is used to classify the flood
hazard zones. Furthermore, the flood hazard index for each district was calculated by incorporating
river water level data from various gauge stations provided by the Central Water Commission.

The prepared flood hazard atlas is thoroughly verified with the ground information by the
Government of Assam's district administration (through ASDMA). Suggestions provided by Assam
State Disaster Management Authority (ASDMA) are incorporated in the final version of the atlas.
Information on flood hazard areas derived from satellite remote sensing data acquired during
flooding conditions will significantly contribute to flood risk management in the state of Assam.
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MESSAGE

With its vast network of rivers, Assam is highly prone to natural disasters,
particularly floods and erosion, which significantly impede the state's overall
development. The Brahmaputra and Barak Rivers and their numerous tributaries
cause extensive damage due to flooding during the monsoon season each year.
Assam's flood and erosion challenges are unparalleled in their scale, duration, and
intensity, making them the most severe and distinctive in the country. Major floods
have occurred in multiple years, often with 3-4 waves in a single year, causing
prolonged adversity for the people and placing a significant burden on the state's
economy.

The use of satellite remote sensing analysis allows for the mapping of flooding
extent, either in real-time or retrospectively. This technology is incredibly valuable for
flood emergency response as it provides ongoing observational information about
the extent of floods in large areas. Real-time flood inundation information is crucial
for assessing damage, organizing rescue operations, and prioritizing relief resource
allocation. Over the past 25 years, NRSC/ISRO has been conducting this analysis,
offering continuous support for flood disaster management. Additionally, ISRO is
updating the Flood Hazard Zonation Atlas for the second time, incorporating data
from 1998-2023. This revised atlas will provide a detailed description of the hazard
scenario at the village level. The flood hazard maps derived from this data benefit
early planning, such as identifying at-risk areas and guiding land-use planning to limit
development in flood-prone regions.

The Assam State Disaster Management Authority (ASDMA) has been instrumental
in harnessing the advantages of satellite images and flood inundation data to monitor
and analyze flood-prone areas. The authority wholeheartedly acknowledges the
dedication of the NRSC team in conducting satellite data analysis and the ASDMA
team for their on-site validation efforts. Their collaborative work has been crucial in
developing the comprehensive Flood Hazard Zonation Atlas for Assam State. -
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EXECUTIVE SUMMARY

The creation of a Flood Hazard Zonation Map is a crucial step in planning flood damage mitigation measures without
resorting to structural interventions. These maps are instrumental in coordinating and overseeing developmental activities
in flood-prone areas and constructing relief, rescue, and healthcare facilities. Periodic satellite observations provide
comprehensive view of natural disasters, helps to minimize the risk of such events in the country. Over time, the National
Remote Sensing Centre (NRSC), Indian Space Research Organisation (ISRO) has compiled a database of spatial flood
inundation information for significant floods and cyclones across the country. These flood maps, developed by
NRSC/ISRO, are invaluable for identifying flood-affected areas. Responding to a request from the National Disaster
Management Authority (NDMA), NRSC/ISRO has produced State-level and District-level Flood Hazard Zonation Atlases
for Assam, utilizing historical satellite data covering 26 years (1998 to 2023). This release marks the third version of the
Atlas for Assam state, following earlier versions based on the datasets from 1998-2007 (Version 1) and 1998-2015
(Version 2).

The Flood Hazard Zonation Atlas of Assam State was meticulously prepared through an in-depth study of flood scenarios
using historic satellite-derived spatial flood inundation layers from 1998 to 2023. The study included the analysis of flood
frequency, flood inundation areas at administrative levels (district, village), water level observations at identified river
gauge sites along the main Brahmaputra river and its tributaries, and the number of peak flood events. A total of 389
Indian Remote Sensing (IRS) satellite and foreign satellite datasets (optical and microwave) were acquired, covering
various flood magnitudes in Assam State. These datasets were thoroughly analyzed to generate flood hazard maps.

Based on satellite-derived flood inundation data covering 1998 to 2023, it has been estimated that the cumulative flood-
affected area in Assam State amounts to 27.08 lakh hectares. This assessment is based on images compiled at a 50m x
50m grid ( spatial resolution of 50m on the ground). Each pixel has been evaluated for temporal and spatial flood
inundation frequency through comprehensive historical data analysis. The resulting flood hazard areas have been
classified into five categories, ranging from very low to very high hazard zones, by the hazard classification criteria
established by an expert committee appointed by NDMA. Additionally, the flood hazard category for each village has been
determined based on the predominant category (in terms of area percentage) and documented for each administrative
division - Circle, spanning 173 circles across 35 districts.

The analysis of temporal water levels at 31 river gauge points (CWC Stations) from 1998 to 2023 has provided valuable
insights about the frequency and duration of flood events. This information offers a comprehensive overview of the flood
situation over the past 26 years at each gauge station. Additionally, the Flood Hazard Index has been assessed at the
district level to gauge the severity of flood situations and factors influencing flood hazard zonation. The districts are
categorized into three hazard ranks based on this assessment. Furthermore, recent satellite data have used spatial land
use and land cover information to estimate the correlation between crop-grown areas in Assam and flood hazard zones.
Based on the study, an estimated 18.22 lakh hectares of crop-grown area is at risk of flood inundation.

The flood hazard zonation maps have undergone validation process on-site by the Assam State Disaster Management
Authority (ASDMA), Assam. The validation process was carried out through its district/circle offices, and the valuable
information obtained from field validation has been integrated into the Atlas. The Atlas contains comprehensive flood
hazard zonation statistics at the state and district levels, presented alongside the maps.

The Flood Hazard Zonation Atlas presents an overall scenario of the flood situation in Assam through the listing of
significant flood events, list of multi-sensor satellite data, specific satellite images depicting major flood events during
1998-2023, a summary of the water level fluctuation at various river gauge stations, district level flood hazard zonation
maps, trends in annual flood inundation areas, graphs showing the number of flood waves at the gauge stations in each
of the flood-prone districts, village level flood hazard categories with the list about each administrative revenue circles,
and state levels maps viz., cumulative flood inundation map (1998-2023), flood hazard zonation map (1998-2023), crop
affected areas, Vvillage level flood hazard category map. This Atlas would serve as a valuable information resource for
policymakers, planners, and civil society groups and find its value towards flood hazard evaluation, sustainable
development, and flood mitigation efforts and in preparing disaster management action plans at circle/district and state
levels.
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Flood Hazard Zonation Atlas of Assam

1. Introduction

Flood is a natural disaster, and occurs when water accumulates in an area more quickly than it can infiltrate into the soil or
be carried away by rivers, lakes, or drainage systems. Heavy rainfall, snowmelt, storm surges, dam or levee breaches, and
rapid ice melting can cause these disasters. Floods significantly impact the natural environment and human communities,
causing loss of life, displacement of populations, destruction of homes and infrastructure, contamination of water sources,
disruption of transportation and communication networks, and damage to agriculture and economy. Effective flood
management strategies such as early warning systems, land use planning, floodplain management, and infrastructure

development are essential to mitigate the risks associated with floods and minimize their impacts.

Assam, located in north-eastern India, has several rivers with diverse landscape, contributing significantly to its rich
biodiversity and agricultural productivity. The Brahmaputra river, known as the lifeline of Assam, is one of the largest rivers
in the world in terms of discharge. It originates in Tibet as the Yarlung Tsangpo river, enters India through Arunachal
Pradesh, flows through Assam, and eventually merges with the Ganges in Bangladesh. The river plays a crucial role in the
economy and transportation of the region, carrying a substantial amount of sediment that enriches the fertile plains of
Assam. The Barak river is another important river in Assam, originating in the Manipur Hills, flowing through Assam and
Manipur, and eventually joining the Meghna river in Bangladesh. It is a major tributary of the Brahmaputra and plays a

crucial role in the economy of the region.

As Assam is prone to floods annually, it is necessary to map and monitor the flood situation regularly. Flooding is a
significant threat to the people and static infrastructure, where land use planning, floodplain management and infrastructure
development are essential to minimize the threats associated with floods and their impacts. With proper flood management
strategies, Assam can continue to leverage its natural resources and beautiful landscape for sustainable growth and

development.

Figure 1: Field photograph showing the flood situation during 2023




Flood Hazard Zonation Atlas of Assam

Flood hazard maps are one of the very important non-structural methods of flood damage mitigation. These maps are
useful in planning and regulating developmental activities in flood plains, construction of relief, rescue, and health centres.
Satellites provide synoptic observations of the natural disasters at regular intervals that help in disaster risk reduction in the
country. Over a period of time, National Remote Sensing Centre (NRSC), ISRO has created a repository of large data
pertaining to the floods & cyclones in different areas of the Country. These historical flood maps, generated by
NRSC/ISRO, are useful for identification of flood hazard areas. At the behest of the National Disaster Management
Authority (NDMA), NRSC/ISRO has planned for the state level and district wise Flood Hazard Zonation Atlas of Assam

State using the available historical satellite datasets spanning over 26 years (1998 to 2023).

Flood Hazard Zonation Atlas of Assam State is prepared with the detailed study on flood scenarios using the historic
satellite derived spatial flood inundation layers since 1998-2023, and derived flood frequency, flood inundation areas at
administrative levels (district, village), water level observations at Central Water Commission (CWC) river gauge sites
along the main Brahmaputra river and tributaries, number of peak flood events. All these are explained in detail in this
report through various definitions, spatial flood inundation information during 1998-2023 and in the form of maps, tables

and figures.

2. Assam State

Assam, popularly known as the land of the Red River and Blue Hills, is the gateway to North East India. Geographically,
the State extends from 24Ato 28A North Latitude and 90Ato 96A East Longitude between the foothills of the Eastern
Himalayas and the Patkai and Naga Hill Ranges. The State is bordered in the North by Bhutan and in the East by
Arunachal Pradesh. Along the south lie Nagaland, Manipur, and Mizoram. Meghalaya lies to the Southwest, West Bengal,

and Bangladesh to the West. The State is divided into 35 administrative districts.

2.1. Administrative Setup
The State of Assam has 5 Administrative Divisions and 35 administrative districts, as shown in Table 2.1, and district-wise
headquarters are listed as shown in Table 2.2. The district map of Assam is shown in Figure -1a, and the locations of Major

Towns are shown in Figure 1b

2.2. Demography

Total population of Assam is 31.17 million (2011 Census). Population grew steadily from 3.29 million in 1901 to 6.70 million
in 1941, while it has increased unprecedentedly to 14.63 million in 1971, 22.41 million in 1991, and 26.66 million in 2001 to
reach the present level. Population Density stands as 398/km? and Literacy rate is 72.19%. (As per the Statistical

Handbook of Assam, 2018). District-wise population details are provided in Table 2.3 .




Flood Hazard Zonation Atlas of Assam

Districts in Assam State

KARBIANGLONG

DIMA_HASAO

DIBRUGARH

Figure la: District map of Assam

25 50 100
Kilometers

wwwwwwwww

E District Boundary

. Settlement

— Road

Railway

Figure 1b: Major towns of Assam
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Table 2.1: Administrative divisions and districts of Assam State

Name of Division Districts under Jurisdiction

Division Headquarter

North Assam Tezpur Udalguri, Darrang, Sonitpur, Biswanath, Lakhimpur, Dhemaji
Dhubri, Kokrajhar, Bongaigaon, Goalpara, Baksa, Tamulpur, Chirang,
Panbazar, .
Lower Assam _ Barpeta, Nalbari, Kamrup Rural, Kamrup Metro, South Salmara-
Guwahati

Mankachar, Bajali

Dima Hasao, East KarbiAnglong, West KarbiAnglong, Nagaon,

Central Assam Nagaon _ o

Morigaon, Hojai
Upper Assam Jorhat Dibrugarh, Tinsukia, Sibsagar, Jorhat, Golaghat, Charaideo, Majuli
Barrak Velley Silchar Cachar, Hailakandi, Karimgan]

Table 2.2: Districts in Assam state and theirs headquarters

S No. District Headquarters District Headquarters
1 | Bajali Bajali 19 Kamrup Metro Guwabhati
2 | Baksa Mushalpur 20 Kamrup Rural Amingaon
3 | Barpeta Barpeta 21 Karbi Anglong Diphu
5 | Bongaigaon Bongaigaon 23 Kokrajhar Kokrajhar
6 Cachar Silchar 24 Lakhimpur Lakhimpur
7 Charaideo Charaideo (Sonari) o5 Maiuli Maiuli
8 Chirang Kajalgaon 26 Morigaon Morigaon

Darran Mangaldoi
0 g g 27 Nagaon Nowgong
10 | Dhemaji Dhemaiji _ .
28 Nalbari Nalbari
11 | Dhubri Dhubri - :
29 Sivasagar Sivasagar
12 | Dibrugarh Dibrugarh
: 30 Sonitpur Tezpur
13 | Dima Hasao Haflong
31 South Salmara South Salmara
14 | Goalpara Goalpara
32 Tamulpur Tamulpur
15 | Golaghat Golaghat
16 | Hailakandi Hailakandi 33 | Tinsukia Tinsukia
17 | Hojai Sankardev Nagar 34 Udalguri Udalguri
18 | Jorhat Jorhat 35 West Karbi Anglong Hamren
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Table 2.3: District-wise details of population

No.of No.of Total No.

Districts No.of Population(%) Se?( Distribu_tion of Pop Literacy Kutcha Pucca of Pucca
Villages Ratio Population(%) Density Rate Houses Houses & Kutcha
# # Houses #
Male [Female Urban Rural
1 | Kokrajhar 1068| 51.05| 48.95| 959 6.19 93.81 269| 65.22|136000 36145 172145
2_| Dhubri 1091| 51.19| 48.81| 953| 10.45 89.55 896| 58.34|299855 85053 384908
3 | South Salmara
4 | Goalpara 829| 50.91| 49.09| 964| 13.69 86.31 553| 67.37|146624 40604 187228
5 | Barpeta 835| 51.19| 48.81| 953 8.70 91.30 742 63.81]251332 69635 320967
6 | Morigaon 632| 50.83| 49.17| 967 7.66 92.34 617| 68.03]142989 39995 182984
; :zjga?on 1412| 50.96| 49.04| 962| 13.09 86.91 711 72.37|374661| 120866 495527
2 S'on|tpur 1876| 51.14| 48.86| 956 9.04 90.96 370| 67.34|251122 98539 349661
10 Biswanath
11 | Lakhimpur 1184| 50.83| 49.17| 968 8.76 91.24 458| 77.20| 149279 37539 186818
12 | Dhemaji 1319| 51.19| 48.81| 953 7.04 92.96 212 72.70]113883 14896 128779
13 | Tinsukia 1168| 51.22| 48.78| 952| 19.94 80.06 350| 69.66|148609 72427 221036
14 | Dibrugarh 1348| 51.00( 49.00| 961| 18.38 81.62 392| 76.05|164899 77334 242233
15 Slvasa.lgar 875| 51.19| 48.81| 954 9.56 90.44 431| 80.41|157050 66999 224049
16 | Charaideo
L Jor‘ha.t 848| 50.98| 49.02| 962| 20.19 79.81 383| 82.15|141957 63658 205615
18 | Majuli
19 | Golaghat 1125| 50.91| 49.09| 964 9.16 90.84 305| 77.43|173805 34509 208314
20 | Karbi AngI?ng 2921| 51.26| 48.74| 951| 11.81 88.19 92| 69.25|142125 11425 153550
21 | West Karbi Anglong
22 | Dima Hasao 695| 51.75| 48.25| 932| 29.19 70.81 44| 77.54| 28245 2737 30982
23 | Cachar 1040| 51.04| 48.96| 959| 18.17 81.83 459| 79.34|236414 86708 323122
24 | Karimgan; 936| 50.94| 49.06| 963 8.93 91.07 679| 78.22|146623 78403 225026
25 | Hailakandi 331| 51.25| 48.75| 951 7.30 92.70 497| 74.33|100733 31064 131797
26 | Bongaigaon 563| 50.87| 49.13| 966| 14.86 85.14 979| 69.74|106181 28780 134961
27 | Chirang 508| 50.78| 49.22| 969 7.33 92.67 251| 63.55| 16808 14434 91242
28 | Kamrup 1068| 51.30| 48.70| 949 9.38 90.62 489| 75.55|205285 97566 302851
29 | Kamrup metro 216| 51.64| 48.36| 936| 82.70 17.20| 1313| 88.71| 33024 24771 57795
30 | Nalbari 456| 51.32| 48.68| 949| 10.72 89.28 733| 78.63|106938 45799 152737
31 | Baksa 690| 50.66| 49.34| 974 1.29 98.71 387| 69.25|/171274 23756 195030
32 | Darrang 561| 51.19| 48.81| 954 5.98 94.02 586| 63.08|146415 38462 184877
33 | Udalguri 800| 50.70| 49.30| 973 4.52 95.48 413| 65.41|120912 39518 160430
Total 26395 51.08 48.92 958 14.10 85.90 398 72.19
*Newly bifurcated Six(6) districts Source: Statistical Handbook Assam-2018

(# Source: Socio Economic and Caste Census,2011)

(Note: Bajali carved out of Barpeta district was established on 12" January 2021 as the 34t District and Population of
2,53,876) and Tamulpur is the 35t district carved out of Baksa district on 23 January 2022.(Population of 3,89,150) Being
the new districts, disaggregated population and Habitation data of Bajali and Tamulpur is yet to be officially notified
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2.3. Physiography

The evolution of the modern day topographic and physiographic architecture of Assam, led to development of the mighty
Brahmaputra Valley, where the Central Assam range comprises of the Mikir and North Cachar (Barail) hills and the Barak
Valley extending south-westward into alluvial plains of Bangladesh, which are due to the effect of several complicated

cycles of geological events of the North East India.

The state has been broadly divided into the following physiographic domains:

(i) Brahmaputra valley: The vast alluvial plains of Brahmaputra valley occupy most of the North Assam covering Goalpara,
Kokrajhar, Dhubri, Kamrup, Nalbari, Barpeta, Nagaon, Darrang, Sonitpur, Sibsagar, Jorhat, Golaghat, Lakhimpur and
Dibrugarh districts. The Brahmaputra valley is bounded by Arunachal Himalaya in the north and northeast, Patkai i Naga -
Lushai range of Nagaland and the Shillong Plateau in the south and southeast. The Brahmaputra valley with an average
elevation from 50 to 120 m above Mean Sea Level (m.s.l) represents unique landscape comprising of an 800 km long and

130 km wide valley, the Karbi Anglong hills and Barail range comprising the North Cachar hills in the central part.

(i) Central Assam Hills: The Central Assam which essentially is a hilly terrain comprised of Mikir Hill in Karbi Anglong and
North Cachar Hill districts.

(i) Barak valley: The hilly and alluvial terrain in the south covers the Cachar and Karimganj districts in the Barak valley.

2.4. Geography

As per plate tectonics, Assam is in the easternmost projection of the Indian Plate, where the plate is thrusting underneath
the Eurasian Plate, creating a subduction zone in the Himalayas. Assam possesses a unique geomorphic environment,
with plains, dissected hills of the South Indian Plateau system, and the Himalayas all around its north, northeast, and east.
Geomorphic studies conclude that the Brahmaputra, the lifeline of Assam, is an antecedent river, older than the Himalayas.
The river with steep gorges and rapids in Arunachal Pradesh becomes a braided river after entering Assam (at times 16 km
wide) and, with tributaries led to development of a flood plain (Brahmaputra Valley: 801 100 km wide, 1000 km long). The
hills of Karbi Anglong, North Cachar, and those in and around Guwahati (also Khasi-GaroHills) are now eroded and
dissected. They are initially part of the South Indian Plateau system. In the south, the Barak, originating in the Barail Range
(Assam-Nagaland border), flows through the Cachardistrict with a 401 50 km wide valley and enters Bangladesh with the
name Surma. The State is one of the richest biodiversity zone in the world. Total Forest cover is 35.48% and consists of
tropical rainforests, deciduous forests, riverine grasslands, bamboo, orchards, and numerous wetland ecosystems. The

State has five national parks, 13 wildlife sanctuaries, and two bird sanctuaries (Official website, Government of Assam).
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2.5. Geology

Assam has a diversified geological spectrum. It is located near the hairpin bend of the Himalayas. Hence, the extreme
geostatic pressures exerted on the landmass during the creation of the Himalayas have resulted in Assam having large
areas of sedimentary deposits. This led to the development of oil reserves in places like Digboi, Bongaigaon etc. Cachar
district of Assam is a huge storehouse of limestone. Limestone, which is basically Calcium Carbonate, is primarily a
sedimentary rock which is used in a plethora of purposes namely construction, interior decoration etc. Karbi Anglong
District and North Cachar hills have substantial reserves of coal. Of the four types of coal namely Peat, Lignite, Bituminous
and Anthracite, the third type is readily available here. Karbi Anglong is also rich in Kaolin (China Clay) deposits. Another
district, Morigaon, contains extensive reserves of granite. The famous Dhubri district has an approximate reserve of more
than ten million tons of Iron Ore. Of the four kinds of Iron ore, Haematite, Magnetite, Limonite and Siderite, the region is
predominant in Haematite deposits. Not to be outdone, Nagaon district has got very high reserves of Glass Sand. The
geology of Assam depicts a rich repository of minerals with its diversified geographical structure. (Information collected

from Geology of Assam 1 http://www.mapsofindia.com/assam/geography/geology-of-assam.html).

2.6. Climate

Assam experiences the predominant influence of the southwest tropical monsoon, which is normally active from April to
October with occasional winter showers. The approach of the monsoon is usually marked by strong winds, overcast skies
accompanied by occasional thunder showers, hailstorms and at times by cyclones between April and May. Thunderstorms
known as Bordoicila are frequent during the afternoons while heavy downpour starts from June. The annual average
rainfall of the state varies between 1600mm and 4300mm from place to place. The average rainfall for the state as a whole
is about 2900mm with maximum precipitation during June and July. The average temperature in the state varies from 4AC
to 19AC during the winter and 26AC to 37AC during the summer, accompanied by high humidity. The unique geo-climatic,
geographic and physiographic position of the Assam State endows it with abundant forest, water, bio-diversity and natural
resources. The mighty Brahmaputra and Barak rivers are the perennial sources of water and support the unique ecology
and environment of the state. Geophysically, the state is situated in seismic sensitive zone; the river systems, the mountain
terrains and excess rainfall in the region make the state more vulnerable to frequent earthquakes, landslides, floods, forest
fire and other natural hazards. With global warming and climate change, the frequency and magnitude of these hazard
events are going to be increased impacting further the lives, livelihood and development of the state in the coming

decades. In the following chapter, the hazard, risks and vulnerability profile of the state are dealt with in detail.
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2.7. Major River Systems

All the rivers in Assam are liable to floods, mainly because they receive heavy rainfall within a short time. These rivers are
in their early stage of maturity and are very active agents of erosion. The river waters collect a tremendous amount of silt
and other debris and raise the level of the river beds. Therefore, it becomes impossible for the main channel to cope with
the vast volume of water received during the rains . The Brahmaputra and the Barak are the two major river systems of the
State. The Brahmaputra River originates at an elevation of about 5,000 m above mean sea level (MSL) in Tibet. The
Brahmaputra River, known as Tsang Po in Tibet, after a long eastward course of 1,600 km abruptly veers towards south
around Namcha Barwa peak (7,710 m) in Eastern Himalaya. This southward course of the river flowing through Arunachal
Pradesh is known as Siang River. It passes through tortuous course across the mountains of Arunachal Pradesh and then
emerges on to the plains of Assam, where it is met by the Dihang in the downstream, which is known as the largest
tributary of the Brahmaputra, further fed by tributaries like Dibong, Sessiri, Lohit and Noa-Dihing around Saikhowaghat.
The river known as Brahmaputra in Assam initially flows south-westward and thereafter towards west in the Brahmaputra
Valley. Further downstream, the river swings towards south and passes on to the plains of Bangladesh. The Brahmaputra
River between Namcha Barwa and the confluence with Dihang descend by about 2,200m and its water resources have
been estimated to be the third biggest in the world coming after Congo and Amazon basins. Along the northern bank, the
Brahmaputra River is joined by the tributaries like Subansiri, Ranga Nadi, Dikrong, Gabharu, North Dhansiri, Pagladiya,
Manas, Aie, Beki, Champamati, Gangadhar, and Raidak. All these tributaries more or less flow in straight courses up to the
junction of the main river. On the south bank, tributaries like Burhi-Dihing, Disang, Dikhau, and South Dhansiri originate
from Naga Patkai Hills. The Kopili River originates from North Cachar Hills, while the Digaru, Bharalu, Kulsi, Singra, Dudnai
and Krisnai originate from Meghalaya Plateau. Some of the rivers and tributaries originating from the south flow for quite a
distance almost parallel to the Brahmaputra River before joining the main river. The often-changing meandering course of
the Brahmaputra and its tributaries are not only due to lateral erosion because of the low gradient of the rivers but also due
to periodic, local and sudden changes in the basement levels due to the tectonic activity (Geology and Mineral Resources
of Assam, GSI, 2009). Figure-2.1 depicts the river network of Assam and Figure-2.2 display the terrain conditions of

Assam. Drainage area of Brahmaputra and Barak rivers are presented in Table 2.4 and 2.5 respectively.

Table 2.4: Drainage area of Brahmaputra River in India Table 2.5: Drainage area of Barak River in India

Arunachal Pradesh 81,424 Meghalaya 10650

Assam 70,634 Manipur 9567

West Bengal 12,585 Mizoram 8866

Meghalaya 11,667 Assam 7224

Nagaland 10,803 Tripura 4688

Sikkim 7,300 Nagaland 728

Total 194,413 Total 41723
(Source: Book by Vijay PSinghi i Br ahmaputr a
Basin Water Resourceso, 2004)
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River Network of Assam State
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Figure 2.1: River network of Assam

Terrain condition of Assam State

Elevation (m)
Il
B 100
P 200
[ 300
400
| 500
. 600
[ 700
B s00
B 900
B 1000
B 1200
B 1400
I 1500
I 2000

0 25 50
N
Kilometers
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2.8. Temperature Variations

In general, the average temperature in Assam varies from 13.33 to 28.11.Table 2.6 shows variability in temperature, rain

fall and humidity in Brahmaputra valley.

Table 2.6: Variability in temperature, rainfall and humidity in Brahmaputra valley

RETREATING
SEASONS WINTER | PRE-MONSOON RAINY MONSOON WINTER
MONSOON
Av.
Maj Climati Annual
ajor imatic
. . Jan Feb | Mar | Apr | Ma Jun | Jul | Au Se Oct Nov Dec
Stations Variables P y g P
Temperatures in °C 13.33 16.00 | 19.83 | 22.22 | 24.83 | 26.28 | 26.67 | 27.00 | 26.28 | 24.33 19.83 14.22
=
% Rainfall in cm 3.78 6.20 | 16.51 | 24.10 | 30.71 | 49.96 | 53.64 | 45.11 | 35.18 | 15.21 3.35 1.60
=) 285.35
=
a
Humidity in
94 88 79 82 86 90 90 90 89 95 95 94
percentage
Temperatures in °C 13.17 15.67 | 19.39 | 22.22 | 25.11 | 27.17 | 27.56 | 27.59 | 26.83 | 24.28 19.17 14.11
S N
2 Rainfall in cm 3.07 5.13 | 11.18 | 25.70 | 30.63 | 38.42 | 45.69 | 41.58 | 30.05 | 13.13 3.10 1.47
U 249.16
2
(,) . . .
Humidity in
96 91 84 84 87 88 90 89 90 91 92 97
percentage
Temperatures in °C 14.00 16.33 | 20.61 | 23.17 | 25.22 | 26.94 | 27.33 | 27.50 | 27.44 | 24.72 20.22 15.17
§_ Rainfall in cm 1.47 2.74 488 | 15.27 | 27.05 | 30.84 | 34.77 | 33.07 | 20.98 | 10.41 2.29 0.64
N 184.41
()]
|_
Humidity in
91 84 74 77 84 87 89 90 89 85 84 91
percentage
Temperatures in °C 14.17 16.44 | 20.83 | 24.00 | 25.83 | 27.44 | 28.11 | 28.11 | 27.56 | 25.06 20.00 15.28
;—'5 Rainfall in cm 0.97 2.97 5.05 | 14.50 | 23.60 | 31.24 | 31.19 | 26.06 | 16.74 7.06 1.40 0.41
S 161.19
=}
©)
Humidity in
91 82 73 76 82 85 86 86 85 86 89 92
percentage
Temperatures in °C 14.56 16.67 | 21.39 | 24.39 | 25.44 | 26.50 | 27.50 | 27.56 | 27.00 | 25.11 20.79 16.27
5 Rainfall in cm 0.97 1.88 | 422 | 13.77 | 40.11 | 61.23 | 43.66 | 33.76 | 35.61 | 12.45 1.02 0.18
2 284.68
a
Humidity in
87 79 69 74 85 82 88 88 88 85 82 86
percentage
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2.9. Economy

The economy of Assam continues to be predominantly agrarian. The contribution of the agriculture sector to the State
Domestic Product was more than 19.34 percent during 2016-17. The major agricultural products of the state include rice,
tea, jute, mustard, pulses, sugarcane, potatoes, oranges, pineapples, coconut, areca nut, black pepper, citrus fruits,
banana, papaya, turmeric, spices, flowers, medicinal and aromatic plants, along with many types of vegetables. These
contribute significantly towards the food and nutritional security of the state. There are about 2.86 lakh hectares of water
area in the state, consisting of rivers, beels (lake-like wetlands with static water), derelict water bodies, and ponds and
tanks. There has been a positive trend in fish productivity in recent years. During 2016-17, fish production reached 3.07

lakh metric tons, up from 2.06 lakh metric tons in 2008-09.

The Industrial scenario of the State is mainly confined within the growth of employment oriented small-scale sector, which
comprises of manufacturing and processing industries. The contribution of manufacturing sector to gross state domestic
product is quite significant (estimated at around 9.32% in recent years). There are 20 Industrial Estates, 8 Mini Industrial

Estates, 20 Industrial Areas and 18 Growth Centres in the State where 800 Industrial units are functioning.

Assam is traditionally rich in horticultural production due to its diverse and unique agro-climatic condition, conducive for
growing a range of horticultural crops like fruits, vegetables, flowers, spices, nuts, medicinal and aromatic plants. Major
horticultural crops of Assam include banana, mango, lemon, orange, litchi, pineapple, papaya, guava, jack-fruit, chilli,

turmeric, ginger, black pepper, coriander, areca nut, coconut etc.

Tea Plantations: Assam is the biggest producer of quality tea in India, contributing about 55 per cent to country's total tea
production. Tea industry has contributed substantially to the economy of the state. About 17 percent of the workers of
Assam are engaged in the tea industry. Tea plants used to grow naturally in the Upper Brahmaputra Valley. Presently it
grows both in the Brahmaputra and Barak plains. Tinsukia, Dibrugarh, Sibsagar, Jorhat, Golaghat, Nagaon and Sonitpur

districts are rich in tea gardens.

Assam is well known for its sericulture industry and bulk of the country's Eri and Muga silk are produced in Assam. Rearing
of Eri, Muga and Mulberry silk worm are playing an important role in the livelihoods of a large section of rural population of

the State. It is practiced in more than 9000 villages and provides employment to around 1.91 lakh families.

Bamboo has played an important part in the lives of the people of Assam. It has tremendous economic value besides being
an integral part of the social and cultural traditions of the state. It grows in natural forests, and is cultivated in homesteads,
groves and on private plantations. It is utilised for housing, fencing, agricultural implements, handicrafts, fuel and food.

More than 42 naturally growing species of bamboo under 15 genera are reported from Assam.

11
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3. Floods in Assam

Assam comprises a large network of rivers and tributaries originating from the upper catchments of the state with a high
gradient, which joins the Brahmaputra and Barak rivers to form a highly dynamic and complex river system. High rainfall
ranging from 1750 mm in the plains to about 6400 mm in the hills in the state and upper catchment, which includes
Arunachal Pradesh, Meghalaya, Nagaland, Mizoram, Manipur, and neighbouring country Bhutan, causes severe floods in
Assam. Multiple factors, such as excessive sediment load, large and variable flow, easily erodible bank materials, and
aggradations of the channel, have been the possible underlying factors. Further, deforestation and human intervention in
upstream and downstream areas of surrounding Hill States and Assam respectively have caused excessive siltation and

runoff rates, resulting in abnormal rise in the surfaces of major rivers.

Human activities like deforestation, accelerated rate of change in land use, unplanned settlements, filling up low-lying areas
for the construction of buildings, urban development, and temporary flood control measures are some changes that
contribute to the overall vulnerability of the state to floods. The flood-prone area of the state is 31,500 sq km as assessed
by the Rashtriya Barh Ayog, which is about 39.58 % of the total land area of Assam. This is about 9.4% of the total flood-

prone area of the whole country.

The population affected by floods from 2010 to 2020 is provided in Figure 3.1, which shows that the number of affected
people ranged from 7 to 70 lakh in different years. In 2017, 2019 and 2022, the affected population is more than 40 lakh

annually. The number of districts affected and circles indicated by the flood disaster are also provided in Figure 3.2.

3.1. Dam induced Flooding

Assam also witnesses flash floods caused by the release of water from dams upstream in Bhutan and neighbouring States
in the northeast. Release of water from Doyang(Nagaland), Ranganadi(Arunachal Pradesh), and dams in Bhutan causes
large-scale inundation in Assam. The Ranganadi dam has been the main cause of flash flooding in and around Lakhimpur
district, adversely affecting the environment and socio-economic conditions of its people. In July 2017, water was released
from the Ranganadi dam without notice, catching the d i s t admiaistrations and 300,000 people off-guard. Flood water
damaged drainage channels under National Highway 15 between Lakhimpur and Dhemaji and washed away a 50-metre
embankment stretch at Bogalijan in Lakhimpur. Dam-induced flooding is caused mainly because of human error. Timely
communication by dam officials, early warning, and emergency evacuation, could save precious lives, and property, and

prevent the loss of lives and assets of people living downstream.

3.2. Flood Damage and Losses:
The State of Assam faces regular floods yearly, causing loss of lives, property, infrastructure, and livelihoods. Figure 3.1,
Figure 3.2, and Table 3.1 below the affected population of Assam have been presented, highlighting the gravity of the flood

hazard in the state over the years. Similarly, Table 3.2 below presents the damages caused by floods from 2012 to 2022.
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Population Affected by Floods (2010-2022) (in lakhs)

80
70

60

50
40
30
20 -] I
10 -
0 L T . T T . T T T T T I T T T . T

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Source: Flood Memorandum, Assam, 2022
Figure 3.1: Population Affected by Floods (2010-2022)

Table 3.1: Flood Hazard Zonation Statistics in Assam (1998-2015)

% Flood Hazard

% Flood Hazard

Flood
Hazard Severity Hazard Area Flood Hazard (w.r.t. Total Flood
(ha) (w.r.t. State Hazard
Geographic Area) Area)
Very High 48,490 0.62 2.16
High 1,06,659 1.36 4.73
Moderate 2,82,783 3.61 12.54
Low 5,56,080 7.09 24.66
Very low 12,60,562 16.07 55.91
Total 22,54,574 28.75 100
(Source: Flood Hazard Atlas of Assam, NRSC /ISRO 2016)
Districts and Revenue circles affected by floods (2010-2022)
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Figure 3.2: Districts and Revenue circles affected by floods (2010-2022)
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Table 3.2 : Damage caused by Flood in Assam during 2012 to 2023

Population

Crop Area Affected Affected _Human Cattle Lost Total Damages Value

(lakh hectares) (in Lakh) Lives lost (in Crore)
2012 3.28 29.14 144 11408 3591.81
2013 0.71 8.48 NA NA NA
2014 3.67 42.03 90 28 2534.88
2015 3.38 36.67 66 212 1523.79
2016 2.35 39.81 64 5580 10,339.66
2017 3.98 56.02 160 449 4358.81
2018 0.31 13.22 53 556 2491.59
2019 2.15 73.05 101 250 3237.75
2020 1.88 57.89 150 702 2642.99
2021 0.65 5.74 3 13 NA
2022 1.08 57.5 179 2700 10,000
2023 0.21 13.47 18 103 117.68

(Source: Flood Memorandum, Revenue & Disaster Management Department, 2023)
Flood Hazard Zonation mapping was created by NRSC in 2015, considering that the analysis satellite derives flood
inundation maps from multi-sensor satellite datasets from 1998-2015 (17 Years). It was estimated that an area of 22.54
lakh ha is the total cumulative flood-affected area in Assam State and is 28.75% of the total geographical area of Assam.
The total flood-affected area is categorized into five hazard categories, namely, very high hazard (48,490 ha), high
(1,06,659 ha), moderate ( 2,82,783 ha), low (5,56,080 ha), and very low ( 12,60,562 ha).

3.3. Management of Floods

One way to minimize the impact of floods is to implement effective flood management measures. These measures can be
broadly divided into two categories. The first category includes structural measures involving physical infrastructure such
as dams, levees, and reservoirs. The second category encompasses non-structural measures, such as land-use planning,
zoning regulations, early warning systems, community preparedness, and public education campaigns. Implementing
effective flood management measures is crucial for minimizing the impact of floods. These measures can be broadly
divided into two types: structural measures, which involve physical infrastructure, and non-structural measures, which
include policies, planning, and awareness-raising initiatives.
Structural Measures: In this approach, physical structures are envisaged to prevent the flood waters from reaching
potential damage regions. The main structural measures undertaken so far in India are as follows.

1. Embankments, Floodwalls, Flood levees
Dams and Reservoirs
Natural Detention Basin
Channel Improvement
Drainage Improvement
Diversion of flood water

Catchment area treatment/ afforestation

© N o g b~ w DN

Anti-erosion works
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In India, systematic planning for flood management commenced with the Five Year Plans, particularly with the launching of
the National Program of Flood Management in 1954. During the last 48 years, different methods of flood protection,
structural and non-structural, have been adopted in various states depending upon the nature of the problem and local

conditions.

Flood protection is one of the practical methods of damage reduction. Although it is impossible to be completely protected
from flood disasters, mitigation plans can reduce major damages. Flood risk mitigation strategies can be either long-term or
short-term. Structural river training plans are traditionally known methods of flood mitigation, and this method has been
used along with the general flood management approach in most floodplain areas. Flood damage determination is not only
an essential factor for risk management, but it is also a significant parameter in the evaluation of mitigation plans according

to the type and size of measures.

The flood control activities in Assam started mainly after the announcement of the National Water Policy, wherein the works
related to the general development of the rural sector and the protection of major townships in both the Brahmaputra and
Barak valley were taken up. To mitigate the flood problem in Assam, various schemes like the construction of
embankments and flood walls, river training, bank protection works, anti-erosion and town protection works, etc., have
been taken up in different parts of the state by the Water Resources Department of Assam. These flood management
schemes have been implemented from the beginning of the 2nd Five Year Plan and are continuing till now. Table 3.3

describes the information on structural flood management measures in Assam.

Table 3.3: Structural flood management measures undertaken during various five year plans

Length of Embankment 4473.82 Km.
Raising & Strengthening of Embankment 655.502 Km
Anti-Erosion and town protection works 911 Nos.

Sluices  (Minor) 545 Nos.
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Non-Structural Measures: Non-structural measures strive to keep the people away from floodwater. It contemplates the
use of floodplains judiciously. This technique allows the use of floodplains by reducing the disaster dimension while

retaining its beneficial needs. The following are the main non-structural measures:

Flood forecasting based on real-time data by installation of modern/sophisticated instruments
Flood Plain Management
Flood Proofing

Disaster preparedness and response planning

ok~ w0 NP

Flood insurance

Towards non-structural flood management measures, the Central Water Commission (CWC) has established a flood
forecasting system comprising 175 stations on all major rivers. It is implementing the scheme for its modernization and

expansion.

Flood Hazard Zonation (FHZ) is another most important non-structural measures, which facilitates appropriate regulation,
and development of floodplains thereby reducing the flood impact. The recurrent flood events at frequent intervals demand
the need for identification of flood hazard prone areas for prioritizing appropriate flood control measures. In this context,

satellite remote sensing plays an important role in delineating such flood hazard zones.

3.4. Erosion

The erosion history of Assam indicates that between 1912 and 1996, around 868 sq. km. of land was lost to bank erosion,
with mean rate of 10.3 sq. km/ year was lost. Further, studies indicated that significant erosion occurred in Assam due to
the Brahmaputra River during the period 1914 to 1975. The bank line of the Brahmaputra is extremely unstable and mainly
consists of fine sand and silt. Large-scale slumping of river banks occurs when the level falls after a flood. Further, the
Brahmaputra's braided nature adds unpredictability to the erosion problem, making it more serious. The average bank-line
shift of the north bank towards the north is estimated to be 227.5 m/year on average, 331.6 m/year from the north bank
towards the south, 137.2 m/year from the south bank towards the south, and 225 m/year from the south bank towards the
north. Bank floods due to breaches in the embankment render the fertile cultivable land unsuitable for crop production due
to the deposition of coarse sand on the surface to a variable depth. The erosion statistics of Assam are presented in Table
3.4.
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Table 3.4: Soil Erosion Statistics of Assam (2022)

1 Total cultivable area in Assam 34,60,082 ha
2 Area affected by Soil Erosion 1,93,000 ha
3 Area under Wasteland & Degraded Land 2,71,556 ha
4 Area affected by shifting cultivation 1,70,000 ha
5 Average area being eroded due to flood and soil erosion problems 6,500 ha

6 Average area affected by flood annually 4,50,000 ha
7 Average annual rainfall in Assam 2,4000 mm

8 Total Annual Silt Load of Brahmaputra(1990)

at Bhurbandha 3,59,241 cu.m

at Pandu 4,94,357 cu.m

9 Annual Soil Erosion rate(1990)

Jia Bharali River 4,721 Tonnes per sq.km

Puthimari River 2,887 Tonnes per sq.km

(Source: Assam Science Technology and Environment Council
http://www.envisassam.nic.in/soilerosion.asp last accessed on 13th Jan, 2012)

3.5. Flood Control Measures in Assam

Based on the 1954 Policy Statement and the recommendations of Task Force-2004 on Flood Management/Erosion control,
the State Government has undertaken short-term measures as shown in Table 3.5 (a). Table 3.5 (b) shows the division-

wise length of embankments

Table-3.5(a): Short-term Flood Control Measures Undertaken by the State of Assam.

Brahmaputra Valley Barak Valley
Embankments Embankments
1 Brahmaputra 1016 km | Barak 251 km 4458 km
Tributaries 2681 km | Tributaries 510 km
5 Anti-er(?sion/town 21 nos. Anti-er(.)sion/town 156 nos. 687 oS,
protection schemes protection schemes
3 Drainage Channel 599 km | Drainage Channel 251 km 850 km
4 Sluices 56 nos. | Sluices 29 nos. 85 nos.
5 Raised Platform 3 nos. | Raised Platform - 3 nos.

(Source: Water Resources Department, Assam)
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Table-3.5 (b) Division-wise length of embankments

Division Wise District Wise
SI.No. Name of Division Name of District

Length (Km.) Length (Km.)
1 Dibrugarh 364.358 Dibrugarh 290.508
2 Sivasagar 368.995 Tinsukia 73.85
3 Jorhat 238.54 Sivasagar 368.995
4 Majuli 189.214 Jorhat 347.254
5 UAID, Jorhat 55.35 Golaghat 133.85
6 Dhemaiji 199.051 Dhemaiji 199.051
7 Dhakuakhana 104.155 Lakhimpur 432.184
8 N. Lakhimpur 328.029 Sonitpur 220.328
9 Tezpur 220.328 Karbi Anglong 34.162
10 Nowgong 232.047 Nowgong 232.047
11 Morigaon 173.328 Morigaon 173.328
12 Guwahati East 78.14 Kamrup (M) 38.765
13 Guwabhati West 216.89 Kamrup (R) 274.865
14 PGP 18.60 Dorrang 183.138
15 Mangaldoi 183.138 Udalguri 16.00
16 Nalbari 229.51 Nalbari 229.51
17 Baksa 68.70 Barpeta 188.974
18 Barpeta 188.974 Baksa 52.70
19 Chirang 26.105 Chirang 26.105
20 Kokrajhar 26.611 Bongaigaon 25.54
21 Dhubri 67.13 Kokrajhar 26.611
22 Goalpara 58.10 Dhubri 41.59
23 Diphu 34.162 Goalpara 58.10
24 Karimgan] 180.14 Cachar 474.349
25 Silchar 424.709 Karimgan] 195.80
26 Cachar 44.23 Hailakandi 128.246
27 Hailakandi 149.316 N.C Hills 0.00
28 Haflong 0.00 Dima Hasao 0.00

Total 4465.85 Total 4465.85
(Source: https://waterresources.assam.gov.in/portlets/flood-management)

These measures have afforded reasonable protection to flood-affected areas of 16.20 lakh ha out of 31.50 lakh ha of flood-
prone areas of Assam.

Short-Term Structural Measures:

The State Government of Assam has suggested short-term measures like new embankments, gap closure, raising and
strengthening existing embankments, anti-erosion works, drainage development, and raised platforms. As informed by the
State Government, the total cost of such short-term works is around Rs.2022 crore, out of which the works identified as
Priority-l are Rs.1195 crore and as Priority-1l of Rs.826 crore.

Long-Term Structural Measures:

The State Government has suggested the early completion of surveys, investigations, and DPRs and expediting the eight
significant dams (Pagladiya, Tipaimukh, Subansiri, Dehang, Kameng, Lohit, Debang) as under projects for ensuring flood

moderation benefits to the State of Assam.
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