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Foreword

Floods are a frequent occurrence. Even while water is essential to existence, it brings about sadness when it
floods. At times, it has yielded favorable outcomes and bestowed upon civilizations immense wealth and
prosperity. The fertile great northern plains of India which produce nearly 60 percent of our food grains is result
of sediments brought by the floods of Indus-Ganga-Brahmaputra and their tributaries. Parallely, floods have
caused tremendous losses in different resources including economic resources and turned into great tragedy.

Now a days, the frequency of floods has increased and flash floods have also been taking place in the country
irrespective of geographical locations and seasons. The flash flood is having casualities in many folds. Also have
limited remedial measures to prevent such type of disasters. These days, floods lead all disasters in the number
of people affected and in resultant economic losses, with these numbers rising at alarming rates.

Government is always supporting to public in all kinds whenever floods or disasters are taking place. Also, they
are focussing on preparedness, warning, mitigation etc. to reduce the agony of every sufferer. Lots of efforts of
Central Water Commission and other departments have been made for the forecasting floods by considering
new inputs. Present thrust on effective and long-lasting strategy, involves combination of structural and non-
structural measures along with the use of modern technology which can alleviate the problem of floods to a
great degree and to make the country flood resillient.

One thing which every decision maker has to understand is that floods are not something which we have to
prevent. It is the destruction of livelihood which has to be minimized by leaving the room of the river. Like any
other natural entity, rivers have their own course and methods of operation and in order to minimize the loss
and destruction, we have to develop a sustainable ecosystem wherein both humanity and nature can benefit
from each other.

Keeping in view, the floods are taking place in each state & UT, the quantum of misery, havocness of floods,
losses of human, cattle, other property, and total economic losses, the histoical socio-economically recorded
for future references. These database would be of immense use to various departments for their specified
purposes.

(Rajendra R—athoo)
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Executive Summary

Each year, floods cause severe destruction in human life, infrastructure, livelihood, and resources
etc. Owing to its recurrent nature, it is adding the misery of human and animals in many folds. Now a
days, the flash flood gives mental agony to human civilization, further its impact make the public
totally handicapped.

In India, each year intensity and spatial extents of floods are also increasing. Lot of modern
technologies are now a days supporting to alleviate the problems of floods to a great degree. Hence,
it is high time that we should formulate and implement sustainable prevention and mitigation
measures by involving the combination of structural and non-structural measures.

In this regard, the archival record of floods can give insight of flood patterns, type, economic losses
and the severity. Accordingly planning preparedness and warning may be taken to save human lives,
economy and the environment. Thus, a study for archival records has been done for significant floods
during last 22 yearsi.e. for the calendar year 2000 to 2021.

The report clearly indicates that the frequency of floods is more in riverine areas in Assam, Odisha,
West Bengal, Andhra Pradesh, Bihar, Uttar Pradesh, Gujarat etc., compared to other parts of the
country. The flood frequency and quantum in Bihar, Assam and Odisha does not show any trend, but
intermittently severe floods have taken place in different places. The flash floods are very active in
Maharashtra, Uttarakhand, Kerala, Himachal, Arunachal, J&K etc. Due to heavy rainfall, and flash
flood with increased erosion/scouring action, the landslide prone areas viz. Uttarakhand and Kerala
are also experiencing landslides in such a manner that causes severe casualties. Glacial Lake Outburst
Floods (GLOF) are also presently rising phenomenon in Himalayan region. The coastal regions are also
is experiencing multiple and big cyclones almost every year that result into floods. Such incidents
may be linked with the climate change. The economic losses are more in urban areas as compared to
sub-urban, peri-urban areas. The prepared database would be of immense use for those who are
working on floods for different regions, as well as for decision makers, planners, policy makers and
communities in flood affected areas.
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Archival Records of Some Socio-economically Significant Floods in India (2000-2021)

1. Context

India is flood prone country. Flood is recurring phenomenon and causes devastation of life and economic
resources. Lot of serious events are happening during and after flood since times immemorial. After a
generation gap, it would be difficult to know the severity of flood in a region. The context needs to investigate
the incidences of flood disasters and how it affects can be accessed from the records that are available in the
archive. To determine the relationship between flood disaster that took place and what records are available
from the archives, an attempt has been made to study the disaster prevention measures adopted in the past;
find out the disaster response and recovery plans implemented in the past; and make recommendations for
effective disaster prevention and control measures for future flood risks.

An archive is a place where people can go to gather first hand facts, data, and evidence from letters, reports,
notes, memos, photographs, and other primary sources. The benefits of archiving data are: reduced cost - data
is typically stored on low performance, high capacity media with lower associated maintenance and operation
costs. Better backup and restore performance - archiving removes data from backups, reducing their size and
eliminating restoration of unnecessary files.

As floods cause greater economic damage and loss of human life than any other type of disaster. We urgently
need better assessments of flood hazards to reduce the societal impact of extreme floods caused by the rapidly
changing climate, among other factors. Hence, it is essential using archives of past floods to estimate future
flood hazards for the relief of environment. Despite the wealth of flood archive data, it is still challenging to
compare different data sets or integrate these data into risk assessments. To know the past flood variability,
archival data (like historical document, instrumental data, tree rings, speleothemes, sediments, lacustrine
fluvial, marine etc.) is essential. Thus, it is very much needed to prepare a report on archival records of flood of
the country. In view of this, a report on above has been prepared for the Socio-economically significant floods
in the country.
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2. Introduction

2.1 Overview

Flood is the overflow of surface water that normally takes place on dry land. It is a low lying area which is not

normally submerged under any body of water.
overflow of water submerges land where us
heavy rainfall, rapid snowmelt or a storm
surge from a tropical cyclone or tsunami in
coastal areas. It is as such not a purely
hydrological notion but a geomorphological
and water management one. It is the
recurrent phenomenon taking place
repeatedly in the country. It is age old
phenomenon which imposes threats though,
its damages could be minimized by proper
flood management measures. Flood disaster
management requires efficient planning
measures, implementation and policy based
decisions, applications of modern scientific
and communication tools for smooth
functioning of the system. The spatial
extents of the flood affected area need
immediate collaboration and co-ordinated
decisions, relief & rescue measures on urgent
basis. The flood inundation map could be
created by geospatial technologies. Satellite
remote sensing from their vantage position
has unambiguously demonstrated their
capability in providing unbiased and timely
information upon the flood disaster related
things. The flood prone maps as well as
hazard zonation map of various regions in In

Floods are the most frequent type of disasters and occur when an
ually there is no impound of water. Floods are often caused by
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There are two basic types of floods: flash floods and the more widespread riverside floods. Flash floods
generally cause greater loss of life and river floods generally cause greater loss of property. A good percentage
of civilization has settled on the flood plains and the fertile great northern plain of India which produces major
share of our food grains. It is result of sediments brought by the floods of Indus-Ganga-Brahmaputra and their
tributaries. At the same time, flood is the cause of sorrow for the adversely affected communities. Day by day
the disasters are increasing, among them flood is leading. The areas which are not traditionally prone to floods
are evidencing severe inundation due to downpour and cloud bursting.

Urban flood is a common phenomenon in India. Urban areas like metros and cities such as Chennai, Mumbai,
Hyderabad where chaotic urbanisation are giving trouble and need proper management of drainages system.
Evenin the present times floods, have emphasized as the lead disasters in the number of people affected and in
resultant economic losses, with these numbers raising at alarming rates. The recent floods stressed on the
need for proper management of floods and the drainage system.

Central Water Commission (CWC) and NITI Aayog are very much concerned about the causes of the floods and
appropriate solutions for flood disaster. The effective and long lasting solutions for flood are adopted with
combination of structural and non-structural measures along with the use of modern technology. Such
strategies can alleviate the problem of floods to a great degree.

By bringing together oral, socio-economical and environmental history, we intend to develop 'sustainable flood
memories' in which community share their experiences of local flood events. In the country, each year there
might be hundreds of floods taking place but in the present report, only the significant socioeconomic floods
have been considered.

By studying the flood, memories of people in the inundated regions of India, it will provide a long term
perspective on memories and how they shape people's perceptions of environment and society. By aiming to
rethink about the past flood events through lesser known images and photographs, we intend to provide a
greater dimension to the existing historical records. The purpose of this archival report is to provide
sustainable flood memories to the society. In the context of floods, images and visual representations play a
vital role in understanding how these events were perceived and experienced by individuals and communities.
With the same spirit, this reportalso considered to build 'conversational narratives' around flood memories.

2.2 Socio-economical aspects

Floods are the serious concerns for mental agony to mankind. Severe flood puts the risk of life, poverty and
eco-environmental resources. Livelihoods are the prime concerns of human immediately after floods. The
social impact deals with the vulnerability and resilience of the communities exposed to flood hazards. Flooding
of areas used for socio-economic activities produces a variety of negative impacts. The magnitude of adverse
impacts depends on the vulnerability of the activities and population as well as the frequency, intensity and
extent of flooding.

Vulnerability and Resilience

Vulnerability is the attribute that the people have due to their conditions and weakness against a given hazard
or set of hazards depending upon the degree of exposure. The vulnerability of the population depends on
several social factors like- age, gender, economic status, social cohesion, population density, health status,
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race/ethnicity, education, culture, lack of warning and preparedness of the affected community, are the main
concerned. Areas with lowest socio-economic conditions show higher mortality rates. Frequent floods compel
the population to migrate to safer places irrespective of leaving their important resources. Further migration
to urban areas exerts pressures on all sorts of resources.

Flood disasters have adverse consequences of mortality, damage to properties, deterioration or environmental
degradation and human health. Developed and developing countries both are facing similar incidences of flood
disasters, with developed countries have better disaster management and advanced disaster warning systems
to prevent the disaster impacts compared to developing nations that remain unprepared and un-informed
thereby resulting in higher causalities. All those disasters are having mostly negative socio-economic impacts.

Resilience, the ability of a system to resist the perturbation or it is the speed the system recovers after being
disturbed. An area is more resilient if its vulnerability, i.e. potential damage of flooding is lower. Resilient flood
management is based on minimizing the impact on flooding rather than improving the existing flood defense
constructions. The underlying idea is to foster the ability of areas to recover after they had been prone to flood
which in a general sense represents the resilience of a system to persist and absorb changes and disturbances.
This implies that in flood resilience policy, flood damages have to be minimized and normal life has to return as
soon as possible after flood. In ecological systems, the rate of resilience is determined by many factors, like
variability of populations, their capability to adjust to the environmental conditions and to repopulate, flood
resilience touches a variety of sectors and measures as discussed below.

a) Loss of human lives, livestock and property

Floods are one of the most significant types of disasters in terms of human impacts and economic losses. The
loss of human life is one of the most important consequences of floods and it is, therefore, important to take
into account the loss of life. Destruction of crops, loss of human life, damage to property, loss of livestock, non-
functioning of infrastructure facilities and deterioration of health condition owing to waterborne diseases are
the prime concerns of flood disasters.

Flood gives serious damage to land through erosion, landslides, wash out of soil, loss of nutrients, also destroy
critical agricultural assets and infrastructure etc. which gives severe impact on production of fodder, fiber,
crop etc. As a result, it has a direct impact on livestock. In turn, this will lead to the livestock owners a serious
crisis of meat, fish, eggs, milk and fibers. Indirect impacts of land being damaged in flood disaster relate to its
loss of productivity. This is particularly relevant to agriculture and pastoral areas, where reduced productivity
means reduced crop yield and reduced fodder available for stock. In the long run, the loss of productive
capacity of the land is felt throughout and gives lower yield of fodder and fiber which will give impact on milk,
egg, meat, fish etc. This has implications for the livelihoods of pastoral communities and for food security in
areas with low-income and little connection to outside markets.

Examples of long-term impacts include the interruption to communication networks and critical infrastructure
(such as power plants, roads, hospitals, etc.). Flash floods cause more deaths than slow-rising riverine floods.
In case of flash floods which generally dissipate as quickly as they begin, the flood waters aren't always the only
issue. Losses in terms of monetary values depend on the extent of damages caused by floods, depth and
duration of flooding, and the velocities of flows in the flooded areas. It is also dependent on the vulnerabilities
of economic activities and communities. The very nature of flash floods makes them fast and very difficult to
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predict. Since they can occur without warning, it is no surprise that people can be seriously injured or killed by
these disasters. Also, many flash floods occur at night while people are sleeping, thereby adding to the risk.

In addition to the force of the water, flash floods can carry large debris such as boulders. This combination can
cause heavy structural damage to homes making them uninhabitable and can carry away large pieces of
property such as vehicles.

Rooms, vehicles, and other property that came in contact with flood waters may not be salvageable. Homes
that were flooded can be susceptible to harmful moulds. Vehicles that were submerged usually have
irreparable water damage to the engine and other critical components.

b)  Lossof Critical Infrastructure

Large debris and floodwaters can cause structural damage to bridges and roadways, making travel impossible.
Power, telephone, and cable lines can also be taken out by flash floods. Flood waters can disrupt or
contaminate ground water, making tap water unfit for consumption.

c) Deposited Sediment and Silt

Flood waters carry along with them sand, silt, and other debris as they travel. When the velocity of the flash
flood slows, it begins depositing this debris. Floods can leave behind large amounts of silt and other debris that
can make travel difficult and can be costly to remove.

d)  Soil erosion

Rapid soil erosion can be a result of flash floods. Short-duration flash floods primarily affect the floodplain
through sedimentation, causing little to no bedrock erosion or channel widening. Some wetland plants, like
some types of rice, are prepared to withstand rapid flooding. However, floods can harm plants that grow well in
drier environments because the excess water stresses the plants.

e) Economic Losses

Depending on the damage caused, it may prevent local businesses from opening or keep customers from
getting to those businesses. The high cost of relief and recovery may adversely impact investment in
infrastructure and other development activities in the area and in certain cases may cripple the frail economy
of the region. Recurrent flooding in a region may discourage long-term investments by the government and
private sector alike. Lack of livelihoods, combined with migration of skilled labourer and inflation may have a
negative impact on a region's economic growth. Loss of resources can lead to high costs of goods and services,
delaying its development programme.

. Loss of livelihoods

Due to ill effects of flood disasters, economic activities come to a standstill which compels dislocation and the
dysfunction of normal life for an uncertain period. That's why the direct effect on production assets, be it in
agriculture or industry, can inhibit regularly activity and lead to loss of livelihoods. Also the loss of livelihoods
can be felt in business and commercial activities even in adjacent non-flooded areas.

. Decreased purchasing and production power

Loss of livelihoods, reduction in purchasing power and loss of land value in the flood plains lead to increased
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vulnerabilities of communities living in the area. The additional cost of rehabilitation, relocation of people and
removal of property from flood-affected areas can divert the capital required for maintaining production.

After a disaster, the private sector, non-governmental and faith-based organizations provide critical resources
to communities that help save lives and protect property. Following a disaster, these organizations provide
critical resources to help facilitate community and economic recovery.

) Mass migration

Frequent flooding, resulting in loss of livelihoods, production and other prolonged economic impacts and types
of suffering can trigger mass migration or population displacement. Migration to developed urban areas
contributes to the overcrowding in the cities. These migrants swell the ranks of the urban poor and end up
living in marginal lands or informal settlements that are prone to floods or other risks.

g) Psychosocial impacts

The huge psycho-social impacts on flood victims and their families can traumatize them for long periods of
time. The loss of loved ones can generate deep impacts, especially on children. Displacement from one's home,
loss of property, loss of memorabilia and livelihoods, decreased levels of security in the aftermath of floods and
in temporary shelters, and disruption to business and social affairs can cause stress. The stress of overcoming
these losses can be overwhelming and produce lasting psychological impacts.

h)  Political implications

Ineffective response to relief operations during major flood events may lead to public discontent or loss of trust
in the authorities or the state and national governments. Lack of development in flood-prone areas may cause
social inequity and even social unrest posing threat to peace and stability in the region.

)] Adverse environmental effect

Floods have adverse effects on the built environment as well as the natural environment. It can have
devastating effects and a wide variety of side effects, from infrastructure and building damage to effects on
vegetation, human and animal life and livestock. In urban locations, the consequences are particularly
challenging to define. To link the effects of flash floods with the underlying physical processes, researchers
have used data sets from the Severe Hazards Analysis and Verification Experiment (SHAVE). This ought to make
flash flood impact forecasting models more accurate.

1) Socio-Economic Impact due to Urban Flooding

Urban and metropolitan areas are developed as economic engines that contribute valuable GDP to the nation.
Movements of urban development have witnessed migration from rural areas to urban areas, thus, sprawl of
urban areas are serious concerns. These urban areas are somewhere developed and somewhere semi-
developed facing severe crisis during flooding which is in turn giving the negative impact on economies.

k)  Socio-Economic Impact due to storm surges and Tsunamis

Loss of income in the local economy and future losses from the destruction of infrastructure will be a problem
for some time to come. The total financial cost of the last few cyclones storm surges and 2004 tsunami could be
millions or even billions of rupees of damage to coastal structures and habitats. The damages and losses of
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Infrastructure, economy and environment occur in addition to the fatalities of humans and animals as well as
displacement/irrigation of affected population.

Flood waters gives health risks such as contaminated water and food supplies. Loss of shelter leaves people
vulnerable to insect exposure, heat, and other environmental hazards. The majority of deaths associated with
tsunamis are related to drowning, but traumatic injuries are also a primary concern.
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3. Sequential Flood Events of India: Case Studies
between 2000 and 2021

Flood is the most predominent and destructive disaster which devastates both life and economy to large
extent. Floods are not relegated to the least developed nations, but it is also grasping and ravage the most
economically advanced and industrialized nations. Over the years, the intensity of floods is increasing and
associated destruction is also on high surge. This chapter elucidate each year flood events in India and the
damages not have taken place. It will help the policy makers to understand the sequence of flood occurrences
and post flood best practices adopted by the affected state governments and the communities. Starting from
year 2021 and back upto year 2000, the summary of some major flood events of these years are briefly
described.

3.1 State/UT: Andhra Pradesh

(Including Telengana)
Major Floods in 2015, 2014, 2009, 2008

3.1.1 AndhraPradesh, 2015

a) Year/Time of event and its duration: In
the year 2015, rainfall began to pour during
monsoon in the places in the state. Also, on 4"
December 2015, flood took place. At the start of
December, Chittoor district recorded 65.1cm of
rain over the second monsoon season (i.e. 9" to 16"
November 2015).

b) Areas affected: Nellore, Chittor and
Kadapa districts of AP flooded villages (Fig 2). ., 2 : A
Tirumala got a heavy rainfall of 309 mm’ along with  Figure 2: Chittoor, Nellore and Kadapa districts bordering Tamil

Tirupathi with 148 mm in 24 hours triggered a flood Nadureceived heavy rains _
situation in Chittoor District. (https://www.ndtv.com/andhra-pradesh-news/rains-pound-
andhra-pradesh-districts-bordering-tamil-nadu-1250340)
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C) Causes and factors: Thousands of lakes and ponds across the district overflowed, with breaches
reported in some areas due to heavy rainfall generated by the annual northeast monsoon in
November-December 2015.The season began on 9 November, with a depression hitting Tamil Nadu. Rainfall
begin pour in the places of Nellore and Chittor district. Tirumala and Tirupathi in Chittoor District received a
very heavy rainfall. Coastal places of Tada recorded 114 mm of rainfall on the same day. There were 3-4 good
spells of rain between 9" and 15" November, 2015. Heavy rain of about 27 cm pounded the temple town of
Tirupathi. At Sri Kalahasti, a pilgrimage centre in the region, the Swarnamukhi River was reported to be rising.
This flood is Rivirine flood.

d) Consequences & Impacts: As on 4" December 2015, 81 people were reported to have been killed by
flooding in the state, while over 14,000 people had been evacuated to relief camps in Nellore and Chittoor
districts. Transport networks were disrupted. It was estimated that 500 km of roads had been damaged by
flooding, with the Chennai-Kolkata highway damaged the previous day and stranding hundreds of vehicles and
motorists. 3 people were swept away by floodwaters in Chittoor district. Roads were damaged in many parts of
Nellore district, disrupting transport services. Basic necessities, including milk, water, and vegetables, were
affected due to logistical difficulties. Horticulture farms at Pendlimerry, Chintakommadinne, Siddhavatam
and Khajipet Mandals were also destroyed by the rain. Other heavy agricultural losses were reported in
Rayalaseema, Nellore, Prakasam, East and West Godavari districts; Govt. asked agriculture department
officials to drain fields at the earliest in order to save crops. There were heavy infrastructural losses in Nellore
and Chittoor districts, with heavy agricultural losses in Godavari district; more than 500,000 acres of standing
crops had been destroyed. The flood-related damage was estimated in the state included Rs. 12.5 billion
(US$175 million) worth of agricultural-related damages and Rs. 10.25 billion (US$144 million) of damage to
infrastructure; State Govt. requested central authorities to release Rs. 10 billion (US$140 million) for
immediate relief efforts. Nellore district was the most seriously affected, reporting an estimated Rs. 13.95
billion (US$196 million) worth of losses, followed by Chittoor district, which reported losses of Rs. 8.18 billion
(US$115 million). Kadapa district was also seriously affected, with extensive crop damage reported in East and
West Godavari districts and a lesser scale of damage in Anantapur, Prakasam and Krishna districts. The
aquaculture industry in Nellore district was catastrophically affected, with over 8000 hectares of fish and
prawn ponds destroyed, at an estimated loss of Rs. 2.5 billion (US$35 million). Most hospitals in State had
wholly or partially restored services by the end of December 2015.

e) Actions taken on pre, during, and post-events: Chief Minister Naidu directed district officials and
health, water and sanitation officers to organise water purification and set up medical relief camps. On 4
December 2015, Andhra Pradesh Home Minister Nimmakayala Chinarajappa reported heavy infrastructural
losses in Nellore and Chittoor districts, with heavy agricultural losses in Godavari district; he added that over
500,000 acres of standing crops had been destroyed, and that the state government had requested z37.5 billion

(US$498 million) in immediate relief funds from the central government. At the start of December, Chittoor
district recorded 65.1 cm of rain over the monsoonal season thus far, as opposed to a normal 16.1 cm of rainfall.
The state government announced an initial ex-gratia payment of 500,000 (US$6,600) to the relatives of flood
victims, while 140 relief camps were established in Nellore district, the worst affected. 20 million
(US$265,600) of relief supplies were distributed to fishermen, weavers and local communities in the district;
other organisations helped to distribute food packets and blankets. On 24 November, the central government
stated it had released an initial 10.3 billion (US$137 million) towards relief efforts, with further funds possible
following an assessment. In Chittoor district, 8,455 affected households were given a total of 42.9 million
(US$570,000) in compensation, while 10,797 people were sheltering in rehabilitation camps. 4,714,000
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(US$63,000) was sanctioned to compensate for livestock and poultry losses. On 3 December, one then Chief
Minister Chandrababu Naidu offered support to Tamil Nadu, which had likewise been severely affected by the
floods (2015 South India floods, n.d.).

T) Lessons learnt:

. A key lesson learnt from disasters over the last few years by various government departments/NGOs
engaged in relief and recovery operations is the need to collaborate and coordinate among
themselves for greater effectiveness and synergy. As soon as the depression formed over the Bay of
Bengal, a warning was circulated to Inter Agency Group (IAG) members in AP and Tamil Nadu about
the possibility of a cyclone or heavy rains. This helped all the partner agencies to quickly mobilise
resources - both human resources and material to enable speedy response.

. Disaster also brought out the best - both from individuals and the corporate sector in terms of their
contribution to the flood relief effort. Especially heartening was the spontaneous response of
hospitality of ordinary citizens opening up their homes and kitchens for the stranded and needy.
Schools, colleges and other institutions were opened up to provide temporary shelter to displaced
people. Cooked food was provided for many days even after the flood waters receded. In essence,
this kind of humanitarian response which transcended religion, caste, ethnicity and social status,
truly reflected India's ethos and values.

3.1.2 AndhraPradesh, 2014

a) Year/Time of event and its duration: 2™week of June and last week of October, 2014; the state has
faced floods.

b) Areas affected: Torrential rains and resultant deluge were reported in 6 districts of State - Adilabad,
Khammam, Warangal, Karimnagar, East Godavari and West Godavari districts. One of the worst affected areas
is the district of Karimnagar, where 40 villages were under water.

) Causes and factors: Adepression over Southwest Bay of Bengal brought torrential rains and resultant
deluge. River Godavari dangerously
flowing super actively (Fig 3). River levels
were extremely high in Dowleswaram in
East Godavari district, although they
appeared to be falling slowly in
Bhadrachalam. Cyclone Nivar had passed
near the state that caused heavy rainfall
and made the situation of flood.

d) Consequences & Impacts: Last
week of October 2014, left 53 persons dead
and caused a loss of Rs 3,756 crore, but the
situation returned to normal with
floodwater receding. 200 villages under
water across state and around 1,200
people were displaced in East Godavari
district, having to move to higher ground
during the floods (Fig 2). People from the

Figure 3: Godavari River in spate in Andhra Pradesh, 3 districts is high alert
(Source: News18.com, Dt. 18.07.18)
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villages under threat in West Godavari district were also moved to higher ground. Agriculture had also suffered
and about 100,000 hectares of farmland remains under water with soya and cotton crops badly damaged. The
threat of floods in the Krishna basin which was so badly flooded in 2010, was lessened when authorities
released around 80,000 cusecs of water released from the Almatti dam into the Jurala hydro power project,
easing pressure on the dam and the river Krishna. (Andhra Pradesh Floods, India, July 2013, n.d.). This flood
was rivirine flood.

e) Actions taken on pre, during, and post-events: Indian Air Force helicopters were needed to bring in
food, water, medicine and other supplies. Khammam district was also badly hit and 3 rescue teams from the
National Disaster Response Force (NDRF) were deployed there to carry out relief work. Special flood disaster
centres were set up to monitor and co-ordinate rescue and relief work across the state.

) Lessons learnt:

. Need to integrate the contributions of volunteers and non-governmental organizations in disaster
response at the State level has been fact. This integration would have been best achieved at the
district and local levels. NGOs should have been engaged in the planning process for their
involvement in a joint response.

. Therefore, a clear identification of flood-prone areas, periodic maintenance of embankments, and
proper and accurate flood forecasting data was the need of hour. Rather than a temporary solution,
the government was expected look into a comprehensive and holistic approach to flood
management. Integrated Flood Management, within the framework of Integrated Water Resource
Management, has been a paradigm shift from flood control to flood management.

3.1.3 AndhraPradesh, 2009
a) Year/Time of event and its duration: Intervening night of October 5 to 6, 2009

b) Areas affected: The massive flood in the Krishna River wreaked havoc in Kurnool, Krishna, Guntur
and Nalgonda districts of Andhra Pradesh as certain reservoirs overflowed and inundated the neighbouring
area.

C) Causes and factors: Heavy rains that lashed the coastal districts under the influence of the vigorous
northeast monsoon. Heavy rainfall followed by release of enormous quantity of water from reservoir and dam
were added the flood situation. In Kurnool, Krishna, Guntur and Nalgonda districts of Andhra Pradesh as
enormous quantities of water were released from Nagarjunasagar dam and Vijayawada's Prakasam Barrage
inundating about 400 villages, including all island habitations.

d) Consequences & Impacts: In view of the continuing heavy rains, discharge of water from reservoirs
and swollen rivers, as many as 681 villages were likely to be submerged, according to a release from the Chief
Minister's Office.Rainfall reached over 110 millimetres in parts of Hyderabad, with heavier rainfall amounts
outside of the city. More than 37 people having lost their lives and 12 others were reported missing further,
about 36,000 families were displaced (India: Andhra Pradesh Floods Situation Report, 05 Oct 2009, n.d.).

Sudden spells of heavy downpour, cloud bursts and flash floods over a week and especially on the intervening
night of October 5 to 6, 2009, exposed the fragile and inefficient urban infrastructure of the capital of
Telangana (M. Somasekhar). Some experts claimed that it has been a clear case of the impact of climate change
causing extreme weather events. Others pointed out that it was an example of bad planning, encroachment of
lakes and poor urban infrastructure and preparedness. This flood was Riverine flood.
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e) Actions taken on pre,
during, and post-events: Over 88,000
people were shifted to safer places in
the districts of Srikakulam,
Vizianagaram, East Godavari, West
Godavari, Krishna, Guntur, Khammam,
Adilabad, Warangal, Karimnagar,
Nizamabad, Mahabubnagar and
Rangareddy, according to officials of
Disaster Management Department.

The disaster management officials said
the state, as a whole, the affected area

. Figure 4 Roads and houses at Hafeez Baba Nagar in Hyderabad submerged in
has received 34 per cent excess waterHyderabad (Source: Scroll.in, Photo)

rainfall. Chief Minister asked the (https://scroll.in/article/977569/hyderabad-floods-underline-the-need-for-
district collectors to increase the a-climate-resilience-plan-for-indian-cities credit: Special arrangement)

number of medical camps in the rain-
affected areas. He asked the officials to closely monitor the flood situation and take precautionary measures to
prevent loss of lives and property and damage to crops.

The study from the Indian Space Research Organisation (ISRO) used Land Use Land Cover (LULC) imagery and
conducted a dozen simulated, heavy rainfall events over the three southern states. The changes in LULC led to
higher surface temperatures and a deeper and moist boundary layer. This in turn caused a relatively higher
convective available potential energy and, consequently, heavier rainfall. The precipitation levels during
heavy rainfall events have significantly increased from 2000 to 2017. Their findings were reported in the
‘Quarterly Journal of Royal Meteorological Society' on May 18, 2020. According to India Meteorological
Department (IMD), Hyderabad, the unusually heavy rainfall was due to two reasons. The deep depression in the
Bay of Bengal that moved onto the land in Hyderabad (Fig 4). The second was the rain bearing clouds of the
withdrawing Southwest monsoon also pouring out.

) Lessons learnt:

. The areas affected by the disaster included many which had already been suffering from the highest
levels of poverty and food insecurity and the people most severely affected were mainly small
farmers and agricultural laborers in the state. Even the medium income group had been affected
and their food security status changed to highly food insecure.

. The experiences of the recent floods revealed many deficiencies in flood forecasting,
monitoring and management. Especially, the present flood forecasting system failed in
capturing very accurately the extreme precipitation events like the recent flood. The current
flood early warning system also was not widely disseminated down to communities. Where the early
warning reached to communities, they were not well prepared, not willing to evacuate and lacked
confidence in forecasts.

. A number of gaps were also reported in emergency response to the affected population. These
included (a) local stocks (food and non-food) were not readily available in the affected areas and
the affected communities (including women and children) were without food, water, medicines and
shelter, (b) roads and communication networks got damaged due to floods and there were no
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sufficient means of transport for the communities, (c) there were no designated escape points
and/or camp sites as such most communities had to stay under open sky with their women and
children, (d) where camps were arranged, these lacked facilities including toilets for women.
In most areas, local NGOs and civil society was found to be more proactive despite limited resources
in their hands.

3.1.4  AndhraPradesh, 2009
a) Year/Time of event and its duration: August 2008

b) Areas affected: Widespread devastation was in Hyderabad and eight other districts in coastal Andhra
and the Telangana region.

C) Causes and factors: Suddenly torrential rain in Andhra Pradesh on August caused flood situation and
fatalities. Heavy rains and flash floods since 2 days had caused widespread devastation in AP.

d) Consequences and Impacts: Heavy rains had caused flash floods in the state. As many as 70 people
died. About 31 people were feared dead when a truck they were riding to reach their village, was washed away
in the flood waters in Guntur district. Four bodies were recovered from the stream on 10" August 2010 as
reported by India Today. Hyderabad accounted for 14 deaths while 13 other people were killed in the Krishna
district. Nine deaths were reported from Guntur. Seven people were killed in West Godavari, four in Nalgonda,
three in Medak, two each in Visakhapatnam, Khammam and Warangal and one in Karimnagar district. More
than 50 residential colonies in Hyderabad city and dozens of villages in the eight districts remained under
water as several rivulets and water tanks were either overflowing or have breached. Normal life came to a
grinding halt in the affected districts. With some roads under water, vehicular traffic between major towns
remained paralysed. Hundreds of vehicles were stranded on the Hyderabad-Vijayawada and the
Bhadrachalam-Vijayawada roads. Some places received more than 25 cm of rainfall. During the last two days,
places like Hyderabad received 20 cm of rainfall. The water level in Vamsadhara and Nagavali rivers in
Srikakulam district in north coastal Andhra was rising alarmingly due to heavy inflows from neighbouring
Odisha.

The rains have damaged crops over
127,000 hectares of land. 811 tanks were
breached in the affected districts (Andhra
floods toll mounts to 70, officials say
situation grim, n.d.). Hyderabad bore the
brunt of this calamity with 14 people losing
their lives, mostly due to house collapses.
As many as 52 residential areas in and
around the state capital were inundated.
20 tanks and several major storm waters
drains over-flowed. Boats were pressed
into service in the city on August 10, 2008
to rescue people from marooned areas (Fig

- ¢ — -
— . - i TR 3 = ST

Figure 5Andhra Pradesh floods: Alert sounded in 18 villages of Chittoor over

5 & 6). Although the rains receded since  Rayalapond's rising water level (Indiatvnews.com Published on 23.11.21)

Saturday night, hundreds of houses (https://www.indiatvnews.com/news/india/andhra-pradesh-heavy-
remained under water. The water level in
the Hussain Sagar in the heart of the city
rose alarmingly due to heavy inflows.

rains-rayala-pond-water-level-rises-chittoor-villages-evacuated-tripura-
govt-camp-746281)
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Several areas along the outflow channel are faced the threat of inundation as the Greater Hyderabad Municipal
Corp (GHMC) let out the water. Water was flowing over the bridges on the outflow channel, bringing traffic to a
standstill. The water level in the Musi River, which flows through the city, was also on the rise. Fishermen were

warned not to venture in to the sea.

Apart from Hyderabad and Krishna
districts, deaths were reported from
West Godavari (7 no.), Guntur (5 no.),
Nalgonda (4 no.), Medak (3 no.),
Visakhapatnam (2 no.) and Warangal (2
no.). More deaths were reported from
different places. Most of the deaths
were either due to house collapse or
flood. This flood is Rivirine flood.

e) Actions taken on pre,
during, and post-events:

A lorry carrying about 50 people was
washed away in flash floods, in a
rivulet in Guntur district as it was
trying to negotiate the flood waters
over a bridge. Out of those, 40 were
missing on 10" August 2008

news, updated on 14.10.20)

(https://www.indiatvnews.com/news/india/hyderabad-floods-death-toll-
telangana-army-ndrf-join-rescue-relief-work-656956)

(rediff.com). The tragedy occurred when the toll in the continuing heavy rains and flood over the last two days
had mounted to 59, 14 of them in the state capital Hyderabad and 13 in Krishna district. Transport Minister
Kanna Lakshminarayana, who was among the first to reach the spot to oversee the rescue operations, said that
while seven persons survived, three bodies have been recovered. The district administration was making all
possible efforts to rescue the missing people. The state government had opened 85 relief camps across the
state and was providing the evacuated people with food and drinking water.

) Lessons learnt:

. Gaps between Government and Private Sector efforts were bridged. Private companies came
forward, post-disaster, for repairing vehicles, re-phasing loans and personnel management.

. Meetings held at the district and state level to sensitize hospitals, educational and industrial

organizations, communication service providers and Oil Companies etc. sensitizing them to be
equipped with institutional strategies for immediate response during disasters. They were also
sensitized to make back-up arrangements to ensure continuity of life saving services, especially in

the hospitals.
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3.2 State/UT: Assam
Major Floods in 2020, 2018, 2017, 2013, 2009, 2004, 2003, 2000

3.2.1 Assam, 2020
a) Year/Time of event and its duration: May - August 2020

b) Causes and factors: During the 2020 monsoon season, particularly high rainfall was experienced
across central, north, and northeast India, with 15 centimeters more rainfall than usual by the middle of July.
The reason for the excess rainfall was attributed to Madden-Julian oscillation, thereby causing prolonged
break-monsoon conditions which decreased the rainfall in North West India and increased it in North East India.
By 21 July, the meteorological subdivision of Assam and Meghalaya had received rainfall of 1,164 mm as
compared to normal rainfall of 894 mm during the period, an excess of nearly 30%. The catchment areas of
nearby states, Arunachal Pradesh and Sikkim also received excess rainfall nearly to the tune of 16% and 45%
respectively aggravating the flood situation. All the floods were Riverine floods.

C) Areas affected: The flood waters had submerged 9,948 hectares of crop land of 219 villages in
Nagaon, Morigaon, West Karbi Anglong, Dhemayji, Majuli, Sivasagar, Dibrugarh, Tinsukia and Lakhimpur district
(Indiatoday.in, 2020)

d) Consequences & Impacts: Assam State Disaster
Management Agency (ASDMA) reported 5.69 million people
were affected during the season. Initial flooding started in
May 2020 due to heavy rainfall affecting 30,000 persons and
destroying crops across 5 districts. As of October 2020, the
floods affected over five million people, claiming the lives
of 149 people, with an additional 26 deaths due to
landslides, 5474 villages were affected (2020 Assam floods,
n.d.) and over one hundred and fifty thousand people found
refuge in relief camps. It was also found that inundation
was in 5,378 villages in 30 districts (Fig. 7) Appx. 113 flood- Figure 7 Flood inundation of Assam (Source: ISRO map, 30

related fatalities were reported from 23 flood affected July, 2020 TWCIndia)

districts. Rainfall recorded 1223.60 millimetre. (https://weather.com/en-IN/india/monsoon/news/2020-

07-30-isro-releases-satellite-images-of-flood-hit-assam-
Permanently damaged houses appx was 10,063. and.46,490 anq_pihar)
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