
 

24 Attribution-NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0) 

 

Integrated Journal for Research in Arts and Humanities 

ISSN (Online): 2583-1712 

Volume-5 Issue-1 || January 2025 || PP. 24-29 

 

https://doi.org/10.55544/ijrah.5.1.4 

 

Drowning in Our Progress? Tackling the Growing Menace of Urban 

Floods in India 
 

Panna Chandra Nath1 and Aditya K. Joshi2 
1,2Mobius Foundation, Connaught Place, New Delhi, INDIA 

 
1Corresponding Author: pcnath722@gmail.com 

 

ORCiD 
 

https://orcid.org/0000-0002-9983-9564 

 

 
www.ijrah.com || Vol. 5 No. 1 (2025): January Issue 

 

Date of Submission: 21-12-2024 Date of Acceptance: 31-12-2024 Date of Publication: 12-01-2025 

 

ABSTRACT 

 
A recent key challenge called urban flooding has grasped Indian cities, collectively impacted by climate change and 

unsustainable infrastructural developments. Major cities throughout the country e.g., Mumbai, Delhi, Kolkata and Chennai, as 

well as smaller cities like Vadodara and Guwahati, are facing increased frequency and intensity of floods. Extreme rainfall 

events, urban sprawl, and inadequate infrastructure drive this. Further, this can solely be a consequence of heavy rainfall but, 

is intricately linked to man-made alterations like encroachment on water bodies, antiquated drainage systems, and a surge in 

population leading to higher waste production. The fast-paced urbanisation in the last few decades has resulted in the decline of 

natural water bodies that once soaked the excess downpours of monsoon seasons. Additionally, drainage systems in many cities 

were designed for lesser rainfall, and are incapable of coping with the increased intense rainfall in shorter spells. Accumulation 

of waste and siltation in the drainage systems have further multi-folded the urban inundation issues in India. Due to this the 

incurred economic losses and human fatalities in the country remain difficult to believe. Collective awakening of stakeholders for 

climate-resilient urban infrastructure, proper waste management, and upgrading drainage outdated systems can reduce the 

inflated risks of urban flooding in India. 
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I. INTRODUCTION 
 

Gujrat has received 108% of its annual rainfall, 

with the heaviest in the month of August 2024, which is 

23% of its total seasonal rain in just three days [1–2]. 

The resulting floods took around 49 lives in the last 

week of August, around 2600 livestock perished and 

more than 40 thousand people had to be relocated. Cities 

like Vadodara, Valsad, Jamnagar, Morbi, Devbhumi 

Dwarka and Rajkot experienced heavy rainfall between 

20-29 August 2024 leading to complete water logging 

[1,3]. 

Increasing instances of submerged streets, 

vehicles, and houses have become commonplace, 

extending from the south to the north and from the west 

to the northeast of the country. Urban flooding in India 

has been on the rise in recent years, severely affecting 

major cities such as Vadodara, Valsad, Pune, Bangalore, 

Hyderabad, Ahmedabad, Delhi, Chennai, Mumbai, 

Surat, and Kolkata, as well as smaller cities like 

Guwahati and Silchar. These cities are considered the 

country's economic growth hub. India expects the urban 

area's population to rise from 31% (Population Census of 

India 2011) to 52% by 2050 [4]. Since the beginning of 

the 21st century, built-up areas in developing countries 

like India have experienced unsustainable growth and 

development. Furthermore, elevated levels of pollution 

and waste are primary factors contributing to the 
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increasing fragility of urban settlements. While India's 

agroecology and climate naturally benefit from heavy 

and prolonged rainfall, unsustainable urbanisation and 

development, coupled with environmental negligence, 

are turning the benefits of monsoons into catastrophic 

events in urban areas. 

 

II. UNVEILING THE DELUGE: 

BEYOND THE MONSOON 

DOWNPOUR 
 

Heavy rainfall alone is a gross 

oversimplification for understanding the flood crisis in 

India's urban localities. This complex issue is closely 

linked to numerous unchecked man-made disturbances 

to the natural cycles. In the last five to seven decades, 

the duration and timings of rainfall have changed [5], 

with a non-significant reduction in average annual 

rainfall during summer 

(https://www.data.gov.in/catalog/rainfall-india), 

monsoon and post-monsoon periods in the country 

(https://hydro.imd.gov.in/hydrometweb/(S(0dmn4eftbxfi

20ffx5aj4b55))/landing.aspx). The monsoon spells 

which were relatively steady across the season have now 

become more segregated into active and lean spells of 

short duration [6], leading to extreme rainfall events in 

shorter periods. 

Global Warming has caused increased Sea 

Surface Temperatures (SST) impacting water 

evaporation and atmospheric pressure depression. These 

factors are increasing the Sea water evaporation levels, 

accumulation of beyond-carrying capacity moisture in 

clouds, and irregular distribution of clouds in the sky, 

resulting in extreme rainfall and cloud burst instances. 

This has had a significant impact on the monsoon-led 

precipitation patterns in major cities across the country. 

Alongside, rapid and unsustainable urbanisation and 

infrastructural developments have particularly made 

Indian cities more vulnerable to heavy rain, and the 

situation is becoming unprecedented due to the effects of 

climate change. Cities like Mumbai, Pune, Delhi, 

Vadodara, Valsad, Jamnagar, Morbi, Devbhumi Dwarka, 

Rajkot, Khammam, Warangal, Nalgonda, Guwahati, and 

Silchar faced devastating flood incidents in 2024 [7–9], 

which submerged major roads and disrupted normal 

functioning for several days. 

2.1. Urbanisation and Encroachment 

Another crucial factor for Indian cities is the 

change in land use due to urban sprawl. This has 

alarmingly led to the concretisation of critical natural 

water bodies. Bengaluru, once known for its abundant 

lakes, has experienced a drastic reduction from 1452 to 

194 in the last six decades [10]. In the National Capital 

city of Delhi, around 50% of the total official water 

bodies have disappeared in the process of urbanisation. 

The ground reality reveals the absence of 635 out of the 

1291 total assessed water bodies in and around the city 

[11]. Similarly, in the east, Kolkata has seen a 46% 

reduction in its water bodies from 3874 to 1670 in just 

one decade, including a Ramsar Site (1208) [12]. 

According to India's 2022–23 water body census, there 

are approximately 70,311 urban water bodies [13]. The 

other major cities, like Mumbai, Chennai, and 

Hyderabad, have respectively witnessed a decline in 

71%, 90%, and 55% of their water bodies since 1970 

[13]. 

Floodplains can significantly reduce the flow 

rate of rivers by storing excess water during the 

monsoon season, helping to reduce the excess flow and 

recharge groundwater. The Delhi Development 

Authority reports that approximately 75% of the total 

9700 hectares of Yamuna flood plains has been 

encroached [14], thereby diminishing their capacity to 

withstand the intense downpours in and around Delhi. In 

the last three decades, India, as a whole, lost around 30% 

of its water bodies due to encroachment and 

unsustainable urbanisation [13], most of which were 

located in and around urban areas. The impact of 

extensive urban development became a reason for grief 

in the cities of Gujrat this year [7]. Natural water bodies 

serve as sponges, absorbing excess water during the 

monsoon season and directing it towards replenishing 

the underground water table. The process of 

concretisation due to city expansion and urbanisation has 

wiped out these sponges, resulting in retention of most 

of the rainwater in urban areas, leading to inundation. 

2.2. Antiquated Drainage 

Drainage systems in India are under serious 

strain and cannot cope with the excess rainfall and 

increased rain intensity in shorter spells. The existing 

drainage systems in major Indian cities are significantly 

outdated [15]. For example, present-day Mumbai’s 

stormwater drainage system was built almost a century 

ago and was designed to handle a maximum of 25 mm of 

rainfall per hour [16]. Similarly, Chennai can withstand 

a rainfall of 30 mm per hour. During the intense 

monsoon, rainfall doubles the per-hour carrying capacity 

of the drainage systems, thereby retaining the whole 

spell for days in submerged conditions. Around five 

decades ago, Delhi designed its drainage system to 

handle a downpour of 50 mm for 24 hours [17]. 

Currently, sewage mixes with around 50% of the 

drainage systems, further straining the already stressed 

drains [17]. Over a century ago, Kolkata constructed its 

latest drainage network, designed to handle a maximum 

rainfall of 100 mm in a single day during an intense 

season [18]. The city's single-day intense rainfall has 

averaged twice as much [19]. Heavy rains in shorter 

spells have surpassed the urban drainage system’s 

potential in India, failing to channel the excess flow out 

of the locality. 

2.3. Population and Garbage Glut 

Rapid population growth and increasing waste 

production and accumulation in most major Indian cities 
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also lead to urban flooding. As cities grow and expand, 

the migration of people to urban settlements intensifies 

the pressure on the existing infrastructure. The 

increasing population density leads to an increase in 

waste generation; in the absence of adequate waste 

disposal measures, these wastes accumulate in and 

around the drainage systems. The design of these 

systems fails to channel the waste, leading to continuous 

accumulation that clogs the drains and diminishes their 

capacity to handle normal rainfall. A glut of waste 

burdens most Indian cities causing the canals and drains 

to choke and reduce their hydraulic capacity [20]. 

Mumbai's drainage systems receive a daily dump of 80-

110 MMT of plastic waste, the majority of which is 

single-use [21]. Reports suggest that around 85% of the 

sewage overflow in Chennai was because of the solid 

waste clogging the drains [22]. Solid waste accumulation 

in Kolkata and Delhi drainage systems is reportedly 

choking the normal discharge of water and sewage [23]. 

This has led to congestion and stagnation of rainwater in 

these cities. 

 

III. THE PRICE WE PAY 
 

In India, urban floods cause a significant loss of 

human life and property each year. Annually, lakhs of 

people are affected by urban floods in India, and almost 

all major cities like Mumbai, Delhi, Bangalore, 

Hyderabad, Chennai, Kolkata, and Guwahati face the 

problem. From 2011 to 2020, floods in India claimed 

approximately 1500 human lives annually [24]. In the 

year 2023 alone, monsoon-related disruptions in Delhi 

caused an economic cost of 10000–15000 crore; and 

urban floods have taken 28 lives so far in Delhi in the 

year 2024 [25–26]. The 2005 flood, widely regarded as 

one of the most significant in Mumbai's history, claimed 

the lives of approximately 1000 people and resulted in 

an economic cost of INR 2800 crore [27–28]. Nearly 

every year, the city experiences flooding, with four 

floods in the last decade (2015, 2017, 2019, 2023) [29]. 

According to records, the Hyderabad floods of 2020 took 

around 33 lives and caused an estimated INR 670 crore 

property loss and damage [30]. Chennai experienced 

intense floods in 1976, 1996, 1998, 2005, and 2015. The 

increasing severity of successive deluges claimed around 

484 lives and led to an economic loss of INR 14602 

crore [31]. In 2022, a dyke breach caused around 90% of 

Silchar, a town in Northeast India, to submerge resulting 

in approximately 32 fatalities [32]. 

The stagnant water in the urban floods becomes 

the breeding ground for several disease-causing vectors 

and leads to the outbreak of waterborne diseases like 

dengue, malaria, and cholera. Studies show that single-

day intense rainfall and subsequent urban flooding are 

likely to increase in the country's future, with a surge in 

intensity of 19–60% by the year 2050 compared to 2015 

[33–34]. 

IV. TURNING THE TIDE 
 

In India, different missions and schemes have 

been introduced from time to time. However, the 

scenario of urban inundation and associated life and 

property loss has remained as acute. One of the reasons 

is that even flagship missions like the Jawaharlal Nehru 

Urban Renewal Mission and the Smart Cities Mission 

did not prioritise floods and urban flooding in their 

strategies. In 2015, the AMRUT (Atal Mission for 

Rejuvenation and Urban Transformation) mission was 

launched, which addressed the lack of proper drainage in 

urban planning. However, its functioning has not 

rigorously been implemented, and only 719 projects 

costing INR 1.6 thousand crore have been completed in 

seven years [27]. Implementation of these missions need 

to be fast-paced and proper action is required to address 

all aspects of urban floods. Urban flooding is becoming 

common in India, and collective awakening is required 

to mitigate the issue at the earliest. 

The government's commitment to transforming 

India into a flood-resilient nation is of utmost 

importance. Research indicates that investing $1 in 

flood-resilient infrastructure today could prevent $248 in 

damages in 2050 and reduce the possibility of inundation 

by 50% [35]. Adequate enforcement of urban planning 

regulations is necessary to minimize encroachment on 

natural water bodies. Policies must also promote 

climate-resilient infrastructure and green buildings in 

urban areas to minimize interaction with water contours 

[36]. Furthermore, it is crucial to upgrade and modernize 

the inadequate and outdated drainage infrastructure, 

ensuring real-time monitoring and maintenance. In 

addition to waste accumulation, siltation is a major 

concern in choking the drainage systems in India [20]. 

Therefore, regular de-siltation of the drainage systems is 

required to keep the hydraulic capacity of the drains 

intact. Advanced technological involvement is also 

required to involve GIS technologies and real-time 

weather forecasting systems to enable timely evacuation 

and engage preparedness measures to reduce the impacts 

of urban flooding.  

Every citizen has a role to play in mitigating the 

urban floods. People must encourage proper waste 

disposal both individually and at the community level 

and must support urban green initiatives while also 

demanding accountability from authorities towards 

creating cleaner, greener, and more resilient cities. 
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