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 Abstract: Water scarcity and urban flooding are major challenges in Bangalore, worsened by rapid urban 

growth, climate change, and the depletion of natural water resources. The destruction of lakes and green spaces 

has reduced the city's ability to retain water, making it more prone to flooding. This has created a cycle of water 

shortages and flood risks. This study explores how urbanization and the loss of natural water sources have 

worsened the city’s water crisis, using geospatial tools to map areas affected by water shortages and flooding, 

as well as the decline of green spaces. It also examines how urbanization has led to groundwater depletion and 

increased flood risks. In order to improve water management and lessen floods, the results emphasize the 

necessity of restoring lakes and green areas. The study concludes with the need for groundwater recharge to 

effectively address the city's water challenges, while also identifying gaps in the literature regarding the role of 

green infrastructure and sustainable urban planning. 

 

Keywords: Water scarcity, GIS, Urban floods ,Climate change, Sustainability 

Introduction 

Known for its thriving tech industry and vibrant culture, Bangalore, the capital of Karnataka, is quickly becoming 

a major urban hub in southern India. Once acknowledged for its abundance of lakes and lush greenery, the city is 

now dealing with a complex water crisis, with frequent flooding and water shortages despite heavy rainfall during 

the monsoon season. These seemingly incompatible problems are brought on by rapid urbanization, ineffective 

water management, and the effects of climate change. On the one hand, the city's expanding infrastructure and 

population have caused excessive groundwater extraction, heavy reliance on outside water sources, and pollution 

of local water bodies, all of which have contributed to the city's water scarcity. On the other hand, the poor 

management of drainage systems, loss of natural water bodies, and widespread development of impermeable 

surfaces have made the city more vulnerable to flooding, particularly during heavy rains. This paper delves into 

the complex relationship between water scarcity and flooding in Bangalore, exploring how both issues are 

symptoms of broader urban planning challenges. The focus is on understanding the root causes of these problems. 

Aims and Objective 

aim: 

 The goal of this research is to better understand the complex relationship between water scarcity and urban 

flooding in Bangalore, with a focus on how urbanization, groundwater depletion, and the degradation of natural 

water systems, particularly lakes and green/blue spaces, contribute to these problems. This study aims to analyze 

the environmental, urban, and policy elements of Bangalore's water using geospatial technologies. 

1. How has Bangalore’s urban growth influenced water scarcity and urban flooding? 

2. What is the impact of the sustainability of green and blue spaces on the city’s water management and 

flood mitigation? 

objective: 

1. To assess the current situation of Bangalore's groundwater levels, the number of existing lakes.. 

2. To examine ten relevant literature reviews, develop a taxonomy of key findings, and identify research 

gaps in the field of water scarcity and urban flooding. 

3. To create GIS maps of Bangalore that illustrate the geographical distribution of water scarcity, and flood-

prone areas. 

The goal of this research is to better understand the complex relationship between water scarcity and urban 

flooding in Bangalore, with a focus on how urbanization, groundwater depletion, and the degradation of natural 

water systems, particularly lakes and green/blue spaces, contribute to these problems. This study aims to analyze 

the environmental, urban, and policy elements of Bangalore's water using geospatial technologies. 
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3. How has Bangalore’s urban growth influenced water scarcity and urban flooding? 

4. What is the impact of the sustainability of green and blue spaces on the city’s water management and 

flood mitigation? 

scope: 

The intent of this study paper is to look into the relationship between water shortage and urban flooding in 

Bangalore, with a special emphasis on the effect of urbanization, the degradation of natural water systems, and 

the impact on water management measures. This research aims to better understand the underlying reasons, 

analyze the current situation of water resources, and investigate prospective options to alleviate both water scarcity 

and flooding threats in the city. 

literature analysis: 
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RESEARCH QUESTIONS: 

1. How has the loss of natural water bodies (lakes, wetlands) and green spaces impacted the city’s 

ability to manage water resources effectively? 

Bangalore, which started as a small walled town in the 1500s under the rule of Kempe Gowda, has undergone 

remarkable changes over the centuries. In the 16th and 17th centuries, the city was centered around the Bangalore 

Fort, with agriculture and natural water bodies like lakes playing a key role in managing local water resources. 

During British rule in the 1800s, the city expanded as the British developed the cantonment area, adding 

infrastructure like roads, parks, and military bases. After India gained independence, Bangalore’s growth 

accelerated, particularly in the 1970s and 1980s, when industrialization and the booming IT sector attracted both 

migrants and businesses, shaping the city into the urban center it is today (Shown in Fig-1).As a result, the city’s 

boundaries began to spread into surrounding places like Whitefield and Hebbal. Starting in the 1990s, the IT boom 

stimulated the creation of new commercial and residential neighborhoods, stretching the city’s limits even further 

into what was once rural terrain (Shown in Fig-2). Bangalore's natural water bodies have been destroyed by 

unplanned urban growth; lakes, marshes, and rivers that once had a vital role in supplying water, regulating floods, 
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and replenishing groundwater have been encroached upon, filled in, or repurposed for development; the loss of 

these green and blue spaces has only made the city's water scarcity and flooding problems worse. As Bangalore 

grew, areas rich in water-retaining features were replaced by impervious surfaces like concrete roads and 

buildings, which decreased the city's capacity to manage water naturally, making it more vulnerable to flooding 

during the monsoon and increasing its reliance on outside water sources. 

 

                       

Fig-1 (Population growth of Bangalore from 1537 to 2011. Source. Census of India..)  
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Fig-2(The growth of Bengaluru) Source: CDP 2009 

2. How has the degradation of Bangalore’s green and blue spaces affected the natural water 

retention capacity of the city, exacerbating both water scarcity and urban flooding? 

Bangalore's fast urbanization has seriously impacted its natural water management systems, owing to the 

encroachment of the city's three major valleys—Koramangala, Challaghatta, and Vrishabhavathi.(fig-3) 

Historically, these valleys were part of the city's natural stormwater drainage system, channelling precipitation 

into nearby lakes and wetlands. However, as urbanization grew fast in the late 20th and early 21st centuries, these 

valleys became more encroached upon and built over. Roads, buildings, and other infrastructure have blocked the 

natural flow of water, which was once channelled to natural catchment areas such as the lakes in these valleys. 

The city's water management system has been disrupted by the encroachment on Bangalore's valleys, which were 

once floodplains that helped manage excess monsoon water. However, rapid development has led to more surface 

runoff and waterlogging, and the shrinking of these valley spaces has also affected the flow of water to key lakes 

like Bellandur, Vengayyana, Hebbal, Agara, Ulsoor, Sankey, and others, which have historically played vital 

roles.As shown in the map of Bangalore’s lakes (fig-4), many of these lakes have been gradually filled in or 

encroached upon, reducing their ability to store water and manage excess rainfall. With these lakes no longer 

functioning as natural buffers, excess rainwater now floods the city, overwhelming drainage systems and 

worsening flooding in low-lying areas. The loss of these natural water retention areas has only made Bangalore’s 

water scarcity and flooding problems worse.  

                         

    Fig-3(Major valleys of Bengaluru)  Paani.Earth                

Fig4(LakeBengaluru)https://commons.wikimedia.org/ 

The rapid development of infrastructure in Bangalore has disrupted the natural flow of water, with impermeable 

surfaces like roads and buildings preventing rainwater from replenishing the groundwater table. The replacement 

of green spaces with concrete has increased surface runoff, which in turn has overloaded the city’s drainage 

systems. As a result, stormwater isn’t being absorbed or diverted properly, leading to persistent water shortages 

and frequent flooding during heavy rains. 

Bangalore’s lakes and wetlands were once natural catchment areas, capturing excess monsoon water and gradually 

releasing it to recharge groundwater. However, due to widespread encroachment, pollution, and the loss of 

surrounding open spaces, many of these lakes—especially Hebbal and Agara—have either shrunk or become non-

functional. This disruption has impaired their ability to manage water flow, contributing to poor water quality and 

a nearly 30% drop in groundwater levels over the past decade (KSPCB, 2019). With these lakes no longer serving 

as natural storage, rainwater is either diverted or lost to evaporation, while the increased surface runoff 

overwhelms the city's stormwater systems, as seen in the Vengayyana Lake catchment area where encroachment 

and inadequate drainage further exacerbate the issue (BDA, 2015). 

Bangalore’s rapid growth has drastically changed the landscape, particularly by expanding built-up areas and 

reducing green and blue spaces (Fig-5). Natural features like lakes, marshes, and valleys once played a crucial 

role in managing stormwater, storing excess water, and maintaining hydrological balance. But as more housing, 

https://paani.earth/
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roads, and infrastructure are developed, much of these natural spaces have been encroached upon or replaced by 

impermeable surfaces. This has significantly diminished the city’s ability to retain water, as rainwater can no 

longer seep into the ground or accumulate in lakes and wetlands. 

             
           

Fig-5(Green and blue cover reduction due to urbanization).Source: EWRG, CES, IISc 

The parts of Bangalore identified as having substantial water scarcity are strongly related to locations where lakes 

have been closed or drastically reduced in capacity. These lakes have historically played an important role in 

groundwater recharging and stormwater management. However, as urbanization has increased, many of these 

lakes have been encroached upon, filled up, or rendered non-functional, resulting in a significant decline in natural 

water retention capacity(Fig-6). Water-scarce zones on the map include Whitefield, Electronic City, and 



                                                            International Journal of Advanced Multidisciplinary Application | IJAMA 
                                                                                                                              Volume 2 Issue 4 April 2025 

                                                                                                                                      ISSN No: 3048-9350  
 

www.ijama.in 

P a g e  |  5 5  

 

Koramangala, which were once sustained by functional lakes such as Vengayyana, Bellandur, and Agara. As these 

lakes have dwindled or disappeared, the groundwater recharge that they formerly provided has been lost, directly 

contributing to water scarcity in these areas (KSPCB 2019). The closure of these lakes has left these areas heavily 

reliant on external water sources, intensifying the city’s overall water crisis. (Fig-7). 

The flood-prone areas of Bangalore on the map approximate closely to regions where lakes have been blocked or 

encroached upon. (Fig-8).  Lakes like Bellandur, Hebbal, and Vengayyana have historically played an important 

role in stormwater management, absorbing surplus rainwater during the monsoon season and averting flooding. 

However, encroachment and deterioration have greatly diminished these lakes' ability to store and manage 

precipitation. As a result, water that would have been absorbed or gradually released into the ground is instead 

freely flowing as surface runoff, overloading the city's drainage infrastructure. The degradation of these lakes, 

combined with increased development, has made these areas more vulnerable to floods, emphasizing the need for 

immediate restoration of these water bodies to decrease flood hazards. 

 

               Fig-6(water scarce zones.)                                                  Fig-7 (Flood prone areas.) 
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                                  Fig-8(Understanding flood-prone areas and water scarcity zones  

 

METHODOLOGY: 

The methodology used for this study employs a multifaceted strategy that combines qualitative and quantitative 

data, GIS technologies, and field-based analysis to evaluate the relationship between water scarcity and urban 

floods in Bangalore. The study emphasizes the influence of urbanization, the destruction of natural water bodies 

(lakes, marshes, and valleys), and the need of green and blue spaces in sustainable water resource management. 

• Involves analyzing current academic literature, government data, and case studies to develop a 

theoretical framework and identify major concerns in the interaction between Bangalore's urbanization, 

water scarcity, and flooding. 

• Geospatial technologies will be utilized to map the geographical distribution of water scarcity, flood-

prone areas, and the locations of Bangalore's major lakes and natural water bodies. This enables 

analysis of the relationship between urban development and water-related challenges. 

•  Process: 

1. Mapping historical land use and urban growth. 

2. Identifying areas with high urbanization and low natural water retention (lakes, wetlands). 
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3. Mapping flood-prone and water-scarce regions based on current data. 

4. Comparing past and present maps to identify changes and trends. 

• To determine the quantitative impact of urbanization and the loss of green and blue spaces on water 

management. Data will be collected on groundwater levels, rainfall patterns, flood frequency, and 

stormwater discharge volume. 

 

                                 

 LIMITATIONS: 

The study's limitations include the availability and accuracy of historical data on Bangalore's water bodies, which 

may be insufficient or inconsistent as a result of growing urbanization and encroachment. Furthermore, the 

complexity of urban water management systems makes it difficult to pinpoint the precise effects of lake 

degradation on flooding and water scarcity. The study's limitations include a lack of real-time data on groundwater 

levels and rainfall, which could have allowed for a more dynamic analysis. Finally, policy proposals may be 

limited by the political and economic viability of large-scale lake restoration and urban development changes. 

GAP: 

A significant gap in this research is the analysis of parks and green areas in Bangalore as part of green mapping 

for water management. While lakes and wetlands have been investigated, urban parks' contributions to stormwater 

management and groundwater recharge have received less attention. Future study should focus on incorporating 

parks into urban development in order to improve flood mitigation and water conservation. Sustainable design 

strategies, such as permeable surfaces and rainwater harvesting, may be critical in alleviating Bangalore's water 

issues. 

CONCLUSION: 

To summarize, the destruction of Bangalore's natural water bodies has contributed considerably to both water 

scarcity and urban flooding. The loss of lakes and wetlands, combined with rising development, has reduced the 

city's ability to store water and recharge groundwater. Effective restoration of these water bodies, together with 
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improved urban planning, is critical to managing both flooding and water scarcity problems. To ensure Bangalore's 

water resilience, sustainable water management strategies must prioritize the integration of green spaces. 
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