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1.0 INTRODUCTION

Urbanisation is a global phenomenon that has significant consequences for resources of
nature, particularly groundwater. Tamil Nadu, a state in southern India, has experienced rapid
urbanisation in recent decades. According to 2011 Census, Tamil Nadu has an estimated population
of 7.21 million people which was an increase from 6.24 million in 2001 census. After 2021, it could
be increase of population roughly around 7.64 Crores in Tamilnadu. The total population growth rate
in 2011 was 15.61 percent while it was 11.19 percent in 2001. In Tamil Nadu, population growth is
currently 5.90 percent higher than in 2011. The Rapid urbanisation has put severe strain on local
water resources, resulting to groundwater depletion.
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‘The state records up to 4 percent of the total landscape of India and is inhabited by 6 percent
of the people, although it only possesses over 2 to 3 percent of the country's water reserves. Almost
96 percent of underground water supplies have already been consumed (EIACP PC-HuB, 2020).
Ground water play a crucial role in various aspects including domestic, agricultural, and industrial
reasons, is being over-exploited in order to fulfil the growing demands of the urban population. This
persistent over-extraction of groundwater is diminishing ground water levels, increased saline
intrusion, and subsidence of land.

Groundwater depletion in India is also a significant concern, particularly in the context of
achieving Sustainable Development Goal 6. Some of the key issues related to groundwater depletion
in India that align with Sustainable Development Goal 6 include water scarcity, particularly in regions
heavily dependent on groundwater for domestic and agricultural purposes. The Reduced access to
water and sanitation, as communities struggle for their water requirements and it has an impact on
public health and well-being. Achieving sustainable groundwater management is crucial for ensuring
the long-term availability of water resources.

1.1 Needs and Scope of the Study

The study on depletion of ground water in Tamil Nadu, India, is of utmost importance due to
the significant challenges and consequences it poses for the region. The specific processes and factors
associated with urbanization that contribute to groundwater depletion, as well as its implications for
water availability and socio-economic development, remain poorly understood. Therefore, there is a
critical need to assess the extent of urbanization and its effects on groundwater depletion, id entify
the underlying causes, and propose sustainable management strategies to mitigate this growing
problem. The study helps to understand the rate and magnitude of urbanization in Tamil Nadu,
including the expansion of urban areas, population growth.

The factors and processes associated with urbanization and quantifying the rate of
groundwater depletion over a specific time period will help give better understanding and helps us
to mitigate groundwater depletion in urban areas through sustainable management strategies such
as rainwater harvesting, water conservation measures, and improved water management practices.
Addressing the socio-economic consequences of groundwater depletion on urban communities,
including potential effects on drinking water supply, agricultural productivity, and economic
development will help assess the existing policies, regulations, and governance structures related to
urban water resource management. It also provides valuable insights for policymakers, urban
planners, and water managers in developing sustainable strategies for managing urban water
resources.

1.2 Objectives
1. To identify the factors contributing to Ground water depletion.
2. Tounderstand the extent of urbanisation on Groundwater depletion.
3. To study the socio- economic effects of Ground water depletion in urban areas of Tamil Nadu.
4

To suggest measures for sustainable urban water management.

2.0 REVIEW OF RELATED LITERATURE

Ibkar et al, (2023) has carried out study in Faridabad, one of Haryana's most important
urban centres, has seen a 32 percentage increase in urbanisation as due to the arrival of a significant
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number of migrants. Manesar, an industrial township, has also seen fast urbanisation as an outcome
of growth in industry and migration. The area's average temperature increased by 2 degrees, along
with an increase in the amount of rainfall, however the average for the region rainfall has stayed
unchanged. A level of groundwater reduction of 0.7 m/year has been observed as a result of
urbanisation and associated industries in overexploited areas of Faridabad and Manesar. To fulfil the
vital demands of the growing population, this has been complemented by significant groundwater
extraction. The chapter goes into considerable length regarding how urban overgrowth affects short-
term morpho-hydrogeological conditions.

[smail et al, (2023) has investigated the temporal and spatial variation of urbanisation and
its effect on the water quality index in Lahore using geographical information systems. Landsat
images were used to track shifts in urban expansion throughout a seventeen-year period. It is used
to create maps, adjusted variations vegetation index to investigate the effect of urbanisation upon the
WAQI. According to the study's findings, the quality of groundwater in cities Lahore has deteriorated
substantially during the past seventeen years. This research has been highly valuable in making
decisions on groundwater resource management and illegal urban expansion in Lahore.

Senthilkumar et al, (2023) It was discovered that, as a result of urban human effects, a higher
level of nitrate was measured lateral pass in the targeted areas. Piper plot revealed groundwater
kinds like Sodium Chloride plus Calcium Bicarbonate, indicating human-caused, saline water
invasion, and rock degradation. lonic ratio plots show that the process limited within the domain's
northern, southern, as well as coastline parts, as well as the exchange of ions and weathering of
minerals from aquifers, influence groundwater. The post-monsoon session saw a slight improvement
in groundwater quality, suggesting the effect from newly replenished groundwater. In general, land
use as well as urban effects all have an impact on groundwater quality. The Ground water has been
shown to be unsuitable for drinking and household utilities in most places, regardless of season, with
occasional exceptions.

Yar (2020) has looked at the use of GIS (geographic information systems) and satellite
imagery to deal with the temporal and spatial variation like urban growth and its relation towards
groundwater formation. The quantitative consequences of cities on the water above ground level of
the earth in Mardan, Pakistan, are the topic of this study report. The investigation found that the most
significant drivers of ground water variation in the examined area were fast population growth
paired with unavoidable urban development over adjacent fertile agricultural land. Furthermore,
tools such as GIS and satellite imagery have been proven to be beneficial in evaluating the temporal
and spatial trends of urban growth, as well as their effects on groundwater systems.

3.0 METHODOLOGY

This research primarily relies on secondary data obtained from diverse sources. The
secondary data collection process encompasses various channels, including government databases,
research journals, official reports and surveys, magazines, news articles, prior research studies, and
web-based reports. This comprehensive approach to gathering secondary data ensures a robust
foundation for the study's analysis and findings.

3.1 Limitations
e Data availability relevant to the study for specific variables were limited.

e The Lack of contextual information for certain variables needed of the study.
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4.0 BRIEFING THE STUDY

Table 1

Hydro-geology Profile of Tamil Nadu
Total regional surface of Tamil Nadu 1 lakh 30 thousand Sq.km
Average Rainfall in Tamil Nadu 995 mm

Total number of Districts in Tamil Nadu 38 districts, 386 Blocks
Source: http://cgwb.gov.in/

Over 73 percent of state's land/ soil is covered by various kinds of hard, fissured crystallised
rocks, which includes as charnockite, gneisses, as well as granites. Open wells range in depth from 6
to 30 metres below ground level. Borewell depths are normally around 30 to 100 metres. Sandstones,
limestone, and shales are among the state's sedimentary strata, whereas Quaternary deposits contain
older alluvium, Newer alluvium, & coastal sands. The artesian head of pressure in Thanjavur's
Cauvery delta ranges from 4.5 to 17 metres below ground level, with a flow rate of up to 270 m3/hr.
Alluvium well yields fluctuate between 27 - 212 m3/hr. In fissured formations, well yields vary
between 7 to 35 m3/hr.

4.1 Ground Water Resources of Tamil Nadu

There are approximately 22,423 million cubic meter of rechargeable freshwater obtainable
for consumption. The current level of use is defined as net ground water extraction, which is
approximately 60 percent of the available recharge, leaving 8875 million cubic meters of water
available. As a result, 40 percent of the available space is usable. Over the past few years prior to
2018, the fraction of secure blocks has decreased from 35 percent to 25 percent, while the proportion
of moderately critical blocks has climbed by the same proportion.

4.2 The Major Factors Contributing to Ground Water Depletion in Tamil Nadu

Groundwater depletion is typically characterised as long-term declines in water level induced
by continuous groundwater pumping. The key factors for depletion of underground water are
discussed below.

1. Over-exploitation: excessive pumping of groundwater for irrigation, industrial use, and
domestic use beyond the replenishment capacity of aquifers. Central Ground Water
Board (CGWB) reported that around 80% of the blocks (administrative subdivisions)
in Tamil Nadu have shown an excessive extraction has caused a drop in ground water
levels. The unsustainable extraction has led to a rapid depletion of groundwater
resources.

2. Agricultural practices: Tamil Nadu is primarily an agricultural state, with around 70%
of the population involved in farming. This sector consumes the largest share of
groundwater, with an estimated 80% of the total groundwater usage in the state being
utilized for irrigation. Therefore, intensive agriculture with excessive use of water for
irrigation, inadequate soil conservation practices, and use of inefficient irrigation
techniques can contribute to groundwater depletion.

3. Urbanization, Population growth and industrialization: rapid urbanization and
industrial growth have led to increased water consumption and the construction of
infrastructure that impairs the natural recharge of groundwater. The growing
population puts pressure on water resources, leading to increased demand for water
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and over-extraction of groundwater. According to a study conducted by the Tamil
Nadu Water Resources Department (TNWRD), the groundwater levels in 11 out of 38
districts in the state have declined by over 2 meters between the years 2006 and 2016
due to urbanization and over utilisation. The water table in some districts has fallen to
alarming levels. For instance, in Cuddalore and Nagapattinam districts, the water table
has declined by over 3 meters in a decade.

According to the Census statistics in the year 2011, Tamil Nadu has approximately urbanized
up to 48 per cent, with more than 35 million individuals living in metropolitan areas. The state
government underlines the importance of urban expansion in its 'Vision Tamil Nadu 2023’, promising
to "promote and facilitate the establishment of sustainable and inclusive cities." The Tamil Nadu
Sustainable Urban Development Project aims to establish an innovative approach to urban
management that encourages local governments to improve a variety of urban services such as
supply of water, sanitation, management of solid waste, and urban transportation networks as well.

The Tamil Nadu Sustainable Development for urban project aims to assist the government in
establishing a new framework for urban management by assisting in the selection of specific local
governments and providing them with outcome grants to improve urban services including the
supply of water, sanitation, drainage of water, solid waste disposal, and urban transportation
systems. This Project involves developing infrastructure in cities such as Chennai, Theni, Nagercoil,
Thoothukudi, Pammal, Namakkal, Sankarankoil, Pallavaram, and Cuddalore. In May 2019, the World
Bank conducted an interim assessment regarding the four hundred million dollar Tamil Nadu
Sustainable Urban Development Project. The Project works with the Tamil Nadu government to
strengthen both the financial as well as administrative abilities of Urban Local Bodies (ULBs) in order
to organise, financing, and actually provide services in an economically viable manner.

Figure 1
A Relative Comparison of Urban Population among States in India, 2011 Census

[lakh population)

Delhi E— 163 (97%)
Rajasthan __ 171 (25%)
Madhya Pradesh l_ 201 (28%)
Karnataka __ 236 (39%)
Gu!arat '_ 257 (43%)
Andhra Pradesh __ 284 (33%)
West Bengal l_ 291 (32%)
Tamil Nadu I 349 (48%)
Uttar Pradesh I_ 445 (229%)

Maharashtra N 508 (45%)

Urban population (share of Urban %)

- 100 200 300 400 500 600

Source: Urbanisation, Twelfth five-year state commission plan, Tamil Nadu.

Urbanization in Tamil Nadu has had a significant impact on groundwater depletion. As urban
areas expand, there is an increasing demand for water of the growing population. As a result,
groundwater resources have been overexploited, resulting in deteriorating water levels as well as
quality in many locations.

1. Increased Demand: Urbanization leads to a higher concentration of population and
economic activities, resulting in an increased demand for water. As the population
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increases, there is a greater need for water for domestic consumption, industrial
activities, and irrigation.

Pavement and Concrete Cover: Urbanization involves the construction of buildings,
roads, and pavements, which decreases the permeability of the soil. This reduces the
capacity of rainwater to penetrate into the ground and recharge the aquifers below the
surface. Instead, most of the rainwater becomes surface runoff, leading to a decrease
in groundwater recharge.

Increased Pollution: Urban areas generate a significant amount of pollution, including
chemicals, waste products, and sewage. When these pollutants infiltrate into the
ground, they can contaminate the groundwater, making it unsuitable for drinking or
irrigation purposes. This further reduces the availability of clean groundwater.

Inadequate Infrastructure: The rapid pace of urbanization often results in inadequate
infrastructure for water supply and sewage management. This leads to leakages, pipe
bursts, and improper waste management practices, causing water wastage and
contamination. As a result, the dependence on groundwater increases, exacerbating
depletion.

Encroachment on Water Bodies: Urbanization often involves encroachment in rivers,
lakes, and ponds in Tamil Nadu. This can disrupts natural flow and recharge of
groundwater. Additionally, the construction of concrete structures on these water
bodies further reduces their capacity to hold water, leading to the loss of precious
water resources.

The socio-economic effects of ground water depletion in urban areas of Tamil Nadu are
significant and wide-ranging. Some of the key effects include:

1.

Water scarcity: Groundwater depletion leads to reduced water availability in urban
areas, resulting in water scarcity. This affects various sectors such as residential,
commercial, and industrial, leading to disruptions in daily life, reduced productivity,
and increased costs for water procurement.

Increased water prices: As the demand for water exceeds supply due to ground water
depletion, the prices of water increase significantly. This can burden households,
particularly low-income families, who may struggle to afford the increased costs of
purchasing water.

Impact on livelihoods: Groundwater depletion can have a severe impact on livelihoods,
especially for those dependent on agriculture. As groundwater levels decline, farmers
face challenges in irrigation, resulting in reduced crop yields and income. This can
contribute to farmers' debt and migration to other areas in search of alternative
livelihoods.

Reduced groundwater quality: Depletion of groundwater can lead to the intrusion of
saline water, which negatively impacts water quality. This affects various uses of
water, such as drinking and irrigation, resulting in health hazards, crop damage, and
decreased agricultural productivity.

Environmental degradation: Groundwater depletion affects the surrounding
environment in multiple ways. It can lead to land subsidence or sinking, causing
damage to infrastructure, including buildings and roads. It can also result in the drying
up of lakes, wetlands, and other water bodies, negatively impacting ecosystems and
biodiversity.
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6.

Social disparities: Groundwater depletion can exacerbate social disparities within
urban areas. Affluent households or industries with the means to drill deeper wells or
access alternative water sources may be less affected than marginalized communities
who lack resources to cope with the water scarcity and rising costs.

Increased dependency on tankers: As groundwater levels decline, the reliance on water
tankers for water supply increases. This dependency on private water tanker
operators can lead to monopolistic practices, exploitation, and unequal distribution of
water resources.

Over-extraction of groundwater in Tamil Nadu has contributed to the contamination of
groundwater resources in the state.

1.

Saltwater intrusion: Over-extraction of ground water affects the water table, leading to
the violation of saline water from the coast. This intrusion contaminates the freshwater
aquifers, making the groundwater unusable for drinking and irrigation purposes.
Contaminant infiltration: Over-pumping of groundwater can create a hydraulic
gradient that draws contaminated water from surrounding areas into the aquifer. This
can occur in regions where industrial activities or improper waste disposal have
polluted the groundwater.

Leaching of pollutants: Groundwater is often contaminated by various pollutants
present in the soil. Over-extraction can increase the movement of these pollutants,
such as heavy metals, fertilizers, pesticides, and chemicals, into the aquifer, causing
groundwater contamination.

Deterioration of water quality: As the water table drops due to over-extraction, the
concentration of dissolved solids, minerals, and other contaminants in the remaining
groundwater increases. This deterioration of water quality can render the water unfit
for consumption and irrigation.

Depletion of groundwater reserves: Over-extraction reduces the availability of
groundwater, leading to depletion of groundwater reserves. This exacerbates water
scarcity issues in Tamil Nadu and negatively impacts agriculture, industries, and
overall water security in the state.

Table 2
Contaminants of Groundwater Quality in Tamil Nadu
Contaminants Districts affected due to contaminants
Salinity Thiruvannamalai, Karur, Perambalor, Villupuram, Pudukkottai, Vellore,

(Electrical Conductivity Ramanathanpuram, Thoothukkudi, Salem, Dindigul, Namakkal, Coimbatore,
>3000 /cm at 25° () Cuddalore, Dharmapuri

. Coimbatore, Karur, Dindigul, Erode, Perambalor, Namakkal,
Fluoride ) . . .
15 /] Sivaganga, Puddukotai, Salem, Ramanathanpuram, Thiruvannamalai,
(>1.5/D) Theni, Dharmapuri, Virudhunagar, Krishnagiri, Trichurapally and Vellore
Chloride Thirunamalai, Ramanathanpuram, Thanjavur, Namakkal, Shivaganga,

(> 1000 mg/1)

Thoothukkudi, Cuddaloreand Pudukkottai

Iron

Namakkal, Tuticorin and Salem

(>1.0 mg/1)

Erode, Cuddalore, Chennai, Dindigul, Coimbatore, Dharmapuri, Kanyakumari,
Nitrate Kancheepuram, Namakkal, Karur, Madurai, Nilgiris, Puddukotai, Perambalor,
(>45 mg/1) Tirunelveli, Sivaganga, Salem, Thiruvannamalai, Ramanathanpuram, Trichi,

Thanjavur, Tiruvallur, Virudhunagar, and Vellore.

Source: http://cgwb.gov.in/
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5.0 DATA ANALYSIS
Table 3

Dynamic Over Extraction of Groundwater Resources of Tamil Nadu, March 2022

Extraction Over Crucial Partially Secure Poor Water Total no. of
Level Extracted Talukas Affected Talukas Quality/ Saltwater Talukas in
Talukas Talukas Talukas Tamil Nadu
Total 360 78 231 463 34 1166
Source: https://cgwb.gov.in/
Figure 2
Groundwater Over Extraction - Tamil Nadu, March 2022
34
360
463
78
231
= over exploited  ®critical ®semi critical safe  ® saline/ poor quality

Source: https://cgwb.gov.in/

The above Table 3 shows that the among 1166 number of talukas, 360 number of talukas are
over exploited due to extraction of ground water resources in Tamil Nadu. 72 talukas & 231 talukas

are under critical and semi- critical stage due to over pumping and extraction of ground water
resources in Tamil Nadu.

Table 4
Average Groundwater Level in Tamil Nadu 2021-22

S S 3 ~
= 5 08 % 8§ 2 3
Year & Month — =) @ I ) 5 N C; S N N N
[N N b= S~ Q a > o N o N N
o 2 £ o = = £ < = S 2 <
N = ) Q o 5 < E ) — N
> 2 & & 3 § £ 35 5 & & ¢
2 & & o =z a = £ = < = 2
Average
Groundwater 637 6.42 6.28 6.04 507 3.04 315 3.63 4.15 474 487 498
Level

Source: http://cgwb.gov.in/gw-year-book-state.html
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Figure 3
Average Ground Water Level in Tamil Nadu 2021-22

Average Ground Water Level (in Meters), 2021-22

4.98

july  Aug  sept oct nov  dec jan feb mar apr may jun

Source: http://cgwb.gov.in/gw-year-book-state.html

The above Table 4 shows the average level of ground water in Tamil Nadu from July 2021 to

June 2022 in which there is depletion in the level of ground water in the month of December, up to

an average of 3.04 meters.

6.0 DISCUSSION

6.1 Government Measures to Alleviate the Stress of the Ground Water Crisis

The inauguration of 'Jal Shakti Abhiyan,' campaign for water conservation and security.
Citizens are encouraged to participate in the programme organised by the Ministry of ]al
Shakti, which focuses upon water-stressed districts and divisions throughout the country.

The Pradhan Mantri Krishi Sinchay Yojana (PMKSY), that aims to improve the use of water,
has 2 slogans: 'Har khet ko pani' and '"More Crop per Drop'.

The National Water Mission, the Dam Improvement and Rehabilitation Programme, the
National Ganga Mission, Flood Control and Forecast, Biodiversity Conservation, the Green
India Mission, Wetland Conservation, and CAMPA (Compensatory Afforestation Fund
Management and Planning Authority) are among the other programmes.

Jal Kranti Abhiyan: The Indian government is working hard to develop communities and
towns by implementing block-level water conservation projects. Its objective is to convert a
water scarcity conditions in villages of the country. It aims to achieve surplus water for
villages through the use of an integrated and holistic strategy that combines conservation
with management strategies.

Under integrated development of water resources and management, the Indian government
launched the National Water Mission to preserve water, decrease waste, and ensure more
equitable distribution between and within states.

Ministry of Drinking Water and Sanitation: The Atal Bhujal Yojana aims to improve sustainable
groundwater management by including communities in over-exploited along with water-
stressed areas.

Increasing rural access to piped drinking water through the National Rural Drinking Water
Programme. It Increases the quality of service given and the greater focus on water quality
protection has an impact on people's lives.
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e The Jal Jeevan Mission (JJM) is merged with National Rural Drinking Water Programme in
order to offer Functional Family Tap Connection (FHTC) to each and every family in rural
region by 2024.

6.2 The Ground Water Bill in Tamil Nadu to Govern and Control Depletion

On 4t March 2003, Government passed the "Tamil Nadu Ground Water (Development and
Management) Act, 2003," which gives provisions for the state authority to manage and control water
depletion.

6.3 Roof Top Rainwater Harvesting (RTRWH) Incorporation into Construction Codes

The regulations regarding Municipal Corporations making it mandatory for every present and
new structures to contain RWH facilities. The government has initiated a large-scale implementation
of the RWH plan in government-owned buildings, private institutions, along with business
establishments in both urban and rural areas. The State has completed all the roof-top RWH coverage.

6.4 Best Practices for Groundwater Conservation in Tamil Nadu

1. Rainwater harvesting: Government has made rainwater harvesting facility mandatory for all
buildings, including residential, commercial, and institutional structures. Rainwater
harvesting structures like rooftop collection systems, recharge wells, and recharge pits are
implemented extensively to capture and recharge rainwater directly into the groundwater
table.

2. Artificial recharge structures: Various artificial recharge structures are constructed to
replenish the groundwater levels. These structures include check dams and farm ponds that
help in enhancing groundwater recharge and reducing surface runoff.

3. Groundwater regulation: The Government regulates the extraction as well as usage of water
underground. It requires individuals and also organizations to obtain licenses for drilling
borewells and mandates the registration of existing wells. This act assists in monitoring and
managing groundwater resources effectively.

4. Community participation: Village-level water management committees, called "Pani
Panchayats," are established to actively involve local communities in managing water
resources. These committees encourage community participation in water conservation
initiatives, dissemination of water-saving practices, and collective decision-making in water-
related issues.

5. Efficient irrigation practices: Promoting efficient irrigation methods (drip irrigation and
sprinkler irrigation systems) reduce water wastage in agriculture. Implementing these
techniques helps conserve groundwater by minimizing excessive irrigation and improving
water-use efficiency.

6. Decentralized wastewater treatment and reuse: Encouraging the adoption of decentralized
wastewater treatment systems, such as constructed wetlands and septic tanks with soak pits,
helps in reducing the burden on freshwater resources. Treated wastewater can be reused for
non-potable purposes, thereby conserving groundwater for essential uses.

7. Awareness campaigns: Educational campaigns and public awareness programs are conducted
to educate people about the importance of groundwater conservation, the need for water-
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10.

saving practices, and the adverse effects of over extraction. Mass media, NGOs, and
government agencies actively undertake such awareness initiatives.

Crop diversification and water-efficient crops: Promoting the cultivation of drought-tolerant
and water-saving crops, along with suitable cropping patterns, can help reduce the pressure
on groundwater resources. Encouraging crop diversification and rotation practices can
enhance water-use efficiency in agriculture.

Water pricing and economic incentives: Rational pricing mechanisms, including volumetric
pricing and the implementation of water tariffs based on usage, can discourage excessive
water consumption and encourage responsible water use. Additionally, providing economic
incentives to farmers who adopt efficient irrigation practices can further promote water
conservation.

Efficient industrial water management: Encouraging industries to implement measures like

recycle as well as reuse of water, adopting water conservation technologies & optimizing
water usage helps reduce groundwater depletion caused by industrial operations.

7.0 SUGGESTIONS TO CONSERVE GROUND WATER RESOURCES

1.

Implement effective management strategies: It includes promoting efficient irrigation
techniques (drip irrigation/ precision farming) to reduce the water wastage. Implementing
water recycling and reusing systems, such as storm water harvesting or greywater treatment,
can also help in conserving groundwater resources.

Promoting water-saving practices, such as fixing leaking taps, using low-flow fixtures, or
limiting outdoor water usage, can help individuals understand and reduce their water
consumption.

Develop and enforce groundwater regulations: Implementing and enforcing laws and
regulations related to groundwater use and protection is crucial for conservation. This can
involve setting limits on groundwater abstraction, promoting sustainable practices in
industries, and monitoring groundwater quality to prevent contamination.

Invest in sustainable agriculture practices: Agriculture accounts for a significant portion of
water usage globally. Encouraging sustainable farming practices, such as crop rotation, use of
cover crops, or precision irrigation, can reduce water demand and minimize groundwater
depletion.

Preserve and restore natural water bodies: Protecting and restoring natural water bodies, such
as lakes, rivers, and wetlands, can help maintain groundwater recharge areas. These areas
play a crucial role in replenishing groundwater reserves and should be safeguarded from
pollution and degradation.

8.0 CONCLUSION

The study has explored the impact of urbanization in relation to the depletion of ground water

have highlighted the significant challenges as well as the consequences associated with rapid urban
growth. The light shed on the detrimental effects of urbanization on groundwater resources and
emphasizes the need for effective management and conservation strategies.

Urbanization is needed but it also leads to increased water demand for vital purpose such as

domestic use, industrial activities, and irrigation in urban areas. The construction of buildings, roads,
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and infrastructure surfaces reduces the natural infiltration of rainfall, resulting in decreased recharge
of groundwater. Additionally, excessive groundwater extraction to meet the growing urban water
needs further exacerbates the depletion of this vital resource. Urbanization induced groundwater
depletion has several adverse effects, including declining groundwater levels, increased
contamination risks, land subsidence, and reduced availability of water for both rural and urban
regions. The depletion not only impacts the sustainability but also impacts the ecological balance and
poses a threat to the livelihoods of communities dependent on groundwater resources.

Furthermore, collaboration among all stakeholders, including government agencies, local
communities, industries, and urban planners, is crucial to ensure effective implementation of
measures and sustainable management of groundwater resources. By understanding and addressing
the challenges posed by urbanization, it is possible to mitigate the adverse impacts on groundwater
depletion and strive towards a more sustainable and resilient urban water future.

REFERENCES

Bierkens, M., De Graaf, I. E. M,, Lips, S., Perrone, D., Reinhard, A.]., Jasechko, S., van der Himst, T. & van
Beek, R. (2022). Global Economic Limits of Groundwater When Used as a Last Resort for
Irrigation. Research Square, 1, 1-28. https://doi.org/10.21203/rs.3.rs-1874539/v1

EIACP PC-HuB  (2020). Water Resources in Tamil Nadu. Retrieved from
https://tnenvis.nic.in/Database/TN-ENVIS_791.aspx

Ibkar, A., Mukherjee, A., Didwania, N. & Rai, S. (2023). Impact of Urbanization on Groundwater in
Changing Climatic Scenario: A Case Study. In: Thambidurai, P., Dikshit, A.K. (eds) Impacts of
Urbanization on Hydrological Systems in India (pp. 323-343). Cham: Springer International
Publishing. https://doi.org/10.1007 /978-3-031-21618-3_17

Ismail, S., Ahmed, M.F. & Bakar, M. Z. A. (2023). Assessing the Impact of Urbanization on Groundwater
Quality of Lahore Region, Pakistan. Environmental Science and Pollution Research, 30, 83292-
83949, https://doi.org/10.1007/s11356-023-28400-4

Senthilkumar, S., Srinivasamoorthy, K. & Gowtham, B. (2023). The Effect of Urbanization on
Groundwater Quality and Hydrochemical Characteristics in Ennore Coastal Aquifers of
Chennai, South India. In: Thambidurai, P., Dikshit, AK. (eds) Impacts of Urbanization on
Hydrological Systems in India (pp. 273-291). Cham: Springer International Publishing.
https://doi.org/10.1007/978-3-031-21618-3_14

Yar, P. (2020). Urban Development and its Impact on the Depletion of Groundwater Aquifers in
Mardan City, Pakistan, Groundwater for Sustainable Development, 11, 100426.
https://doi.org/10.1016/j.gsd.2020.100426

Jul - Sep’ 2023: Volume 3 Issue 3 Quing: International Journal of Commerce and Management


https://doi.org/10.21203/rs.3.rs-1874539/v1
https://tnenvis.nic.in/Database/TN-ENVIS_791.aspx
https://doi.org/10.1007/978-3-031-21618-3_17
https://doi.org/10.1007/s11356-023-28400-4
https://doi.org/10.1007/978-3-031-21618-3_14
https://doi.org/10.1016/j.gsd.2020.100426

