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ABSTRACT

Water quality and water resources make an impression 
on the social, economic and political advancement of 
society. With the rapid growth of urbanization and 
industrialization linked with economic and social 
needs, the pollution of water has reached a level of 
no return. Water is defined as harmful for human 
and aquatic lives when it is become contaminated 
by unexpected substances such as heavy metals, 
agricultural and industrial chemicals, hydrocarbon 
fuels, radioactive materials, sewage, pharmaceutical 
drugs, and biologic agents such as bacteria, parasites, 
and viruses. This water is considered polluted or con-
taminated (Bagul et al. 2015), The problem of water 
pollution becomes more hazardous in a region where 
availability of water is critically less like the state of 
Rajasthan (Coyte et al. 2019). The situation of surface 
water pollution in arid and semi-arid areas of state 
is alarming. We know that every living being needs 
water for their survival. All living being intake water 

directly or indirectly from various water resources. 
Intake of polluted water would be harmful for them. 
Transport of bio-accumulative pollutants to food 
chain makes the situation more grievous. So, it is the 
need of the hour to examine the magnitude and range 
of water pollution in the water bodies, especially in 
the state like Rajasthan. In the present scenario we 
can’t prevent water to being polluted totally but the 
scaling down of pollution is imperative. It is high time 
to take some steps to educate and spread awareness 
to the people regarding this alarming issue.

Keywords  Ecological contaminants, Environment 
pollutions, Water pollution, Water quality, Water 
resources.       

INTRODUCTION

Clean and potable water is necessary for maintenance 
of life. Water is not only an important environmental 
need for all forms of life, but it also plays a signifi-
cant role in socio-economic advancement of human 
population (Praveen et al. 2016). Water is a basic 
part of every living being and it is required to fulfill 
various types of needs in every stage of the lifecycle. 
Other than drinking, water is used for cleaning, food 
processing, industrial operations, and agricultural 
work. Water has always been one of the most essential 
entities for survival of living systems almost since the 
evolution of life form. Studying water systems is very 
important for improving water quality because it can 
have a big impact on living systems, either directly 
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or indirectly (Bhattacharya et al. 2018). Resources 
related to water is very important for maintaining 
sufficient food source as well as a productive en-
vironment for all the living organisms. With the 
growth of human populations and economies, global 
freshwater demand has been increasing quickly. With 
the threatening of the sources of food supply, water 
shortages severely lower biodiversity in both aquatic 
and terrestrial ecosystems (Kılıç 2020). The most vital 
and vulnerable freshwater system are the river, lakes, 
ponds, and traditional storages like johads, nadi plays 
a significant role in the sustenance of all life forms. 
The downfall in the water’s quality in freshwater 
systems threatens its sustainability and has become a 
cause for concern (Venkatesharaju et al. 2010). Water 
is the very precious resource and highly rich substance 
that covers the surface of the Earth approximately 
71%. Only 0.5% of the total water on earth is easily 
available for human use. There are many different 
places where this water can be found, including ice 
caps, ponds, lakes, reservoirs, rivers, streams, and 
rainfall. Seawater makes up 97% of all water on 
Earth, and desalination is the only process that can 
make it usable. The remaining 2.5% is freshwater 
which is present in the form of ice cap or stored as 
ground water (Baker et al. 2016). Water pollution has 
become a grave environmental concern in India and 
specially a desert dominant state like Rajasthan. Its 
impact has traditionally been related to public health 
risks. As estimated approximately 70 % of the receiv-
able surface and ground water is polluted because of 
inappropriate disposal of untreated sewage, domestic 
wastes, agricultural wastes and industrial wastes di-
rectly into rivers, lakes and streams (Rakhecha 2020).

The primary causes of water pollution are at-
mospheric deposition, radioactive waste, leaks from 
water tanks, and the discharge of effluent wastes. 
Industrial waste and heavy metal disposal can build 
up in lakes and rivers, dangerous to the health of 
people and animals. The main culprits behind im-
munological suppression, impaired reproduction, and 
acute poisoning are toxic elements found in industrial 
waste. Infectious diseases like cholera, typhoid fever 
(Juneja and Chaudhary 2013) and other diseases like 
gastroenteritis, diarrhea, vomiting, problems related 
to skin, and kidney spreads through polluted water 
(Khan and Ghouri 2011) affecting human health. 

Various water pollutants are the reason for killing of 
sea weeds, aquatic birds, fishes, crustaceans and other 
aquatic organisms that serve as food for human. Con-
centration of bio-accumulative pesticides like DDT 
concentration in water resources is amplifying along 
with the food chain. These pesticides are dangerous 
for human health (Haseena et al. 2017).

 Water quality is categorized into different grades 
according to the parameters to pollution levels. 
(Xu et al. 2014). The physical parameters of water 
quality are- turbidity, temperature, color, total solid, 
taste, odor, electric conductivity (EC) and chemical 
parameters of water quality includes pH, acidity, 
alkalinity, residual chlorine, sulphate, fluoride, ni-
trates, dissolved oxygen (DO), biochemical oxygen 
demand (BOD), radioactive substance (Omer 2020). 
Therefore, water quality assessment involves analysis 
of various physico-chemical, biological and microbi-
ological parameters that shows the biotic and abiotic 
status of ecosystem (Rao et al. 2012).

Methodology of the study

This paper is mainly based on secondary sources of 
information that includes the data available in var-
ious academic journals, books, and publications of 
the government and other nodal agencies related to 
water resource conservation. Main methodology of 
the study may be outlines as:

1   To identify the causes and sources of water pollu-
     tion on water resources in Rajasthan
2  To know impacts of water pollution on various 
     water resources in Rajasthan
3   Conclusive remarks

Causes of water pollution in Rajasthan

Water quality in the desert state of India Rajasthan 
is afflict by the coexisting presence of both naturally 
occurring and man-made pollutants. Naturally occur-
ring hazardous minerals (Coyte et al. 2019) which are 
being summarized here.

Human-made (Anthropogenic) pollution : Human 
activities affect both water quality and quantity. It 
changes land use and land cover, that leads to the 
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water balance and usually changes the relative impor-
tance of processes that control water quality (Coyte 
et al. 2019). Man-made or anthropogenic water 
contaminants such as drain aside from home sewage 
and agriculture, feces of animals, various pesticides, 
fertilizers of agriculture, radioactive wastes, erosion 
of lands near by water bodies are fouling the existing 
water resources. All these pollutants are harmful for 
both aquatic and human lives (Coyte et al. 2019). 
For instance, in Rajasthan there are bunch of textile 
printing units releasing waste that contains dyes 
leading to heavy metal contamination of groundwater 
and surface waters (Husain et al. 2013). Jaipur, Pali 
and Bhilwara Districts are the major hubs of textile 
printing units in Rajasthan. Pollutants added to wa-
ter resources through such anthropogenic activities 
comprise organic material, trace elements (heavy 
metals), atmospheric acidic deposition and runoff, 
salinization, nutrients like primarily nitrogen and 
phosphorus, pathogenic agents including coliform 
like bacteria, viruses that infect the intestines, pro-
tozoa, oil and grease, suspended sediment, synthetic 
organic compounds, pesticides and herbicides of ag-
riculture, radioactive residues and thermal pollution. 
Each human activity that produces such contaminants 
has a potential cascading and cyclical effect on water 
quality and quantity (Peters et al. 2006). Arsenic, 
cadmium, and chromium are among the prominent 
pollutants discharged in wastewater from industrial 
units and dreadfully harmful pollutants (Chen et al. 
2019). Wastewater from human activities like from 
industries, agriculture, and other practices, affects 
water quality. It impedes not only the use of water for 
drinking purpose but also make it unfit for agriculture 
and other utilization (Baluch and Hashmi 2019).

Natural causes of pollution : The natural contam-
inants are thought to be natural and have delayed 
health effects, they can go unnoticed. Examples of 
these include uranium and fluoride, which are found 
in aquifer rocks. The processes like evapotranspi-
ration and water-rock interactions that affects the 
quality of water resources in Rajasthan are common in 
many other worldwide arid areas. Hence, the lessons 
learned from analysis of the mechanisms that affect 
the surface water quality are same in worldwide. The 
biodegraded part of both vegetation and animals gets 
mixed with water and pollute it. Erosion of riverbanks 

causes siltation and that sometime affects the aquatic 
lives. Many kinds of natural salts and other substances 
mix with rainwater and finally fall in the rivers, ponds 
and other water bodies (Chakraborty et al. 2013). 
Natural processes influence the surface water and 
groundwater quality by various events and factors 
like climate changes, natural disasters, geological 
formations, soil-matrix, and hyporheic exchange 
(Akhtar et al. 2021).

According to the published reports natural causes 
of water contamination able to categorized as into the 
following categories:

       a  Climate change 
       b  Natural disaster
       c  Geological factors
       d  Soil matrix
       e  Industrial waste 

Climate change : Prevalent, fast, and intensifying 
climate change plays an important role in determining 
the characteristics of water resources and so can alter 
the quality of the available drinking water. According 
to Baiwen et al. (2022) continuous emission of green-
house gases influence the source water quality on a 
mandatory basis, and little attention has been paid to 
the resulting impacts of climate change on the related 
drinking water quality, particularly on quantitative 
findings and the possibility counteractions. Lack of 
water and worst water quality can also impact human 
health, especially in drought conditions (Baiwen et 
al. 2022).

Natural disaster: Water pollution is mostly caused by 
the enormous number of wastes released by natural di-
sasters like flooding, tsunamis, hurricanes, tornadoes, 
and volcanic eruptions (PAHO 1998). Flooding and 
other natural disasters have the potential to destroy 
drinking water wells and contaminate them with 
chemicals, animal and human waste, human sewage, 
livestock waste, and other contaminants (Sholihah et 
al. 2020). Large amounts of contaminants in surface 
water resources are also a result of natural hazards. 
The parameters of the water supply can be impacted 
by numerous pollutants, including lead, total dis-
solved solids, chlorine, nitrates, faeces, and coliform. 
(Euripidou and Murray 2005).
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Geological factors : Numerous minerals that break 
down in geological formations trigger variations in 
water quality over time and space, which in turn af-
fects human and environmental health. With regard 
to this, water-rock interactions in modified areas of 
Nowadays, geological units have been considered 
to be the primary factors impacting the quality of 
water resources. The Pre-Cambrian Aravalli system 
supports the geological structure of many districts in 
Rajasthan, and the degree of fluoride contamination is 
correlated with the hydro-geo-chemical process that 
mobilizes fluoride according to Ninama and Mishra 
(2018). According to Keshari and Dhiman (2001) 
mapping of the study area shows a strong positive 
correlation between fluoride and ultrabasic rock. It 
is the phenomena with other parameters also. The 
local population’s various health consequences from 
consuming such contaminated water are primarily 
caused by these interactions. Higher levels of cer-
tain elements, such as fluoride and arsenic, could be 
harmful to major illnesses like internal organ cancers, 
Alzheimer’s disease, mesothelioma, fluorosis, thyroid 
goitre issues, and several others have been linked to 
human health  (Baba and Gündüz 2017).

Soil matrix : The physical characteristics of the soil 
or sediments matrix regulate water flow and affect 
groundwater aquifer storage (Winter et. al. 1998). 
The quality and the volume of water flowing through 
Rajasthan`s inland waters are determined by the 
complex interaction of human activities with soil and 
climate (Swain et al. 2022). The mosaic of soils that 
characterize the catchment draining a waterbody that 
regulates the water’s flow through a catchment and 
the movement of nutrients and contaminants (Daly 
et al. 2018).

Hyporheic zone exchange : The procedure of solute 
mixing between the exchange area and the near-chan-
nel and in-channel water exchanged by surface water 
and groundwater through streambed sediments within 
rivers which are alluvial (Brunner et al. 2011). For 
karstic, confined, and fractured hard-rock aquifers, 
flow and recharge primarily occur inside networks 
of fractures, cracks, and other isolated openings al-
lowing for both quick and slow recharging (Schmadel 
et al. 2016).

Water pollution’s source in various water bodies 
in Rajasthan

The major sources of water pollution in various water 
bodies in Rajasthan that result in contamination are 
direct and indirect ones, in addition to other sources.

When hazardous pollutants are mixed with water 
directly into a water body or contaminated water is 
released by an industrial facility into the water, that is 
referred to as direct pollution. Due to this, the water 
is toxic and poisonous. quickly, frequently leading 
to fish and other aquatic life’s demise. Yet, animals 
who consume this water can get ill and possibly die. 
Humans may also be impacted by it. In addition, being 
hazardous for swimmers, this polluted water can be 
extremely sickening (Singh et al. 2020).

On the other side individuals who wind up in the 
water cause indirect water pollution rather than the 
water itself being directly contaminated. For example, 
agricultural fertilizer and insecticide chemicals that 
are washed slowly through the soil and find their way 
into groundwater and then into various waterbodies. 
From above, air pollution can cause acid rain to fall to 
the ground, which can be extremely harmful to wild-
life, including polluting lakes, streams and shores, 
and make the water deadly for those organisms that 
leave in and near it (Singh et al. 2020). 

According to Carpenter et al. (1998) sources 
of water pollution may be classified in following 
categories.

A Direct or point source: 

1  Municipal and industrial wastewater effluent
2   Run of from oil field, various mines and unsewered 
    industrial sites
3  Runoff from various construction sites
4  Infiltration and runoff from animal feedlots
5  Overflow of combined Strom and sanitary sewers

B Indirect source or non-point source:

1   Agriculture run off encompassing the flowback 
     from irrigated farming 
2   Land activities generating contaminants 
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3   Runoff from range and pasture
4   Atmosphere deposition over a water body
5   Urban run-off sewered and un sewered area with a
     population less than 100000
6   Run-off from septic tanks, abandoned mines

Some of the important sources or causative factors 
of water pollution

In continuation from both point and non-point sources 
water pollutions listed above, the major sources or 
causative factors for the same in reference to the state 
of Rajasthan is being summarized here.

Urbanization

With the increasing population, urbanization and 
industrialization there is steady increase in surface 
water drift in Rajasthan. The less availability and 
distribution of the surface water bodies puts extra 
pressure on other water resources, and this has result-
ed in their over-exploitation by growing population. 
A growing population frequently ends in patterns of 
extensive urban sprawl, which can contribute to pol-
lution of surface waters (Kumar 2020). Surface water 
bodies are adversely affected by untreated sewage and 
polluted urban runoff, making them unfit for use as a 
freshwater source for urban needs. Urban surface and 
groundwater are severely contaminated by sewage 
littering and effluent from solid waste landfill sites 
(Agrawal et al. 2021). Animal wastes, leachate from 
solid waste, domestic wastewater leaks in drains, 
effluent from septic tanks, soak pits, pit latrines, and 
other the sources pollute surface and groundwater 
quality garbage disposal location (Dhania and Rani 
2014).

Sewage and other oxygen demanding wastes

The daily generation of large amount of non-bio-
degradable and organic wastes management is not 
successful in general. Due to this, waste is disposed 
of carelessly in the majority of India, which eventu-
ally rises the number of contaminants in surface and 
groundwater resources (Kumar 2020). Sewage and 
fertilizers can cause a huge increase in the growth of 
algae or plankton that facilitate large areas of ponds, 
lakes, or rivers creating a condition that is known as 

algal bloom (rapid increase of algal population) thus 
reducing the dissolved oxygen content of water and 
killing other forms of life like fish (Chislock et al. 
2013). The combination of contaminants found in 
sewage discharge includes heavy metals, pathogens, 
hormone disruptors, and pharmaceuticals in addition 
to feces and fecal viruses (Wear and Thurber 2015, 
Wear et al. 2021). This results in heavy load of foul 
contaminants in water resources.

Industrial wastes

Industrialization is becoming a main plank of the 
state economy of Rajasthan and along with the 
socio-economic growth the environment has also 
been impacted (Sharma and Meena 2017). There are 
numerous places in Rajasthan that are near rivers, 
lakes, and ponds where industrialization has advanced 
much faster than the capacity of regulators to impose 
significant restrictions on the amount of point source 
pollution allowed to the various industrial complexes. 
Cement, chemical, fertilizer, textile, mining, quarry-
ing, dyeing, and printing factories are examples of 
such industrial units (Rajput et al. 2017). The pollut-
ants generated from these industrial units are threat 
to the ecology and existence of nearby waterbodies 
(Rajaram and Das 2007).

Many industries directly discharge their waste 
into lakes, rivers and nearby ponds. Insecticide, 
various chemicals, waste oil and heavy metals are 
regularly brought into the waterbodies. Polluted wa-
terbodies may enable heavy metals to bioaccumulate 
into people and other organisms. Industrial waste can 
be hazardous, flammable, corrosive, or reactive (Ya-
dav et al. 2016). Industrial wastewater also contains 
organic materials, pathogens, metals, salts, ammonia, 
pesticides, pharmaceuticals, endocrine disruptors (Ya-
dav et al. 2016). Effects of industrial water pollution is 
detrimental to the health of animals including humans 
and plants. It may cause severe kinds of diseases. 
Physico-chemical factors of water including pH, light, 
turbidity, and temperature of water bodies, are also 
affected due to industrialization (Arif et al. 2020).

Agro-chemical wastes

The encouragement to grow more food has made 
humans more dependent on use of agrochemicals 
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like pesticides and fertilizers. While the careless use 
of agrochemicals has boosted crop yields, it has also 
seriously endangered the environment by polluting 
natural resources like groundwater. Different kinds 
Particles and sediments get released into surface 
and ground water systems as a result of agricultural 
practices (Gupta and Khanna 2018).

In Rajasthan a large area of catchment of various 
water bodies is used for agriculture and for vegetable 
crops. This cultivation leads to input of agrochemicals 
particularly pesticides, fertilizers, herbicides and 
insecticides widely used in crop fields to increase 
productivity. The purity of the water in lake and other 
water sources can be polluted by synthetic pesticides 
and other agro-chemicals (Sharma 2015). Uncon-
trolled use of pesticides and herbicides in agriculture 
may alter the quality of products and bioaccumulate 
in higher levels of trophic structure, similar to how 
humans can change the activities of different enzymes 
in body, resulting in a number of health issues (Abdol-
lahdokht et al. 2021). Chemicals such as pest interact 
with water differently according to their chemical and 
physical characteristics. The primary components of 
all pesticides are combined or dissolved in inert sub-
stances to modify their focus. Therefore, the presence 
of fillers, impurities, and/or intermediates during the 
degradation process may also be the cause of water 
pollution in agricultural systems (Rad et al. 2022). 
Considering their high concentration of nutrients 
like phosphorus and nitrogen, fertilizers may also 
be to blame for agricultural water pollution. When 
fertilizers are used excessively, they remain in the 
soil particles. Rain washing removes it, and irriga-
tion water making its way into water supplies. Since 
they are less soluble than nitrates, phosphates can be 
adsorbed onto soil particles and cause soil erosion, 
which pollutes water (Rad et al. 2022).

Thermal pollution

Changes in water temperature adversely affect water 
quality and aquatic biodiversity. Majority of the 
thermal pollution in water is caused due to human 
activities like thermal power plants. Nuclear power 
and electric power plants, oil refineries, steel melting 
factories, coal-fired power plants, and various other 
facilities are some of the major sources of thermal 

pollution.

Waste heat losses from electrical power plants’ 
inefficient generation raise the temperature of cooling 
water from 5.6 to 16.6 degrees, which spreads to other 
nearby water bodies (Shiomoto and Betty 1978). The 
raised in heat contributes to the physical, chemical 
and biological changes in the nearby receiving water 
bodies. Thermal pollution from power plants degrades 
riverine ecosystems with ramifications beyond the 
natural environment as it affects power supply. Be-
cause the movement of thermal effluents along river 
reaches raises the temperature of condenser inlets 
downstream, it may cause interferences among plants.

 Miara et al. (2018) reduction in dissolved 
oxygen (DO), Interference in biological activity, 
Interference in reproduction, increase in toxicity in 
water, Direct mortality of aquatic animal are the major 
effects of thermal pollution (Vallero 2019).

The disruption of sediments

Construction of dams for hydroelectric power can re-
duce the sediment flow affecting adversely. Increased 
sediment flow can also create various problem. Large 
amounts of dirt, rock, and other fine particles may oc-
casionally make their way into adjacent waterbodies 
during construction, turning the water dark or silted. 
The excess silt may obstruct fish gills, suffocating 
them in the process.

Fine-grained materials like clay and silt are 
known as sediment, and they usually remain over 
after soil erosion. Sediment enters rivers and lakes 
when rainfall erodes a muddy bank or washes away 
bare soil. These tiny particles are present in the 
environment naturally, but when huge quantities of 
particles get into adjacent water systems, problems 
happen. Turbidity in waterways is caused by finely 
suspended particles. Stated differently, they obstruct 
sunlight by decreasing the transparency of the water. 
The growth of aquatic plants—which serve as many 
aquatic animals’ basic habitats, including young 
fish and other aquatic creatures—will be hampered 
by the reduced light. (https://www.treehugger.com/
water-pollution-sediment-1204128)
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Natural source

The natural entry of pollutants in water reservoirs can 
be done through various activities as given below.

Rain water: Rain dissolved pollutants in air and 
bring down to the earth surface. Because of acid rain 
water get polluted and toxic and can affect to fresh 
aquatic life, damage to plants leaves, change in rate 
of photosynthesis in the plants and it also extensive 
damage to historical structural building, the PH of the 
soil changes which affect its fertility. Therefore, it is 
essential to control pollution, and in order to control 
pollution, it is required to determine whether or not 
the observation zone is polluted (Gaddamwar 2011).

Due to atmosphere like dust and storms in Ra-
jasthan: Dust storm is the natural phenomenon 
occurring very repeatedly in the desert areas and 
causing considerable environmental degradations in 
the desert lands. Regions those dependent primarily 
on agriculture is facing extreme challenges for ground 
water, irrigation and other sources of water because 
of the direct impact of dust storm and desertification 
(Ghosh 2014).

Natural run off : Various types of runoffs for water 
pollution include agricultural lands with grazing and 
grasslands, forest watersheds, barnyards and feedlots, 
wasteland and storage facilities in the form of seep-
ages or discharges, and construction sites (Khatri and 
Tyagi 2015).

Surrounding vegetation :Due to falling of leaves, 
twigs and other parts of surrounding vegetation water 
can be polluted.

Impact of water pollution on water quality of 
various waters bodies

Impact of pH

For optimal growth and survival aquatic organisms 
needs the pH of their water body to be within a certain 
range. Even though every organism has an ideal pH, 
the pH range that most aquatic organisms prefer is 
between 6.5 and 8.0. When an organism is outside of 
this range, physiological stress occurs. Reproduction 

that is outside of the pH range may be affected, and 
in fact, if the pH falls too far from its ideal range, 
organisms could die. Low pH level can cause the 
release of toxic elements and compounds from sedi-
ments into the water where they might be picked up 
by aquatic animals or plants. The availability of plant 
nutrients, such as phosphate, ammonia, iron and trace 
metals, in the water can also influenced by changes 
in the pH level (Ben-Chioma et al.). Bitter drinking 
water, blocked water pipes, and a reduction in the 
effectiveness of disinfecting agents like chlorine are 
all caused by raised pH levels. Increased values of pH 
cause metals to corrode or dissolve in water, thereby 
raising the toxicity levels and hence lowering the 
quality of the water (Zhen et al. 2016).

Impact of storage of DO (dissociated oxygen)

The organic matter content of wastewater is expressed 
as chemical oxygen demand and biological oxygen 
demand. The dissolved oxygen content of water is 
important for survival of aquatic life. Dumping a 
lot of organic waste into lakes, rivers, and coastal 
areas impacts plants, fish, and other aquatic animals 
(Kulkarni  2016).

Due to the discharged of heavy sewage pollution 
and effluents containing high organic matter into 
any water body reduced greater amount of dissolve 
oxygen level. DO are also broken down by the physio-
logical activity of microorganisms by using dissolved 
O2 (Kulkarni 2016).

Impact of trace elements/ ions (Eutrophication)

The eutrophication effects water quality directly or 
indirectly. Water pollution from domestic sewage 
increases the organic load in waterbodies. Also, pollu-
tion from agricultural runoff containing huge amounts 
of nutrients like potassium, nitrates, phosphates, make 
fertilize the water and raise the rate of productivity of 
the aquatic ecosystem. This all-process results in the 
complex growth of phytoplankton waterbodies. Due 
to extreme growth of phytoplankton. Water becomes 
Turbid and suspended particles by soil erosion. Due 
to the eutrophication and organic pollutants dissolve 
oxygen depletes from water body with a rise in the 
CO2 level, due to decomposition of undecomposed 
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organic matter (Malik et al. 2020).

Impact of climate change

Climate change affect water quality and even water 
ecosystems, and specific effects vary among different 
regions and different types of water bodies (Xia et 
al. 2015).  Climate change possesses the potential to 
directly or indirectly affect water quality and even 
water ecosystems through a variety of biochemical 
processes (Dalla Valle et al. 2007). 

Water bodies in the State are scarce and have 
been highly random distribution both spatially and 
temporally. Climate change causes further stress in 
specific areas then it becomes extremely important 
to have appropriate water management strategies to 
deal with these type situations. Thereby important to 
understand and determine impact of climate change 
on various parts of the state’s waterbodies and to 
determine the modalities to deal with this type future 
scenarios of climate change (Tiwari et al. 2013).

Impact of depth and flow (Siltation)

The three most visited lakes in Rajasthan are Jal 
Mahal, Jaisamand, and Udaisagar among the na-
tion’s water bodies with the worst contamination. 
Known as the “City of Lakes,” Udaipur’s majority 
of its water bodies are severely contaminated and 
overrun. Picchola Lake, a significant drinking water 
source, is likewise dealing with the same issue. The 
main problem in all of these waterbodies is siltation. 
Because of siltation brought on by land erosion, the 
waterbody’s ability to hold water as well as its flow 
have both decreased (Rajasthan losing lake wealth : 
The Tribune India.

CONCLUSION

The various data and information presented here 
indicate the causes and impacts of water pollution 
on various water bodies in Rajasthan. Surface water 
of Rajasthan’s various water bodies are polluted by 
industrial effluents waste, different agro-chemicals, 
domestic and sewerage dirt, sediment, thermal pol-
lution Maximum industries excrete toxic substances 
to water bodies. Some sources spread germs and 

caused diseases. Excess use of fertilizer in agricul-
ture caused water pollution by supplying nutrient for 
unexpected plants which finally causes depletion of 
DO through eutrophication. Most of the nitrates of 
urea goes through the soil to the ground water. Silt and 
sedimentation refrains sun light from passing through 
water to the aquatic plants. Due to this, photosynthesis 
cannot take place. Dissolved Oxygen is very much 
necessary for aquatic animals. Biological Oxygen 
Demand (BOD) and Chemical Oxygen Demand 
(COD) increase means substances which consume 
oxygen from water increases in water bodies. There-
fore, higher the BOD and COD mean lower the DO 
and more danger for aquatic animals. Components 
of pesticides, specially chlorinated pesticides are 
hazardous water pollutants. They can affect human 
nerve system accumulating through food chain.

ACKNOWLEDGMENT

The author acknowledges the faculty and research 
fellows of Department of zoology, Government PG 
College Sirohi, Rajasthan for the presented work. 

REFERENCES

Abdollahdokht D, Asadikaram G, Abolhassani M, Pourghadam-
yarin H, Abbasi-Jorjandi M, Faramarz S, Nematollahi MH
(2021) Pesticide exposure and related health problems among 
farmworkers’ children: A case-control study in southeast Iran. 
Environ Sci Pollut Res 28 (40): 57216-57231. 

Agrawal K, Panda C, Bhuyan M (2021) Impact of Urbanization 
on Water Quality. In: Acharya SK, Mishra DP (eds). Current 
Advances in Mechanical Engineering. Lecture Notes
in Mechanical Engineering. Springer, Singapore. 
https://doi.org/10.1007/978-981-33-4795-3_60. 

Akhtar N, Ishak S, Bhawani M, Umar SAK (2021) Various 
natural and anthropogenic factors responsible for water
quality degradation: A review. water 13(2660): 2-35. 

Arif A, Malik M, Liaqat S, Aslam A, Mumtaz K, Afzal A, Ch D, 
Nisa K, Khurshid F, Arif F, Shah M, Khalid Z, Javed R, 
Khalid M (2020) Water pollution and industries. Pure and 
Applied Biology 9: 2214-2224. 
DOI: 10.19045/bspab.2020.90237. 

Baba A, Gündüz O (2017) Effect of geogenic factors on water 
quality and its relation to human health around Mount
Ida, Turkey. Water 9(1):66. 
https://doi.org/10.3390/w9010066.

Bagul VR, Shinde DN, Chavan RP, Patil CL (2015) Causes and 
impacts of water pollution on rivers in Maharashtra-A 
review. Res J Chem Env Sci 3(6): 01-04.

Baiwen Ma, Chengzhi Hu, Zhang J, Ulbricht MA, Panglisch 



653

 

S (2022) Impact of climate change on drinking water
safety. ACS ES&T Water 2(2): 259-261. 
https://doi.org/10.1021/acsestwater.2c00004

Baker B, Caleb Aldridge CA, Omar A (2016) Water: Availability 
and use. Mississippi State University Extension, pp 3011.
https://www.researchgate.net/publication/324226678_Wa-
ter_Availability_and_use

Baluch MA, Hashmi HN (2019) “Investigating the Impact of
Anthropogenic and Natural Sources of Pollution on Quality 
of Water in Upper Indus Basin (UIB) by Using Multivariate
Statistical Analysis”. Journal of Chemistry, pp 1-13. Article 
ID 4307251, https://doi.org/10.1155/2019/4307251.

Ben-Chioma A, Jack A, Philipokere (2015) A comparative 
study on the measurement of pH of water, using pH meter 
and water testing kit (test tube method) in port harcourt. 
IIARD-International Journal of Applied Chemistry 1(3):1-5.

Bhattacharya S, Gupta AB, Gupta A, Pandey A (2018) Introduction
to Water Remediation:Importance and Methods. In: Bhat-
tacharya S, Gupta A, Gupta A, Pandey A.  Water Remediation.
Energy, Environment, and Sustainability. Springer, Singa-
pore. doi: https://doi.org/10.1007/978-981-10-7551-3_1. 

Brunner P, Cook PG, Simmons CT (2011) Disconnected surface 
water and groundwater: From Theory to Practice. Ground
water 49(4): 460-467. 
https://doi.org/10.1111/j.1745-6584.2010.00752.x

Carpenter S, Caraco NF, Correll DL, Howarth R, Sharpley AN, 
Smith Val (1998) Non-point pollution of surface waters with
Phosphorus and nitrogen. Ecological Applications 8 (10):
559–568. 

Chakraborty C, Huq Md M, Ahmed S, Tabassum T, Miah M (2013) 
Analysis of the causes and impacts of water pollution of 
Buriganga River: A critical study. International Journal of 
Scientific Technology Research 2(13): 245-252. 

Chen B, Wang M, Duan M, Ma X, Hong J, Xie F et al (2019)
In search of key: Protecting human health and the ecosys-
tem from water pollution in China. J Clean Prod 228 :
101–111. doi: 10.1016/j.jclepro.2019.04.228 CrossRef Full 
Text | Google Scholar

Chislock MF, Doster E, Zitomer RA, Wilson AE (2013) Eutrophi
cation: Causes, consequences, and controls in aquatic 
ecosystems. Nature Education Knowledge 4(4):10

Coyte RM, Singh A, Furst KE, William AM, Vengosh A (2019)
Cooccurrence of geogenic and anthropogenic contaminants 
in groundwater from Rajasthan, India. Science of the Total 
Environment 20 (688):1216-1227.
https://doi.org/10.1016/j.scitotenv.2019.06.334.

Dalla Valle M, Codato E, Marcomini A (2007)  Climate change
influence on POPs distribution and fate: A case study.
Chemos- Phere 67(7): 1287-1295.
http://dx.doi.org/10.1016/j. chemosphere. 2006.12.028. 

Daly K, Richards K, Mellander P, Jordan P, Huallacháin D, Sheriff 
S, Vero S, Fenton O (2018) Soils and Water Quality, pp 
235-243.  
https://doi.org/10.1007/978-3-319-71189-8_16. 

Dhania G, Rani K (2014) Impact of urbanization on ground water
pollution-an emerging problem. JIARM 2(9): 123-133. 

Euripidou E, Murray V (2005) Public health impacts of floods and
chemical contamination. Journal of Public Health 26(4): 
376-383. https://doi.org/10.1093/pubmed/fdh163

Gaddamwar A (2011) Analytical study of rain water for the 

determination of polluted or unpolluted zone. Int J Environ 
Sci 1.

Ghosh T (2014) Dust storm and its environmental implications.
Journal of Engineering Computers Applied Sciences 
(JECAS) 3: 30-37. 

Gupta S, Khanna R (2018) Agrochemicals as a potential cause 
of ground water pollution: A review. International Journal
of Chemical Studies. 6(3): 985-999. 

Haseena M, Malik M, Javed A, Arshad S, Asif N, Zulfiqar S, Hanif 
J (2017) Water pollution and human health. Environmental 
Risk Assessment and Remediation. Environmental risk 
assessment and remediation 1(3): 16-19. 

https://m.tribuneindia.com/news archive features that rajasthan-los
ing-lake-wealth-366118 (Rajasthan losing lake wealth:
The Tribune India)

https://www.treehugger.com/water-pollution-sediment-1204128.
Husain I, Husain J, Arif M (2013) Environmental impact of dyeing 

and printing industry of Sanganer, Rajasthan (India). Turkish 
Journal Engineering Environmental Sciences 37: 272-285. 

Juneja T, Chaudhary A (2013) Assessment of water quality and its
effect on the health of residents of Jhunjhunu district, 
Rajasthan: A cross sectional study. Journal of Public Health 
Epidemiology 5(4): 186-191.

Keshari AK, Dhiman SD (2001)  Genesis of fluoride contamination 
in Western Indian Aquifers. Indian aquifers.

Khan MA, Ghouri AM (2011) Environmental Pollution: Its
effects on life and its remedies. Journal of Arts, Science and 
Commerce 2 (2): 276-285.

Khatri N, Tyagi S (2015) Influences of natural and anthropogenic
factors on surface and groundwater quality in rural and urban 
areas, Frontiers in Life Science 8(1): 23- 39. 
https://doi.org/10.1080/21553769.2014.933716

Kılıç Z (2020) The importance of water and conscious use of 
water. Int J Hydro 4(5): 239‒241. https://doi.org/10.15406/
ijh.2020.04.00250

Kulkarni SJ (2016) A review on research and studies on dissolved 
oxygen and its affecting parameters. Int J Res Rev 3 (8):18-22.

Kumar P (2020) Water Resource management in Rajasthan, India. 
IJCRT 8 (8) : 3305-3312. ISSN: 2320-2882.

Malik D, Sharma A, Sharma A, Thakur R, Sharma M (2020) A 
review on impact of water pollution on freshwater fish
species and their aquatic environment, pp 10-28.  
Doi:10.26832/aesa-2020-aepm-02. 

Miara A, Charles J, Vorosmarty CJ, Jordan EM, Vincent C, Balazs 
F, Fabio C, Robin N (2018) Environ Res Lett 13 034033. 
DOI 10.1088/1748-9326/aaac85

Ninama Y, Mishra GV (2018) Seasonal fluctuations in qual-
ity of drinking water supply reservoirs of Dungarpur in 
South Rajasthan, India. Int J Sci Tech Res7(1): 19-22.

Omer, Nayala (2020) Water Quality Parameters. Water Quality
Science, Assessments and Policy. https://doi.org/10.5772/
intechopen.89657

PAHO (Pan American Health Organization) (1998) Natural Disas-
ter Mitigation in Drinking Water and Sewerage Systems.  
Washington, DC (Disaster Mitigation Series). ISBN 92
75 12250 4.

Peters N, Meybeck M, Chapman D (2006) Effects of Human 
Activities on Water Quality. 10.1002/0470848944.hsa096. 

Praveen PK, Ganguly S, Kumar K, Kumari K (2016) Water
pollution and its hazardous effects to human health: A review 



654

on safety measures for adoption.  International Journal of 
Science, Environment & Technology (Scientific Research 
Forum, Guwahati, India). (5): 1559-1563. 

Rad SM, Ray AK, Barghi S (2022) Water Pollution and Agriculture 
Pesticide. Clean Technol 4: 1088-1102. 
https://doi.org/10.3390/cleantechnol4040066

Rajaram T, Das A (2007) Water pollution by industrial effluents in 
India: Discharge scenarios and case for participatory ecosys-
tem specific local regulation, Futures 40 (1): 56-69. ISSN
0016-3287. https://doi.org/10.1016/j.futures.2007.06.002.

Rajput RS, Pandey S, Bhadauria S (2017) Status of water pollution 
in relation to industrialization in Rajasthan. Rev Environ 
Health 32(3):245-252. 

Rakhecha P (2020) Water environment pollution with its impact-
on human diseases in India.  International Journal of 
Hydrology 4(4): 152-158.

Rao MV, Rao VD, Andrews BSA (2012) Assessment of quality
of Drinking water at Srikurmam in Srikakulam District, 
Andhra Pradesh, India. I Res J Environ Sci1(2):13-20 

Schmadel NM, Ward AS, Lowry CS, Malzone JM (2016) 
Hyporheic exchange controlled by dynamic hydrologic 
boundary conditions. Geophys Res  Lett 43: 4408–4417. 

Sharma A, Meena M (2017) Impact of industrialization in Rajas-
than (With special reference to socioeconomic problems).
World Wide Journal of Multidisciplinary Research and
Development 3(5):56-59. 

Sharma R (2015) Pesticide Contamination in some lakes of
Rajasthan. IOSR Journal of Pharmacy and Biological
Sciences (IOSR-JPBS) e-ISSN: 2278-3008, -ISSN:2319-
7676.10(6):64-66.

Shiomoto GT, Betty HO (1978) “Thermal Pollution Impact Upon 
Aquatic Life.” Journal of Environmental Health 41(3):132-
139. JSTOR, http://www.jstor.org/stable/44547838.

Sholihah Q, Kuncoro W, Wahyuni S, Suwandi S, Feditasari E 
(2020) The analysis of the causes of flood disasters and 
their impacts in the perspective of environmental law. IOP 
Conference Series: Earth and Environmental Science 437
012056. 10.1088/1755-1315/437/1/012056

Singh J, Yadav P, Pal AK, Mishra V (2020) Water Pollutants:
Origin and Status. In: Pooja D, Kumar P, Singh P, Patil S
(eds). Sensors in Water Pollutants Monitoring: Role of
Material. Advanced Functional Materials and Sensors.
Springer, Singapore. 
https://doi.org/10.1007/978-981-15-0671-0_2

Swain S, Taloor AK, Dhal L (2022) Impact of climate change on
groundwater hydrology: A comprehensive review and 
current status of the Indian hydrogeology. Appl Water Sci 
(12):120. 
https://doi.org/10.1007/s13201-022-01652-0

Tiwari K, Sharma A, Goyal R (2013) Impact of Climate Change 
on Water Resource Systems of Rajasthan State. Proceedings 
of National Seminar on Water Resource system (Ed. Shete 
DT). Organized by Civil Engineering Dept. Parul Institute of 
Engineering and Technology, Vadodara (India) 27-29 Nov. 
2013.

Vallero DA (2019) Thermal Pollution, Editor(s): Trevor M. Letcher, 
Daniel A. Vallero, Waste (Second Edition), Academic Press,
2019, Pages 381-404, ISBN 9780128150603,
https://doi.org/10.1016/B978-0-12-815060-3.00020-7

Venkatesharaju K, Ravikumar P, Somashekar RK, Prakash KI 
(2010) Physico- chemical and bacteriological investigation 
on the River Cauvery of Kollegal stretch in Karnataka. J Sci 
Engin and Tech 6 (1): 50-59.

Wear SL, AcuÃ±a V, McDonald R, Font C (2021) Sewage pollu-
tion, declining ecosystem health, and cross-sector collabo-
ration. Biological Conservation 255: 109010, ISSN
 0006-3207. https://doi.org/10.1016/j.biocon.2021.109010.

Wear SL, Thurber RV (2015) Sewage pollution: Mitigation is key 
for coral reef stewardship. Annals of the New York Academy 
of Sciences 1355(1): 15-30. 
https://doi.org/10.1111/nyas.12785

Winter TC, Harvey JW, Franke OL, Alley WM (1998) Ground 
Water Surface Water and A Single Resource; US. Geological 
Survey Circular 1139: Denver, CO, USA. 

Xia Xi, Wu Q., Mou Xi, Lai Yu (2015) Potential impacts of climate 
change on the water quality of different water bodies. 
Journal of Environmental Informatics 25: 85-98. 

Xu M, Wang Z, Duan Xu, Pan B (2014). Effects of pollution on 
aquatic ecology and water quality bio-assessment. Hydro-
biologia 729(1): In press          

Yadav A, Rajhans K, Ramteke S, Sahu B, Patel K, Blazhev B 
(2016) Contamination of industrial waste water in Central 
India. Journal of Environmental Protection 7: 72-81. 

Zhen W, James PM, Kenneth MYL (2016) Metal toxicity to 
freshwater organisms as a function of pH: A meta-analysis. 
Chemosphere 144: 1544-1552, ISSN 0045-6535, https://doi.
org/10.1016/j.chemosphere.2015.10.032. 


