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Abstract

Water is a blessing and reason forsurvival on earth for human beings. Without
water, it is not difficult to live on earth, but it is impossible. Water fulfills domestic,
drinking, agricultural, and industrial requirements and makes everything useful for
us. Unfortunately, rapid increase in population, unplanned agriculture practices, and
industrial sector have become a serious issues for environment and for future needs.
Water will be a very important issue for next generations to face. Safe water access up
to 50—100 liters per day for drinking and sanitation is a right of every human being,
recognized by the United Nations General Assembly in July 2010. Approximately,
six billion people may suffer from scarcity of clean water by 2050. The agriculture
sector is the largest consumer of freshwater around 70% followed by industry and
domestic of 19 and 11%, respectively. The global demand for water is gradually
increasing by 1% per year. Global demand for water is predicted to increase by 55%
between the years 2000 and 2050. Existing global water demand has been projected
to about 4600 km® every year and estimation may increase up to 20—30%, in range of
5500—6000 km® every year by 2050.

Keywords: agriculture, crops, environment, fertilizers, global, irrigation, population,
pollution, sanitation, wastewater treatment

1. Introduction

Water is life; without water, survival is not possible. No water, no survival on
earth. The safe water is right of all human beings on earth, to provide 50—-100 liters
of water for each person/day, for use in domestic and other necessities. It is fact that
water is a precious gift on earth for us; 4000 km * of water withdrawal is done by
human each year at rate of 1.6% of groundwater deposits. For unplanned increase in
population, it is expected that water demand may increase up to 55%, 2000-2050.

It will put more pressure on groundwater resources. The reason of the demand/
pressure on groundwater resource is rapid urbanization, industrialization, and old
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practices in agriculture sector. This means that millions of vulnerable families around
the world do not drink, cook, or bathe with clean water. Groundwater is a major

and important source for drinking purpose, irrigation, and industrial sectors. Major
portion of groundwater around 65% is used as a drinking water, 20% for irrigation
and livestock (agriculture), and 15% for industrial sector. The majority of the popula-
tion depends on groundwater source. Groundwater resources are severely affected by
unplanned increase in urbanization and traditional irrigation practices. This act does
not decrease quantity of groundwater only, but it is also deteriorating its quality. The
requirement of a person is 2—4 liters/day drinking water and up to 200 liters for sani-
tation and other necessities as described in Figure 1. Safe drinking water has become
a dream for millions of people on the earth. Millions of populations have no access to
safe drinking water and sanitation and are living without substantial supply of water.
Around 4.5 billion (61%) have no access to proper sanitation and 2.1 billion (29%) no
access to safe water [1]. Around minimum 200 liters of water is needed for feeding

of one person per day [2]. Burek et al. [3] have estimated the requirement of water

in different agriculture crops water needed by 2050, up to 23-42% above the level in
2010 [4]. Agriculture/irrigation is the biggest consumer of freshwater, as its share is
70%, and Figure 2 describes the sector wise use of freshwater. As per report, water
demand is gradually increasing at 1%/year. Scarcity of clean water has become serious
issue of entire world population. If this increase of population pressure continues, it
may reach up to 9.4-10.2 billion around 22-34% increase. Almost 50% of the popula-
tion of entire world is living in mega cities called urban areas. The ratio of migration
from rural to urban is more than expectations. The reason of migration is less facility
of jobs, clean water, sanitation, poor education, and health system. Due to more
facilities, the life of urban areas is easier as compared to rural area life. Presently,
around 47% of the population is living in urban areas. Rapid migration to urban areas
seems by 2050 around 52-65% of the population will be shifted in urban areas; every
07 out of 10 or 2/3 of the population may live in urban areas [5]. By 2050, the water
quality and availability depend upon increase of population migration, industrial
development, living standard, and quality of life. Around 57% of population may suf-
fer for scarcity of water for 1 month in each year. In developing countries, this issue
still only discusses water quantity and quality but no control. The situation is deterio-
rating and will be difficult/hard to control over the situation [6]. The consumption
of water in United States of America has decreased dramatically in all sectors such as
Domestic/Municipal, Industrial as well as agriculture [7]. The General Assembly by

Global sum of all withdrawals

19%

70%

Data: FAQ 2016, Aquastat

Wl Agricultural @ Municipal W Industrial

Figure 1.
Basic water requirements (per person) for human needs.
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the UN recognized a historical decision for access to water and sanitation. The water
costs should be within 3% of the income. The safe water should be in access, not away
more than 1000 meters or within 30-minute distance from home. In 2016, India was
the highest user of groundwater and the usage was more than China and even United
States America [8]. The draw of groundwater in India 109-245 m?, and the major
share was used in agriculture sector; around 90% public of rural areas are used for
house as well as for drinking purpose. In the last 50 years, the human population has
more than doubled. This rapid growth with its accompanying economic develop-
ment and industrialization has transformed water ecosystems around the world and
resulted in a massive loss of biodiversity [9]. Nearly 50% of the world population is
already living in potential water scarce areas and the number may increase for 4.8-5.7
billion in 2050. Almost 73% of the affected people are living in Asia (69% by 2050).
As of 2015, 2.1 billion people (29 percent of global population) lacked access to safely
managed drinking water and 4.5 billion people (61%) lacked properly managed sani-
tation. Due to advancement of technology, excess use of fertilizers is the main source
of deterioration of water quality and has created serious concerns for environment,
such as our drinking water containing various impurities of different nature such as
biological, chemical, and physical. The utmost hazardous contamination is of biologi-
cal nature, which causes serious human health problems and may cause death in many
cases. About 10 billion tons of freshwater used by human result in severe pollution
return to environment. It is estimated that about 80% of wastewater discharged from
industries and municipal is directly released to the environment without any prior
treatment, subsequently in a growing deterioration of overall water quality with the
detrimental impacts on human health and ecosystems. Throughout world about 2.2
million people die every year by diarrheal disease. In developing countries, the main
cause of 80% diseases is water related. The high-income countries treat about 70% of
wastewater generated by industrial and municipal wastewater. The ratio of treatment
is different for upper middle-income countries, and 38% of generated wastewater is
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treated but very worst situation prevails in lower middle-income countries of up to
28%, while only 8% in low-income countries undergoes for treatment for reuse.

2. Global drinking water availability

Table 1 shows the water availability and distribution on the earth. Due to the rapid
and unplanned growth of population, industrial development has changed the way
of use [5]. Since last 100 years the consumption of water has increased up to 600%
[11]. The demand of water may grow in the next three decades in all three important
categories, such as agriculture, industry, and domestic, with some variations and the
agriculture sector will be the same largest consumer of freshwater [5]. At present,
there is around 4600 km®/year demand of water for use and it may increase up to
20-30% by 2050. It is estimated up to 5500-6000 km®/year [3]. The largest popula-
tion growth/increase will be seen in Africa (13,000 million) or more than 100% of
present population [12]. It is expected that GDP of the world may increase around
2.5% [13]. The demand of water for manufacturing sector may increase up to 400%,
while use of energy can also increase over 20% during the period of 2010-2035. By
2050, the North America and Western Europe will be the largest user of the industrial
water. This increase will go up to 800% in African continent. While at present there is
nominal use of water in this continent, other side is of about 250% in Asia continent
[11]. The use of domestic water scenario is different out of 100, which will be 10%.
Definitely it will increase as population increases. The situation will be more different
by 2050 in Asian and African countries; around 300% demands will increase, while in
South and Central America up to 200% increase. The demand can increase dramati-
cally throughout the continent and will be difficult to handle.

Water distribution Percentage (%)
Rivers 0.0001
Atmosphere 0.001
Soil moisture 0.005
Inland seas 0.008
Freshwater lakes 0.009
Groundwater 0.61
Glaciers and other ice 215
Ocean water 97.2
Percentage earth’s surface covered by water. 71
Available water on the planet (Cubic Miles) 326 million
Freshwater on earth is unavailable: protected up in glaciers, atmosphere, polar ice 2.5

caps, and soil; either it is highly polluted; or rests too far off the earth’s surface and to
be extracted at an affordable cost.

Availability of freshwater on surface of earth 0.5

Table 1.
Distribution of the water on earth [10].
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3. Global water demand

Figure 2 shows that agriculture is the largest consumer of freshwater uses, and
there is around 70% of the world’s accessible freshwater, but some 60% of this is
wasted due to leaky irrigation systems. Agriculture and energy sectors are very
important for human and both are water intensive. It is estimated the increase around
60% and 80% in both sectors [14, 15]. The rivers and lakes are in worst condition and
almost polluted in Asia, Latin America, and Africa. Due to industrialization, climate
change may change/increase in pollution level, which is a great threat to environment,
aquatic system, human health, and hurdle in sustainable development goals [16].

The major reason of water quality deterioration is loading of nutrient and pathogen.
There is also great impact of chemicals on water quality. The pollutant will increase
more in lower- and lower middle-income countries, due to rapid and unplanned
increase in population, uncontrolled economic activities, and lack of funds as well as
the management of wastewater [16]. The withdrawal at present is at the highest level,
of around 4600 km?*/year [17, 18]. Presently around 800 million people are suffer-
ing from food; by 2050 the need/demand of food production will be increased 50%
for the feeding of more than 09 billion population, estimated on earth [19]. Around
800 km’/year groundwater is used for agricultural irrigation sector in 2010. India was
the largest consumer followed by USA, China, Iran, and Pakistan. These countries are
using 67% of the total groundwater [3]. It is projected that groundwater withdrawal
may increase more 39% amounting to 1100 km®/year by 2050.

4. Water scarcity

As population is increasing, the use of water also increases. This situation creates
shrinking position of the water resource availability. The drinking water quality is
already affected by industrial development due to physical, biological, and chemi-
cal impurities. Among these, some impurities such as biological may lead to death
[20]. Many countries are facing water shortage conditions and will face more wore
worst conditions in reduction of water availability by 2050 [21]. In 2010, 27% or 1.9
billion of the population was living in water shortage areas. The population ratio
may go up to 42-95% or 2.7 billion of the population. The majority of affected water
shortage areas are living in Asia, and the ratio is around 73% of the global population
[5]. Groundwater usage has become common without groundwater reality for its
depletion [22]. Presently 3.6 billion people around 50% of the world’s population is
residing in water scarcity areas, which may increase up to 33-58% with 4.8-5.7 billion
population by 2050 [21]. Almost 1100 million people around the world have lack of
access to water; approximately 2700 million have water scarcity issue at least for a
month in the whole year. Over a 2400 million people are exposed to diseases such as
cholera, typhoid fever, and other water-borne diseases due to the improper sanita-
tion. Considering 02 million people most of them are children per year and die from
diarrheal diseases alone. About 2/3rd of the world’s population may face the water
scarcity problem by 2025 as per the current consumption rate, making the ecosys-
tem of the world to suffer more. Inadequate access to freshwater already influences
the development opportunities and lifestyle in water scarce areas [23]. Water (per
capita) consumption changes considerably around the world. Countries or regions
that are already developed may consume an average of 200 L/per person/per day.
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Internationally adopted value for consumption of water is around 50 L/per person/
per day, shown in Figure 1 [17]. Recently, a report was published on USA’s water
consumption reduction in almost all sectors, municipal, agricultural, industrial,
and thermoelectric power, but the report concludes that while substantial progress
has been made, current water use trends are not sustainable in the face of popula-
tion growth and climate change [7]. By the year 2025, as much as 60% of the global
population may suffer from physical water scarcity [24, 25].

5. Water pollution

The treatment and wastewater management is reflex of the country’s commit-
ment, development, and its income level. Water pollution comes from many sources
including pesticides and fertilizers that wash away from farms, untreated human
wastewater, and industrial waste. Even groundwater is not safe from pollution, as
many pollutants can leach into underground aquifers. Some effects are immediate,
as when harmful bacteria from human waste contaminate water and make it unfit to
drink or swim in. In other instances such as toxic substances from industrial pro-
cesses, it may take years to build up in the environment and food chain before their
effects are fully recognized. The rapid increase in population and unplanned use of
surface and groundwater is a major reason of water pollution. In 2003, the wastewater
generation was estimated around 1500 km®/year, which was more than six times of
water in rivers and lakes of the world [26]. Around 2.4 billion people (30%) of the
population are living without sanitation facility [27], because the water pollution is
connected with population and industrial development [27]. The lack of facility for
sanitation is also source of water contamination, which is one of the major reasons
of pollution. The developing countries are the major contributor of water pollution.
These countries are discharging 90% of sewage water directly in surface water bodies
without any proper treatment [27]. About 730 million tons of waste is discharged into
the water [28]. The share of industry in waste is 300-400 tons/year. It is estimated
that due to degradation of resources of freshwater around 30% of global diversity has
been lost so far [29]. Excess use of fungicide, insecticide, and herbicides are equally
responsible for water resource pollution, contain toxic and carcinogenic substances,
and heavily affect human and wildlife. Pesticides are also equally responsible for
biodiversity and destroying insects and weed, which have negative impacts further
on the food chain. About 120 million tons of nitrogen converts from the atmosphere
in form of reactive nitrogen each year and around 2/3 of its goes to water bodies [30].
The fertilizer is very important source of phosphorus, nitrogen, and other macro- and
micro-nutrients for agriculture, and as per reports use of fertilizer was 90 million
ton/year in 2000 and may increase dramatically up to 150 million/year to increase
the production to feed the population by 2050. The use of phosphorus and nitrogen
can also increase up to 150-180% by 2050 [15]. Eutrophication in lakes of European
countries such as Rhine, Danube, and Elbe Rivers is becoming a serious issue during
1970s-1980s. Water quality is failing to meet the standards and cause of oxygen-level
depletion. Yet in 2009, around 20% of European lakes suffered from nutrient enrich-
ment. Not this but nitrate concentration is increasing in groundwater resources [31].
Water is a basic need of all industrial sectors in different operational processes. It is
estimated that around 5-20% of used water in industries turns into the polluted water
and enters into the surface water bodies, rivers, canals, and pollute freshwater, as
well as sea. Around 7% of untreated industrial wastewater is directly discharged into
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water and ultimately affects freshwater resources [32]. The largest portion of waste
producer is countries from high-level income group. The share of these countries is
around 70 percent in wastewater treatment; dramatically it is 38 percent share of
countries from upper-middle income, while there is 28 percent share in wastewater
treatment by lower-middle income countries and the lowest share is from low-income
countries, which is only 8 percent of generated wastewater by industrial sectors [33].
The policies and seriousness of the countries are toward the main threat in the
future; the share of the European countries in treatment is 71% from industrial and
domestic/municipal sectors. Other side of around 20 percent shares of countries is
from Latin America, while 51 percent the largest share is in treatment by Middle East
and North Africa as shown in Table 2. Due to lack of funds by African countries, it is
very difficult to treat the industrial and municipal wastewater generated by indus-
tries and domestic. It is reported that no data of wastewater generation, discharge,
and treatment of 32 countries out of 48 from African countries are available in
government- or water-related agencies [33]. Wastewater is the biggest threat for toxic
and polluted wastewater from different industries, textile, sugarcane, pharmaceuti-
cals, paper, food and some other industries. Around 2.2 million people die per year
only by diarrhea diseases [38]. Around 10.4 million deaths of infants of about 17%
are caused by the disease only. Among 80% of diarrhea cases, the reason behind is
only lack of safe drinking water, poor facilities of sanitation, and unhygienic condi-
tions. Use of nitrogen in different crops in agriculture sector is around 120 million
tons converting from atmosphere into reactive nitrogen comprising of compounds
every year [30]. About 2/3 of it goes into lands and in water sector bodies as well as
in coastal zones. Approximately 150 million tons project the use of fertilizer by 2050,
as compared to 90 million tons in year 2000 [39]. Due to the use of phosphorus and
nitrogen, effluent will jump up to 150 and 180 percent by 2050, respectively [15].
The chemicals used in agriculture have enhanced up to 02 million tons each year, and
around share of fungicides is 17.5 percent, insecticides 29.5 percent, and herbicides
47.5 percent and other’s share is 5.5 percent. The economic growth and unplanned
growth of population are also of great threats and main responsible for deterioration
of quality of the water. Almost rivers of Asia, Latin America, and Africa are suffer-
ing from severe pollution level. Groundwater status in Europe was not perfect. Some
stations of Europe were detected above level of nitrate in drinking water, recorded
by the monitoring stations. As per reports, rivers around 30 percent and lakes 40
percent recorded eutrophic during the period of 2008-2011.The agriculture cultiva-
tion by wastewater is directly related to health issues, especially food (vegetables) in
urban areas. About 10 percent of the population of world depends only on the food
cultivated by polluted wastewater [40]. Around 26 percent productions of vegetables
directly use wastewater in Pakistan; this situation prevails in all regions of the world
[33]. Around 80 percent of total generated wastewater is directly discharged without
fulfilling the requirements of regulatory bodies [41]. The treated wastewater usage is
the largest and vital source for agriculture and other sectors. The use of safe-treated
wastewater is gradually increasing its availability, especially in many Arab and other
developing countries. It is reported that 71 percent of wastewater was effectively
treated in Arab countries during 2013 and 21 percent out of 71 percent was utilized
in agriculture sector (irrigation) and recharge of groundwater [41]. The treated
wastewater use has become very important for water sector. At present, the market
of wastewater is more than 700 billion dollars per year and increasing dramatically.
In 2012, around 824,000 deaths occurred due to lack of the facilities of sanitation,
drinking water, and proper hand washing in low- and middle-income countries. The
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Counties Treated municipal Produced municipal Direct use of treated
wastewater km? wastewater km? (Year) municipal waste water in
(Year) irrigation Km? (Year)

Japan 11.56 (2011) 16.93 (2011) 0.012 (2009)
Mexico 3.08 (2011) 746 (2011) 0.40 (2010)
China 26.61 (2009) 3798 (2010) 0.48 (2008)
United States 40.89 (2008) 60.40 (2008) 0.33 (2004)
Germany 5.18 (2007) 5.30 (2007)

Brazil 2.51 (2009) 9.73 (2009) 0.008 (2008)
Republic Korea 6.58 (2011) 7.84 (2011)

India 442 (2011) 15.44 (2011)

Egypt 371 (2012) 7.08 (2012)

Canada 3.55 (2009) 6.61 (2009)

Malaysia 2.60 (2009) 4.22 (2009)

Thailand 1.17 (2012) 5.11 (2012)

Turkey 2.72 (2010) 3.58 (2010)

United Kingdom 4.05 (2011) 4.09 (2011)

Italy 3.9 (2007) 3.93 (2007)

France 3.77 (2008) 3.79 (2008)

South Africa 1.92 (2009) 3.54 (2009)

Iran 0.89 (2012) 3.55 (2010)

Pakistan 0.55 (2011) 3.06 (2011)

Spain 3.16 (2004) 3.18 (2004)

Argentine 0.29 (2000) 2.46 (2010)

Columbia 0.60 (2010) 2.40 (2010)

Poland 1.36 (2011) 2.27 (2011)

Vietnam 0.20 (2012) 1.98 (2012)

Netherlands 1.88 (2010) 1.93 (2010)

Australia 2.00 (2013) 1.83 (2007)

Saudi Arabia 1.06 (2010) 1.55 (2010)

Peru 0.10 (2012) 1.00 (2011)

Table 2.

Municipal wastewater production, collection, and treatment in countries with the largest urban populations
[33-37].

contaminated drinking water was one of the biggest sources of other causalities as
well [42]. The water-related diseases are widely source of diarrhea in low middle-
and low-income countries. Around 275,000 square kilometers of land was irrigated
throughout world [34]. For example, the percentage of wastewater release without
treatment has been estimated at 77% for Thailand (2012), 82% for Pakistan (2011),
84% for Armenia (2011), and 81% for Vietnam. Improving the efficiency of waste-
water management would contribute to the achievement of the 2030 Agenda for
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Sustainable Development in the region [41]. Approximately 15 percent of irrigated
land can be cultivated by treated wastewater because around 330 square kilome-
ters of municipal wastewater are generated per year in world and can be used for
irrigation/cultivation on 40 million hectares (8000 m>/hectares) [43]. Irrigation by
wastewater or diluted wastewater is still fragmentary around 5-20 million hectares,
almost lion share of China [44]. It is between the ranges of 2 and 7% of globally total
cultivated area. Around 500 children’s death is due to diarrhea-related diseases in
India, which is contaminated water causing diseases. About 106 billion dollars or 5.2
percent of GDP is losing India from lack of sanitation and other facilities. On other
side Israel has dramatically reduced its agricultural water budget from 70 percent to

55 percent and reduced to 15 percent in twenty years (1985-2005).

6. Conclusion

Economic development cannot declare whole reason for the detoriation of water
quality as well as no solution for all problems. Some other steps are also very essential
such as watershed management, which is very important for the water quality, water
availability increase, and recharge of groundwater and helpful for reduction of other
impacts. It is essential for managing irrigation water efficiency and protects the water
quality. Allocation of water for agriculture is very hard/core issue and accurate data
can play very important role for water conservation/saving and due to this many
lives can be saved, which leads to cost reduction and minimizes other impacts on
water resources/reservoirs. It is recommended to be a creative mind for the water
management system such as municipal, industrial, and irrigation. The policy should
be formulated on every country’s basis, and should focus on less water requirement
crops and latest techniques of irrigation system, such as micro-irrigation, and drip
and sprinkler irrigation system, should be introduced/implemented to replace the
traditional irrigation system. Crops with high yield on the lowest water use should
be introduced to feed the population of around 9 billion by 2050, because population
increase by 2050 will severely affect water resources and may reduce the availability
of water. For policy making, it is necessary for data availability of wastewater genera-
tion, and its discharge without treatment or treated, without complete or proper
information, is very difficult to make action plan and protection of environment
resources from wastewater pollution. Given the importance of water we need to save
water and change our life style to minimize use of water. It is difficult to imagine
life on the earth without water. We should adopt agriculture mechanization, high-
yielding seeds, and crops to be cultivated on less water, by replacing new irrigation
techniques including drip irrigation and sprinkle irrigation, by water savings to cope
with the growing population by 2050. With improving irrigation efficiency, the
usage of freshwater can be reduced. It is recommended to monitor the entire water
management system including agriculture to prevent from a severe crisis of water
management and for that, we should be more creative than we ever were. For efficient
usage of water, there is a need for the development of Global Monitoring Information
System for water, which will provide us the necessary information on water manage-
ment and progress monitoring of desirable targets. Development of this system will
provide us the wide spectrum of information from different levels, like from local to
national and ultimately the global level. Hurdles to research, technology, and innova-
tion applications are due to the lack of financial resources for improvement of existing
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technologies in developing countries but also the lack of awareness for promoting

the research and innovation in the countries that are already developed to shift to the
new and efficient technologies for large-scale applications. The high costs of high-end
technologies hamper their widespread application, especially in developing countries.
It is because of the quick depletion of the available resources of water and its impact
on climate change, conventional irrigation systems must be revised because it cannot
sustain in many areas around the globe. In brief, the demand for water will increase
by 2050 but the availability of water will be reduced. Water resources will reduce.
Pollution will further reduce the amount of clean freshwater.
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