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ABSTRACT 

It is glowing notorious that agriculture is main occupation of citizens of Sri Ganganagar and 

Abohar cities and their closely villages. As insufficient water supply through rivers and 

canals is conjoint snag in these areas of Punjab and Rajasthan,  So that farmers are 

customarily dependent on ground-water and cope with lack of water, they are using to dig 

tube glowings in farms for the growth of crops should not be affected. The main factor behind 

this is nutrient present in ground water, because these get dissolved in the soil, then through 

crops nutrients and minerals enter into the human body by Vegetables and Grains. It is fact 

that healthy crops give rise to healthy human-being. 

In this research, we will collect such data from various farms and after Collection of data 

from different location, will be analyzed in order to compare the amount of nutrients and 

chemical present in the ground water. Here we are presenting the merits & demerits of 

irrigation using ground water through the Mathematical Modelling and comparative study.  

Main objective of study to compare nutrients (which makes human healthy or unhealthy) and 

chemicals (which are harmful for health), their level of presence and their impact on human-

being. The whole study is focused to prepare a model, to know the variation of nutrients of 

ground water from one place to another place. We recognize the scenario of ground water 

flow and level of nutrients after comparison. 
Keywords: Modeling, Water, Soil, Nutrients, Mathematical. 

Introduction 

Mathematical Modelling: 

Mathematical models can take sundry schemes, including vibrantal schemes, geometric 

models, disparity calculations, or spirited conjectural models. These and other types of 

models can overlap, with a given model involving a variety of abstract structures. In general, 

mathematical models may include logical models. In many cases, the quality of a precise 

field depends on how glowing the mathematical models developed on the conjectural side 

settle with fallouts of repeatable experiments. Lack of settlement between conjectural 

mathematical models and investigational measurements often leads to important advances as 

better theories are developed. 

In the physical sciences, a traditional mathematical model contains most of the following 

elements: 

1. Overriding reckonings 

2. Auxiliary sub-models 

3. Outlining reckonings 

4. Constitutive reckonings 

5. Expectations and restrictions 

6. Preliminary and periphery situations 

7. Classical restrictions and kinematic 

reckonings 

Classifications: 

Mathematical models are customarily unruffled of connections and variables. Connections 

can be described by machinists, such as algebraic machinists, utilities, differential machinists, 

etc. Variables are abstractions of scheme parameters of interest that must be quantified. 

Several classification criteria can be used for mathematical models according to their 

structure: 

• Linear vs. Non-Linear: If all the machinists in a mathematical model unveil linearity, the 

flouting mathematical model is demarcated as linear. A model is considered to be non-linear 
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otherwise. The delineation of linearity and non-linearity is dependent on context, and linear 

models may have non-linear jargons in them. For example, in a statistical linear model, it 

is assumed that a connection is linear in the parameters, but it may be non-linear in the 

predictor variables. Similarly, a differential reckoning is supposed to be linear if it can be 

written with linear differential machinists, but it can still have non-linear jargons in it. In a 

mathematical programming model, if the objective utilities and restrictions are represented 

entirely by linear reckonings, then the model is regarded as a linear model. If one or more 

of the objective utilities or restrictions are represented with a non-linear reckoning, then the 

model is notorious as a non-linear model. 

Non-linearity, even in impartially simple schemes, is often associated with portents such as 

chaos and irreversibility. Although there are exceptions, non-linear schemes and models 

tend to be more demanding to study than linear ones. A conjoint tactic to non-linear snags 

is linearization, but this can be snag tic if one is trying to study aspects such as 

irreversibility, which are strongly tied to non-linearity. 

• Static vs. vibrant: A vibrant model accounts for time-dependent changes in the state of the 

scheme, while a static model calculates the scheme in equipoise, and thus is time-invariant. 

Vibrant models archetypally are represented by differential reckonings or metamorphosis 

reckonings. 

• Explicit vs. implicit: If all of the input parameters of the overall model are notorious, and 

the output parameters can be calculated by a finite series of computations, the model is 

supposed to be explicit. But sometimes it is the output parameters which are notorious, and 

the corresponding inputs must be solved for by an iterative procedure, such as Newton's 

method (if the model is linear) or Broyden's method (if non-linear). In such a case the model 

is supposed to be implicit. For example, a jet engine's physical properties such as turbine 

and nozzle throat areas can be explicitly calculated given a design thermovibrant cycle (air 

and fuel flow rates, pressures, and temperatures) at a specific flight situation and power 

setting, but the engine's operating cycles at other flight situations and power settings cannot 

be explicitly calculated from the constant physical properties. 

• Discrete vs. continuous: A discrete model treats objects as discrete, such as the particles in 

a molecular model or the states in a statistical model; while a continuous model represents 

the objects in a continuous manner, such as the velocity field of fluid in pipe flows, 

temperatures and stresses in a solid, and electric field that applies continuously over the 

entire model due to a point charge. 

• Deterministic vs. probabilistic (stochastic): A deterministic model is one in which every set 

of variable states is uniquely determined by parameters in the model and by sets of previous 

states of these variables; therefore, a deterministic model always performs the same way for 

a given set of Preliminary situations. Conversely, in a stochastic model—customarily called 

a "statistical model"—randomness is present, and variable states are not described by 

unique values, but rather by probability distributions. 

• Deductive, inductive, or floating: A deductive model is a logical structure based on a theory. 

An inductive model arises from empirical findings and generalization from them. The 

floating model rests on neither theory nor observation, but is merely the invocation of 

expected structure. Application of mathematics in social sciences outside of economics has 

been criticized for unfounded models. Application of catastrophe theory in science has been 

characterized as a floating model. 
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Construction: 

In business and engineering, mathematical models may be used to maximize a certain output. 

The scheme under consideration will require certain inputs. The scheme relating inputs to 

outputs depends on other variables too: decision variables, state variables, exogenous 

variables, and random variables. 

Decision variables are sometimes notorious as independent variables. Exogenous variables 

are sometimes notorious as parameters or constants. The variables are not independent of 

each other as the state variables are dependent on the decision, input, random, and exogenous 

variables. Furthermore, the output variables are dependent on the state of the scheme 

(represented by the state variables). 

Objectives and restrictions of the scheme and its users can be represented as utilities of the 

output variables or state variables. The objective utilities will depend on the perspective of 

the model's user. Depending on the context, an objective function is also notorious as an 

index of performance, as it is some measure of interest to the user. Although there is no limit 

to the number of objective utilities and restrictions a model can have, using or optimizing the 

model becomes more involved (computationally) as the number increases. 

For example, economists often apply linear algebra when using input-output models. 

Complicated mathematical models that have many variables may be consolidated by use of 

vectors where one symbol represents several variables. 

Review of Literature 

Salt affected soils in Punjab occupy large areas in the south-west and central regions and vary 

widely in salt composition, internal drainage and pedogenic processes. Continued irrigation 

with sodic (RSC) ground water has enhanced salt enrichment leading to soil structural 

deterioration and poor crop productivity. Ten soil profiles were collected from old and recent 

alluvial plains covering seven districts and analyzed to assess precise reclamation and 

management options. In irrigated areas, waterlogging occurred in sandy alluvial plain (Pedon 

1 and 2) showing loamy sand to sandy loam soil texture, low CEC and the significant contents 

of CaCO3 calcretes (15.5%) at 0.5 m depth. The Na+, Cl-, SO42-and at places Ca2+ and 

Mg2+ salts were dominant and indicated the saline nature of soil. Sodic soils (Pedon 3 and 

4) were located in the recent alluvial plain that showed high pHs (9.3 to 9.9), ESP (72.1 to 

81.0) and higher contents of Na+, CO32- and HCO3- salts. Sodic soils (Pedon 5 and 6) were 

also located in the old alluvial plain under canal irrigation, and showed high water table depth 

(2.0 m), high pHs (8.8 to 9.1), high surface salt content (ECe 20.8 dS m-1) and ESP (54.1 to 

81.2). The blocky soil structure indicated impermeable soil strata and Na+ saturation of soil 

matrix. At places, sodic soils were reclaimed (Pedon 7, 8 and 9) as evident from low surface 

pHs (8.6) and were being used for ricewheat crops. In the sub-surface layers, these soils 

showed higher pHs (9.0 to 10.2) and higher contents of Na+, CO32- and HCO3-. Barren 

sodic soil (Pedon 10) was located in the old alluvial plain of central Punjab showing brackish 

ground water with high RSC. Sodic soils were also located in the Ghaggar plain of Patiala 

district showing moderate pHs (8.9 to 9.2), ESP (64 to 76), NaHCO3 content(5.0 to 5.5 

meqL-1) and SAR (46 to 52).  Suitable management options and alternate land uses were 

suggested for growing salt tolerant crops, horticulture and forestry plantations with proper 

water management practices. 

About 7% of world’s total arable land is classified as salt affected lands,while in Indiait is 

around 6.73million hectare (mha). With the requirement for more food driving agriculture to 
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find new areas and methods for greater productivity, the reclamation of the barren salt 

affected lands attains utmost importance. Though there are multiplemethods to manage and 

bring back such soils under cultivation, vegetative remediation is of interest, being more cost-

effective and environment friendly. The other methods (leaching, organic/chemical 

amendments) have restrictions depending on type of soil, availability of water, chances for 

loss of soil nutrients and beneficial micro-organisms; in addition to being more expensive to 

farmers. Phytoremediation can be demarcated as the cultivation of salt-tolerant or 

accumulating (halophyte) plants for the reduction of soil salinity and/or sodicity. There are 

several halophytes which can be grown at very high levels of electrical conductivity. For 

examples Eucalyptus occidentalis and E. sargentii (useful landscape trees) can withstand 

salinity over 30 dS m-1. About 290 tree species of economic importance have been 

documented which could tolerate salinity levels of 7 to 8 dS m-1. These plants provide 

multiple benefits like 

Impact of Agra canal and tube glowing water irrigation on crops grownin Agra district, Uttar 

Pradesh Soil salinity is a major snag of Gujarat state and 2.22-million-hectare area is salt 

affected. Ground water quality in the region is also poor having variable salinity and 

therefore, there is a scarcity of good quality water for agriculture. Millets are small-seeded 

grasses that are hardy and grow glowing in dry zones as rain-fed crops, under marginal soil 

fertility and limited moisture. They are also unique due to their short growing season so 

possibility can be explored to adopt these crops for cultivation on saline soils. Seed 

germination and early seedling growth are crucial periods for crop cycles under salt stress, 

and determine the survival of plants. A petriplate experiment was conducted during August 

2015 at ICAR-Central Soil Salinity Research Institute, Regional Research Station, Bharuch 

to study germination of finger millet and little millet varieties under application of different 

levels of saline water. Experiment was laid out in petriplates with two crops; Finger millet    

( Eleusine coracana Gaertn. ); three varieties - GN-4, GN-5 and GNN-6 and Little millet ( 

Panicum sumatrense ); two varieties - GV-1 and GV-2; with five salinity levels (Distill water; 

EC 4, 8 12 and 16 dSm-1). Fifty seeds of each variety were germinated on filter paper in 

closed Petri dishes with different level of saline water using a completely randomized design 

with three replications. Germinated seeds were counted daily from each replication and the 

growth parameters were calculated on the 15th day. According to the method of Wang and 

Wang (2006), saltdamage index ( Salt damage index SDI % = (germination percentage under 

the control situation - germination percentage under salt stress)/ germination percentage 

under the control situation X 100 ) was adopted to evaluate the salt tolerance of these 

varieties. Fallouts revealed that at salinity level of 16 dSm-1no seed of any variety seed was 

germinated. At salinity level of 12 dSm-1 germination of seed of all three variety of finger 

millet was severely affected and seed of both varieties of little millet did not germinate. 

Highest germination per cent (87 and 93 %) and lowest salt damage index (0.0 and 1.8 %) 

observed at salinity level of 4 dSm-1in finger millet (GNN-6) and little millet (GV-2) 

respectively. At salinity level of 8 dS m-1 finger millet (GNN-6) and little millet (GV-2) 

showed maximum germination percentage (72 and 78 %) and lowest salt damage index (17.3 

and 17.5%). Gradual reduction was observed at increased level of salinity upto 8 dS m-1, and 

at 12 dS m-1, severe reductions were observed for shoot length, root length and fresh & dry 

weight of seedlings in all varieties. These fallouts indicated that salt stress of more than 8 

dSm-1 level strongly inhibited seed germination and plant growth of finger millet and little 
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millet. However, metamorphosiss in salt tolerance among crops may also occur at different 

growth stages, thus it should be evaluated for different growth stages. Further, at field 

situation these crops can be tested for response of variouslevels of saline water irrigation at 

different growth stages. 

Considering the benefit of conservation tillage in rice based cropping scheme a field 

experiment was carried out to evaluate the impact of conservation tillage on soil health in 

coastal region of West Bengal during 2011. The design of experiment was split-split plot with 

cropping scheme (rice-rice and rice-cotton) (kharif— rabi) as main plot treatments and tillage 

type such as zero tillage (ZT), reduced tillage (RT), and conventional tillage (CT) as sub plot 

treatments. The residue (R) and no residue (NR) were as sub-sub plot treatments. The soil 

properties analysed after kharif harvest indicated that salinity was reduced considerably 

during kharif 5th National Seminar–Climate Resilient Saline Agriculture: Sustaining 

Livelihood Security 2017 

cultivation. EC was slightly higher under rice-cotton scheme than rice-rice scheme. 

Exchangeable Mg was slightly more than exchangeable Ca. Exchangeable Na was relatively 

more in cotton-rice scheme than ricerice scheme. The salinity probe was used to evaluate the 

bulk soil salinity during the month of May. The ricerice scheme showed lower bulk soil EC 

than rice-cotton scheme particularly at 0-30 cm and 30-60 cm soil depth. Also zero tillage 

plots at surface depth showed higher bulk soil EC than other tillage treatments might be 

because of higher capillary rise of saline ground water at surface depth in zero tilled plot than 

other treatments. 

There was reduction in bulk density and increase in organic C in ZT than other treatments in 

surface depth. The soil organic C stock was determined up to 45 cm soil depth and it was 

highest in RT with residue followed by CT with residue, ZT with residue, RT without residue, 

CT without residue and lowest in ZT without residue treatment. Organic C stock was more 

in rice-rice scheme than rice-cotton scheme.  The total quantity of soil organic C sequestered 

within four years of experiment varied from -1.51 to 5.05 Mg C /ha and was linearly related 

with cumulative C inputs to the soils. The fallouts indicated for sustenance of SOC level (zero 

change due to cropping) a minimum quantity of 1.86 Mg C /year is required to be added per 

hectare as inputs. Treatment-wise fraction of soil organic C like very labile, labile, less labile 

and nonlabile C determined at different concentration of H2SO4 and microbial biomass C 

were also analyzed and passive pool of soil C faction was more than active pool in treatments 

when crop residue was added. After four years of experiment in zero tillage, there was 12-

18% reduction in yield than other treatments. In Preliminary period of experiment, the yield 

reduction was up to 28% in case of zero tillage treatment than other treatments. 

Agriculture is a backbone of the Indian economy and the rice–wheat cropping scheme is the 

rib of backbone, but overexploitation of ground water and other available natural resources 

has fallouted increasing scarcity of resources (water, labour and energy), higher cost of 

production, diminishing factor productivity, deteriorating soil health shrinking land with 

emerging concerns of climate change will be a much more challenging task than ever before. 

These new emerging issues have put a big question mark on the sustainability of rice–wheat 

cropping scheme. Climate smart agriculture (CSA)offers an attractive alternative to 

sustainable productivity with efficient use of available resources. Therefore, A participatory 

strategic research was conducted during, 2014–2016 at farmers’ fields in three different 

climates smart villages viz. Birnarayana, Anjanthali and Chandsamandof Karnal, Haryana, 
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India underCIMMYT-CCAFS programwith the objective of developing and validating 

portfolios of climate smart agriculture practices in a rice-wheat rotation of Western IGP to 

provide options and strategies for sustaining productivity and ensure food security in the face 

of climate change. Six scenarios (S) were established with the various layering of CSAPs 

including water smart, energy smart, weather smart, carbon smart, nutrient smart and 

knowledge smart and farmer practices scenario (S1) was used as the base line to compare 

different sets of CSAP as the five scenarios. Fallout showed that in 2015-16 high magnitude 

of CSAP helps in maximizing crop productivity (1015%) and profitability (20-25%) while 

minimizing the adverse effects of associated climatic risks by improving adaptive capacity 

and reducing mitigation potential of GHG (25-30%) compared to farmer practices scenario 

(S1). Our study fallouts indicates that the layering of CSA practices have additive effects in 

terms of improving productivity through better adaptation and also minimizing 

environmental footprints. 

The status of fluoride in groundwater of Ladnu tehsil (Nagaur district) and its effect on wheat 

and mustard crops were studied for two consecutive years. From the survey area, 100 ground 

water and soil samples were collected from 31 fluoride affected villages and analysed for 

fluoride content and categorised in five categories, viz . F1: < 2.0 mg L-1 fluoride, F2: 2.1–

4.0 mg L-1 fluoride, F3: 4.1–6.0 mg L-1 fluoride, F4: 6.1–8.0 mg L-1 fluoride and F5: > 8.0  

mg L-1 fluoride. Thereafter, for each category of fluoride water four sites were 

5th National Seminar–Climate Resilient Saline Agriculture: Sustaining Livelihood Security 

2017 i.e . mustard and wheat and also in the quality of groundwater, as a fallout of use of 

fluoride waters. It was found that 99% of the samples were only marginally alkaline. 23% 

were in saline category and the rest 67% varied from slightly to moderately saline. Most of 

the waters had low to moderate sodicity hazard; only 27% waters had high to very high 

sodicity hazard. Waters of study area also have non alkali to medium alkali hazard and 

majority of waters falls in low alkali hazard category. Majority of the studied soils were 

marginally alkaline. Most of the soils had low to moderate sodicity hazard and only 3% 

represented high sodicity hazard. Fluoride content of groundwater varied from 1.60 to 8.80 

mg L-1, indicating a good degree of variation. Further, most of the waters (69%) of the study 

area had fluoride concentration from 2.1 mg L-1 to 6.0 mg L-1. Positive correlations between 

soil fluoride and soil pH, soil fluoride and EC were observed indicating that fluoride content 

increases with soil pH and EC, respectively. While, positive and moderate connection was 

observed between soil fluoride and sodium. Soil fluoride vs pH of water and soil fluoride vs 

EC of water also showed positive correlation. The study area lies in semi-arid climate and 

soils being alkaline have shown less build-up or adsorption of fluoride in soil. Further, the 

fluoride build-up in soil was in accordance to fluoride concentration in irrigation water and 

the average build-up in mustard crop was much less than wheat crop. With the increase in 

fluoride content of water and soil, an increase in fluoride content of plant was also observed, 

which fallouted in decreased chlorophyll content of leaves, reduction in some plant nutrients 

(P, K) and thereby reduced crop yield. A highly significant correlation of soil and 

groundwater fluoride with plant fluoride indicated that both soil and water were the cause for 

fluoride accumulation in plant. However, accumulation of fluoride in plant varied with plant 

species i.e. more accumulation in wheat than mustard. Further, as expected much more 

fluoride content was observed in straw/stover as compared to grains/seed. 
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Open glowing irrigation in arid parts of Rajasthan: Adaptation to multiple stressors affecting 

agricultural sustainability Salinity has been a major factor constraining agricultural 

production in Rajasthan. Selection of salt tolerant varieties (STVs) is considered as one of 

the environmentally benign and cost effective tactices to overcome the salinity snag. Attempt 

was made to demonstrate potential of salt tolerant wheat varieties (KRL-210 and KRL- 19) 

in salt-affected lands of Marwar area of Rajasthan. Study was conducted with 120 farmers 

from Pali district of Rajasthan. Data were collected using personal interview of the farmers 

using a glowing structured interview schedule. It was found that all the farmers settled that 

cultivation of STVs helped increase their income. In terms of social benefits, about 78.5% of 

the sampled farmers settled that cultivation of STVs helped in the upliftment of small and 

marginal farmers and in achieving the household food security. In terms of environmental 

benefits, 96% of the farmers settled that saline land and moderate saline ground water could 

be used for the cultivation of STVs. Majority of the farmers opined that STVs had more 

number of tillers (99.6%) and less lodging and shattering tendency (94.7%). All the farmers 

settled that eating quality of salt tolerant wheat varieties was good. Despite these benefits, 

there is still a need to create awareness among the farmers in salt-affected areas of Rajasthan 

about the potential of salt tolerant cultivars in productivity and income enhancements. 

Importance and Methodology 

1. Intuitive study on Ground-water. 

2. Prevention from the disease due to loss of Nutrient in water. 

3. Check Mixed Chemicals in Ground Water. 

4. Significance study collection of data by hypothetical tests with comparative study through 

collection of samples from various places. 

5. To study the various applications of impurities of water causes diseases and the due to loss 

of nutrients. 

6. Model can help to study the everywhere to prevention of loss of nutrients flow of every 

kilometer. 

We shall use the following methods to complete our Research work: 

(i) Charts 

• Frequency Polygon 

• Bar Graph 

(ii) Hypothetical Testing 

• Parametric Tests 

➢ F- Test 

➢ χ 2 Test 

• Non Parametric Tests 

➢ Rank Test 

➢ Run Test 

(iii) Coefficient of Correlation between 

• Himachal Pradesh – Punjab data 

• Himachal Pradesh – Rajasthan data 

• Punjab – Rajasthan data   

 

(iv) Line of Regression or Curve Fitting 

• X on Y 

• Y on X 

• Exponential Curve 

• Power Curve 

(v) The Graphs and Charts 

• Median Graph ( Ogive) 

• Regression Graph 

• Scatter Diagram 

(vi) Mathematical Modelling 

• Partial Differential Reckoning 

• Solution of Partial Differential 

Reckoning. 

• Standard Deviation Method 

• Perturbation Reckoning 

Research Work 
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Nutrients in Water 

WHAT ARE NUTRIENTS? 

Nutrients, specifically nitrogen and phosphorus, are chemicals that are essential for plant 

growth. We add nutrients when we fertilize our gardens and fields, and in the same way, adding 

nutrients to water fertilizes water-dglowinging plants. Nutrients customarily occur at very low 

concentrations relative to plant demands. Nutrient levels change throughout the year as 

growing plants take up the nutrients and dying plants release them back into the water. 

WHY CARE ABOUT NUTRIENTS 

 
When waterways become over fertilized with nitrogen or phosphorus, heavy plant growth can 

occur. Excessive plant growth can decrease the aesthetic value of the water because of the 

smelly decomposing mats of vegetation, and it can create algal blooms which can be toxic. 

Also, when bacteria decompose dead plant material they use up dissolved oxygen which is 

important for the survival of macroinvertebrates and other aquatic organisms. If a waterbody 

doesn't have enough of a nutrient to sustain plant growth, then the nutrient in short supply is 

called the limiting nutrient. 

WHAT IS NITROGEN? 

 

NITROGEN FACTSHEET  

Two main groups of nitrogen exist, organic and inorganic. Organic nitrogen includes all of 

the nitrogen that is part of living animals, animal wastes and the remains of living things. 

Organic forms of nitrogen must be broken down into inorganic forms in order to be used by 

plants. Examples of inorganic nitrogen are N2, N03, NH3, N02. Nitrate (N03) is the most 

onjoint form of inorganic nitrogen found in waterways. Plants can directly use this form of 

nitrogen to build proteins.  

WHY CARE ABOUT NITROGEN? 

Environment     
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When waterways become over fertilized with nitrogen, heavy plant growth can occur. 

Excessive plant growth can decrease the aesthetic value of the water because of the smelly 

decomposing mats of vegetation. Also, when bacteria decompose dead plant material they use 

up dissolved oxygen which is important for the survival of macroinvertebrates and other 

aquatic organisms. 

  Human/Animal Health 

 
Nitrates are odorless, colorless, and tasteless so it is important to test feed and drinking water 

to determine levels of nitrate. High concentrations of nitrate in drinking water can cause 

methemoglobinemia (also notorious as blue baby syndrome). Concentrations greater than 10 

parts per million can be harmful to young babies, and should be avoided by nursing mothers. 

Concentrations of nitrate over 100 parts per million are toxic to livestock Find out more 

about nitrate.  

Utah Nutrient Standards 

• Maximum concentration of Nitrate in drinking water: 10 mg/L 

• Greater than 4 mg/L in surface water indicates pollution 

NATURAL FACTORS INFLUENCING NITROGEN 

 
• Runoff- In Utah concentrations are customarily highest in the springtime when runoff from 

melting snow carries nutrients from lawns, farms and other areas into the water. Many people 

in Utah get their culinary water from groundwater from cities or private glowings. 

Groundwater has naturally higher concentrations of nitrate. 

• Plant uptake- during the spring and summer months plants grow causing concentrations of 

nitrates to be low during this time. In the winter and fall, when plants stop growing and die, 

much of the nitrogen is released into the water again, increasing the nitrogen concentration. 

HUMAN FACTORS INFLUENCING NITROGEN 
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• Fertilizers- Because plants require nitrogen, farmers often add nitrogen in the form of 

fertilizers, sometimes the nitrate leaches into groundwater schemes. Fertilizers can also be 

washed into surface waters and increase productivity, causing eutrophication.  

• Livestock manure- Fecal matter contains nitrogen, so when livestock manure washes into 

surface water (among other pollutant snags), the excess nitrogen can cause eutrophication. 

• Malfunctioning septic schemes- Similar to livestock manure, when a septic scheme leaches 

into the ground the bacteria and nutrients can get into ground water schemes and surface 

water schemes.  

 
• Discharge from sewage facilities acid precipitation- Acid precipitation can cause 

acidification in a water body. Acidification, like eutrophication can lead to a decreased 

diversity of aquatic species. 

• Resources to limit human influences: Protect Your Water  

Conclusion  

Fallouts: 

As demand for water increases, water managers and planners need to look widely for ways 

to improve water management and augment water supplies. The Committee on Ground Water 

Recharge concludes that artificial recharge can be one option in an integrated strategy to 

optimize total water resource management, and it believes that with pretreatment, soil-aquifer 

treatment, and posttreatment as appropriate for the source and site, impaired-quality water 

can be used as a source for artificial recharge of ground water aquifers. 

Artificial recharge using source waters of impaired quality is a sound option where recharge 

in intended to control saltwater intrusion, reduce land subsidence, maintain stream baseflows, 

or similar in-ground utilities. It is particularly glowing suited for nonpotable purposes, such 

as landscape irrigation, because health risks are minimal and public acceptance is high. 

Where the recharged water is to be used for potable purposes, the health risks and 

uncertainties are greater. In the past, the development of potable supplies has been guided by 

the principle that water supply should be taken from the most desirable source feasible, and 

the rationale for this dictate remains valid. Thus, although indirect potable reuse occurs 

throughout the nation and world wherever treated wastewater is discharged into a water 

course or underground and withdrawn downstream or downgradient for potable purposes, 

such sources are in general less desirable than using a higher quality source for potable 

purposes. However, when higher-quality, economically feasible sources are unavailable or 

insufficient, artificially recharged ground water may be an alternative for potable use. 

Future Scope: 

Ecological and socioeconomic aspects of subterranean hydroschemes have changed during the 

past 40–50 years. The major environmental pressures (mainly anthropogenic ones) impact the 

quantity and quality of groundwater resources and the state of subsurface ecoschemes, and it 

is expected that the environmental pressures on groundwater will continue, at least until 2025, 

unless new environmental policies change this state of affairs. The world demographic increase 

and the general rise of water demand constitute one of the major environmental pressures on 
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groundwater ecoschemes especially in less developed countries in Africa, Asia and South 

America. Specific human activities leading to the depletion of groundwater reserves include 

agricultural practices, landscape alteration, urbanization demand for domestic and public 

drinking water, various industrial activities such as thermoelectric production and mining, and 

the rise of tourism in coastal areas. Climate change is contributing to the water crisis too, 

especially in areas with arid climate and/or in some humid monsoonal countries. The overload 

of aquifers with pollutants derived from agriculture (fertilizers and pesticides), from industry 

(release of hydrocarbon chemicals, especially spills), from waste and industrial waters, from 

domestic and industrial landfills, from the infiltration of pollutants from surface and from the 

intrusion of saline water affect groundwater quality. The dangerous increase in contaminated 

subsurface sites with chemicals and microbial pathogens brings with it health risks to humans. 

Changes of redox situation in groundwater zones, changes of biological diversity, vegetation 

changes with modification of agriculture practices and impacts at the biosphere scale, such as 

the increase in the concentration of nitrous oxides in the atmosphere, all impact groundwater 

ecoschemes. Groundwater ecoschemes must be better investigated and understood. Economic, 

social and ecological lines of thinking have to be combined in order to achieve meaningful 

policies for the sustainable development of groundwater reserves and for the protection of 

subsurface ecoschemes. Practical measures and ideas for the development of policies up to the 

2025 time-horizon should improve the sustainable usage of the world's groundwater resources.  
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