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ABSTRACT

Water is one of the most important and basic nhtesources. Water resources globally are gradyatying
contaminated by the addition of foreign materiatsf the surroundings. These include organic maftptant and animal
origin, land surface washings besides industriadl sewage effluents. The addition of these matenatsonly influences
the micro fauna of fresh water but also favoursdbeelopment of a variety of new biota, renderingrifit for human
consumption. Unpolluted safe drinking water is ofi¢he primary requisites for healthy human lif&isTpaper deals with

mathematical modelling for water quality of Nathaa&eservoir located at Aurangabad district, Madtara.

Three sampling stations were selected and wateplsamvere collected for a period of one year catirsly
i.e. June 2009 to May 2010. Monthly changed in mosshemical parameters were recorded such as Tratope, pH,
Electrical Conductivity, Dissolved Oxygen and Bieahical Oxygen Demand respectively. During invesiigathese
parameters were shown some variations with respedDO concentration. These variations were repteseras
mathematical models by using multiple linear regis analysis. These models were found to be fiD@ variable in
combination with four parameters. Results showed there is significant relation between DO andeotiour selected

parameter which explains between 45% to 74%.
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INTRODUCTION

Water is one of the most important and basic nht@sources. Water is not only one of the most rd&de
commodities of our day-to-day life, but the develemt of this natural resource also plays a cruoig in economic and
social development processes. Water resources llyicdra gradually getting contaminated by the additof foreign
materials from the surroundings. These include migyeatter of plant and animal origin, land surfagashings besides
industrial and sewage effluents. The addition esthmaterials not only influences the micro fauinesh water but also
favours the development of a variety of new bistmdering it unfit for human consumption. Unpollliteafe drinking
water is one of the primary requisites for healtiyman life. Societies have struggled to controlewaesources,
human migrations have been made to obtain wateuress, and litigation is commonly used to resawsflicting water
needs (Stephen et. al., 2002).

Modelling is a little like art in the words of PabPicasso. It is never completely realistic; inever the truth.

But it contains enough of the truth, hopefully amgough realism to gain understanding about enviestingystems.
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The two primary reasons to conduct modelling arto Hetter understand physical, chemical and biokdgrocesses and
2) to develop model capable of realistically repreég surface waters, so that the models can bd ts support
water quality management and decision-making. Tteem®t a complete agreement among the professioaghrding the

‘best’ approach to modelling rivers, lakes, eseménd coastal waters.

Rivers are vital and vulnerable freshwater syste¢nad are critical for the sustenance of all lifdveRs are
waterways of strategic importance across the woddyviding main water resources for domestic, imdals
and agricultural purposes (Faith, 2006). Fresh mrajgresents a very small part of the total watethe earth. Fresh water
has become a critical natural resource due to numbeeasons. The increasing demand of fresh watall the sectors
like drinking, agriculture, aquaculture and indigt{Ghorade I.B. 2013). The objective of presentknis to provide a
mathematical modelling approach to study the hyleaustry of water.

The present study involves the analysis of watertiquéarly on physico-chemical parameters of
Nathsagar Reservoir which is one of the major étimn project in Maharashtra State. It has beerstcocted across the
river Godavari a major in Southern India. Nathsagaralso known as Jayakwadi Reservoir which isasétd in
(19 30° N, 78 2¢° E) Aurangabad District, 180 Km north east of pudaharashtra. The catchments area of Nathsagar
Reservoir is 21750 Kfiand impounding gross storage of dam is 2909 miliiobic meters. The submerge area of dam is
35000Ha. The maximum height of this dam is 37 métbis project has rehabilitated 107 villages. Nattar is one of the

largest shallow wetland habitat which was tracedhieymigratory birds from 10-12 year ago.
MATERIAL AND METHODS

The water samples from Nathsagar Reservoir weréeatetl from three different stations viz., Site A,
Site B and Site C in the morning hours in a polgthéottle at every forthnight regularly. Every nfofior a period of
one year. These samples were immediately brouglatbtaratory with all necessary precaution measaseper standard

APHA sampling techniques.

The parameters, like water temperature and pH wemrerded at the site itself by thermometer & poakigital
pH meter. While other parameters like electricahchectivity, dissolved oxygen and biochemical oxygimand were
estimated in the laboratory as per APHA 1985 StahBaocedure.

Statistical Analysis

The relation between DO concentration and measuaeaimeters were done by multiple linear regres@tirR)

analysis.

Table 1: Shows Physico-Chemical Analysis of Site ffom Jun 2009 to May 2010

Month | Temp °C | Cond. | Ph | DO | BOD

Jun.09 29.1 298| 78 7.5 5.1
July.09 28.1 41| 7.2 7.2 3.9
Aug.09 29 318 | 7.1 6.9 4.1
Sep.09 30.1 304 6.6 6. 4.2
Oct.09 29.1 320 6.4 5.9 4.5
Nov.09 30.1 301| 6.3 5.9 4.2
Des.09 30.1 286| 6.8 4.9 4.9
Jan.10 28.2 310/, 64 6.1 4.9
Feb.10 28 310 6.8 6.4 4.8
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Figure 1: Shows Physico-Chemical Analysis of Site fsom Jun 2009 to May 2010

Table 2: Shows Physico-Chemical Analysis of Site fBom Jun 2009 to May 2010
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Month | Temp °C | Cond. | Ph | DO | BOD
Jun.09 28.1 293 7.8 7.4 4.9
July.09 29.6 299 82 7.1 4.6
Aug.09 29.2 300 79 6.9 4.2
Sep.09 31.1 312 7.1 6.8 4.3
Oct.09 30.6 304 6.9 5.8 4.1
Nov.09 29.7 312 6.7 5.6 4.3
Des.09 29.3 314 6.6 5.1 4.5
Jan.10 28.4 286 6.2 6.4 4.9
Feb.10 27.8 292 72 6.3 4.7
Mar.10 32.3 306 6.8 6.9 4.6
Apr.10 33.1 321 6.1 7.3 3.9
May.10 35.1 314 6.9 7.2 3.8
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Figure 2: Shows Physico-Chemical Analysis of Site Btom Jun 2009 to May 2010
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Table 3: Shows Physico-Chemical Analysis of Site fetom Jun 2009 to May 2010

Month | Temp °C | Cond. | Ph | DO | BOD
Jun.09 29.1 298 79 7.1 3.5
July.09 28.1 348 75 6.9 3.9
Aug.09 30.1 312 7.2 2 3.1
Sep.09 30 304 6.9 6.8 3.2
Oct.09 29.1 328 6.9 54 3.8
Nov.09 31.1 336 6.9 5.9 8.1
Des.09 30.1 286 6.3 5.8 8.3
Jan.10 28.2 314 6.2 58 7.9
Feb.10 28.9 304 71 6.8 7.5
Mar.10 31.1 320 6.9 6.7 6.9
Apr.10 33.1 290 6.3 7.2 4.9
May.10 34.1 360 69 7.3 4.1
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Note: DO and BOD parameters are in mg/l except Temperapid and EC
Temperatis expressed in degree centigrade, EC in uS/cm
The vahepresents the monthly values of the respectite@ da
DO - Dibged oxygen, BOD — Bio-chemical Oxygen Demand

Figure 3: Shows Physico-Chemical Analysis of Site fftom Jun 2009 to May 2010

In order to understand about variables which infaee the DO during work, a number of physico-cheimica
parameters were analyzed. These factors exhibitetsiderable seasonal and spatial variations duehemges in
environment conditions of riverine systems. Gemgraiultiple linear regression (MLR), may lead tacoérrect
identification of most the predictor due to colémdy between the input variables (Thompson et apQ1).
MLR also allows the reduction of the dimensionalitfy non-linear data set by correction amongst gelanumber of
variables in terms of underlying factors withougleeting any information from the original data é#ahir et al., 2004).
Although linear regression was one of the oldestistical modeling techniques, their applicatioreevstill widely used in
many linear relationships works. Despite the féet tmany studies performed concluded that themoigeneral best
modeling techniques, it still depends on the scape objectives of the studies (Aertsen et al., 20I0erefore multiple

linear regression analysis was performed on thecDi@idering these variables are independent.

DISCUSSIONS AND CONCLUSIONS

All results acquired of water quality parameters amgements are presented in (Table 1, 2 & 3).

During investigation we have developed a modeletam MLR i.e. multiple linear regression. The riplét regression
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analysis was used to obtain a linear equationgomating of DO concentration. All equations showedrelation between
DO concentration with four measured parameters.

The identified model for DO at site A for the y&009-2010 was
DO =0.213 (Temp) + 0.0082 (EC) + 1.217 (pH) — QBOD) — 9.059
(R?= 0.7395)

This model explains 74 % of variations in distribat of DO at site A. Though the model is signifitan
the variable BOD do not have significant contribantexcept temperature, EC (Electrical Conductivitygyl pH during the
year 2009-2010.

The identified model for DO at site B for the y@&09-2010 was
DO =0.345 (Temp) - 0.037 (EC) + 0.713 (pH) + 0.4B6®D) + 0.382
(R?= 0.6527)

This model explains 65 % of variations in distribat of DO at site A. Though the model is signifitan
the variables EC (Electrical Conductivity) do naavh significant contribution except temperature, phd BOD

(Biochemical oxygen demand) during the year 2009620
The identified model for DO at site C for the ye@09-2010 was
DO =0.0213 (Temp) - 0.004 (EC) + 0.77 (pH) — 0.0B®D) -3.955
(R?= 0.4466)

The combination of four identified parameters fdil® explain the distribution of DO at site C dgrithe

year 2009-2010, though the model statistically ificamt and explains for 45% of variability.

The multiple linear regression models were fourtdfdr DO (Dissolved Oxygen) and the combination of
four factors explained between 45% to 74% of vanet in the distribution of DO during the year J@®99- May 2010 of
Nathsagar Reservoir. All these models indicate thaing the period of one year the variability amaie models
decreases from site A to Site C which indicate #ittough the selected parameters significantlgcaffhe distribution of
DO, there exist some other factors also that imib@ethe DO concentration at site A, Site B and Sitén the present
study it was found that the model was statisticafiprous at site A and B which shows nearly 74% @8% variability in
DO concentrations could be described by temperaE€e pH and BOD.

It indicate that Site A and B was not so polluted whereas at site C the model explains only 45%akity.
It may be due to mixing of large quantities of agliural and municipal wastewater enters it throdghins and nallahs.
The water quality of Nathsagar reservoir at sithad been deteriorated and the potable nature arvistbeing lost.
Therefore continuous monitoring and treatment mece required if the water is to be used for drigkpurposes.
This study would help the water quality monitorimganagement in order to improve the quality of watiéh maintaining
better sustainable management and to develop agsggmograms need to educate among the local pwoplaintain the

quality of the river waters and its surroundings.
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