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ABSTRACT  

Ganga River water pollution led to changes in riverside society's social mores. Daily 

activities like taking a shower, washing dishes, and doing your business at the river. A 

sequential illustrative plan combining quantitative and evaluative exploratory tactics is the 

examination method used. Perception, top-to-bottom meetings, overviews, and documentation 

were used to gather information. The findings of the investigation show how community 

behaviours, complicated spatial use, and changes in land use have a detrimental effect on the 

ecology of the watershed. The Hapur Regime Government may find this study useful in 

producing decisions and establishing strategies for managing watershed use while seeking 

the sustainability of certain watersheds on a social, economic, and ecological level. 
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1. INTRODUCTION  

Due to social and financial activity along the river, water pollution in the Ganga River is even 

worse. There are networks in the flood plain region that conduct daily activities including 

taking a shower, cleaning dishes, and defecating in rivers. Flood, domestic garbage, and trash 

are problems in the Ganga River that need to be resolved. 
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Participation has been encouraged in a few ecological guidelines relating to various places 

throughout the past twenty years or more. The need of public engagement in natural 

dynamics has been recognized on a local, national, and international scale with several 

professions of unquestionable standing and public calls to aid the association of affected 

parties in dynamic cycle. The necessity of public association in the planning and 

implementation of a wide range of ecological strategies was emphasized at the international 

level at the Unified Countries Gathering on Climate and Advancement in Rio de Janeiro in 

1992. The Rio Statement on Climate's Standard 10 supports the possibility of broad-based 

public participation in the process of producing natural decisions as follows: Environmental 

challenges are best resolved with the involvement of every affected resident. At the 

appropriate level, each person will have appropriate access to information about the climate 

held by open experts and the opportunity to participate in dynamic cycles. 

In India after politically sanctioned racial segregation, the virtues of participatory 

management did not require persuasion. The greatest direct impetus for plan makers to 

incorporate residents in dynamic cycles interest by fighting politically-sanctioned racial 

segregation radical for people power has come from political developments. By incorporating 

the people who were marginalized and excluded from the dynamic cycle, public engagement 

became essential to correcting the inequities of the past. Residents now have the opportunity 

to participate in the dynamics influencing them thanks to the new protected request. It 

became clear that structures and procedures needed to be developed in order for networks to 

participate in the dynamic cycle, including natural navigation. 

In order to succeed in the implementation of water the board strategies, water chiefs have to 

have been prepared to manage a variety of partner inclinations. The many participants in the 

water executives, including strategy developers, analysts, and water chiefs, generally agree 

that an acceptable, coordinated water asset the board should be completed at the level of the 

river bowl or catchment. As a result, water asset executives in India's water the board 

establishments have been reorganized to ensure public engagement. Residents can express 

their opinions on the water asset executives at the institutional level through the catchment 

the board discussion (CMF), which is conducted from that standpoint. 
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2. LITERATURE REVIEW  

Shraddha Chauhan (2023) - The Ganga, which is seen as India's holiest river, has a 

significant impact on the way of life for 400 million people. But because of various 

anthropogenic activities, the amount of alien biotic and abiotic materials has fundamentally 

increased. The findings of the examination of the Ganga river's water quality show that for 

the majority of its length, the river's water is unfit for human use. The vast majority of 

pollution is caused by careless trash removal in urban, rural, and sewage treatment areas, as 

well as by stringent practices and customs like incineration. It's plausible that the high health 

hazards posed to both people and amphibian life are caused by the low levels of organic and 

broken-down oxygen. The challenges involved in developing a common testing method for 

Ganga water under the guise of meeting local residents' needs and drawing on their 

knowledge base are highlighted in this particular circumstance. Ongoing pollution 

measurements from all potential sources and established models are discussed. Additionally, 

we have emphasized the importance of understanding pollution from the viewpoint of people 

who engage in a wide range of activities and provided information on sensors that have been 

developed to detect a large variety of toxins in water. 

Monica Simon and others, 2022 - Water is absolutely vital for human endurance on a 

fundamental level. Nobody should be surprised that most of the world's civilisations have 

developed along riverbanks or in river valleys, just like everywhere else in the world. Given 

its abundance of rivers, India is an especially fortunate nation in this sense. The riverine 

water assets completely provide the water system, drinking water, electricity, potential open 

doors for diversion and strict fulfilment, support for the sea-going nature, and the technique 

for means for many partners. The river, its interactions with people and the rest of the world, 

and its role in both have been the subject of myths and stories for many years. 

Singh, Deepika, et al. (2022) - An effort is made to provide accurate information about 

pollution in the Indian Ganges River and its feeder river, the Gomti. In the past, a huge 

number of scientists completed numerous research projects aimed at screening and evaluating 

the water in the Ganga River. Due to the Ganga River's paramount significance, people in 

India use it to perform final rites on their deceased friends and family. It is regarded as a big 

excellent river. Its decomposition has been accelerated by the discharge of untreated waste, 
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synthetic chemicals, heavy metals, and sewage from cities and commercial establishments. 

This study demonstrates that because of people in our nation's detached mindset, legislation 

efforts to protect river water were not carried out in a persuasive manner. The extensive 

absence of clean offices in rural districts is a key factor in the pollution of river water in 

India. Due to the rapidly growing metropolitan megacities that are located in areas of 

importance, the Ganga River and its feeder tributaries are becoming more and more polluted 

on all levels. In any event, it is concerning that the amount of pollution is increasing across 

the Ganga River and its feeders. The biochemical oxygen interest (Body) levels were high 

towards the downstream at Haridwar, Kannauj, and Kanpur and on top at Varanasi. A few 

CPCB-directed tests reveal elevated Body levels downstream. Since Uttar Pradesh alone is 

responsible for 90% of the pollution in the Ganga, this state was chosen for further 

investigation, and the Gomti River, an important Ganga tributary, was included. Even though 

scientists have made a number of commitments to cleaning up the Ganga, major steps must to 

be taken in a coordinated manner to protect the ecology. 

3. MATERIAL AND METHOD  

3.1. Research Design  

The analysis method used was a sequential illustrative plan that combined subjective and 

objective exploring techniques. In keeping with the focus and objectives of this evaluation, 

the review's main focus was on determining how the complexity of the watershed 

environment in the Hapur Region was influenced by changes in working space utilization and 

population growth. This investigation is therefore naturalistic, rationalistic, all-inclusive, 

social, and phenomenological. The goal was to create a profound, clear, and comprehensive 

image of the concentrate's subject. Consequently, a contextual analysis was chosen as the 

method for this study. The following considerations were made for the contextual 

investigation: (1) the Hapur watershed case has a setting that is immediately connected to the 

Hapur watershed case, (2) the case's idea has an extremely noticeable example, consistency, 

and succession, correlating to the degradation of the watershed's natural nature and its effect 

on the metropolitan states of Hapur Locale, and (3) the case's idea has an extremely 

noticeable example, consistency, and succession. Figure 1 depicts the combination of 

subjective and quantitative evaluation. 
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Figure 1: Implementation of the research process flow. 

3.2. Data Analysis Method  

The subjective and quantitative information exams were combined to complete the review's 

examination. The quantitative evaluation was also used as a tool for the subjective 

investigation. When we reached the comprehension stage, the information had been reduced; 

specifically, arrangements had been made for the subjective information while measurable 

computations had been made for the quantitative information. Additionally, triangulation was 

used to decode the two datasets. The legitimacy of the evaluation's findings was strengthened 

through the use of this consolidation. An information review using subjective techniques was 

conducted to answer the question whether population growth and changes in working space 

use are predictors of watershed environmental complexity in the Hapur region. Information 

gathering, information display, and decision-making were the three steps of the test. 

Additionally, a quantitative analysis was done using interesting, well-known, and 

correlational discoveries. The following was the logical detailing used: 

𝑷𝒊𝒋 = √(𝑪𝒊/𝑳𝒊𝒋)𝟐𝑴 + (𝑪𝒊/𝑳𝒊𝒋)𝟐𝑹/𝟐      𝑩𝑷𝑺 = (𝑪𝑺)𝒋 ×  𝑸𝑺 × 𝑭                  (𝟏) 
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Table 1 shows the relationship between pollutant list (IP) values and water quality 

conditions.  

Table 1: Water quality status and pollution index (IP) levels 

Number IP Value Water Quality 

1. 0-1.0 Good condition 

2. 1.1-5.0 Lightly polluted 

3. 5.0-10.0 Moderately polluted 

4. > 10.0 Heavy polluted 

 

The issue of how land use changes, urban transportation systems, and housing development 

affect biological quality degradation in the Hapur watershed was discussed utilizing a variety 

of direct recurrence methodologies. The estimated factors were X1 (hotel development), X2 

(urban transportation system), X3 (land use change), and Y (natural quality degradation). For 

the connection coefficient test, we also used the Pearson relation coefficient. We thought 

about two things: 

(I) the fact that the information used in the investigation was at the domain scale, and (ii) that 

at least two of the connections between the components were linear, suggesting that 

information diffusion is directly related. doing. This research looked at exploration-related 

concerns, including the effects of community behavior, land reclamation, and land use 

changes on water pollution and watershed sustainability. The exogenous autonomous 

variables in X1 (changes in space utilization), the exogenous free elements in X2 (land 

reclamation), and (boards) all influenced the appraisal. We tested interactions between 

variables using different tactics, relationships and direct recurrence methods using the 

following conditions: 

𝒀 = 𝒂 + 𝒃𝟏𝑿𝟏 + 𝒃𝟐𝑿𝟐 + ⋯ + 𝒃𝒏𝑿𝒏                              (𝟐) 

𝒓𝒙𝒚 = ∑ 𝒙. 𝒚 /√(∑ 𝒙𝟐) (∑ 𝒚𝟐)                                 (𝟑) 

𝒀 = 𝑷𝒀𝑿𝟏 + 𝑷𝒀𝑿𝟐 + 𝑷𝒀𝑿𝟑 + 𝜺                                    (𝟒) 
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4. RESULTS 

Horticulture, home industry, and lodging are the main activities produced by the village. 

Table 2 lists the effects of the three testing regions' estimated water quality. 

Table 2: Results of the Ganga River's water quality analysis. 

Parameter Unit Water sampling location Water Quality Standard 

Point 1 Point 2 Point 3 Class I Class II Class III Class IV 

TSS mg/L 37 70 43 40 40 500 500 

pH mg/L 6.7 7.4 8.7 5-8 5-8 5-8 5-8 

BOD mg/L 6.72 34 5.64 3 4 7 23 

COD mg/L 23.53 50.34 24.70 20 36 40 100 

DO mg/L 5.42 0.56 4.40 7 5 4 1 

Total phosphate mg/L <0.001 <0.001 <0.001 0.3 0.3 2 6 

Chromium mg/L <0.020 <0.020 <0.020 - - - - 

 

Table 2 displays the findings of three test sites in the Hapur region's river water quality 

assessments. Additionally, water quality can generally improve from upstream to downstream 

above fixed COD (Body Oxygen and Complex Oxygen Gain) values. This situation goes 

hand in hand with the growing efforts to improve the lodge. Pure natural substances consist 

of compounds of carbon, hydrogen, oxygen and nitrogen. Natural waste is generally 

understood to be waste that can be putrefied or decomposed by microorganisms. When this 

waste product is released into the water, its levels in the body rise.  

The pollution list was created using the three sample foci and the predetermined bounds. The 

Ganga River's water quality situation was categorized as class II based on the estimation 

results, and the pollution record (IP) at focuses 1 and 3 was assessed to be excellent. But at 

test point 2, it was put up in a delicately filthy way. The pollution file value at test point 2 

was the greatest, while the pollution file value at test point 3 was the lowest. Testing areas 1, 

2, and 3 were also fully prepared to look like class I models that were mildly soiled. In the 

interim, the great categorization's water quality conditions remained in classes III and IV. The 

Ganga river basin's pollution levels are listed in Table 3. 
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Table 3: Ganga River pollution levels. 

Point Location Pollution Load (Kg/day) 

TSS BOD COD 

1. 3676.56 906.05 2498.58 

2. 4565.40 3223.80 3682.45 

3. 898.00 257.00 565.00 

 

 

Figure 2: Ganga River pollution levels. 

According to the computation of the graph above, table 3 demonstrates that the Ganga River's 

pollution heap increases first before decreasing from upstream to downstream. The Ganga 

river was highly contaminated in terms of COD and TSS fixations since municipal trash was 

dumped straight into it. This garbage was generated through family projects, commercial 

endeavors, and home rubbish. As a result, the Ganges River pollution issue was directly tied 

to the activities undertaken in the river welfare region and the growth of the local economy. 

As a result, the complexity of watershed ecosystems and water pollution should be directly 

correlated with land-use complexity.  

To monitor and reduce potential ecological impact, government policy must assist the hard 

issue of natural quality degradation. As a result, it is conceivable that public participation in 

natural government will set in and become unchangeable. The effects of urban transportation 
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infrastructure, zoning changes, and hotel construction on ecosystem deterioration in the 

Hapur Locale watershed are also covered in Table 4. This effect was discovered using 

relationship analysis and recurrence prevention techniques.  

Table 4: an overview of the results of the associative hypothesis testing 

Correlated Variables  Coefficient  T-Table  t Count Sig. 

Housing growth and deterioration of the 

environment (ryx1) 

0.235 2.76 3.806 0.000 

City activity system to deterioration of 

environmental quality (ryx2) 

0.245 2.76 3.896 0.003 

Land use change and deterioration of 

environmental quality (ryx3) 

0.507 2.76 3.780 0.000 

Together, urban activity systems, land use 

changes, and housing development have a 

favorable impact on the deterioration of 

environmental quality (R) 

F count = 63.527 > F table = 3.340 

R  R2 db1 db2 F-count F-table 

0.750 0.628 4 7 63.527 3.340 

 

Table 4 details the effects of changes in land use, urban planning principles, and hotel 

development on the ecosystem of the Hapur district watershed. This data's proposed 

interpretation is: The framework of urban activities significantly contributed to the decline in 

ecosystem quality, with a coefficient value of 0.245. With a coefficient value of 0.507, land 

use change significantly impacted the deterioration of the natural environment. The 

degradation of natural quality has been significantly impacted by the continued growth of 

shelters.   

5. DISCUSSION 

5.1. Conservation of the Watershed Based on Community Participation  

It is important to protect the watershed's ecological system in the Hapur District. Despite 

numerous projects that have been declared by the government and the general population, 
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floods continue to occur. Therefore, it is crucial to incorporate watershed preservation. 

Additionally, the management of the Hapur District watershed aims to support community 

involvement in local government, the protection of natural resources, and the relationship 

between everyday assets, the environment, and human activities. The coordination and 

management of numerous locations, from upstream to downstream, is necessary for on-site 

applications, considering the various interests, biophysical conditions, and financial 

circumstances of surrounding networks. A coordinated watershed commission is a thorough 

mechanism for CEOs with various duties and resources to address land settlement challenges. 

In the Hapur district watershed, land use change is the primary contributor to flooding. The 

maximum runoff flow increased 6- to 10-fold from the pre-settlement scenario as a result of 

modifications in land use for settlement, settlement necessities, and other urban activities. 

However, the complex land use in the river's important zone makes it challenging to expand 

the river in the Hapur area. Communities have also turned areas once covered by backcountry 

flora into non-forest land where farms, ranches and intermittent crops can grow, as evidenced 

by many horticultural projects in the upper reaches of the Hapur district. converted to a 

region. These developments have had a significant impact on the watershed environment, 

directly impacting changes in river courses. Site-specific variations in agroforestry can 

alleviate tree, water and community cohesion issues by altering upstream and downstream 

benefits. Still, it takes a friendly, natural twist.  

5.2. Behaviours Sustainability of the Environment and Community Change  

The community's capacity and employment depend on the board's ability to keep the Hapur 

watershed in good condition. The community's capacity for efficient operation is intimately 

associated with its familiarity with, proficiency in, and comprehension of the board's mandate 

as well as the safety of its resources. Such knowledge and abilities could be used to address 

problems connected to regional financial operations rather than being specifically related to 

efforts to address the problem of water asset destruction. To give communities a precise and 

comparative understanding of the climate and its effects on communities as a whole, it is also 

crucial to combine ecological knowledge and information. This implies that the expertise and 

information shared should change depending on the settlement's location and the type of 

volunteer work being done. Efforts to protect the environment and restore degraded areas 
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depend on management, but they also depend on people's daily choices, such as how they 

interact with the environment, what they consume, and what they will discard. 

6. CONCLUSION  

It was found that Hapur District's intricate activities, annually rising population, and housing 

development all contributed to the watershed's declining ecological quality and rising 

pollution. Expanding water pollution has been caused by lack of control over land use and 

social norms. Domestic and municipal wastes dumped directly into water bodies were 

thought to be the main contributors to the cadaver content within the watershed, which 

increased over time. Differences in land uplift and its effects on urban flooding in the Hapur 

district watershed were positively influenced by land cover change and complexity of 

watershed management. There was also a clear relationship between the degree of river 

pollution and the development of financial exercises near rivers and whether or not they were 

conducted in river-accessible areas. This indicates that the complex biological system of the 

basin and the effects of pollution of river water are attributed to the complex land use of the 

Hapur district. In order to organize river water pollution management procedures, the 

government has a greater need than industry or networks. The community's involvement is 

then a crucial component in helping the government achieve its goal. Giving a garbage 

storage facility, a permit for industry and waste management, a waste water treatment facility, 

and monitoring water quality are the final optional needs. 
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