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ABSTRACT 
 

Environmental pollution represents a key determinant of public health and ecological sustainability 
globally. In the rapidly urbanizing Bharatpur District of Rajasthan, India, environmental degradation 
manifests through air pollution, groundwater contamination, and ecosystem pressures that affect both 
humans and biodiversity. This paper examines the current status, major sources, health implications, 
existing policies, and mitigation strategies related to environmental pollution in Bharatpur. Drawing on 
local air quality monitoring, regional water quality studies, institutional environmental assessments, and 
public health literature, we present an integrated overview of environmental pressures and associated 
health risks. The findings reveal persistent challenges in particulate pollution, groundwater quality, and 
ecological stress in wetland habitats, necessitating coordinated policy action and community 
engagement. 
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Introduction 

 Environmental pollution remains a critical development challenge in India, with significant 
implications for public health and ecological integrity. Bharatpur District, located in eastern Rajasthan 
near the Uttar Pradesh border, is experiencing rapid demographic growth, urbanization, and agricultural 
intensification that contribute to environmental pressures. Key issues include air quality deterioration due 
to particulate matter, groundwater degradation from natural and anthropogenic sources, and ecological 
perturbations affecting the world-renowned Keoladeo National Park wetland. Although there is no high-
intensity industrial base in the district, environmental stressors from traffic emissions, dust, agricultural 
activities, and regional atmospheric events (e.g., stubble burning) affect local air and water quality. 
Understanding pollution dynamics in Bharatpur is essential for crafting sustainable interventions that 
protect human health and ecosystems. This study synthesizes available environmental data, research 
reports, and institutional assessments to chart a comprehensive picture of environmental health in the 
region. 

Study Area: Geographic, Socio-Economic and Environmental Context 

 Bharatpur District lies in eastern Rajasthan, characterized by a generally dry climate with 
extreme summer temperatures (up to ~47 °C) and low rainfall concentrated in June–September (~646 
mm/year). The local economy is predominantly agrarian, supplemented by trade, tourism (notably for 
birdwatching at Keoladeo National Park), and small services sectors. While heavy industry is minimal, 
environmental pressures emerge from urbanization, vehicle traffic, agricultural practices, and ecosystem-
specific stressors tied to the district’s wetlands and river systems. (Environment Portal Rajasthan)The 
district’s natural water resources include tributaries of the Chambal River system (e.g., Ban-Ganga, 
Barah, Parwati, Gambhiri), which support agriculture and local livelihoods. No regular government water 
quality monitoring stations appear to be established for these rivers, although visual and institutional 
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records indicate that water quality may be generally acceptable for traditional uses. (Environment Portal 
Rajasthan) Keoladeo National Park, a Ramsar wetland of international importance, is a critical 
biodiversity hotspot embedded within this landscape. 

Environmental Pollution in Bharatpur 

• Air Quality and Particulate Pollution 

 Air pollution in Bharatpur exhibits significant temporal and spatial variability, largely driven by 
dust, vehicular emissions, and regional contributions from agricultural biomass burning (e.g., post-harvest 
stubble). According to ambient air quality records, particulate matter (PM10) concentrations in 
Bharatpur consistently exceed the National Ambient Air Quality Standards (NAAQS) (60 µg/m³ 
annual mean), with measured annual averages often well above this threshold. 
(lsg.urban.rajasthan.gov.in) 

For example, PM10 annual average values in Bharatpur ranged from ~159 µg/m³ to over 200 
µg/m³ over the 2015–2022 period, indicating persistent fine particulate loads well above permissible 
limits. In contrast, gaseous pollutants such as NO2 and SO2 typically remain within national standards, 
likely due to the absence of heavy industrial activities. (lsg.urban.rajasthan.gov.in) 

 Real-time air quality indices further underscore this issue: independent air quality monitors 
provide AQI readings in the “Unhealthy for Sensitive Groups” to “Moderate” range, driven primarily 
by PM2.5 and PM10 pollution. (IQAir) 

 While official board bulletins occasionally depict lower short-term AQI values, such data may be 
influenced by episodic weather patterns and monitoring gaps. (jda.urban.rajasthan.gov.in) 

▪ Health Implications: Elevated PM2.5 and PM10 are linked to respiratory morbidity, 
cardiovascular disease, and increased hospital admissions for asthma, particularly among 
children and the elderly. Long-term exposure to fine particulate matter is associated with 
increased mortality risk from chronic lung and heart conditions. 

Contributing Factors 

▪ Vehicular emissions: Unregulated traffic and older vehicle fleets contribute nitrogen 
oxides and particulate emissions. 

▪ Dust resuspension: Dry climate and unpaved surfaces lead to dust entrainment, 
especially during dry seasons. 

▪ Agricultural fire events: Crop residue burning in nearby regions contributes episodic 
peaks in particulate matter loads that transport into Bharatpur. This mirrors broader North 
Indian air quality issues where stubble burning raises pollution levels across regional 
airsheds. (The Times of India) 

• Water Quality and Groundwater Status 

 Groundwater is a critical resource for drinking water, irrigation, and economic activities in 
Bharatpur. Several studies point to issues with water quality: 

▪ Physico-chemical contamination: Research indicates that groundwater in Bharatpur 
exhibits high total dissolved solids (TDS) and hardness, affecting potability and domestic 
use. (ijeijournal.com) 

▪ Nitrate and other contaminants: Data from historical analyses suggest that nitrate 
concentrations in some sampling points exceed safe limits, posing potential health risks. 
(Academia) 

 A recent Water Quality Index (WQI) assessment in specific tehsils of Bharatpur highlights 
spatial heterogeneity in groundwater quality, reflecting local hydrogeochemical influences and 
anthropogenic pressures. (STM Journals) 

 Though some district environment planning reports claim an absence of polluted river stretches 
or major wastewater discharge sources, this may reflect limited industrial discharge rather than complete 
absence of contamination. (Rajasthan Tourism) Given Rajasthan’s broader groundwater contamination 
challenges, which include widespread fluoride, nitrate, and other chemical hazards, more rigorous and 
continuous monitoring is warranted. (The Times of India) 

▪ Health Impacts: Contaminated groundwater poses risks for gastrointestinal diseases, 
developmental issues in children, and chronic diseases including methemoglobinemia 
(“blue baby syndrome”) where nitrate levels are elevated. 
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• Ecological Stress in Wetlands 

 Bharatpur’s globally renowned Keoladeo National Park provides a critical habitat for migratory 
and resident bird species, yet it faces environmental pressures from hydrological regimes and adjacent 
land uses. Changes in water inflows due to climatic variability, upstream water diversion, and land-use 
changes contribute to fluctuating wetland conditions that can stress aquatic food webs and biodiversity. 
(UNESCO World Heritage Centre) 

 Historical studies have documented pesticide and heavy metal residues within the park’s 
waters, reflecting agrochemical runoff from surrounding agricultural areas. (PubMed) Altered hydrological 
management and seasonal variability further influence wetland depth and quality, affecting avian 
populations that depend on specific water conditions for foraging and breeding. (UNESCO World 
Heritage Centre) 

Environmental Health Impacts 

• Public Health Outcomes 

 Air and water pollution in Bharatpur contribute to a range of health outcomes: 

▪ Respiratory illnesses: Elevated particulate matter exposure increases incidence of 
asthma, bronchitis, and other chronic respiratory conditions. 

▪ Cardiovascular stress: Long-term air pollution exposure is associated with hypertension, 
myocardial infarction, and stroke, particularly among vulnerable populations. 

▪ Waterborne diseases: Contaminated water sources contribute to diarrheal diseases, 
especially where household treatment is inadequate. 

 While district-level epidemiological data are limited, these patterns align with national and 
regional assessments linking environmental pollution to significant health burdens. 

Policy Landscape and Institutional Responses 

• Monitoring and Regulation 

 Environmental monitoring infrastructure in Bharatpur is limited: 

▪ Air Quality Monitoring: Bharatpur has at least one monitoring station that captures 
ambient air parameters (PM10, NO2, SO2). Limited data suggest frequent exceedances of 
particulate pollution benchmarks. (lsg.urban.rajasthan.gov.in) 

▪ Water Quality Monitoring: Regular water quality monitoring appears sparse across major 
water bodies, necessitating enhanced surveillance. 

• Government Initiatives 

 In Rajasthan, statewide environmental governance includes pollution control regulations and 
recent policy updates: 

▪ The Sewerage and Wastewater Policy (2016) was amended to improve urban wastewater 
infrastructure and reduce untreated discharge—an important step for reducing 
environmental health risks. (The Times of India) 

▪ Major water projects (e.g., Ram Jal Setu Link Project) aim to enhance water supply 
reliability in districts including Bharatpur, potentially reducing dependence on compromised 
groundwater. (The Times of India) 

▪ Smart city development funds allocated for Bharatpur under a clean and green eco-city 
initiative offer opportunities for integrated environmental planning and sustainable urban 
infrastructure. (The Times of India) 

• Gaps and Opportunities 

 Despite policies and plans, key gaps persist: 

▪ Insufficient systematic monitoring of air, water, and soil quality. 

▪ Limited translation of water resource plans into on-ground water quality improvements. 

▪ Need for community awareness and capacity building on environmental health risks. 

Discussion 

 Bharatpur presents a complex environmental profile where traditional industrial pollution is 
limited, yet cumulative impacts from dust, traffic emissions, agricultural practices, and regional 
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atmospheric transport degrade air quality. Groundwater contamination persists due to both natural 
geochemistry and anthropogenic activities, posing challenges for safe drinking water provision. Wetland 
ecosystems face hydrological and contaminant pressures that undermine biodiversity values essential to 
both ecological health and tourism. 

Public health outcomes associated with environmental pollution extend from respiratory ailments 
to gastrointestinal conditions. Given the district’s demographic and socio-economic context, these 
outcomes strain local health systems and economic productivity. 

Recommendations 

To address the multifaceted environmental health challenges in Bharatpur, the following 
strategies are recommended: 

• Expand Environmental Monitoring: Deploy additional air and water quality monitoring stations 
across urban and rural areas, focusing on PM2.5, PM10, NO2, SO2, nitrates, and heavy metals. 

• Integrated Pollution Management: Develop district-level action plans that integrate urban 
planning, transportation regulation, dust control, and agricultural residue management. 

• Community Awareness Programs: Educate communities on pollution sources, health risks, 
and protective behaviors (e.g., use of masks, safe water practices). 

• Ecosystem Conservation: Strengthen wetland protection and water quality management to 
sustain ecological functions and tourism value at Keoladeo National Park. 

• Policy Enforcement and Capacity Building: Enhance enforcement of pollution control norms 
and build local institutional capacity for environmental governance. 

Conclusion 

 Pollution in Bharatpur District encompasses air, water, and ecosystem dimensions with 
intertwined implications for environmental health. Despite limited industrial activity, particulate pollution 
and water quality issues present clear risks to public and ecological health. Strategic enhancements in 
monitoring, policy implementation, and community engagement are necessary to mitigate these risks and 
support sustainable development aligned with public health and environmental conservation goals. 

 Here are academic, government, and credible reference sources you can cite in your 
research paper on Pollution and Environmental Health in Bharatpur District, Rajasthan, India. These 
include journal articles, government monitoring reports, and environmental assessments relevant to air 
and water pollution issues in Bharatpur and the broader Rajasthan context: 
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