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Monthly Variations on Physicochemical Parameters of a Freshwater Ecosystem of  Kurichi Lake, Coimbatore District, Tamil Nadu, India
Abstract
         The present study investigated the water quality of Kurichi Lake in Coimbatore District, Tamil Nadu, India, by assessing the physicochemical parameters of its surface water over an eight-month period. Water samples were analyzed using standard laboratory procedures to examine the influence of seasonal variations on key water quality indicators. The parameters studied included temperature, pH, turbidity, conductivity, hardness, TDS, phosphate, magnesium, chloride, calcium, sulfate, nitrate, dissolved oxygen (DO), biological oxygen demand (BOD), and chemical oxygen demand (COD). The results revealed that some of the parameters fell within permissible limits. Many exceeded the established threshold for safe water quality. Specifically, the water quality of Kurichi Lake was found to be just below the pollution threshold, rendering it unsuitable for both potable use and the support of resident aquatic organisms. The findings highlight the need for immediate interventions to mitigate anthropogenic impacts and improve water quality. Effective management strategies, including the reduction of pollution and the implementation of municipal water treatment, are essential to restore the lake's ecological balance and ensure its sustainability for future generations.
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INTRODUCTION


Water is among the most essential natural resources on the planet. All living things, including humans, depend on water. Due to its unique properties, water is used for a variety of purposes. All human activities, such as drinking, irrigation, washing, and industry, depend directly on water, and almost all human developmental activities depend directly or indirectly on water (Vasanthkumar, 2012). It is interesting to note that the earth has about 70 percent water, of which about 97 percent is salt water and only 3 percent includes fresh water (Fule et al., 2017). Climate change, escalating water scarcity, population expansion, demographic shifts, and urbanization are currently presenting issues for water supply systems. Over two billion individuals globally reside in water-stressed nations, a situation anticipated to worsen in certain areas due to climate change and population expansion. The repurposing of wastewater for water reclamation and nutrient enhancement is increasingly recognized as a vital strategy (WHO, 2022). In the current global scenario, the substandard quality of wastewater released from restaurants, hotels, and various commercial food shops contains varying concentrations of pollutants, leading to inadequate wastewater management; these pollutants are either intentionally or unintentionally initiated into the environment eventually, finding their way directly or indirectly into public drainage systems, disposable sites, and water reservoirs.
Lakes are a particular kind of aquatic ecosystem having smaller size and depth (Williams, 2006). Usually contained within an earthen basin, it acts as a reservoir for a variety of water types, such as drinking water, sewage, rainwater, and organic waste (Cereghino et al., 2008). Understanding water chemistry is the basis for understanding the multifaceted nature of the aquatic environment, including its origin, constitution, reactions, and transport. The importance of water quality cannot be overstated, as it is intricately linked to human well-being. Throughout history, it has been documented that contamination of drinking water by feces is a major contributor to the spread of waterborne diseases. The presence of stagnant water is a prominent feature of ponds, which provide a favorable environment for flora and fauna that live in wetland ecosystems (Prakash et al., 2015).

The deterioration of the watershed and the introduction of contaminated water from domestic effluents and wastewater pose a significant threat to the dwindling populations of the laurel leaf (Bassi et al., 2014). Many freshwater wetland ecosystems are under threat, and many are already under threat because of population growth, population pressure, and increased economic activity (CPCB, 2010). The issue of water scarcity is especially concerning about minor water bodies, including lakes, reservoirs, and ponds. Historically, these water sources have fulfilled various economic roles (fisheries, agriculture, and forestry), social roles (water supply), and ecological roles (reservations, nutrient recycling, and biodiversity protection) (Verma, 2001). The WHO establishes international standards for human health and water quality through guidelines that underpin rules and norms in both developed and developing countries worldwide. The quality of drinking water is a crucial environmental predictor of health (WHO, 2009). This scientific survey meets objectives such as the collection of monthly data on the physicochemical parameters of surface water and the prediction of seasonal variations of hydrological parameters for the period of eight months.

       Pollution refers to the introduction of undesirable natural or artificial substances into our environment, or the presence of chemicals at levels that surpass normal background concentrations, posing a risk of harm. This harm can manifest as biochemical or physiological changes that negatively impact an individual or an organism's ability to reproduce, grow, or survive (Walker et al.,1996)

        Among the most familiar and stable environments on earth are freshwater ecosystems, characterized by unique physical, chemical, and biological characteristics influenced by regional circumstances and topography (Goel, 1997).

        The quantity of industrial effluent and its toxic content have significantly risen as a consequence of industrial and population expansion, resulting in an increase in the eutrophication of water bodies and enabling the proliferation of hazardous vegetative species (Gaitonde, 1995). Many researchers have conducted hydrobiological assessments of man-made crises in India. Currently, restaurants, hotels, and other business locations that sell food are releasing water that is of low quality and contains varying quantities of toxins.

        The accessibility of potable water is rapidly declining due to over-exploitation and pollution. It is essential to emphasize the wise and careful use of the Earth's resources, with water being the most critical (Bhosle, 2001). Water consumption plays a fundamental role in the socioeconomic expansion of the global human population (Park, 1997). The reliability of water resources is severely compromised by improper waste disposal, inadequate water management, and environmental neglect, resulting in a shortage of safe drinking water that poses risks to human health. Recent assessments reveal a rise in land degradation, deforestation, loss of biodiversity and habitats, as well as increasing freshwater scarcity and pollution, underscoring the importance of this limnological study. Essential physico-chemical parameters such as salinity and alkalinity, dissolved oxygen, oxygen requirement in biology, complete hardness, dissolved solids, hardness, hardness of calcium, hardness of magnesium, sulfate, phosphate, and nitrate play a vital role in assessing water quality and its suitability for consumption (Adoni, 1985).

MATERIALS AND METHODS
          Coimbatore, also referred to as the second largest city in South India, Tamil Nadu (Latitude 10.96 and Longitude 76.96). The catchment area of Kurichi Lake is 452 acres, with 6.272 square kilometers of free and 12.162 square kilometers of combined area. Because of its shallowness, this marsh has the lowest capacity to store water, obtained from corporate sewage, and acts as a disposal site for trash from surrounding neighborhoods. Water source of Kurichi at rainy season to be neutral

Sample collection and analysis

Water samples were collected from the lake for the evaluation of physico-chemical parameters. A one-liter capacity plastic bottle was utilized for collecting lake water, which was first purified and subsequently rinsed off lake water prior to sampling at one-month intervals. Water samples were collected between 10:00 AM and 2:00 PM from July 2024 to February 2025, as shown in Fig. 1. Each month, samples were gathered on three separate occasions, resulting in a total of 24 times of water collections throughout the study period. The sampling tubes employed for water collection were flushed and submerged 10 cm below the water surface to ensure proper sampling. To protect the samples from direct sunlight, they were transported to the laboratory immediately for analysis. The samples were analyzed in three days, during which they were stored in cool conditions (APHA, 2005).

              Fig.1 Map of study area with sampling point locations
Result and Discussion

The survival of human life depends critically on the presence of water. It is believed that one of the most important resources is freshwater. As a result of the effects of industrialization and urbanization, water sources become contaminated and unfit for agricultural and drinking purposes. Research on groundwater is frequently conducted in rural areas, especially when other water sources like dams, rivers, or canals are impractical. It has been reported that a considerable portion of the Indian population, roughly 36% of urban dwellers and 65% of rural residents, do not have access to safe drinking water, according to statistical data from the World Health Organization (Akoto and Adiyiah, 2007).

India has made significant progress in providing access to safe drinking water in rural households over the past few decades. According to the 2011 2011census,85.5%of rural households had access to improved sources of drinking water, such as tap water, hand pumps, or tube wells (Biswas et al., 2022).

Over the last decade, there has been a significant increase in groundwater pollution due to increased human activity. As a result, an increase in the number of waterborne diseases was observed, which poses a serious threat to public health (Kumar and Muckerjee, 2014).

The potential presence of microbial pathogens in wastewater presents a risk of transmitting infectious diseases to both humans and animals. Additionally, the chemical agents found in wastewater discharged from industrial facilities increase the biochemical oxygen demand (BOD), which disrupts aquatic ecosystems. Direct contact, accidental ingestion of wastewater, inhalation of aerosols, and consumption of food contaminated with effluent toxins can all lead to foodborne outbreaks.

          The physical and chemical properties of wastewater samples collected from different regions in the Kurichi Lake in Coimbatore are presented in Table 1. The physical and chemical parameters of water are essential for assessing its quality for further use. Studying the physicochemical properties of water is essential for effective wastewater management and its application for various human purposes.

Temperature
            In the morning time, the water color and odor varied across months: clear with a muddy odor from July to August, green with an algal odor from September to October, and muddy with an algal odor from November to February. The temperature of the water at the sampling location of Kurichi Lake ranged from 26°C to 30°C, whereas the high temperature recorded in February was 30°C.

pH
            The quality of the pH level in the water sample serves as a vital indicator of its quality. In natural conditions, pH typically ranges from 7.47 to 8.07. In this study, the pH values recorded over the majority of the months were found to be alkaline. Significant variations in pH levels can be linked to the release of household waste, and a low pH value may result from the influx of rainwater.

Total Dissolved Solids
During the eight-month study period, total dissolved solids (TDS) values varied from 233.3±78.46 mg/l to 651.6±34.7 mg/l. The minimum value of 233.3±78.46 mg/l was observed in July and February 2024, while the maximum value of 651.6±34.7 mg/l was recorded in August 2024. The concentration of total dissolved solids in water bodies is a crucial parameter for evaluating chemical density, which acts as a measure of ecological health and productivity (Jhingran, 1982).

Electrical conductivity
 By the eight-month study period, from July 2024 to February 2025, the electrical conductivity value varied from 0.52±0.20 to 1.92±0.09. The least recorded electrical conductivity value is 0.52±0.20 recorded in October 2024, while the maximum value 1.92±0.09 was determined in November 2024.

 
 The capacity of an aqueous solution to carry electric current is determined through its conductivity, which is dependent on temperature, valence, mobility, concentration, and ion presence. The breakdown and mineralization of organic molecules lead to increased conductivity and cation (Abida, 2008). Furthermore, the electric conductivity ranges from 296 to 723 μmhos/cm and 115.11 to 212.13 μmhos/cm.

 Phosphate & Nitrate
Elevated phosphorus levels can promote the growth of specific algae and lead to eutrophication. According to this study, the phosphate concentration was lowest in July (4.56±1.16 mg/l) and highest in November (7.23±0.85 mg/l). The minimum level was observed in July, measuring 4.56±1.16 mg/l. Similar findings were noted in previous studies (Sarathamani, 2001; Swaine et al., 2005). Phosphates and nitrates serve as limiting factors for plankton growth.
In the current investigation, the maximum nitrate concentration was also recorded in November (7.23±0.85 mg/l), with a minimum observed in July (4.56±1.16 mg/l). The main source of nitrate production is the breakdown and biodegradation of organic material. Elevated nitrate levels indicate a higher pollution load. Increased nitrate levels can result from sewage intrusion into natural water bodies.

Sulphate
The concentration level of sulfate in lake water samples varied from 20.06±1.63 to 31.2±0.75 between July 2024 and February 2025. The lowest concentration of 20.06±1.63 was observed in July 2024, where the concentration is at its peak 31.2±0.75 was recorded in November 2024. These results indicate that the sulfate levels in the lake water fall within the permissible range.

The physicochemical parameters of water quality play a pivotal role in maintaining the stability of aquatic ecosystems (Sargaonkar and Deshpande, 2003). An excess of phosphorus or nitrogen in water bodies can lead to eutrophication, which promotes excessive phytoplankton growth, commonly referred to as algal blooms (Mishra et al., 2008).
Calcium
    
  In the current study, calcium concentrations ranged from 1.16 ± 0.53 to 4.63 ± 1.14 ppm. The observed reduction in calcium levels may be attributed to its uptake by living organisms. Calcium is a vital nutrient essential for the substances of aquatic organisms and commonly found in all water bodies (Ansari and Prakash, 2000).
Magnesium
The magnesium concentrations in the study region ranged from 1.43±0.49 to 3.53±0.28 mg/l. The maximum permissible limit for calcium hardness is 30 mg/l (BIS, 1991), while magnesium is usually present with calcium in different water sources; its concentration is generally less than that of calcium (Venkatasubramani and Meenambal, 2007). A reduction in magnesium levels can lead to a decline in phytoplankton populations.

Chloride
            Chloride concentration serves as a key indicator for identifying sewage contamination. In the study area, chloride levels varied from 29.3 ± 18.0 to 64.8 ± 2.59 mg/l, while the acceptable limit is set at 250 mg/l. Elevated chloride levels can damage metal pipes and structures, as well as negatively affect plant growth. Additionally, excessive chlorides can give water a salty taste, and individuals unaccustomed to high chloride levels may experience a laxative effect.

Total Hardness
Water samples exhibit a slight alkalinity; the presence of carbonates and bicarbonates is responsible for this situation. During the twelve-month study period, total hardness values varied between 128.3±2.86 mg/l and 320±4.08 mg/l. The lowest value of 128.3±2.86 mg/l was noticed in July 2024, while the highest value of 320±4.08 mg/l was recorded in October 2024.

Calcium and magnesium ions are the primary contributors to total hardness (TH), which is chiefly impacted by the concentration of alkaline earth metals (Shinde et al., 2011). Utilize arrays derived from the presence of divalent cations, particularly Ca++ and Mg++, which are most prevalent in groundwater.   During the month of summer, hardness increases highly due to increasing temperatures, which enhance the dissociation of Ca++ and Mg++ salts (Garg 2003).
Turbidity
In the present study, conducted over a period of eight months, turbidity values ranged from 0.73±0.06 to 11.2±0.71 between July 2024 and February 2025. The lowest turbidity level of 0.73±0.06 was observed in November 2024, while the highest level of 11.2±0.71 was recorded in February 2025. Turbidity is defined as the suspension of particles in water that obstructs light passage. Demonstration elevated levels during the monsoon season, which can be linked to heightened wind velocity and sedimentation. In contrast, the lowest turbidity levels were observed in January, maybe resulting from decreased sediment and lower wind speeds.
Dissolved Oxygen
In this investigation, the dissolved oxygen concentration in lake water was notably elevated in January, measuring 7.83±0.77 mg/l. This increase is likely attributed to significant rainfall and enhanced photosynthetic activity. Conversely, the dissolved oxygen level was lower in July, recorded at 6.95±0.58 mg/l, which can be explained by reduced oxygen solubility, elevated temperatures, and the decomposition of organic matter.

BOD
During the eight-month study period, the B.O.D. values fluctuated between 3.42±0.86 and 4.67±1.88 mg/l. The highest B.O.D value of 4.67±1.88 mg/l was observed in February 2025, while the lowest value of 3.42±0.8 mg/l was recorded in November 2024. Elevated B.O.D. levels suggest significant amounts of domestic and industrial waste are present in the water.

Biological oxygen demand (B.O.D.) measures the amount of oxygen required for aerobic organisms in water. The process of biodegrading organic materials creates oxygen stress, leading to increased biochemical oxygen demand (Abida and Harikrishna, 2008). Factors such as temperature, plankton density, and organic matter concentration influence B.O.D. levels (Parvatesam et al., 1993). Fokmare and Musaddiq (2002) reported a high B.O.D. assessment of 20.00 mg/l in the Purna River, attributing this to severe pollution from organic enrichment and the decay of plant and animal matter.

COD
Over the course of an eight-month study, the Chemical Oxygen Demand (COD) values fluctuated between 5.82±0.61 and 8.00±0.92 mg/l. Notably, a peak value of COD  8.00±0.92 mg/l was observed in October 2024, while a decline to 5.82±0.61 mg/l was recorded in November 2024.

COD measures the oxidations of reduced chemicals in water; hence, COD is considered a reliable parameter for assessing water pollution. This metric is generally employed ultimately to estimate the concentration of organic compounds present. COD is a useful indicator for organic contamination in surface water since it measures the amount of organic materials in the lake water (King et al ., 2003; Faith, 2006).

Conclusion
            The physiochemical analysis of surface freshwater bodies indicates that they are generally suitable for drinking. In this study, it was observed that the maximum and minimum parameters did not indicate significant pollution levels. However, it's rather high in Coimbatore city because of its dense population and proximity to the railway station, which results in alkalinity and total hardness while current lake water quality remains within protected pollution thresholds. The raising trend is growing concern; if this pattern continues, pollution levels may escalate, potentially rendering the pond unsafe for human use in the future.

Table. 1 Monthly variations in Physical parameters of Kurichi Lake
	Month
	Colour
	Temperature
	PH
	TDS
	EC

	July

	Clear
	27.6±1.25
	7.45±0.38
	233.3±78.46
	0.76±0.16

	August
	Clear
	28  ±1.63
	7.50±0.25
	651.6±34.7
	0.66±0.18

	September
	Green
	28.6±1.25
	8.07±0.12
	322.3±30.07
	1.13±0.10

	October
	Green
	28.3±1.69
	7.76±0.15
	542.6±45.38
	0.52±0.20

	November
	Muddy
	28.3±1.69
	7.57±0.41
	384±26.69
	1.92±0.09

	December
	Muddy
	26±2.16
	7.91±0.28
	378±12.33
	1.60±0.46

	January
	Muddy
	27.3±1.25
	7.51±0.33
	546.6±47.78
	1.26±0.49

	February
	Muddy
	30±0.87
	7.40±0.44
	414.6±47.40
	0.96±0.045

	WHO
	
	35
	6.5-8.5
	
	300

	ICMR
	
	
	6.5-8.5
	
	300

	BIS
	
	
	6.5-8.5
	
	300


Table .2 Monthly variations in Physico chemical parameters of Kurichi Lake
	Month
	Phosphate
	Nitrate
	Sulphate
	Calcium
	Magnesium
	Chloride
	Total Hardness
	Turbidity

 (NTU)

	July
	2.80±0.14
	4.56±1.16
	20.06±1.63
	1.86±0.16
	2.46±0.28
	53.6±2.05
	128.3±2.86
	0.77±0.18

	August
	2.54±0.06
	4.68±1.68
	23.9±1.21
	2.16±0.24
	1.9±0.16
	64.8±2.59
	157±4.32
	1.47±0.03

	September
	2.48±0.13
	5.5±0.57
	26.9±0.29
	2.83±0.20
	2±0.3
	31.1±0.77
	288.6±7.36
	4.52±0.50

	October
	3.53±0.28
	5.9±0.58
	25.1±1.63
	1.16±0.53
	1.43±0.49
	29.3±18.0
	320±4.08
	0.73±0.06

	November
	2.93±0.19
	7.23±0.85
	31.2±0.75
	3.06±0.41
	2.8±0.24
	60.4±0.69
	209±37.6
	4.13±0.85

	December
	2.85±0.19
	6.23±0.60
	27.3±0.62
	2.6±0.58
	3.03±0.28
	53.2±1.67
	180.6±4.18
	7.22±0.33

	January
	3.15±0.19
	6.6±0.37
	29.9±1.04
	4.43±0.55
	3.53±0.28
	62.6±1.69
	213.3±6.23
	7.86±0.28

	Febrarury
	2.95±0.21
	4.84±1.07
	28.7±1.35
	4.63±1.14
	2.4±0.37
	57.5±4.08
	188.6±2.86
	11.2±0.71


Table. 3: Monthly variations in DO, BOD and COD of water at Kurichi Lake from July-2024 to February 2025
	Month
	DO
	BOD
	COD

	July
	6.95±0.58


	3.86±1.56
	7.69±0.39

	August
	7.06±0.14
	3.56±1.35
	7.47±0.86

	September
	6.98±0.58
	3.49±1.15
	7.86±0.50

	October
	7.54±0.49
	3.77±1.22
	8.00±0.92

	November
	7.68±0.71
	3.42±0.86
	7.71±0.88

	December
	7.69±0.85
	4.45±1.66
	5.82±0.61

	January
	7.83±0.77
	4.53±1.68
	6.6±0.84

	February
	7.61±0.87
	4.67±1.88
	6.21±0.24

	WHO
	4-6
	6
	10

	ICMR
	5
	5
	-

	BIS
	5
	5
	-
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