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Abstract 

The current investigation was conducted between January 2022 and December of 2023. During the study period water quality 

was studied in Baur reservoirs two spot, one spot is a barrage area, and the second one is four kilometers away from the first 

one. The present study is done in Baur Reservoir, which is switched to Gularbhoj in Udham Singh district. Reservoir water is 

used for irrigation and domestic purposes. Many villages are located near the reservoir, so due to human interaction, water 

quality may be affected. For this reason, the present study finds parameters of water so we can identify the present water 

quality status, as we know many similar work done all over India but in this study we find present condition which may be 

change from past condition and as we know climatic condition are change now days so we can find rainfall in every month and 

other parameters of reservoir. Various quality parameters are measured, including PH, water temperature, DO, CO2, total 

alkalinity, total solid, turbidity, total suspended solids and total dissolved solids. All the parameters are within the permissible 

limit and suitable for domestic use, pisciculture, and agriculture. Water quality parameters have been observed to vary and, 

with the exception of temperature, all show a positive correlation with the production of phytoplankton and zooplankton in the 

chosen reservoirs. These parameters include temperature, pH, dissolved oxygen, carbon dioxide, and total dissolved solids. 

The temperature varies from 240c+ 60c, the pH varies from 7.0 + 2, the dissolved oxygen range varies from 7+ 3, range of 

carbon dioxide varies from 6+ 5, the humidity range is 50+25, and rainfall throughout varying the all study period. All the 

physico-chemical parameters are the relation to plankton diversity. In this study, we also find plankton diversity status in Baur 

reservoir. All the water quality parameters are under safety level and are good for irrigation purposes and for domestic use. 

They can filtrate, and may relevant department may take action for tourist activity that causes pollution in reservoir water. 
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Introduction 

Water is essential for life; we cannot expect life without it. 

Approximately 97% of the water on Earth is saltwater, 

while less than 3% is fresh water. The majority of the 

freshwater on Earth is frozen in ice caps, glaciers, or 

aquifers deep below the surface in the shape of lakes, ponds, 

rivers, and reservoirs. There are several different types of 

freshwater resources in India. Testing the water for physico-

chemical properties is crucial before using it for home, 

industrial, agricultural, or drinking purposes. It is necessary 

to examine water using many physico-chemical 

characteristics [1, 2, 3]. Because they facilitate the growth of 

the industrial, agricultural, and urban sectors, provide 

electricity, and supply water for irrigation and human use, 

reservoirs are important for human societies on both a social 

and economic level. In Uttarakhand State, the experimental 

reservoirs constructed for irrigation during the post-

independence era are a significant source of fish production 
[4, 5, 6]. Biological diversity and the physical-chemical 

characteristics of the water are critical to the upkeep of a 

healthy aquatic ecosystem. The biotic community structure, 

which includes species pattern, distribution, and diversity, 

reflects changes in the tropical conditions of the water and 

can be used to determine the effects of pollution on water 

quality. Primary and secondary production are directly 

correlated with the physico-chemical properties, specifically 

water temperature, pH, dissolved oxygen, clarity, and total 

dissolved solids [7, 8]. The primary uses of these reservoirs 

are for fishing, agriculture, and the production of 

hydroelectric power. [9, 10, 11]. The present study is about the 

physico-chemical and plankton diversity of the Baur 

reservoir. Baur reservoir is situated in Gularbhoj village in 

the Gadarpur Block of Udham Singh Nagar district and is 

fed by the Baur and Kakarata rivers. The total catchment of 

the reservoirs is 605 square kilometers. The water holding 

capacity of these reservoirs is 3650 million cubic feet. The 

total volume content of the dam (TCM) is 8252.Work on 

this reservoir began in year 1966-67. Its catchment area 

mainly comprises Tarai and Bhaber, which are spread over 

an area of 307.2km2.The dam morphometry, comprises a 

length of 9.50km and a maximum height of 17.98meters, 

with a vast expanse of 1271.00 hectares. The reservoir 

receives an average annual precipitation of 1645mm, with 

normal monsoons accounting for 1500mm, which could 

sometimes go as low as 547mm (Uttarakhand irrigation 

department). The average water level in the reservoir from 

October to May is approximately 786.5ft. There are 

approximately nine villages located around the periphery of 

this reservoir. The dam is an irrigation dam, and its water 

irrigates the Tarai area of Uttarakhand.  

 

Material and methods  

The water samples have been collected from two selected 

sampling stations (spot1 and spot 2), where spot 1 is four 

kilometers away from spot 2. Monthly and seasonal samples 

have been collected from selected stations of the dam for 

two year, January 2022 to December 2023. The samples 

from surface water were taken directly in polyethylene 

bottles, while the bottom samples were collected using a 

Nansens bottle. The temperature was recorded at the time of 

sampling on the spot using a centigrade thermometer. The 

water transparency was measured by a secchi disk, pH was 
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measured with a standard pH meter, and DO, free Co2, 

alkalinity, and hardness were determined by the procedures 

of APHA 1995 [12]. Some of the parameters were recorded at 

sampling sites, and other was analyzed in the laboratory. 

  

Result 

The rainfall in Baur Reservoir recorded during study time 

varied from 5 mm to 54mm. In November and December, 

there was no rainfall recorded in year 2022 while 2 mm to 

455 mm rainfall recorded in year 2023 and January to April 

and September to November there is no rainfall recorded. 

The maximum rainfall was recorded at 54mm in month of 

July, and minimum rainfall was recorded in May, which is 5 

mm (Table 1) year 2022 and similarly 455 mm rainfall 

recorded in month of july which is highest and 2mm in 

month of December (Table 2) which is lowest in year 2023. 

The humidity value was 45% to 80% in year 2022 and 62% 

to 92% in year 2023 higher humidity was recorded in 

summer and monsoon seasons and lower value of humidity 

was observed during the winter seasons (Table 1 and 2). The 

water temperature varies from 180c to 320c in spot 1 and 

200c to 340c in spot 2 and 160c to 300 c in spot 1 and 180c to 

320c in spot 2 in year 2023 respectively. The maximum 

water temperature was recorded in the month of August, 

which is 320c and minimum water temperature was recorded 

in the month of January, which is 180c in spot 1 and 200c 

spot 2. The study's findings support those of [13, 14, 15, 16] who 

discovered that summertime temperatures were greater than 

wintertime ones. Low temperatures throughout the winter 

may be brought on by chilly air, greater water levels, and 

less solar radiation, but consistent temperature rises during 

the summer may be brought on by a clear sky, lower water 

levels, a longer photoperiod, and more solar radiation. 

According to research by Verma [17] and Joshi [18], reservoirs 

in the Tarai region of Uttarakhand State often see average 

water temperatures above 200c, providing a favorable 

habitat for the development and survival of tropical fish. 

During the study period the pH range varied from 6.8 to 9.0 

in year 2022 and 6.4 to 7.8 in year 2023 at spot 1 and 6.8 to 

8.4 in year 2022 and 6.8 to 8.0 in year2023 at spot 2, 

respectively shown in table 1and 2. The lowest pH range was 

recorded at 6.6 and 6.8 in the months of July and November 

in spots 1 and 2 respectively. The highest pH was recorded 

in the months of January and March, which were 8.2 and 8.4 

in spot 1 and 2 respectively. The reservoir water remains 

Alkaline during most part of the year. The value of 

alkalinity was varied from recorded during the month of 

May, June, July and August in spot 1and 2, which is varied 

from 100+ 10 mg/l and 94 + 10 mg/l in spots 1 and 2, 

respectively. The highest alkalinity was recorded in the 

summer month. According to Sharma et.al. [19, 20] the lowest 

value of alkalinity was recorded in summer month, and the 

highest value of alkalinity was recorded in winter month. 

The minimum value of hardness was recorded in February 

at 78mg/l and 74mg/l in spots 1 and 2 respectively and the 

maximum value of hardness was observed in May at 

120mg/l and 115mg/l in spots 1 and 2, respectively denoted 

in. According to [21, 22, 23, 24], the increased value observed in 

summer and monsoon may be due to higher temperatures 

which may increase the concentration of salt by excess 

evaporation. The surface water of the reservoir is 

oxygenated for the majority of the year.  
 

Table 1: Monthly variation of Physico-chemical parameters of Baur Reservoir (January to December 2022) 
 

Months 
Temp.  pH  DO  Co2  T.D. Solid  Humidity Rainfall 

Hardness Alkalinity 

S1 S2 S1 S2 S1 S2 S1 S2 S1 S2 S1 S2 S1 S2 

Jan 18 20 8.2 8.4 9.2 9.0 10.0 9.6 120 130 45 28 88 84 150 160 

Feb 22 24 8.0 7.6 8.8 9.2 12.0 12.2 140 110 48 15 86 82 130 140 

March 20 24 9 8.4 6.2 7.1 7.2 9.0 122 130 50 10 96 88 130 120 

April 21 26 8.2 7.2 7.8 8.4 6.1 7.0 120 125 60 10 100 94 118 110 

May 22 24 7.1 7.4 8.2 8.6 7.0 7.2 132 136 80 5 120 115 110 115 

June 30 28 7.1 7.4 8.1 7.8 8.4 7.2 140 140 78 8 115 120 100 96 

July 26 28 6.8 6.6 9.8 9.6 8.4 8.2 132 135 78 54 110 115 105 100 

Aug 32 34 7.0 7.0 8.4 7.2 7.1 6.8 145 146 80 15 100 98 100 94 

Sep 28 26 7.2 7.0 7.8 7.2 6.1 7.0 114 128 76 10 98 96 110 100 

Oct 26 24 7.0 7.2 7.0 7.4 6.2 7.4 116 126 70 34 105 98 115 105 

Nov 22 26 6.8 6.6 8.0 7.8 7.6 6.8 112 122 68 ----- 98 104 115 110 

Dec 24 20 7.0 6.8 7.6 7.4 6.0 6.2 106 110 66 ----- 96 98 120 115 

 

Table 2: Monthly variation of Physico-chemical parameters of Baur Reservoir (January to December 2023) 
 

Months 
Temp. pH DO Co2 T.D. Solid 

Humidity Rainfall 
Hardness Alkalinity 

S1 S2 S1 S2 S1 S2 S1 S2 S1 S2 S1 S2 S1 S2 

Jan 20 22 6.4 6.8 8.2 8.0 7.2 7.0 110 106 68 ---- 88 84 150 160 

Feb 24 26 7.2 7.4 7.8 8.2 6.1 6.8 122 135 62 ---- 86 82 130 140 

March 22 24 7.6 7.8 8.6 8.8 7.4 7.6 120 130 70 --- 96 88 130 120 

April 26 28 7.4 8.0 8.2 8.0 7.2 7.0 140 110 82 ---- 100 94 118 110 

May 24 26 7.8 8.0 8.6 9.0 10 10.2 130 110 90 58 88 90 100 110 

June 30 32 7.6 7.8 8.4 8.8 9.6 9.8 120 125 88 113 86 88 100 105 

July 28 30 7.8 7.4 8.2 8.6 9.4 9.6 126 130 90 455 88 90 105 110 

Aug 24 28 7.2 7.6 8.4 8.8 9.0 9.4 120 140 86 443 100 105 110 115 

Sep 26 28 7.0 7.2 8.6 8.8 8.6 8.8 126 138 92 --- 96 98 120 110 

Oct 24 26 6.8 7.4 7.0 8.4 6.2 7.4 130 128 90 ---- 105 100 115 105 

Nov 22 24 6.4 7.2 7.8 8.6 6.0 6.4 130 138 76 ----- 110 108 120 110 

Dec 16 18 7.0 7.4 8.2 8.4 7.0 6.8 121 120 56 2 115 112 110 115 
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Fig 1 : Monthly variation between Temperature and pH in spot 1 and 2 at Baur reservoir from January 2022 to December 2022. 

 

 
 

Fig 2 : Monthly variation between Temperature and pH in spot 1 and 2 at Baur reservoir from January 2023 to December 2023. 

 

Discussion 

The results of this investigation demonstrated that these 

water bodies' limnological features are favorable for the 

greatest development of phytoplankton and zooplankton. 

These two spot of this reservoir are highly interfered by 

human, so we can say the parameters of these spot with 

respect to reservoir. It has been shown that the limnological 

features influence the architectures of phytoplankton and 

zooplankton. All the physico-chemical parameters shows 

that reservoir water can be used for irrigation purposes and 

with only two spots we can say this because these areas of 

this reservoir are mostly interrupted by humans, especially 

spot 1. With the help of this study, we can find the present 

status of reservoir water.  
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