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Abstract: To understand the Groundwater quality in coastal region of Ghogha taluka, 

Bhavnagar, water quality index method (weighted arithmetic index) has been used. Water 

quality indices are generally used as a tool to convert a large data set into a much reduced 

and informative form. 26 villages included in Ghogha region and forty two groundwater 

quality data of pre and post monsoon, collected from different agencies like WASMO and 

GWRDC. The values of gwqi have been affected mainly by fluoride, total hardness and 

total dissolved solids in ground water.Many wells had poor to very poor water quality in 

premonsoon period from the year 2005 to 2009, improvement has been observed in post 

monsson period. Considerable improvement have been observed in water quality from the 

year 2010 onwards. The concentration of fluoride, total hardness and total dissolved solid 

is higher during post-monsoon.  
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INTRODUCTION 

Coastal zones are among the most compactly populated areas in the world with over 

70% of the world’s population. These regions face serious hydrological problems such 

as: scarcity of fresh water, infectivity of groundwater and seawater intrusion. The 

Indian coastline stretches over a length of more than 7000 km, covering about 53 coastal 

districts and 25% of the country’s population lives in the coastal zone. In the study area 

Ghogha taluka in 26 villages are included in coastal region. Generally the groundwater 

quality of Ghogha taluka region in locality of coastal area is found degraded due to 

influence of sea water intrusion during tidal and non tidal periods. 

The quality and availability of groundwater in Gujarat is variable and dependent on 

rainfall, topography and hydro-geological conditions. The coastal alluvial plains provide 

better conditions for the storage of groundwater and the greater proportion of 

groundwater exploitation is confined to these areas. The junction between the eastern 

hilly areas and the well demarcated alluvial plains is the principal site of recharge of 

groundwater. Though the maximum thickness of the alluvium layer is around 500 m, 
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potable water ranges from 5-35 m below ground. Groundwater at greater depths tends 

to be saline. The rocky tablelands of Saurashtra also characterized by more or less 

identical groundwater conditions. Groundwater in the majority of the coastal fringe 

areas is highly saline and totally unsuitable for any type of human consumption. 

                                                                           

STUDY AREA 

 Ghogha is a census town in Bhavnagar district in the state of Gujarat, India. Ghogha is 

located in Ghogha tehsil and located in Bhavnagar district of Gujarat.  This village is most 

popular for Ghogha–Dahej- ro-ro-ferry service and construction work is still in progress. The 

latitude 21.6848795 and longitude 72.2748686 are the geocoordinate of the Ghogha. Ghogha 

is 17.9 km distant from its district main city Bhavnagar. Gogha is situated on the mid-western 

bank of the Gulf and about 15 km south of the present port town of Bhavnagar. Bhavnagar 

City, Sihor City, Talaja City, Palitana City are the nearby Cities to Ghogha. Ghogha consist 

of 48 Villages. As of 2011 India census, Ghogha had a population of 85624. It is in the 12 m 

elevation (altitude). It is near to Arabian Sea. There is a chance of humidity in the weather. 

Scarcity of drinking water is a long-time problem in the Ghogha region. This region is 

characterized by hot summers and erratic rainfall. Being a coastal region, salinity ingress into 

groundwater is high. Wells in the region have either dried up or turned saline due to depleting 

water tables Every year, drinking water had to be supplied by tankers for a couple of 

months.(wasmo) 
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LOCATION MAP OF STUDY AREA GHOGHA TALUKA IN BHAVNAGAR DISTRICT, 

GUJARAT, INDIA. 

 
                           Location of observation wells in study area 
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METHODOLOGY 

Groundwater quality data during pre monsoon and post monsoon period of 42 wells has been 

collected from different agencies like WASMO and GWRDC from the year 2005 to 2014. 

The groundwater quality data comprise of eight groundwater quality parameters like pH, 

Calcium, Chloride, Fluoride, Total hardness, Magnesium, Nitrate and Total Hardness. These 

groundwater quality data has been used to determine the groundwater quality index to assign 

the suitability of groundwater for human consumption. The computation of GWQI 

encompasses the weightage factor of groundwater quality parameter, prescribe groundwater 

quality standard and analyzed concentration of respective parameters. 

Weighted Arithmetic Index (Water Quality Index) 

The water quality indices are generally indicates the pollution level of water. It is one of the 

Evaluation techniques of water quality. An index number is formed by mathematically 

combining all water quality parameters and provides a general and readily understood 

description of water. In this way, the index can be used to assess water quality relative to its 

desirable state (as defined by water quality objectives) and to provide insight into the degree 

to which water quality is affected by human activity. 

Water Quality Index (WQI) is one of the most effective tool to communicate information on 

overall quality status of water to the concerned user community and policy makers. 

Thus, it becomes an important parameter for the assessment and management of 

Groundwater. 

Computation of groundwater quality index. 

 
Where qi (water quality rating) 

 
VA=actual value present in the water sample. 

VI=ideal value (0 for all parameters except PH and DO) 

 
Where wi (unit weight) 

k (constant)=1/(1/Vs1+1/Vs2+…..+1/Vsn)    Sn=standard value  

 

TABLE-1 UNIT WEIGHTAGE of parameters based on BIS for Drinking Water (All values 

are in mg/l except ph) 

Parameter Standard Value 

(Sn &Si) 

Assigned Weightage Factor 

(Wi) 

PH 8.5 0.1363529 

Calcium 75 0.0154533 

Chloride 250 0.0046360 

Fluoride 1.5 0.7726666 

Total hardness 300 0.0038633 

Magnesium 30 0.0386333 

Nitrate 45 0.0257555 

Total dissolved solids 500 0.00231800 
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TABLE-2 Water quality scale with reference to WQI 

Water Quality Index (WQI) Quality Of Water 

0-24 EXCELLENT 

25-49 GOOD 

50-74 POOR 

75-100 VERY POOR 

>100 UNFIT FOR DRINKING 

 

TABLE-3 DATA ANALYSIS RESULT AND DISCUSSION 

  

PRE-MONSOON ANALYSIS 

DATA 

POST-MONSOON ANALYSIS 

DATA 

year 

GWQI 

(Maximum) 

GWQI 

(Minimum) GWQI(Maximum) GWQI(Minimum) 

2005 98.19 30.76 75.53 9.59 

2006 93.99 25.96 159.13 32.46 

2007 157.1 34.2 115.65 37.62 

2008 121.4 27.98 156.39 38.54 

2009 137.6 27.64 400.9 45.36 

2010 143.1 14.46 113.34 18.16 

2011 128.4 13.21 97.6 25.65 

2012 106.4 26.94 147.15 14.88 

2013 111.6 13.65 106.6 7.87 

2014 107.1 18.37 112.92 12.16 

 

 
 

CONCLUSION 

The area is having extremely less rainfall. During study period rainfall regarded from 

minimum value of 104.5 mm to maximum 237.3mm. Village Ghogha and Padva show 

maximum values of GWQI for a considerable period. Well no. 14, 49, 50 belongs to this 

village. Wells 1, 2,6,28,45,54,61 shows minimum values of GWQI. These wells belong to 

village like Avaniya, Odarka, Pithalpure, Badi, Tagdi, Kuda and Bhavanipura. 
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In 2009 postmonsoon GWQI was observed maximum reaching highest value of 400.9 in well 

no 50, village Padva. In pre-monsoon for some well it was 82.85 this could be because very 

less rainfall of 104.5mm in this year. This coused the well to be poor to unfit for drinking. In 

year 2013 minimum GWQI were observed in pre-monsoon at Pithalpur and at Tagdi in post-

monsoon causing its rating excellent. 

From year 2005 to 2009 many wells had poor to very poor water quality in pre-monsoon 

which improved in post-monsoon with few wells having excellent category of waterquality. 

From 2010 onwards considreble improvement in many wells have been observed and some 

of the wells are found to be falling in category of excellent waterquality. This coude be 

change in rainfall. In general during the letter period of analysis water quality in many of the 

well is found to be of the range good to excellent even in pre-monsoon period. 
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