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Abstract 

 The branch of computer science that deals with the simulation of variables 

with the help of a computer are termed Artificial Intelligence (AI). Here we attempt to 

predict the pace of acidification on the Digha coast of the Bay of Bengal based on 

available datasets of more than three decades. The ground zero observation on the 

data set reveals a decreasing trend of pH since 1984 with a sudden hike in 

premonsoon 2020, the period coinciding with the COVID 19 lockdown phase in the 

Indian sub-continent.  

Keywords: Artificial Intelligence (AI), Digha coast, aquatic pH, COVID 19 

lockdown phase 

I.   Introduction  

The inter-relationship between human societies and nature and human 

civilization is a bit complex. Nature provides ecosystem services of varied categories 
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to sustain human civilization [VI], [X], but exploitation of natural resources by 

human beings alters the ecosystem to a great extent [XII], [VII]. The emission of 

carbon dioxide at an exponential rate in the history of the past 66 million years is an 

example of the massive use of fossil fuels by human beings [XXV]. About 26% of 

the released carbon dioxide after getting dissolved in the aquatic phase of oceans, 

seas, bays, and estuaries during the period between 2005 and 2014 altered the 

chemistry of the seawater and resulted in the lowering of pH, a phenomenon is 

commonly known as acidification [IV], [IX], [XI].  The footprint of acidification is 

also witnessed in several Indian estuaries [I], [VIII] [XXI], [XXII] which is keenly 

related to a high degree of anthropogenic activities like the discharge of sewage and 

industrial wastes without treatment in the nearby estuarine water, discharge of 

wastewater from shrimp farms, untreated or partially treated sewage/wastewater from 

tourism units, etc.  

II.   Materials and Methods 

More than three decades of data (1984-2020) were compiled from the 

archives of the Department of Marine Science, University of Calcutta, and 

Department of Oceanography, Techno India University, West Bengal for this study. 

Several kinds of literature on different aspects of coastal West Bengal have been 

published since the last three decades [II], [III], [V], [XIII-XVIII], [XIX], [XX], 

[XXIII], which have been used as the benchmark of the present study. 

For the observational station, Digha at least five samples were collected from the 

surface during high tide conditions within 500 meters of each other.  

The pH was obtained via a portable pH meter (Hanna, USA), which has an accuracy 

of ± 0.02. The collection method did not change since 1984. 

Artificial Intelligence was finally applied to forecast the fluctuation of aquatic pH that 

is detrimental to marine and estuarine biodiversity. With this surface water pH data of 

37 years on the Digha coast, we carried out a time series modeling to visualize the 

trend of the variable using a nonlinear autoregressive model (NAR) treating seasonal 

pH values as inputs (Fig 1).  
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Fig 1. Non-linear Auto-Regressive (NAR) model for evaluating the trend of surface 

water pH in the coastal water of Digha 

III.     Results and Discussions  

 AI can predict futuristic behaviour (say over after 50 years or 100 years) 

based on real-time available datasets. AI can be applied based on certain principles 

like:  

1. Reasoning, knowledge, planning, communication, and learning.   

2. Perception and the ability to draw certain conclusions from the present 

database. 

In recent times AI has a diverse field of applications, e.g. image-guided surgery and 

image analysis and enhancement. It has also its application in the fields of cardiology 

(CRG), neurology (MRI), embryology (sonography), complex operations of internal 

organs, etc.  In scientific research fields related to environmental science, this 

technology is used to predict different variables from huge input data.  

In the maritime state of West Bengal preferably in the Digha coast, the pH value is 

showing a decreasing trend in all three seasons (premonsoon, monsoon, and 

postmonsoon), which might be due to several adverse anthropogenic activities like 

the discharge of untreated sewage from the coastal tourism units and fish landing 

stations, industrial discharge, wastes generated from the shrimp farms, etc. (Fig 2, 3, 

and 4).  
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Fig 2. Predicted aquatic pH for Digha coastal water during premonsoon using 

Nonlinear Autoregressive Neural Network Model; real-time data from 1984 – 2020 

has been used to train the model 

 

 

 

Fig 3. Predicted aquatic pH for Digha coastal water during monsoon using Nonlinear 

Autoregressive Neural Network Model; real-time data from 1984 – 2020 has been 

used to train the model 
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Fig 4. Predicted aquatic pH for Digha coastal water during postmonsoon using 

nonlinear Autoregressive Neural Network Model; real-time data from 1984 – 2020 

has been used to train the model 

It is interesting to note that the decreasing trend of the surface water pH is 

observed in both monsoon and postmonsoon seasons almost uniformly and the 

predicted aquatic pH values for these two seasons during 2050 are 8.20 and 

8.23 respectively. However, the predicted value for the pre-monsoon season is 

8.30 which is much higher compared to monsoon and post-monsoon and 

corresponds with the normal pH value of the inshore region of the Bay of 

Bengal [XVI]. This may be attributed to complete lockdown due to COVID -

19 in pre-monsoon (March – June 2020) due to which all industrial activities 

and other anthropogenic sources of pollution (like plying of vessels and 

trawlers, recreational tourism, shrimp culture, fish landing, etc.) were 

forcefully ceased to contain the spreading of the disease. Under such 

circumstances, there is a high probability of restoring the situation to its 

normal state as seen in premonsoon pH data during 2020. This peak has posed 

a check in the decreasing trend of aquatic pH and subsequently estuarine 

acidification during premonsoon. To sum up it can be advocated that the pace 

of acidification can be retarded if occasional lockdown is enforced in a certain 

period of the year to control the discharge of wastes in the estuaries. 

IV.    Conclusion 

 Acidification of estuarine and coastal waters poses a negative impact 

on the positive health of the ecosystem and biodiversity, particularly for 

shelled organisms. We predict using a nonlinear autoregressive model (NAR) 

treating seasonal pH values of the Digha coast as inputs (1984-2020) that 

monsoon and postmonsoon seasons in the future may face the vulnerability of 
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acidification in Digha coast of West Bengal, India. However, the lockdown 

phase implemented in the Indian sub-continent to stop the spread of 

Coronavirus during premonsoon acts as a game-changer to buffer the pace of 

acidification. Occasional closure of adverse anthropogenic activities may be 

considered at the policy level to restore the health of the ecosystem.   
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