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Abstract 
The objective of the present study is to recognize the seasonal pattern in water quality status of the 
stretch of river Mahananda at Siligu:ri Municipal Corporation of West Bengal. Monthly observations on 
21 water quality parameters for the period between January, 20 IO and May, 2022 were used for resolving 
the present problem. The whole database was generated by West Bengal Pollution Control Board 
following the guideline of Central Pollution Control Board, Govt. of India. The Hierarchical Cluster 
Analysis was applied to determine the seasonality while Spearman's Rank correlation was used for 
determining the association of water quality parameters with seasonal and monthly normal rainfall total 
in view to capture the role of rainfall in controlling such seasonality. The result demonstrates that the 
temporal change in water quality status forms three specific hydrogeochemical seasons, January to May, 
June to August, and September to December which are governed by local rainfall pattern. Further 
observed that geogenic parameters e.g., Turbidity, TFS, TSS etc. completely follow seasonality of 
rainfall but this straight forward relation is not found for anthropogenic contaminants. Many 
anthropogenic parameters (e.g., Na+, EC, TA etc.) show significant negative relationship with rainfall 
while many of them (e.g., BOD, DO, etc.) do show any pattern at all. Since rainfall cannot fully explain 
the whole complexity, the role of other factors like discharge associated with hydrogeochemical seasons, 

needs to be evaluated in this context. 
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Introduction 
Stream water quality is a dynamic phenomenon which at a given place changes across the seasons if 
such change is largely controlled by local climate. The man-induced processes, on the other hand, may 
also cause the status of stream water quality to have seasonal response but the mechanism in this case 
is somehow different from the way the nature itself governs the system. 
Usually, water contamination of anthropogenic substances which occurs in many ways e.g., disposal of 
urban and industrial sewage, solid waste etc. constitute the constant polluting sources (Pejman et al., 
2009). But the fluctuating river discharge that is caused by ~easonality in rainfal~ eventually dilut s the 
concentration of such pollutants during high flow per10_d. :herefore, d~nng wet season such 
anthropogenic pollution gets moderated while during dry penod 1t beco~es m1gh~ enough and hence, 
there produces the seasonality in stream water quality. Contra? to_ this, the agncultu'.al activity that 
pollutes the river water through fertilizer and pesticide contam1~at1on becomes ve_ry 1~fluential only 
during rai· . h. k. d of pollution is caused by agricultural runoff which 1s generated by ny seasons smce t 1s m 
rain water. On the other hand, during dry seasons agriculture eventually has no effect _on stream water 
as the agricultural runoff during this period ceases to exist. Therefore, ant~ropogemc processes can 
create s .fi . i·ty status in both urban and rural environments, but they have pec1 1c patterns m water qua 1 
characteristic differences. 
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