
Rainfall Trend Analysis for Some Selected Districts 

of Sub-Himalayan West Bengal, India during 

Monsoon Season 
 

Asutosh Goswami 

Department of Geography and Environment Management, Vidyasagar University, Midnapore, West Bengal 

E-mail: goswamiasutosh@gmail.com 

                                                        

Abstract 

Nature and characteristics of monsoon rainfall have been studied by many researchers but its high spatio-temporal variability makes the 

characterization of monsoon rainfall more complicated. Monsoon season in West Bengal broadly coincides with four months namely June, 

July, August and September. The aim of the present study was to investigate the trend of monsoon rainfall of some selected districts 

(Jalpaiguri, Cooch Behar, Uttar and Dakshin Dinajpur) of sub-Himalayan West Bengal for the time period of 110 years i.e. from 1901 to 

2010 by analyzing monthly rainfall data of these four months (June-September) collected from the India Meteorological Department. It is 

observed from the present study that the districts Jalpaiguri and Cooch Behar exhibit rising trend of monsoon rainfall whereas the 

rainfall is found to be declining over Uttar and Dakshin Dinajpur. The study also revealed that the average monsoon rainfall decreased 

over Dakshin Dinajpur, Cooch Behar and Uttar Dinajpur while it increased over Jalpaiguri for the time period of 1956 to 2010 compared 

to the time period of 1901 to 1955. 
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Introduction 

Ecological and socio-economic systems of the country are facing tremendous pressure due to rapid urbanization and environmental 

degradation. Climate change will create additional stress on them.  

The global climate is changing due to increased human activities resulting into the accumulation of green house gases in the 

atmosphere and the intensity of extreme weather events are increasing and will worsen in the future. Mostly the people of 

developing countries face the shortage of water and food which will adversely affect their health [3]. People depending on rain-fed 

agriculture for their subsistence rely on the seasonality, amount, distribution and timely occurrence of rainfall [2]. Less 

economically developed countries in the tropics are more vulnerable as they are exposed to high climate variability at different 

spatio-temporal scale [8].  Rainfall variability and food security in India are highly interlinked [4]. Alteration of rainfall patterns is 

one of the serious consequences of climate change [2].  

A number of studies were carried out by the researchers to identify the trend and variability of rainfall and its impact on the 

agricultural activities of any region ([2]; [4]; [5]; [6]; [7]; [1]; [8]) using both parametric and non-parametric tests.    
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For the present study, four districts of sub-Himalayan West Bengal  namely Jalpaiguri, Cooch Behar,  Uttar Dinajpur and Dakshin 

Dinajpur have been selected where the primary source of livelihood is agro-based and cultivation of almost all the major crops 

depends on timely occurrence of monsoon rainfall. On an average, this region receives more than 80% of rainfall during monsoon 

season. The number of depressions form during this time  determines the amount of rainfall in the state (West Bengal). If in any year 

the number of depressions and deep depressions are less, the amount of monsoon rainfall will be subsequently lower.  The formation 

of depressions and deep depressions over Bay of Bengal during June to September creates rainfall over the state. Sometimes these 

depressions may remain stagnant over a particular place to create torrential rainfall and flood. The position of monsoon axis also 

determines the amount and distribution of rainfall over the state. If the axis shifts towards the foot hill zone of Himalaya then the 

sub-Himalayan districts of West Bengal will record excessive rainfall.   

 

 

 

 

 

 

 

 

 

                                             

Fig. 1 Location map of the study area 

Materials and methods 

The present study deals with the rainfall data of the four districts (Jalpaiguri, Uttar Dinajpur, Cooch Behar and Dakshin Dinajpur) of 

the sub-Himalayan West Bengal for the time period of 110 years i.e. from 1901 to 2010  of the four monsoon months (June-

September). Rainfall data of the aforesaid districts were collected from Agricultural Meteorology Division of the State Agriculture 

Department, Government of West Bengal and India Meteorological Department through the Indian water-portal website 

(http://www.indiawaterportal.org/) for the time period of 1901 to 2010. The data was analyzed on monthly basis and statistical 

parameters like mean, range, standard deviation, kurtosis and skewness were determined using the SPSS software (version 24). 

Linear trends have been used to investigate the sequential change of monsoon rainfall  over the time period of 110 years (1901-

2010). Slope of rainfall was calculated in MS Excel 2007 software.  

  

Results and discussion 

The average rainfall of these four districts is found to be 376 mm during monsoon season which varies from 291.55 mm (lowest) 

over Dakshin Dinajpur to 480.69 mm over Jalpaiguri district of sub-Himalayan West Bengal. The study area, on an average, 

experienced maximum and minimum monsoon rainfall in 1904, 1913, 1922, 1942, 1984, 2007 and 1903, 1932, 1972, 1982, 2004 

respectively.  Analysis of average rainfall data of individual month from June to September revealed that the study area experienced 
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highest rainfall  in the month of July (471.16 mm) followed by August (376.79 mm), June (351.34 mm) and September (303.05 

mm). District Jalpaiguri received maximum rainfall in the month of July (608.37 mm) and minimum rainfall of 236.45 mm in the 

month of September was recorded by the district Dakshin Dinajpur. 

 

(a)                                                                                                   (b) 

                                        (c)                                               (d)     

 

 

Fig. 2  Trend of rainfall during (a) June (b) July (c) August and (d) September 

 

All the districts exhibit declining trend of average rainfall in the month of June at the rate of -0.057 mm/ year 

(Jalpaiguri), -0.960 mm/year (Uttar Dinajpur), -0.866 mm/year (Dakshin Dinajpur) and -0.233 mm/year (Cooch Behar).  

The situation changes in the month of July. Average rainfall of this month was found to be increasing at the rate of 

1.434 mm/year and 0.934 mm/year over Jalpaiguri and Cooch Behar respectively whereas it is found to be decreasing 

over Uttar and Dakshin Dinajpur  at the rate of -0.122 mm/year and -0.362 mm/year respectively. Districts Jalpaiguri 

and Cooch Behar show clear rising trend of average rainfall at the rate of 0.524 mm/year and 0.013 mm/year 

respectively in the month of August whereas the trend of rainfall is negative over Uttar Dinajpur (-0.288 mm/year) and 

Dakshin Dinajpur (-0.575 mm/year) for the same month. Average rainfall was found to be increasing over Jalpaiguri, 

Dakshin Dinajpur and Cooch Behar in the month of September at the rate of 0.788 mm/year, 0.023 mm/year and 0.542 

mm/year respectively while declining trend at the rate of -0.051 mm/year is noticed over Uttar Dinajpur.  
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Table 1 Trend of Monsoon Rainfall over Sub-Himalayan West Bengal 

 

Districts 

Months 

June July August September 

    

Jalpaiguri Slight decline Sharp increase Sharp increase Sharp increase 

Slope (mm/year) -0.057 1.434 0.524 0.788 

Uttar Dinajpur Sharp decline Moderate decline Moderate decline Slight decline 

Slope (mm/year) -0.960 -0.122 -0.288 -0.05 

Dakshin Dinajpur Sharp decline Moderate decline Sharp decline Slight increase 

Slope (mm/year) -0.866 -0.362 -0.575 0.023 

Cooch Behar 
 

Slight decline Sharp increase Slight increase Sharp increase 

Slope (mm/year) -0.233 0.934 0.013 0.542 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3  Trend of monsoon rainfall (1901-2010) 
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The entire time span of 110 years (1901-2010) was divided into two periods i.e. from 1901 to 1955 and from 1956 to 

2010, each period comprising of 55 years. In the first 55 years span (1901-1955), the average monsoon rainfall of these 

four districts was found to be 384.39 mm. District Jalpaiguri recorded maximum amount of rainfall of 478.32 mm 

followed by 420.71 mm, 328.62 mm  and 309.92 mm over Cooch Behar, Uttar Dinajpur and Dakshin Dinajpur 

respectively.  The average amount of monsoon rainfall decreased over all the studied districts at the amount of 36.75 

mm, 34.59 mm and 3.88 mm over Dakshin Dinajpur, Uttar Dinajpur and Cooch Behar respectively except over 

Jalpaiguri where the rainfall increased from 478.32 mm to 483.09 mm in the latter half i.e. from 1956 to 2010.  

 

 

 

Fig. 4   Change of average monsoon rainfall  (1901-2010) 

Conclusion 

Agriculture takes the most pivotal role in providing food and income for majority of the population of the developing countries. For 

the successful growth of agriculture, there is requirement of adequate and timely occurrence of rainfall. Indian agriculture is closely 

linked with the distribution of monsoon rainfall but due to climate change, the reliability on rainfall for the agricultural prospect is 

continuously reducing. 

Investigation and characterization of trend and variability of rainfall is crucial for the successful planning of agricultural activities 

and efficient management of water resources. While the success of rabi crops cultivation in the state largely depend on the 
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favourable temperature regime and abundant sunshine, cultivation of kharif crops largely depend on the spatial distribution of 

monsoon rainfall. Entire kharif crop cultivation in the state starting from seed bed preparation to harvesting depend on the timely 

occurrence of monsoon rainfall.   So, the increasing spatio-temporal variabilty of monsoon rainfall may hamper the cultivation of a 

wide range of kharif crops. The present study has investigated the trend of monsoon rainfall for the time period of 110 years i.e. 

from 1901 to 2010 using a large data set. It is observed from the present study that the districts Uttar and Dakshin Dinajpur exhibit 

declining trend of monsoon rainfall while the rainfall was found to be increasing over Jalpaiguri and Cooch Behar. 

It is hoped that the study in general will assist the policy makers and scientists to suggest suitable measures for the successful 

growth of kharif crops in this region. 
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