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Abstract:- Indian Summer Monsoon Rainfall (ISMR) has a huge effect on India's irrigation, water and economic growth. 

Trend Analysis of various space-time ranges of annual and summer mozon precipitation is an important factor in the 

long-term study of rainfall pattern. The aim of this paper is to define ISMR patterns at different time (decadal) and 

annual scales. India Meteorology (IMD) Daily gridded rainfall data for the period 1901 - 2019 (0.25° x 0.25° spatial 

resolve) analyzed throughout the annual and monsoon seasons reveals that the pattern has been declining marginally 

over the last 119 years (-0.18) in India ISMR. The study was focused on the analysis of the linear pattern. There is a 

surplus of 14 years and the shortfall precipitation period is 17 years, estimated from the total monsoon rainfall results 

from 113 years. Space-based study of the entire Indian climate of precipitation over 1901-1950 and 1951-2019 has 

suggested that northeast India is one large cluster with a substantial downturn, while northwestern India has been rising 

in patterns throughout the last couple of decades. 

Keywords: Indian Meteorological Department (IMD) Gridded data, Indian summer monsoon, Rainfall, Trend analysis, spatial 
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I INTRODUCTION 

The Indian Summer Monsoon Rainfall (ISMR) 

contributes approximately 80 percent of the annual 

monsoon precipitation (June-Sep) across India. The 

stability, instability and intensity of Monsoon Seasons 

depend substantially on Indians agriculture, economic 

and social well-bening. The long-term mean deviations 

in the ISMR may have a major effect on agricultural 

production and the GDP (GDP). The long-term 

perception of ISMR precipitation dynamics and shifts 

in its temporal and spatial patterns provides a crucial 

problem for research that impacts water supplies and 

organization structure. In the Indian subcontinent, the 

monsoon season follows extreme summer heat, which 

is humid and attracts moist winds from the sea. The 

winds over the area called the rainy season starting 

reverse this situation. Usually in late May/early of June 

the moussoon season in India starts. It proceeds steadily 

and by the end of June/July it covers the Indian land 

mass. The Indian summer monsoon will be weakening 

steadily after the middle of August and the moon will 

retreat. The moonsoon in India finishes by September. 

By September. Multiple research on Indian summer 

mozone precipitation have been carried out with the 

regular gridded precipitation data of the Indian 

Meteorological Department (IMD) to create a finer 

long-term trend in the pattern of the precipitation 

considering spatially and temporally variability. 

Despite its regularity, a shortage of moonsoon 

precipitation at regular intervals impacts vast areas of 

Canada badly. Latest analysis of elevated polygonal 

precipitation has shown that the extent and severity of 

intense precipitation across central India during the 

rainy season is rising significantly. The report also 

indicated that there was a substantial decrease in 

intensity and mild events during the same time, so that 

there was no consistent pattern in mean precipitation. 

The figures on moonsoon rainfall in the twentieth 

century are governed, however by inter-annual to inter-

decade period fluctuations. In order to evaluate its 

relation with the larger level of spatial and temporal 

trends of the plunge, it is also very important to analyse 
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long-term polygonal rainfall data. We analysed in depth 

the instability and long-term patterns of The Indian 

Summer Monsoon Rainfall (ISMR) using Indian 

Meteorological Department (IMD) grids of rainfall data 

for 119 years (1901-2019). 

Discussion: 

For the Indian economy and for the study of world 

flow, mousson rainfall is very significant. The key 

statistical characteristics of the 30 subdivision, 5 

homogeneous regions and the whole Indian population 

for 1901–2019 have been therefore estimated, for the 

period between 1901-2019 [Mean (M), Standard 

Deviation (SD) and Coefficient of Variation (CV)]. The 

major monsoon months for India as a whole are June, 

July, August and September. The mean planting 

average is 159.7, 271.7, 244.5, 169.4 and July, August 

and September. The peak rainfall in July is 25% of the 

annual precipitation. (1085.9 mm). The precipitation in 

August is significantly smaller than in July and makes 

up 22,3% of the annual precipitation. The rainfall in 

June and September is nearly the same and accounts for 

14.7% and 15.6% of the annual rainfall. It is mainly 

divided into four seasons, namely winter (January 

&February), pre-Monsoon (March+April+May). The 

mean saisonal precipitation is 23.9 mm, 94.2 mm, 

845.1mm, 121.5 mm respectively, from Monsoon (June 

to September) and Post-Monsoon (October + 

November+December). The season of winter, pre-

monsoon, monsoon and post-monsoon contribute 2.1%, 

78.1% and 11.1% respectively of the annual rainfall. 

South-West monsoon rainfall output irregularities in 

various parts of India have a major influence on the 

national economies. Excess or deficit mozon rainfalls 

are an abnormality of the performance of Southwest 

monsoon precipitation. Hence, every year, all Indians 

and homogenous regions have been graded as M+SD: 

R< or + M-SD Regular M-SD M-SD< R +Sd Where 

Mean and Standard Deviation (SD) are mean and 

standard Deviation of the time series, R is of the 

seasonal précipitation, and all Indians are categorised 

into three classes: Excesses, Deficits and Normal: 

Parthasarathy et al. are the parameters used in this 

analysis. All India had an over-seasonal precipitation in 

14 years (green bar), a 17-year deficit and normal in 82 

years for the period 1901-2013. It is noted that during 

the period 1961-1990, deficits were comparatively 

more common. The shortfall years in the modern era 

(1981-2013 is 33 years). Over the whole period 1901-

2013 the linear pattern of seasonal precipitation was 

analysed and very slow trend declines of -0.18 mm per 

year were found. 
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The image. 2 Summer monsoons in the summer of 

India all year long: 1900-2013. 

During the 10 years over the past 50 years (1951-2000), 

we examined the current average precipitation in the 

monsoon season as a way to research the rainfall 

behavior. It reveals that the all Indian monsoon rainy 

season is declining over the decade. The R
2
 value is 

0.0003 in the period 1951-1960, which is equal to a 

0.0001 value from 1981-1990, while the other decadal 

values are marginally greater than the average for all 

India. 

 

The image. 3: Decadal pattern examine of IMD 

observed a griding of a spectrum of separated rainfall 

(mm) data of 0.25°X0.25° between 1951–2000. All 

figures taken into account for the Monsoon Rainfall 

Periods(1951-2000). 

There is no major pattern for the entire country in the 

Monsoon season rainfall and monthly monsoon rainfall. 

However the geographical size can be very different. In 

west and south-west areas of the country, June 

precipitation shows a growing pattern (Fig. 4) while in 

the central and eastern parts of the country declining 

patterns have been observed. In most central and 

peninsular parts of India, July rainfall decreased but in 

the north-east region of the country increased 

significantly. The precipitation in August has greatly 

risen. This implies that the heavy/weak rainfall area is 

south-west/northeast and the average/less moderate 

rainfall region is the central/south-east region. 

 

Data analysis: 

This section addresses specifics of used data, quality 

tests and interpolation methodologies. For the current 

study, the data used are the 1901-2019 National 

Climate Data Center (NCDC) daily gridded rainfall 

(0.25° X.25° spatial resolution) data from Indian 

Meteorological Department (IMD), focused on stations 

with a minimum data availability of 90% of the data 

over the same time. The resulting grided data is 

matched with other related global data sets. IMD runs 

about 6,329 observatories in the Indian Normal Time 

measure and record rainfall in the last 24 hours (0300 

UTC). Moreover, most state governments operate rain 

gauges, which track precipitation in real time. Indian 

Department of Meteorology digitises quality 

inspections and theses archives as well. The Indian 

Meteorological Department monitors the accuracy of 

the observed values multi-stage prior to the cataloguing 

of the information. The main cause of error was a 
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systemic calculation error, arising from aerodynamic 

and gauge evaporation as droplets are pushed through 

the gauge bucket by wind. Statistical interpolation in 

the N-dimensional array is generally referred to as 

objective analysis (OA). The strategies of OA were 

grouped together as follows by Thiebaux and Pedder: 

experimental postprocessing, mathematical image 

processing and functionality. Array values are 

determined from a distance-weighted sum of the data in 

empirical interpolation. Typically, the calculation 

function is default. Some of the analytical techniques of 

interpolation are iterative: array values are created by a 

continuous method based on rear errors in the existing 

data positions. The optimal statistical interpolation 

technique demonstrated the lowest root medium square 

errors when applied to the particular project chart. For 

interpolating station data to daily grid points, the World 

Precipitation Climatology Project (GPCP) has used the 

spherical-coordinate adaptation of Shepard's system. 

The average number of such normal points is then 0.25 

grid cells for a say, monthly cumulative plunge. For the 

same time as discussed above, we construct a data flow 

diagram. Data flow map. 

Operational versus Current Rainfall criteria: 

Monsoon Onset/Progress: 

New target levels on 1 o x 1o gridded rainfall is 

planned to ensure as near a trend on land onset/progress 

as possible to that achieved on the basis of IMD 

operating parameters, based on new rainfall criteria 

each year. In this situation, the quantification of 

variations between the current rainfall parameters and 

operating criteria in year to year dates of the 

development of the moonsoon is being pursued. Image. 

Fig. a and b represent two mathematical measures that 

are measured between start/degree dates resulting from 

the latest precipitation criteria and the functional 

criteria of MDI for the sample duration from 1901-

2019, i.e. a grid level Correlation Coefficient (C.C) and 

Root Mean-square Error (RMSE). 
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 C.C New target precipitation Requirements and mode 

of activity (1901-2019) 

RMSE b/w New objective requirements for 

precipitation and mode of activity (1901-2019) 

The figures above (fig.a and b) demonstrate the 

connection between the two data sets, starting dates 

based on the current precipitation parameters and 

declared operating dates. Fig.(a) indicates that in many 

of the grids except certain grids from the north and 

north west areas of the nation and some grids from 

Central India, the launch dates based on current 

parameters and operating dates are linked at a 

meaningful level of 95% (cc>0.3). In several grids from 

the southernmost peninsula in India, the similarities are 

relatively high (cc>0.7). RMSE spatial distribution 

(Fig.b) indicates a comparatively lower rate of error in 

RMSE (10 days over northern India and some systems 

over northwest India). In year trend of difference 

similarity (grid correlation to grid) between current 

rainfall parameters and operating criteria. (10 days over 

northern India and also some northeastern India) It 

shows a patter association of 95% for all years with a 

minimum amount (0.7 implies that the technique used 

to re-determine the onset and progress of the moonsoon 

is almost in line with the dates derived for the feature. 
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CONCLUSION 

In this study it can be concluded that there is a 

statistically significant decrease in the entire Indian 

Summer Monsoon rainfall in India based on the review 

of the past 119 years of geometric results. Northeast 

India has a strongly declining trend as a major cluster. 

India's latest mean annual precipitation is decreased by 

the annual precipitation centered on the 1901–2019 

timeframe. Changes in mean precipitation are however 

not statistically important. In comparison, from 1901-

1980 the mean seasonal precipitation in central 

northeast India and north-east India has declined 

dramatically in the last period. We have also calculated 

the excess/deficit monsoon in all India in relation to the 

pattern review. 
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