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Abstract 
Rainfall is a volatile and fragile resource that is vital for the success of dryland agricultural production 

systems. To support the development of rainfall-based farming strategies, the probability and variability of 

daily rainfall data recorded from 2005 to 2019 in Masarguppi (Athani), located in the Belgaum Northern 

region of Karnataka, India, were analysed. Rainfall, being a critical natural input for rainfed cropping 

systems and characterized by high uncertainty and cyclical behaviour, was examined in detail. Statistical 

analyses were conducted to compute annual, seasonal, monthly and weekly averages along with standard 

deviations and coefficients of variation. Additionally, rainfall probability was evaluated using the Markov 

Chain approach. The annual precipitation ranged between 356.1 and 790.7 millimetres, with the highest 

rainfall recorded in 2019 (790.7 mm) and the lowest in 2012 (356.1 mm). Based on 50, 60 and 70 percent 

probability levels, a total of 16 weeks (from the 25th to the 41st week) were identified as suitable for kharif 

crop cultivation under rainfed conditions. Further, initial and conditional probability analysis for 20 mm 

rainfall indicated that dry spells generally preceded the onset of monsoon weeks. Assessment of the 15-

year dataset revealed that meteorological drought conditions occurred during 46 percent of the study 

period, predominantly classified as mild to moderate. 

 

Keywords: Rainfall, probability analysis, trend analysis, crop planning, seasonal rainfall, rainfed 

agriculture 

 

Introduction  

Rainfall is a key determinant in crop production planning, particularly in regions that depend on 

rainfed agriculture. Information regarding annual, seasonal, monthly and weekly rainfall is vital 

for scheduling agricultural practices and ensuring optimal crop performance. In India, 

approximately 60 percent of agricultural production depends on rainfall, and the farming 

systems are often diverse and highly complex. The productivity of these systems is further 

affected by high variability and an increasing frequency of extreme weather events such as 

heavy rainfall, prolonged dry spells and droughts. 

The success or failure of crops grown under rainfed conditions is closely associated with the 

distribution and timing of rainfall (Khichar et al., 1991) [22]. Although India receives substantial 

rainfall each year through four major weather systems namely the South West monsoon, North 

East monsoon, winter and summer rainfall periods, the spatial and temporal variability poses 

major challenges. This uncertainty often restricts the effective duration of the crop growing 

period and may also increase the risk of flood events. Since rainfall acts as one of the most 

crucial natural resources for sustaining agriculture, its distribution throughout the year is 

essential for determining cropping patterns and planning irrigation schedules. Engineers also 

utilize rainfall intensity and distribution data for designing water conservation and irrigation 

structures. 

Variability in rainfall significantly affects agricultural sustainability and productivity, 

particularly in tropical environments. Assessing rainfall variability helps in formulating effective 

agricultural strategies. Pre monsoon showers facilitate land preparation and contribute to timely 

sowing of kharif crops.  

https://www.agronomyjournals.com/
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The success of rainfed agriculture largely depends on the onset 

and withdrawal of monsoon rains. A delay in monsoon onset 

adversely affects crop sowing and may result in reduced yield, 

while early cessation of rainfall can lead to severe moisture 

stress during critical physiological stages such as grain 

formation and development (Dixit et al., 2005) [14]. 

An important component of crop planning involves assessing 

both backward and forward rainfall accumulation to determine 

the start and end of the wet season using precipitation data. 

Farmers generally begin sowing operations when sufficient 

rainfall has adequately moistened the surface soil layer. 

It is well established that crop growth is adversely impacted if 

dry periods coincide with sensitive or critical growth stages. 

Conversely, dry conditions during the crop ripening phase may 

sometimes prove beneficial. Therefore, understanding the 

pattern and sequence of wet and dry periods is essential for 

effective agricultural planning. 

To sustain crop production in rainfed areas, it is necessary to 

design farming systems that maximize the use of rainfall 

potential. Since rainfall is highly erratic across both spatial and 

temporal scales, probability analysis provides an improved 

approach for estimating minimum assured rainfall. The normal 

probability distribution is commonly used as a theoretical model 

for analyzing observed precipitation data Panigrahi and Panda, 

2002 [34]. 

Recognizing the above concerns and realizing that, this study 

has been undertaken with the following objectives: 

i) Analysis of rainfall pattern at the study area. 

ii) Meteorological drought characterization and analysis of dry 

and wet spells. 

iii) Resource planning in agriculture. 

 

2. Methodology 

2.1 Location and General Features of the Study Area 

Masarguppi village is located in Athani Taluk of Belagavi 

district in northern Karnataka, positioned at 16°45’51’’ N 

latitude and 74°59’56’’ E longitude, covering a geographical 

area of 806.17 hectares. The village is bordered primarily by 

Madhabhavi village and other parts of Athani Taluk. Figure 1 

illustrates the locations of the stations selected for the purpose of 

this study. 

Situated in the elevated terrain of the north-western region of 

Karnataka, Masarguppi (Athani) experiences a tropical climate 

with moderately stable weather conditions throughout the year. 

The region receives rainfall from both the South West and North 

East monsoon systems, with most of the precipitation occurring 

between June and September. Although climatic conditions vary 

seasonally, extreme weather events are uncommon. The coldest 

month is typically December, with an average minimum 

temperature of around 25.3 °C, while May is the hottest month, 

with average maximum temperatures reaching up to 40 °C. 

Winter temperatures rarely fall below 18 °C, and summer 

temperatures generally remain within the range of 30 to 40 °C. 

January is the driest month, receiving approximately 10 mm of 

rainfall. 

Athani Taluk, the largest in Belagavi district, extends over 

2070.54 km², of which nearly 74 percent is under cultivation. 

The Taluk includes 115 inhabited villages and hamlets, with a 

rural population of 407,485 as recorded in the 2011 census. The 

total population of Athani Taluk is 525,832. It is bound by 

Sangli district in Maharashtra to the north, Vijayapura district to 

the east and the Krishna River to the south, which flows 

approximately 110 km through the region. Geologically, the area 

is characterised by the Deccan Trap formation. The average 

annual rainfall for the Taluk is around 582 mm. Two major 

rivers flow through this region, namely the Krishna and Agrani 

Rivers, with the Agrani River passing through areas such as 

Pandegao, Shirur, Ajur, Sambargi, Nagnur (P.A), Tawanshi and 

Kalloti. 

 

 
 

Fig 1: Location of the Selected Station for Study. 

https://www.agronomyjournals.com/
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2.1.1 Agriculture 

Agriculture is the primary occupation in Athani Taluk, with 

approximately 60 percent of the population engaged in farming 

activities. The major kharif crops cultivated in the region include 

jowar, maize, cotton and vegetables, while during the rabi 

season, maize, jowar, groundnut and sunflower are 

predominantly grown. Sugarcane, being a perennial and 

commercially significant crop, occupies around 37 percent of the 

total cultivated area, making Athani one of the leading 

sugarcane-producing taluks in Karnataka. Maize accounts for 

about 19 percent of the total crop area of the Taluk. 

The net sown area represents about 55 percent of the total 

geographical area, whereas 43 percent of the land is cultivated 

more than once annually. Irrigation sources in the Taluk include 

canals (3 percent), dug wells (17 percent) and bore wells (18 

percent) of the total net irrigated area. Despite limited rainfall, 

farmers often employ diesel-powered pump sets for irrigation 

where groundwater or surface water is available. 

Sugarcane, jowar and wheat are the major crops cultivated, 

while grapes and groundnut constitute significant commercial 

crops. A variety of vegetables such as tomato, brinjal, okra, 

leafy greens and red chilli are also cultivated. Approximately 70 

percent of the agricultural land in the Taluk is considered fertile. 

The proximity to the Krishna and Agrani rivers favours large-

scale sugarcane cultivation across more than 150,000 acres. 

Further support to irrigation is provided through the canals 

constructed under the Hipparagi Barrage of the Upper Krishna 

Project, which substantially benefits the cultivation of sugarcane 

and grapes. As a result, sugarcane and jowar are extensively 

cultivated by farmers in the region. 

 

2.1.2 Soil 

The dominant soil type in Athani Taluk is mixed sandy soil, 

followed by black soil in certain areas. The mixed sandy soil 

category primarily includes brown loam, brown sandy soil, 

sandy loam and medium black soil textures. 

 

2.1.3 Rainfall Data 

Athani Taluk experiences a semi-arid climate, with hot and dry 

weather prevailing for most of the year. It falls under the 

Northern Dry Agro-Climatic Zone of Karnataka and is classified 

as drought-prone (Patil & Dholakia, 2018) [37]. The average 

annual rainfall recorded for the study period (2005-2019) is 

approximately 574 mm. The local climate remains relatively 

moderate without extreme fluctuations. The annual weather 

cycle is typically categorised into four distinct seasons: summer 

(March-May), south-west monsoon/rainy season (June-

September), post-monsoon season (October-November) and 

winter (December-February) (IMD, 2021). 

Rainfall data were obtained from a single rain gauge station 

located within Athani Taluk. The long-term record maintained at 

this station is considered reliable and representative of the 

region’s rainfall characteristics, and hence was used for analysis 

in the present study. 

 

2.2 Collection and Compilation of Data 

Daily rainfall data for this study were sourced from the 

Hipparagi Barrage Committee station for the period 2005-2019. 

The dataset was collected in its original form to meet the study 

objectives. Rainfall analysis was carried out at different 

temporal scales, which included: 

1. Daily rainfall analysis 

2. Weekly analysis based on standard meteorological weeks 

3. Seasonal rainfall analysis 

4. Monthly rainfall analysis 

5. Annual rainfall analysis 

 

2.3 Statistical Analysis of Rainfall 
The statistical characteristics of hydrological data are typically 

assessed using parameters such as mean, standard deviation, 

coefficient of variation and skewness, which are indicators of 

variability. In the present study, these parameters were 

computed to analyse rainfall variation on annual, seasonal, 

monthly and weekly bases. Statistical processing was performed 

for the available datasets to understand rainfall distribution and 

variability across different time scales. 

 

 
 

Fig 2: Showing Farm Pond and Salt affected area near stream at the study area 

 

3. Results and Discussion 

Crop productivity in dryland agricultural systems is 

predominantly influenced by climatic conditions. Under rainfed 

conditions, water availability is limited, therefore it is essential 

to use the available rainfall resources judiciously to optimise 

crop yield. Since rainfall is the primary source of water for such 

regions, a comprehensive and quantitative understanding of its 

temporal and spatial variability is crucial for effective 

agricultural planning and decision-making. 

 

3.1 Data collection 

The study was conducted with the aim of assessing rainfall 

characteristics using data recorded at the HBC rain gauge 

station. Daily rainfall data for a period of fifteen years, from 

https://www.agronomyjournals.com/
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2005 to 2019, were obtained from available records and utilised 

for analysis. 

Rainfall patterns were evaluated on annual, seasonal, monthly 

and weekly scales. In addition, probabilities of continuous wet 

and dry spells were computed. Weekly rainfall occurrences were 

analysed at different probability levels in order to assess their 

suitability for crop scheduling. The study was carried out under 

the prevailing climatic conditions of Belagavi district, and based 

on the findings, appropriate crop planning strategies were 

recommended. Two autoregressive models were developed, one 

to predict weather spells and another to forecast monthly 

rainfall. 

 

3.2 Statistical behaviour of rainfall 

To evaluate the statistical nature of the rainfall data, various 

parameters were computed for daily, weekly and annual rainfall 

series. Analysis of the daily rainfall series was limited to the 

monsoon season, which typically occurs from June to 

September. 

The statistical assessment included the computation of the mean, 

standard deviation and coefficient of variation, using the 

formulas described in Section 2.3. These parameters were useful 

in understanding variability in rainfall distribution across 

different time scales. 

 

3.2.1 Analysis of Daily Rainfall Series. 

More than eighty percent of the total annual rainfall in the study 

area occurs between June and September. Therefore, statistical 

parameters were estimated for this period only. Based on the 

analysis of daily rainfall during the monsoon months, it was 

observed that rainfall variability was highest during the month of 

July, while relatively lower variability was noted from August 

onwards. This indicates that during the initial phase of the 

monsoon, rainfall distribution in both intensity and duration is 

more erratic compared to the peak monsoon period. 

 

3.2.2 Analysis of Weekly Rainfall Series 

The statistical evaluation of weekly rainfall data for all 52 

standard weeks is presented in Table 3.5. The analysis indicates 

that nearly 80 percent of the total annual rainfall occurs during 

the monsoon period, which spans from the 24th to the 39th 

standard week. The remaining rainfall is distributed across the 

pre monsoon period during the 22nd and 23rd standard weeks 

and the post monsoon period during the 40th and 41st standard 

weeks. This clearly shows that rainfall is significantly 

concentrated within the monsoon season. 

 

3.2.3 Analysis of seasonal rainfall 

Seasonal rainfall data was examined to determine its 

contribution to the annual average rainfall. The analysis was 

performed for the Kharif period from the 23rd to the 39th 

standard meteorological week, for the Rabi period from the 40th 

to the 08th standard meteorological week and for the summer 

period from the 09th to the 22nd standard meteorological week. 

Findings are reported in Table 1. 

The mean rainfall during the Kharif season is 388 millimetres. 

The Rabi season contributes an average of 74 millimetres, while 

the summer period which represents the pre monsoon season 

receives an average of 113 millimetres. The maximum and 

minimum rainfall values along with the standard deviation and 

coefficient of variation for each season are also provided in 

Table 1. 

The maximum rainfall observed during the Kharif season was 

544.70 millimetres. For the Rabi season, the highest recorded 

rainfall was 265 millimetres. The summer season recorded a 

maximum of 187.70 millimetres. Standard deviation and 

coefficient of variation values were computed for each season to 

quantify variability and are presented in the same table. 

 
Table 1: Analysis of seasonal rainfall 

 

Season Mean Max Min SD CV (%) 

Kharif season 388 544.70 0 93.87 24.19 

Rabi seasonal 74 265 0 82.58 111.82 

Summer season 113 187.70 0 39.98 35.42 

 

 
 

Fig 3: Distribution of rainfall over different seasons 

 

3.2.4 Analysis of monthly rainfall 

Understanding monthly rainfall variability is essential for 

effective planning in water resource management and 

engineering applications. It also helps in identifying suitable 

regions for rainfed crop cultivation and designing rainwater 

harvesting strategies during the monsoon season (Ali et al., 

2007) [62]. 

 

3.2.4.1 Statistical analysis of monthly rainfall 

Monthly rainfall observations from the Masarguppi (Athani) 

station in Belagavi district were evaluated, and the results are 

presented in Table 4.7. The analysis indicated that September, 

which marks the end of the North East monsoon period, received 

the highest average rainfall among all months. August recorded 

the second-highest monthly rainfall. 

The coefficient of variation showed that only the months during 

the South West monsoon season (June to September) recorded 

CV values below 100 percent, indicating relatively reliable and 

consistent rainfall with respect to mean monthly rainfall. From 

the skewness analysis, all twelve months exhibited positive 

skewness at the selected station, suggesting rainfall distribution 

where mean values were greater than the median and mode. 

Months with skewness values exceeding 3.0 reflected a high 

degree of variability. 

 

3.2.4.2 Trend of monthly rainfall 

Trend analysis of monthly rainfall data was carried out for the 

period June to November to assess whether rainfall patterns 

followed an increasing or decreasing trajectory over time at the 

selected station in Belagavi district. A trend was considered 

significant when the coefficient of determination (R²) was equal 

to or above 0.1, corresponding to a reliability of 10 percent. 

Positive regression slopes indicated increasing rainfall trends, 

while negative slopes denoted decline. The outcomes showed 

that most months during the rainy season displayed non-

significant decreasing trends. Although statistically non-

significant, these decreasing patterns may still indicate a gradual 

reduction in rainfall during the monsoon months. 

https://www.agronomyjournals.com/
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3.2.5 Analysis of annual rainfall 
Figure 4 illustrates the annual rainfall variability from 2005 to 
2019. The data reveals a recurring pattern of similar rainfall 
amounts every 5 to 8 years. The mean annual rainfall during this 
period was 579.788 mm, with a standard deviation of 142.6097 
mm. The analysis indicates relatively minor fluctuations in 
annual rainfall from year to year, showing stable long-term 
rainfall performance. 
 

3.2.5.1 Trend analysis of annual rainfall 
Trend computation helps determine whether a region is 
experiencing increasingly wet or dry conditions over time. A 
positive trend in annual rainfall suggests a shift toward wetter 
conditions, while a negative trend indicates a possible transition 
toward dryness. Trend analysis was conducted to evaluate 
annual rainfall fluctuations using the criterion of R² ≥ 0.1 (10 
percent reliability). Regression slopes were interpreted 
accordingly, with positive slopes indicating increasing rainfall 
trends and negative slopes reflecting decreasing trends. 

 

 
 

Fig 4: Trend Analysis Distribution of Annual Rainfall (2005-2019) At Masarguppi, Athani 
 

3.3 Probability Distribution of Rainfall 
The selection of an appropriate distribution for estimating 
rainfall at various probability levels depends on the specific 
purpose of the analysis. For agricultural planning, the expected 
total rainfall during different weeks is required, whereas for 
hydraulic structure design, focus is generally placed on the 
annual one day maximum rainfall. To meet these requirements, 
the recorded rainfall data was converted into weekly, four week 
block, and annual maximum one day series. Probability analysis 
was then performed as discussed in section 3.4. 
Analysis of the probability values presented in Figures 4.9 to 
4.30 indicates a gradual increase in rainfall from the twenty third 
to the twenty seventh week. A sharp rise is observed during the 
twenty ninth week, followed by a continued steady increase 
from the thirtieth to the thirty fourth week. Between the thirty 
seventh and thirty ninth week, a minor increase is recorded, after 
which rainfall declines significantly and almost reaches zero 
beyond the forty second week. 
 
3.3.1 Probability of occurrence of weekly rainfall 
A comparative assessment of daily mean rainfall values showed 
that rainfall variations were nearly similar during the onset and 
withdrawal phases of the monsoon. However, during the peak 

monsoon period, particularly in July and August, rainfall values 
were relatively uniform, indicating more stable rainfall 
conditions during this period. 
This observation suggests that rainfall distribution was more 
consistent in July and August when compared to the rest of the 
monsoon period. A similar pattern was identified based on the 
standard deviation of daily rainfall, with maximum variability 
recorded in June and minimum variability in September. 
Probability values were interpreted from Figures 4.9 to 4.30, and 
summarized in Table 4.6. Weekly rainfall at selected probability 
levels during the monsoon period is illustrated in Figure 4.32. 
Based on this analysis, rainfall at fifty, sixty and seventy percent 
probability increased gradually from the twenty second to the 
thirty fifth week. A sharp rise was noticed during the thirty sixth 
week, followed by a steady increasing pattern until the forty first 
week. Rainfall values dropped sharply to below ten millimetres 
after the forty second week and reached nearly zero after the 
forty third week. 
The analysis further indicates that dependable rainfall at seventy 
percent probability is available from the twenty eighth to the 
forty first week. Similarly, rainfall at fifty and sixty percent 
probability is also available during the same period. 

 

 
 

Fig 5: Weekly Rainfall at different probabilities at Masarguppi (Athani) 

https://www.agronomyjournals.com/
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3.4 Dry and wet spell analysis 

The analysis of dry and wet spells was carried out using the 

Markov chain model, which helped in understanding the rainfall 

pattern and duration of dry and wet periods in Masaragupi 

village located in Athani Taluk. 

 

3.4.1 Initial and conditional probabilities of dry and wet 

spells 
The initial and conditional probabilities of weekly dry and wet 

spells were assessed using the standard procedure of the Markov 

chain model. A threshold of twenty millimetres of rainfall was 

considered to classify a week as wet. Probabilities were 

calculated for all 52 standard meteorological weeks and are 

presented in Table 4.8. Out of these, 32 weeks were found to be 

wet. The highest probability of a wet week was recorded during 

the thirty eighth week, with a value of sixty seven percent. 

 

3.5 Meteorological Drought 

The assessment of meteorological drought years at the study 

location is presented in Table 4.10, where drought intensity has 

been categorized into mild, moderate, severe and extreme 

classes. Analysis of the 15 year period (2005 to 2019) revealed 

that 5 years, namely 2005 (−9.5), 2015 (−17.1), 2016 (−7.1), 

2017 (−14.9) and 2018 (−23.8), were affected by mild drought 

conditions. Additionally, two years, 2011 (−29.6) and 2012 

(−37.9), experienced moderate drought. 

 

3.6 Variation of Rainfall in Quantity 
It is seen from the analysis of rainfall from previous sections that 

the rainfall at Masarguppi (Athani) is more during months of 

June-September. It will be of utmost important to know the 

potential water demand of crops during its growing period. 

Figure 4.32 presents the distribution of weekly rainfall and 

Potential Evapotranspiration (PE) over the year. The 

meteorological data has been collected from Vijayapura region, 

though which the PT data has been extracted, it can be seen from 

Figure 4.32 that except during 36 to 45 weeks, the weekly PE 

values exceeds rainfall during other all weeks. This indicates 

that short duration (90-100 days) crops can be taken in the 

monsoon season. Also, from the assessment of moisture 

availability confirms that the dry land cropping is also possible 

at Masarguppi (Athani). 

It is observed that the probabilities of holding wet conditions as 

well as wet followed by wet conditions, cross the 70 per cent 

threshold, only during few weeks. It is observed from the 

probability analysis of weekly rainfall (Section 4.2.2) that at 70 

per cent probability level, sufficient amount of rainfall is 

available during 28th to 41st weeks, with maximum amount of 10 

mm rainfall available during  

39th week, looking in to the expected rainfall patterns the 

farmers can be advised for sowing of crops such as maize, 

sorghum and black gram in the 28th to 29th weeks, as the rainfall 

is expected in 29th and subsequent weeks. 

The first weeding operation can be completed during 37th week, 

as the rainfall after 37th week is comparatively much higher. 

Again, second weeding and other intercultural operations can be 

completed in 40th week for the crops sown during 28th week and 

in the 41st week for the crops sown during 29th week. 

The total continuous duration of rainfall at 70 per cent 

probability level is in between 85-95 days. Further as already 

described earlier, it was found that any crop type and variety 

with total duration in between 80-110 days can be successfully 

harvested at Masarguppi (Athani). There is no appreciable 

rainfall available after 41st week at 70 per cent chance. So, it is 

preferable to opt for early varieties to avoid chances of life 

saving irrigations. 

 

3.7 Resource planning in Agriculture 

Crop planning and technical design of various soil and water 

conservation and hydraulic structures play a key role in 

sustainable crop production, moisture conservation and helps in 

avoiding erosion of soil which are responsible for maintaining 

ecological balance of natural resources in agriculture. This can 

be well met out with critical analysis of rainfall and adapting 

suitable measures in a technical manner. 

 

3.7.1 Crop planning in Agriculture 

Based on the findings of dry spells and information pertaining to 

critical crop growth stages and durations, critical analysis was 

done in relation with withdrawal of rainy season and suitable 

dates for three major crops for Masarguppi (Athani) were 

suggested and optimal sowing dates would be 30th SMW and 

25th SMW (for early sowing) for maize; 30th SMW and 27th 

SMW (For early sowing) in sorghum respectively. 

 

 
 

Fig 6: Distribution of weekly rainfall and Potential Evapotranspiration at Masarguppi (Athani) 

https://www.agronomyjournals.com/
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3.8 Soil Data Analysis 
 

Table 2: Result of Soil pH analysis 
 

Soil Sample No. pH 

01. 7.5 

02. 7.91 

03. 8.37 

04. 8.32 

05. 7.58 

 

Table 2 presents the data obtained from soil samples collected 

from five locations in Masarguppi Village, Athani, situated in 

Belagavi District. Laboratory analysis was conducted on these 

samples to determine the pH and electrical conductivity (EC) 

values. Soil pH plays a crucial role in regulating soil 

biogeochemical processes in natural environments. 

It is often referred to as the “master soil variable” due to its 

significant influence on numerous biological, chemical and 

physical properties of soil, which in turn directly impact plant 

growth and crop productivity. 

 

3.8.1 Soil EC Analysis 
 

Table 3: Result of Soil EC analysis 
 

Soil Sample No. EC 

01. 4.6 

02. 0.32 

03. 0.34 

04. 0.32 

05. 1.03 

 

Soil electrical conductivity (EC) represents the concentration of 

soluble salts present in the soil and serves as a key indicator of 

soil salinity. It is widely used to assess soil health, as elevated 

salt levels can interfere with plant development by disrupting the 

soil-water balance. Naturally high salt content in soils is 

commonly observed in arid and semi-arid regions, where limited 

rainfall contributes to salt accumulation in the upper soil layers. 

 

4. Summary and Conclusion 

A thorough understanding of rainfall characteristics and soil-

water parameters is essential for effectively utilizing available 

water resources, particularly in dryland agriculture where 

rainfall is the primary source of water. Recognizing the critical 

role of rainfall distribution in crop growth and development, the 

present study analyzed rainfall patterns in Masarguppi village, 

Athani taluk of Belagavi district, using 15 years of daily rainfall 

data (2005-2019). 

 

Major Findings 

 Soil and water samples were collected from multiple 

locations across the study area to examine their physical and 

chemical properties. A total of five soil samples and six 

water samples were analyzed. 

 The average soil pH was found to be 7.936, indicating high 

alkalinity, particularly near the stream side. 

 The average soil electrical conductivity (EC) was 1.322 

dS/m. 

 The average pH of water samples was 7.10, reflecting near-

neutral conditions. 

 The average EC of water samples was 3.82 dS/m. 

 

Statistical analysis was performed using daily rainfall data 

spanning 15 years. Rainfall characteristics were assessed on 

daily (June-September), weekly, and annual scales using 

parameters such as mean, standard deviation, and coefficient of 

variation. 

Daily rainfall during June exhibited high variability in both 

timing and intensity, while rainfall during July and August was 

comparatively stable, indicating more reliable distribution 

during peak monsoon months. 

Weekly rainfall analysis showed that approximately 80% of the 

total annual rainfall occurred between weeks 22 and 40, with 

minimal variation from mean values during the core monsoon 

period (23rd-39th standard meteorological weeks). 

Probability analysis using Weibull’s plotting position indicated 

that at 70% probability, rainfall was dependable between the 

25th and 41st weeks. Further, using the Markov chain model, the 

continuity of wet conditions was found to persist for 16 weeks 

(23rd-39th SMW). It was also noted that wet periods were 

commonly preceded by dry periods during the monsoon season. 

 

4. Conclusion 

Based on the study outcomes, the following conclusions are 

drawn: 

1. Annual rainfall ranged from 356.1 mm to 790.7 mm during 

the study period. 

2. The highest annual rainfall was recorded in 2019 (790.7 

mm), followed by 2009 (722.5 mm) and 2014 (721.1 mm). 

3. The lowest annual rainfall occurred in 2012 (356.1 mm), 

followed by 2011 (403.4 mm) and 2018 (460.6 mm). 

4. Daily rainfall stability was observed to be greater during 

July and August, compared to the early and late monsoon 

months (June and September). Weekly rainfall remained 

fairly uniform in both distribution and magnitude between 

22nd and 40th weeks. 

5. Annual rainfall variation was minimal, and a recurrence 

cycle of 5-6 years was observed with similar rainfall 

patterns. 

6. Dependable rainfall at 70% probability was available 

between the 25th and 41st weeks, indicating a 16-week 

window (25th-41st SMW) suitable for kharif crop planning 

under rainfed conditions at 50%, 60%, and 70% probability 

levels. 

7. Analysis of initial and conditional probabilities (considering 

20 mm threshold) revealed that monsoon weeks (23rd-39th 

SMW) were generally preceded by dry periods, with rainfall 

distribution confined mainly to 25th-41st weeks. 

8. Evaluation of meteorological drought conditions indicated 

that, during the 15-year period (2005-2019), five years 

experienced mild drought and two years moderate drought, 

accounting for 46% of the study duration. 
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