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Abstract: 

 

Water is a fundamental resource for persons globally, portion critical function across various 

sectors, including agriculture, industry and domestic applications, with no viable alternatives available. 

The research the effects of climate change on rainfall variability within Nandyal District, Rayalaseema 

region of Andhra Pradesh for the period across 2013-14 to 2022-23. Given the district's dependence on 

agriculture and water resources, an understanding of rainfall patterns is vital for local communities.  

 

Secondary data sourced from the handbooks of the Director of Economics and Statistics and the 

Chief Planning Officer was utilized to analyze rainfall distribution at the mandal level are compare 

actual rainfall measurements against reputable normal values. The analysis reveals considerable 

fluctuations in rainfall across different mandals have certain years exhibiting extreme surpluses while 

others encounter significant deficits. For example, Atmakur mandal recorded a maximum of 1654.5 

mm in 2021-22, whereas Nandikotkur experienced a minimum of 290.8 mm in 2016-17.  

 

The variability highlights the challenges introduced by climate change are adversely affects 

agricultural productivity and water organization practices. The study underscores the necessity for 

adaptive strategies, including better water conservation methods and crop diversification to improve the 

repercussion of incoherent rainfall patterns. Continuous monitoring of rainfall trends is deemed 

necessary for realize the implications of climate variability on local ecosystems and food security.  

 

The research offers valuable near for policy makers and stakeholders stress the significance of 

developing resilient agricultural practices to reinforce the district are capacity to adapt to climate 

change.  
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Introduction:  

 

The impact of climate change on rainfall variability is a critical area of study, particularly in 

regions like Nandyal District in Ralaseema region of Andhra Pradesh, where agricultural practices and 

water resources are highly sensitive to climatic fluctuations. The research main aims to expose the 

patterns of rainfall variability in Nandyal, examining how changing climate conditions have influenced 

precipitation trends over time. By analyzing historical rainfall data alongside climate change indicators, 

the study seeks to identify significant shifts in rainfall patterns, including alterations in the frequency, 

intensity and distribution of rainfall events. Perceptive these dynamics is vital for growing valuable 

revision strategy for local communities that rely heavily on agriculture and water resources. As climate 
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change continues to pose challenges globally for the research contributes valuable approaching into the 

specific impacts on regional climates, thereby informing policy makers and stakeholders in their hard 

work to mitigate adverse effects and enhance resilience in vulnerable areas. 

 

Study Area: 

 

Nandyal District of Rayalaseema region was historically significant as a pilgrimage site due to 

its nine Nandi temples, is located at the confluence of various geographical features and cultural 

influences. Nandyal District lies between the northern latitudes of 15º 27ˈ 49ˈˈ and eastern longitudes of 

78º 28ˈ 43ˈˈ.The altitude of the district varies from 100 ft above the mean sea level.   Bounded by the 

Krishna River to the north and neighboring districts on other sides, it spans an area of 9,681 square 

kilometers, 29 mandals, 4 revenue divisions and had a population of 1,781,777 as per the 2011 Census. 

The district physiographic is characterized by the Nallamalas and Erramalas mountain ranges, which 

create distinct tract of land and contribute to its different climate. With an average annual rainfall of 

724.9 mm, the region supports rich flora and fauna, including significant forest areas that house various 

wildlife species. The land use reflects a balance between agricultural activities and forest conservation, 

with 32% of the area under forest cover and a considerable part dedicated to crop cultivation (fig.1). 

 

Objectives: 

 

1. To analysis the Rainfall distribution in the Nandyal district from 2013-14 to 2022-23 

 

2. To study the Rainfall variability by mandal in Nandyal district from 2013-14 to 2022-23 

 

Data & Methodology: 

 

Secondary data will be obtained from the handbooks published by the Director of Economics 

and Statistics and the Chief Planning Officer of the district in Andhra Pradesh, specifically for the 

Handbook of Statistics of Nandyal District. The research will concentrate on the distribution of rainfall 

at the mandal level, as well as the fluctuations in rainfall within the study area from 2013-14 to 2022-

23, surrounding a decade-long timeframe. An analysis of rainfall variability will be conduct on a 

mandal-wise basis, with comparisons made between the current year and preceding years to evaluate 

the study area. The investigation will utilize basic statistical methods, and Geographic Information 

System maps will be working to increase the analysis for the chosen period. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://ijvra.org/


INTERNATIONAL JOURNAL OF VERSATILE RESEARCH AND ANALYSIS (IJVRA) 
© 2026 IJVRA | Volume 4, Issue 3, March 2026 | ISSN: 2984-8903 | IJVRA.ORG 

 

IJVRA2603331 International Journal of Versatile Research and Analysis (IJVRA) (www.ijvra.org)  
 

543 

 

Software used: ArcGIS 10.3 & Microsoft Office 

 

Result & Discussion: 

 
 

Table: 1 

Nandyal District 

Distribution of Annual Rainfall in Atmakur Division: (2013-14 to 2022-23) 
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2021-

2022 

2022-

2023 

1 Atmakur  775.1 1325.4 585.7 569.1 661.5 557.8 495.9 871.2 1654.5 890.2 891.1 

2 B.Atmakur  824.7 977.0 499.8 637.4 804.7 727.8 368.0 665.7 1395.6 991.4 775.1 

3 J.Bunglow  742.5 868.0 287.1 801.7 670.7 833.5 510.4 483.8 938.8 562.6 1093.6 

4 Kothapalle  797.5 1467.4 542.8 506.9 630.1 629.1 475.7 903.9 1314.0 809.5 598.7 

5 Midthur  694.1 851.8 467.8 521.9 530.8 705.7 390.6 790.0 1047.2 659.9 855.5 

6 Nandikotkur 646.7 837.8 385.9 290.8 574.2 700.5 563.1 634.2 1050.5 589.5 826.0 

7 Pagidyala  662.9 988.4 727.8 494.3 805.0 855.2 404.8 773.2 1198.6 854.3 913.5 

8 Pamulapadu  719 1132.0 786.6 723.6 789.6 799.9 594.4 799.9 1278.0 612.1 863.5 

9 Srisailam  748.7 1233.2 604.2 553.5 458.5 616.7 594.5 633.8 877.6 517.6 1027.7 

10 Velugodu 799.3 1141.4 419.8 561.7 974.4 834.6 603.2 897.5 1655.1 810.5 909.3 

Average 741.05 1082.24 530.75 566.09 689.95 726.08 500.06 745.32 1240.99 729.76 875.4 

Source: DES, AP & DHBS, Nandyal & Kurnool  

The annual rainfall (mm) are distribution across various mandals in the Atmakur Division of 

Nandyal District (fig.2&table.1) over a ten year period from 2013-14 to 2022-23. The data includes 

both the normal rainfall, which serves as a standard for expected precipitation and the actual rainfall 

recorded for each year within this timeframe. Starting with the mandal of Atmakur, the normal rainfall 

is noted to be 775.1 mm, with actual rainfall varying notably from year to year. For instance, in 2013-

14, the actual rainfall was largely higher at 1325.4 mm, while in subsequent years it fluctuated, 

reaching a low of 495.9 mm in 2019-20 and peaking again at 1654.5 mm in 2021-22. This pattern of 

variability is repeat across the other mandals as well. 

 

B.Atmakur, with a normal rainfall of 824.7 mm, experienced its highest actual rainfall of 1395.6 

mm in 2021-22, while the lowest was recorded at 368.0 mm in 2019-20. Similarly, Jupadu Bunglow 
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showed a normal rainfall of 742.5 mm, with actual rainfall ranging from a low of 287.1 mm in 2014-15 

to a high of 1093.6 mm in 2022-23. 

 

Kothapalle exhibited a normal rainfall of 797.5 mm, with actual rainfall peaking at 1467.4 mm 

in 2013-14 and declining to 475.7 mm in 2019-20. Midthur, with a normal of 694.1 mm, confirm a 

notable increase in rainfall in 2018-19, reaching 705.7 mm, while the lowest was 390.6 mm in 2019-20. 

The mandal of Nandikotkur had a normal rainfall of 646.7 mm, with actual rainfall ranging from 290.8 

mm in 2016-17 to 837.8 mm in 2013-14. Pagidyala, on the other hand, had a normal rainfall of 662.9 

mm, with a maximum of 988.4 mm in 2020-21 and a minimum of 404.8 mm in 2019-20. 

 

Pamulapadu illustrate a normal rainfall of 719 mm, with actual rainfall peaking at 1278.0 mm in 

2021-22, while Srisailam had a normal of 748.7 mm, with actual rainfall ranging from 458.5 mm in 

2017-18 to 1233.2 mm in 2013-14. Lastly, Velugodu, with a normal rainfall of 799.3 mm, recorded its 

highest rainfall of 1655.1 mm in 2021-22 and a low of 419.8 mm in 2015-16. 

 

The average rainfalls across all mandals specify a significant variation in actual rainfall 

compared to the normal values, highlighting the impact of climatic factors on precipitation patterns in 

the region. The data stress the importance of accepting these fluctuations for agricultural planning and 

water resource management in the Atmakur Division. Commonly, the analysis expose a complex 

interplay of meteorological conditions that influence annual rainfall, require further study into the 

primary causes of such variability. 
 

Table: 2 

Nandyal District 

Distribution of Annual Rainfall in Banaganapalle Division: (2013-14 to 2022-23) 
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2023 

1 Banaganapalle 624.0 624.2 333.5 368.1 387.4 758.8 361.9 727.2 989.3 605.5 777.8 

2 Kolimigundla 639.6 564.4 444.9 511.8 434.1 759.4 263.1 524.6 756.1 601.9 624.2 

3 Koilkuntla 719.3 706.8 482.3 600.7 477.1 817.5 311.5 727.4 1224.0 604.9 734.5 

4 Owk 568.1 639.6 396.7 564.2 359.9 757.1 271.0 581.9 837.7 639.7 825.5 

5 Sanjamala  666.7 569.0 601.6 529.1 304.3 682.4 324.6 598.5 1139.8 559.2 666.4 

Average 543.54 620.8 451.8 514.78 392.56 755.04 306.42 631.92 989.38 602.24 725.68 

Source: DES, AP & DHBS, Nandyal & Kurnool  

As per above table (fig.3& table.2) are analysis of the annual rainfall (mm) distribution across 

various mandals in the Banaganapalle Division of Nandyal District over a ten-year period, from 2013-

14 to 2022-23. Each mandal's normal rainfall measured in millimeters (mm), is compared against the 

actual rainfall recorded during each of the specified years.  

 

Preliminary with Banaganapalle, the normal rainfall is recorded at 624.0 mm. The actual rainfall 

varied considerably over the years, summit in 2018-19 at 758.8 mm and dropping to 333.5 mm in 2015-

16. This variability highlights the fluctuations in weather patterns that can occur annually. Similarly, 

Kolimigundla shows a normal rainfall of 639.6 mm, with actual rainfall ranging from a low of 263.1 

mm in 2019-20 to a high of 759.4 mm in 2018-19. The data indicates a trend of below normal rainfall 

in several years, particularly in 2019-20. 

 

Koilkuntla reveal a normal rainfall of 719.3 mm, with actual rainfall information demonstrating 

a notable peak of 1224.0 mm in 2021-22, which is significantly higher than the normal. This suggests 

that while some year’s proficiency drought-like conditions, others can lead to excessive rainfall, 

potentially causing flooding. The Owk mandal, with a normal rainfall of 568.1 mm, also shows 
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considerable variability, with actual rainfall ranging from 271.0 mm in 2019-20 to 639.6 mm in 2013-

14. 

 

Sanjamala, having a normal rainfall of 666.7 mm, presents a like pattern of fluctuation, with the 

highest recorded rainfall of 1139.8 mm in 2021-22, indicating a year of considerable precipitation. The 

average rainfall across all mandals expose a general trend of variability, with the average actual rainfall 

variable from a low of 306.42 mm in 2019-20 to a high of 989.38 mm in 2021-22. 

 

Normally, the data emphasize the significant inter-annual variability in rainfall across the 

Banaganapalle Division, which can have considerate connotation for agricultural practices, water 

resource executive, and ecological balance in the region. thoughtful these patterns is crucial for 

developing strategies to mitigate the impacts of both drought and extreme rainfall on local communities 

and ecosystems. 

Table: 3 

Nandyal District 

Distribution of Annual Rainfall in Dhone Division: (2013-14 to 2022-23) 
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1 Bethamcherla  621.7 602.3  559.4 480.4 387.4 758.8 361.9 727.2 989.3 605.5 777.8 

2 Dhone  543.9 799.8  381.5  323.2 407.9 638.7 313.5 711.2 825.3 740.3 669.2 

3 Peapally  652.8 652.0  390.0  439.2 467.6 751.9 243.0 665.2 951.6 610.8 550.0 

Average 606.13 684.7 443.63 414.26 420.96 716.46 306.13 701.2 922.06 652.2 665.66 

Source: DES, AP & DHBS, Nandyal & Kurnool  

The table (fig.4&table.3) are analysis of the annual rainfall (mm) allocation diagonally three 

mandals Bethamcherla, Dhone and Peapally within the Dhone Division of Nandyal District over a ten 

year period from 2013-14 to 2022-23. The data includes both the normal rainfall, which serves as a 

baseline for review, and the actual recorded rainfall for each year. 

 

Starting with Bethamcherla, the normal rainfall is recorded at 621.7 mm. The actual rainfall 

diverse significantly over the years, with the highest recorded in 2018-19 at 758.8 mm, and the lowest 

in 2016-17 at just 387.4 mm. This variability specify fluctuations in weather patterns, with a important 

summit in 2021-22 where rainfall reached 989.3 mm, signifying a year of outstanding precipitation. 

 

In the Dhone mandal, the normal rainfall is lower at 543.9 mm. The actual rainfall data shows a 

more changeable pattern, with a visibly high figure of 799.8 mm in 2013-14, followed by a sharp 

decline to 323.2 mm in 2016-17. The following years show a recovery, with rainfall figures steady 

around 700 mm in the later years, signifying a potential trend towards more reliable rainfall patterns 

after a period of variability. Peapally, with a normal rainfall of 652.8 mm, present a similar trend of 

fluctuation. The actual rainfall peaked in 2018-19 at 751.9 mm but fall notably to 243.0 mm in 2019-

20, marking it as the lowest recorded year for this mandal. The rainfall in sequence for the following 

years show a recovery, with 951.6 mm recorded in 2021-22, suggesting a return to higher precipitation 

levels. 

 

When tentative the average rainfall across the three mandals, it is obvious that the years 2018-

19 and 2021-22 were particularly notable, with averages of 716.46 mm and 922.06 mm, respectively. 

These propose that these years may have been partial by specific climatic conditions that led to 
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increased rainfall. Conversely, the years 2015-16 and 2019-20 stand out for their notably lower 

averages, indicating potential drought conditions or other environmental factors affecting rainfall. 

 

In summary, the data disclose a complex interplay of climatic variability diagonally the Dhone 

Division, with each mandal occurrence exclusive rainfall patterns that deviate from the normal 

averages. This analysis stress the importance of continuous monitoring and caring of rainfall trends, as 

they have significant proposition for agriculture, water resource management, and common ecological 

health in the region. 

 

Table: 4 

Nandyal District 

Annual Rainfall Distribution of Nandyal Division: (2013-14 to 2022-23) 
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1 Allagadda 799.8 1033.2 593.2 573.3 663.3 756.6 423.3 1142.6 1370.4 755.4 748.9 

2 Chagalamarri 797.6 539.4 459.3 612.8 582.2 855.1 409.8 668.5 1344.8 777.8 636.6 

3 Dornipadu  694.6 662.2 386.6 535.2 446.6 749.2 260.9 787.0 1540.2 723.2 634.0 

4 Gadivemula  691.9 812.0 412.7 581.4 549.1 639.6 357.7 531.7 1153.5 602.5 900.8 

5 Gospadu  741.2 612.6 444.2  731.3 720.8 596.9 189.1 1063.1 1405.5 763.2 625.4 

6 Mahanandi  809.6 780.6 578.2 747.1 1082.0 828.3 450.7 1250.5 1249.4 964.1 882.1 

7 Nandyal  835.8 868.8 514.8 455.1 810.0 674.8 378.0 828.9 1374.9 703.9 854.1 

8 Panyam  656.3 740.0 528.7 209.7 449.0 708.8 245.2 715.1 1019.7 494.5 510.8 

9 Rudravaram  902.2 964.0 460.8 623.1 510.7 601.3 396.6 1056.2 1258.8 910.3 523.0 

10 Sirvel 822.6 766.4 571.0 474.5 494.1 791.4 457.6 997.7 1263.0 753.1 566.5 

11 Uyyalawada 723.1 690.2 358.2 641.9 513.0 836.3 343.4 742.1 1145.9 695.0 776.2 

Average 770.42 769.94 482.51 562.30 620.02 730.75 355.66 889.4 1284.19 740.27 696.21 

Source: DES, AP & DHBS, Nandyal & Kurnool  

As per above the table (fig.5&table.4) complete outline of the annual rainfall distribution across 

various mandals in the Nandyal District for the period from 2013-14 to 2022-23. It includes two 

primary metrics the normal rainfall, measured in millimeters (mm), and the actual rainfall recorded for 

each year within the particular timeframe.  

 

The normal rainfall values give as a baseline for comparison, representative the probable 

precipitation for each mandal. For appeal, Allagadda has a normal rainfall of 799.8 mm, while 

Chagalamarri has a slightly lower normal of 797.6 mm. The actual rainfall figures reveal significant 

variability from year to year, highlighting the fluctuations in precipitation that can occur due to various 

climatic factors. 

 

In tentative the data, Allagadda stands out with actual rainfall above its normal levels in several 

years, particularly in 2013-14, where it received 1033.2 mm, and again in 2020-21 with 1142.6 mm. 

equally, some mandals such as Gospadu and Panyam, able years of notably low rainfall, with Gospadu 

recording just 189.1 mm in 2019-20.  

 

The average rainfall across all mandals over the ten year period explains a slight decline, from 

an average of 770.42 mm in 2013-14 to 696.21 mm in 2022-23. This trend may specify broader 

climatic changes affecting the region. Notably the year 2020-21 show to be an irregularity, with a 

significant spike in average rainfall (889.4 mm) evaluate to other years, suggesting that specific 

weather events may have contributed to this increase. 
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In general the data underline the variability and unpredictability of rainfall in the Nandyal 

District, which can have profound allusion for agriculture, water resource management and local 

ecosystems. Perceptive these patterns are crucial for developing strategy to mitigate the impacts of 

drought and flooding ensuring sustainable development in the region. 

RAINFALL VARIABILITY: 

Rainfall variability encompasses the alterations in precipitation patterns across temporal and 

spatial extent as can extremely affect ecosystems, agricultural practices and water resources. A 

comprehensive accepting of this variability is essential for the formulation of effective water executive 

strategies and agricultural planning, given its influence on occurrence of drought, flooding and overall 

climate resilience.  

 

Formula:  

 

Rainfall Variability (%) = Normal Rainfall (Actual Rainfall−Normal Rainfall)×100 

 

 

Table: 5 

Nandyal District 

Mandal wise Rainfall Variability in Atmakur Division: (2013-14 to 2022-23) 
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1 Atmakur  775.1 1325.4 585.7 569.1 661.5 557.8 495.9 871.2 1654.5 890.2 891.1 

R.V (%) 70.99 -24.43 -26.57 -14.65 -28.03 -36.02 12.39 113.45 14.84 14.96 

2 B.Atmakur  824.7 977.0 499.8 637.4 804.7 727.8 368.0 665.7 1395.6 991.4 775.1 

R.V (%) 18.46 -39.39 -22.71 -2.42 -11.74 -55.37 -19.27 69.22 20.21 -6.01 

3 J.Bunglow  742.5 868.0 287.1 801.7 670.7 833.5 510.4 483.8 938.8 562.6 1093.6 

R.V (%) 16.90 -61.33 7.97 -9.67 12.25 -31.25 -34.84 26.43 -24.22 47.28 

4 Kothapalle  797.5 1467.4 542.8 506.9 630.1 629.1 475.7 903.9 1314.0 809.5 598.7 

R.V (%) 84 -31.93 -36.43 -20.99 -21.11 -40.35 13.34 64.76 1.50 -24.92 

5 Midthur  694.1 851.8 467.8 521.9 530.8 705.7 390.6 790.0 1047.2 659.9 855.5 

R.V (%) 22.72 -32.60 -24.80 -23.52 1.67 -43.72 13.81 50.87 -4.92 23.25 

6 Nandikotkur 646.7 837.8 385.9 290.8 574.2 700.5 563.1 634.2 1050.5 589.5 826.0 

R.V (%) 29.55 -40.32 -55.03 -11.21 8.31 -12.92 -1.93 62.44 -8.84 27.72 

7 Pagidyala  662.9 988.4 727.8 494.3 805.0 855.2 404.8 773.2 1198.6 854.3 913.5 

R.V (%) 49.10 9.79 -25.43 21.43 29.00 -38.93 16.63 80.81 28.87 37.80 

8 Pamulapadu  719 1132.0 786.6 723.6 789.6 799.9 594.4 799.9 1278.0 612.1 863.5 

R.V (%) 57.44 9.40 0.63 9.81 11.25 -17.32 11.25 77.74 -14.86 20.09 

9 Srisailam  748.7 1233.2 604.2 553.5 458.5 616.7 594.5 633.8 877.6 517.6 1027.7 

R.V (%) 64.71 -19.30 -26.07 -38.76 -17.63 -20.59 -15.34 17.21 -30.86 37.26 

10 Velugodu 799.3 1141.4 419.8 561.7 974.4 834.6 603.2 897.5 1655.1 810.5 909.3 

R.V (%) 42.80 -47.47 -29.72 21.90 4.41 -24.53 12.28 107.06 1.4012 13.76 

Source: Compiled by the Author based on rainfall data 

A per the table.5, complete learn of rainfall (mm) variability across various mandals in the 

Atmakur Division of Nandyal District over a ten year period from 2013-14 to 2022-23. Each mandals 

are normal rainfall is compared with the actual rainfall recorded during each year, allocate for an 

estimation of rainfall patterns and fluctuations. 

 

Preliminary with the Atmakur mandal the normal rainfall is recorded at 775.1 mm, with actual 

rainfall shifting notably from year to year. For intend in 2013-14 the rainfall was considerably higher at 

1325.4 mm, representing a 70.99% increase over the normal. silent straight years exemplify a decline, 
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with the lowest recorded rainfall of 495.9 mm in 2019-20, which was 36.02% below normal. Notably 

2021-22 saw a prominent recovery with rainfall reaching 1654.5 mm, indicating a 14.84% increase 

over the normal. 

 

In the Bandi Atmakur mandal, the normal rainfall is a little higher at 824.7 mm. The actual 

rainfall data reveals a comparable trend of variability, with the highest recorded rainfall of 1395.6 mm 

in 2020-21 reflecting a 69.22% increase. Conversely the year 2014-15 able a noteworthy deficit, with 

rainfall at 499.8 mm, which is 39.39% below the normal. 

 

The Jupadu Bunglow mandal illustrate a more unpredictable pattern, with the highest rainfall of 

938.8 mm in 2021-22 as 2014-15 recorded a mere 287.1 mm, marking a 61.33% deficit. Kothapalle 

mandal with a normal rainfall of 797.5 mm, reveal a peak of 1467.4 mm in 2013-14 but also features 

wide deficits in previous years mainly in 2015-16 and 2016-17. Midthur and Nandikotkur mandals also 

display important variability. Midthur's rainfall sharp at 1050.5 mm in 2021-22 as Nandikotkur's 

highest was 837.8 mm in 2022-23. Both mandals expert years of plentiful deficit like in 2014-15 and 

2015-16. 

 

Pagidyala mandal rainfall data indicate a more stable pattern, with actual rainfall consistently 

close to the normal particularly in the years 2020-21 and 2021-22 anywhere it exceed the normal by 

80.81% and 28.87% respectively. Pamulapadu mandal also explain flexibility, with rainfall summit at 

1278.0 mm in 2021-22. Srisailam and Velugodu mandals return a assorted pattern of rainfall 

variability. Srisailam recorded a high of 1233.2 mm in 2022-23, while Velugodu rainfall sharp at 

1655.1 mm in 2021-22 representative a significant improvement from earlier deficits. 

 

Commonly the data show the complex nature of rainfall variability in the Atmakur Division, 

highlighting the challenge look by these mandals in terms of agricultural planning and water resource 

executive. The fluctuations in rainfall patterns underline the need for adaptive proposal to mitigate the 

impacts of both surplus and deficient rainfall on local ecosystems and agricultural efficiency. 

Table: 5 

Nandyal District 

Mandal wise Rainfall Variability in Banaganapalle Division: (2013-14 to 2022-23) 

 
 

s. 

n 

o 

 

Name of the 

mandal  

N
o

rm
al

 

(m
m

) 

 

 

Actual Rainfall (mm) 
2013-

2014 

2014-

2015 

2015-

2016 

2016-

2017 

2017-

2018 

2018-

2019 

2019-

2020 

2020-

2021 

2021-

2022 

2022-

2023 

1 Banaganapalle 624.0 624.2 333.5 368.1 387.4 758.8 361.9 727.2 989.3 605.5 777.8 

R.V (%) 0.032 -46.55 -41.00 -37.91 21.60 -42.00 16.53 58.54 -2.96 24.64 

2 Kolimigundla 639.6 564.4 444.9 511.8 434.1 759.4 263.1 524.6 756.1 601.9 624.2 

R.V (%) -11.75 -23.51 -19.98 -32.12 18.73 -58.86 -17.98 18.21 -5.89 -2.40 

3 Koilkuntla 719.3 706.8 482.3 600.7 477.1 817.5 311.5 727.4 1224.0 604.9 734.5 

R.V (%) -1.73 -32.94 -16.48 -33.67 13.65 -56.69 1.12 70.16 -15.90 2.11 

4 Owk 568.1 639.6 396.7 564.2 359.9 757.1 271.0 581.9 837.7 639.7 825.5 

R.V (%) 12.58 -30.17 -0.68 -36.64 33.26 -52.29 2.42 47.45 12.60 45.30 

5 Sanjamala  666.7 569.0 601.6 529.1 304.3 682.4 324.6 598.5 1139.8 559.2 666.4 

R.V (%) -14.65 -9.76 -20.63 -54.35 2.35 -51.31 -10.22 70.96 -16.12 -0.04 

 Source: Compiled by the Author based on rainfall data 

The table.5, presents a detailed analysis of rainfall (mm) variability across different mandals in 

the Banaganapalle Division of Nandyal District over a ten year period from 2013-14 to 2022-23. Each 

mandal normal rainfall is compared with the actual rainfall record during each year allowing for an 

assessment of how rainfall levels vary relative to the normal averages. 
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Starting with Banaganapalle, the normal rainfall is recorded at 624.0 mm. The actual rainfall 

varied extensively above the years, with the highest recorded in 2018-19 at 758.8 mm, which is above 

the normal level as the lowest was in 2014-15 at 333.5 mm, reflecting a substantial deficit of 46.55%. 

The rainfall variability (R.V. %) indicates that while some years experienced significant deficit others 

exceed the normal levels signifying a highly variable climate pattern. 

 

In Kolimigundla, the normal rainfall is slightly higher at 639.6 mm. The actual rainfall data 

illustrate a parallel trend of variability by the lowest recorded rainfall of 263.1 mm in 2019-20 foremost 

to a 58.86% scarcity balance to the normal. Equally the year 2018-19 saw a peak of 759.4 mm, 

indicating an extensive surplus. The rainfall variability percentages highlight the incoherent rainfall 

pattern which can have implication for agricultural planning and water resource managing. 

 

Koilkuntla show a normal rainfall of 719.3 mm, with actual rainfall ranging from a low of 311.5 

mm in 2019-20 to a high of 1224.0 mm in 2021-22. The mandals also demonstrates significant 

variability, with R.V. percentages indicating both substantial deficits and surpluses in different years. 

Such fluctuations can impact crop yields and water availability for local communities. Owk illustrate a 

normal rainfall of 568.1 mm, with actual rainfall ranging from 271.0 mm to 837.7 mm over the years. 

The rainfall variability percentages reveal a pattern of both deficits and surpluses, with the year 2018-

19 occurrence a notable surplus of 757.1 mm. The variability underlines the challenges faced by 

farmers in planning for agricultural activities. 

 

Lastly Sanjamala has a normal rainfall of 666.7 mm, with actual rainfall figures indicating a 

range of variability comparable to the other mandals. The lowest recorded rainfall was 304.3 mm in 

2017-18 as the highest was 1139.8 mm in 2021-22. The rainfall variability percentages reflect 

significant fluctuations, chiefly the strong drop in 2017-18 as could have serious allusion for local 

agriculture and water supply. 

 

At last the data illustrates the complex nature of rainfall patterns in the Banaganapalle Division 

importance the need for adaptive strategies in agriculture and water organization to cope with the 

experimental variability. Perceptive these trends is crucial for stakeholders in the region to mitigate the 

impacts of climate variability on livelihoods and food security. 

Table: 6 

Nandyal District 

Mandal wise Rainfall Variability in Dhone Division: (2013-14 to 2022-23) 
 

s. 
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o 

 

Name of the 

mandal  

N
o
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(m
m
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Actual Rainfall (mm) 
2013-

2014 

2014-

2015 

2015-

2016 

2016-

2017 

2017-

2018 

2018-

2019 

2019-

2020 

2020-

2021 

2021-

2022 

2022-

2023 

1 Bethamcherla  621.7 602.3  559.4 480.4 387.4 758.8 361.9 727.2 989.3 605.5 777.8 

                         R.V (%) -3.12 -10.02 -22.72 -37.68 22.05 -41.78 16.96 59.12 -2.60 25.10 

2 Dhone  543.9 799.8  381.5  323.2 407.9 638.7 313.5 711.2 825.3 740.3 669.2 

                         R.V (%) 47.04 -29.85 -40.57 -25.00 17.42 -42.36 30.75 51.73 36.10 23.03 

3 Peapally  652.8 652.0  390.0  439.2 467.6 751.9 243.0 665.2 951.6 610.8 550.0 

                         R.V (%) -0.12 -40.25 -32.72 -28.37 15.18 -62.77 1.89 45.77 -6.43 -15.74 

Source: Compiled by the Author based on rainfall data 

As per above the table.6, has analysis of rainfall variability across different mandals in the 

Dhone Division of Nandyal District over a ten year period from 2013-14 to 2022-23. Each mandals 

actual rainfall is compared to its normal rainfall as is the average expected precipitation, measured in 
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millimetres (mm). The data is further supplemented by the Rainfall Variability percentage as indicates 

the deviation of actual rainfall from the normal levels. 

 

Starting with Bethamcherla the normal rainfall is recorded at 621.7 mm. The actual rainfall 

during the observed years shows significant fluctuations, with the lowest recorded in 2016-17 at just 

387.4 mm, representing a substantial deficit of 37.68%. Conversely, the year 2018-19 experienced an 

excess of rainfall, reaching 758.8 mm, which is 22.05% above the normal. The variability in rainfall for 

this mandal highlights the unpredictability of precipitation patterns, with some years experience severe 

deficits while others saw considerable surpluses. 

 

The Dhone mandal like normal rainfall is lower at 543.9 mm. The actual rainfall data reveals a 

more variable pattern by the highest recorded in 2013-14 at 799.8 mm a notable 47.04% above the 

normal. However consequent years illustrate significant declines particularly in 2014-15 and 2015-16 

anywhere rainfall dropped to 381.5 mm and 323.2 mm, correspondingly, signifying a worrying trend of 

decreasing precipitation. The year 2021-22 saw a recovery with 825.3 mm, except the in general 

variability underscore the challenge faced by this region in terms of consistent rainfall. 

 

Peapally mandal by a normal rainfall of 652.8 mm also exhibits notable variability. The actual 

rainfall figures vary severely through a peak of 751.9 mm in 2018-19 yet a barren low of 243.0 mm in 

2019-20 reflecting a 62.77% deficit compared to the normal. The mandals rainfall patterns are similarly 

incoherent by years of both surplus and deficit, indicating a complex interplay of climatic factors 

affecting precipitation. 

 

Widespread the data from the Dhone Division illustrates significant rainfall variability across 

the mandals by each practice unique patterns of excess and deficiency. This variability poses challenges 

for agricultural planning and water resource executive, importance the need for adaptive strategy to 

cope with the changing climatic conditions in the region. The analysis of these trends is crucial for keen 

the implication of rainfall variability on local ecosystems and agricultural output. 

Table: 7 

Nandyal District 

Mandal wise Rainfall Variability of Nandyal Division: (2013-14 to 2022-23) 

 
 

s. 
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o 

 

Name of the 

mandal  

N
o

rm
al

 

(m
m

) 

 

 

Actual Rainfall (mm) 

2013-

2014 

2014-

2015 

2015-

2016 

2016-

2017 

2017-

2018 

2018-

2019 

2019-

2020 

2020-

2021 

2021-

2022 

2022-

2023 

1 Allagadda 799.8 1033.2 593.2 573.3 663.3 756.6 423.3 1142.6 1370.4 755.4 748.9 

                           R.V (%) 29.18 -25.83 -28.31 -17.06 -5.40 -47.07 42.86 71.34 -5.55 -6.36 

2 Chagalamarri 797.6 539.4 459.3 612.8 582.2 855.1 409.8 668.5 1344.8 777.8 636.6 

                           R.V (%) -32.37 -42.41 -23.16 -27.0 7.20 -48.62 -16.18 68.60 -2.48 -20.18 

3 Dornipadu  694.6 662.2 386.6 535.2 446.6 749.2 260.9 787.0 1540.2 723.2 634.0 

                           R.V (%) -4.66 -44.34 -22.94 -35.70 7.86 -62.43 13.30 121.73 4.11 -8.72 

4 Gadivemula  691.9 812.0 412.7 581.4 549.1 639.6 357.7 531.7 1153.5 602.5 900.8 

                           R.V (%) 17.35 -40.35 -15.97 -20.63 -7.55 -48.30 -23.15 66.71 -12.92 30.19 

5 Gospadu  741.2 612.6 444.2  731.3 720.8 596.9 189.1 1063.1 1405.5 763.2 625.4 

                           R.V (%) -17.35 -40.07 -1.33 -2.75 -19.46 -74.48 43.42 89.62 2.96 -15.62 

6 Mahanandi  809.6 780.6 578.2 747.1 1082.0 828.3 450.7 1250.5 1249.4 964.1 882.1 

                            R.V (%) -3.58 -28.58 -7.71 33.64 2.30 -44.33 54.45 54.32 19.08 8.95 

7 Nandyal  835.8 868.8 514.8 455.1 810.0 674.8 378.0 828.9 1374.9 703.9 854.1 

                           R.V (%) -99.96 -38.40 -45.54 -3.08 -19.26 -54.77 -0.82 64.50 -15.78 2.18 

8 Panyam  656.3 740.0 528.7 209.7 449.0 708.8 245.2 715.1 1019.7 494.5 510.8 

                           R.V (%) 6.84 -48.92 -30.93 -43.39 -33.35 -56.04 17.06 39.52 0.89 -42.03 

9 Rudravaram  902.2 964.0 460.8 623.1 510.7 601.3 396.6 1056.2 1258.8 910.3 523.0 
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                           R.V (%) 6.84 -48.92 -30.93 -43.39 -33.35 -56.04 17.06 39.52 0.89 -42.03 

10 Sirvel 822.6 766.4 571.0 474.5 494.1 791.4 457.6 997.7 1263.0 753.1 566.5 

R.V (%) -6.83 -30.58 -42.31 -39.93 -3.79 -44.37 21.28 53.53 -8.44 -31.13 

11 Uyyalawada 723.1 690.2 358.2 641.9 513.0 836.3 343.4 742.1 1145.9 695.0 776.2 

R.V (%) -4.54 -50.46 -11.22 -29.05 15.65 -52.51 2.62 58.47 -3.88 7.34 

Source: Compiled by the Author based on rainfall data 

The table.7, presents a wide analysis of rainfall (mm) variability across various mandals in the 

Nandyal District over a ten year period from 2013-14 to 2022-23. Each mandal are average normal 

rainfall is compare against the actual rainfall recorded during these years allow for an assessment of 

rainfall patterns and deviation from predictable levels. 

 

The Allagadda as normal rainfall is recorded at 799.8 mm by actual rainfall variable 

significantly over the years. Notably, the year 2013-14 expert a substantial increase to 1033.2 mm, 

while 2015-16 saw a drastic drop to 593.2 mm shiny a variability of 29.18% above normal in 2013-14 

and a decrease of 28.31% in 2015-16. The pattern of variation continues throughout the years by the 

highest recorded rainfall in 2021-22 at 1370.4 mm, indicating a 71.34% increase from the normal. 

 

Chagalamarri explain a contrasting trend by a normal rainfall of 797.6 mm and actual rainfall 

consistently below this average in several years mainly in 2014-15 and 2018-19 anywhere it dropped to 

459.3 mm and 409.8 mm respectively. The variability percentages reflect these differences through a 

notable decrease of 42.41% in 2014-15. Dornipadu has rainfall data also reveals significant variability 

are a normal of 694.6 mm and actual rainfall ranging from a low of 260.9 mm in 2019-20 to a high of 

1540.2 mm in 2021-22. The variability percentages illustrate the inconsistency, with a peak increase of 

121.73% in 2020-21. 

 

Gadivemula and Gospadu display similar patterns among both mandals are experience years of 

below-normal rainfall particularly in 2014-15 and 2018-19. Gospadu has rainfall variability are 

particularly pronounced in 2018-19 everyplace it dropped to 189.1 mm, marking a 74.48% decrease 

from normal. Mahanandi presents a more stable rainfall pattern among actual rainfall remaining 

relatively close to the normal of 809.6 mm, although it still experiences fluctuations such as a 

significant increase in 2017-18 to 1082.0 mm. 

 

The Nandyal mandal show a similar trend by a normal rainfall of 835.8 mm and actual rainfall 

dipping below this average in several years particularly in 2014-15 and 2015-16. Yet it also recorded a 

notable increase in 2021-22 reaching 1374.9 mm. Panyam and Rudravaram are display a mix of above 

and beneath normal rainfall among Panyam experience a significant drop in 2016-17 to 209.7 mm, as 

Rudravaram shows a more consistent pattern even if with some years of underneath normal rainfall. 

Sirvel and Uyyalawada are also reflecting the overall trends of variability among both mandals 

experience significant fluctuations in rainfall chiefly in 2014-15 and 2016-17. 

 

In summary the data illustrates a complex picture of rainfall variability across the mandals of 

Nandyal District importance the challenges posed by incoherent rainfall patterns. This variability can 

have significant implication for agriculture, water resource management, and on the whole regional 

climate resilience necessitates further research and adaptive strategies to mitigate the impacts of such 

fluctuations. 
 

 

 

 

 

 

 

 

 

https://ijvra.org/


INTERNATIONAL JOURNAL OF VERSATILE RESEARCH AND ANALYSIS (IJVRA) 
© 2026 IJVRA | Volume 4, Issue 3, March 2026 | ISSN: 2984-8903 | IJVRA.ORG 

 

IJVRA2603331 International Journal of Versatile Research and Analysis (IJVRA) (www.ijvra.org)  
 

552 

Conclusion: 

 

The detailed analysis of rainfall (mm) variability across various mandals in the Nandyal District 

over the ten year period from 2013-14 to 2022-23 reveals significant fluctuations in actual rainfall 

compared to normal rainfall levels. Each mandal as exhibit unique patterns of variability by some years 

experience considerable surpluses as others face severe deficits. The variability is influenced by a 

complex interplay of climatic factors are underscore the irregularity of weather patterns in the region. 

 

The findings highlight the challenges face by local communities in terms of agricultural 

planning and water resource management. For request are years of extreme rainfall can lead to flooding 

and crop damage as years of insufficient rainfall can result in drought conditions, adversely affecting 

food security and livelihoods. The data emphasize the necessity for adaptive strategy that can mitigate 

the impact of these fluctuations such as improved water conservation techniques, crop diversification 

and better forecasting methods. 

 

Furthermore constant monitoring of rainfall trends is crucial for thoughtful the implication of 

climate variability on local ecosystems and agricultural productivity. Stakeholders in the region must 

prioritize the expansion of resilient agricultural practices and effective water management strategies to 

navigate the challenges posed by changing rainfall patterns. Taken as a complete the analysis are serves 

as a vital resource for policy makers and agricultural planners aiming to improve the resilience of the 

Nandyal District against the environment of climate change and its related impacts on rainfall 

variability. 
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