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Abstract— Water is an absolutely essential commodity 

which is mainly obtained from the monsoon rains.To estimate of 

rainfall amount four methods are used in this work. These 

methods are: (1) Artificial Neural Network (ANN) method, (2) 

Fast Fourier Transform (FFT) method, (3) the Time Series 

method, and (4) the Root Mean Square (RMS) method using 

linear regression. The amount predicted equals the average of 

results obtained by these four methods. 
 

Index Terms— Monsoon rain prediction, annual rainfall, 

rainfall frequency spectrum, El Nino and La Nina 

influence on rainfall, drought and famine, crop failure. 

 

I. INTRODUCTION AND OBJECTIVE OF RESEARCH  

 

India is fortunate that it has one of the largest area in the world 

which is suitable for cultivation and where crops can be 

planted round the year. Unfortunately fact is that about two 

third of this area is entirely dependent upon monsoon rain and 

without any other irrigation facilities [1-5].   

It is also a fact that the farmers have to borrow money at high 

interest from banks and money lenders whereas the others 

involved in agriculture such as fertilizer suppliers or seed 

suppliers collect the money in advance  thereby have no risk  

if the crop fails due to lack of rain. 

The south-west monsoon rains arrive in the month of June and 

the four months starting with this month are considered as 

monsoon rmonths. Monsoon rains adversely affect the water 

supply of the entire country if there is lack of sufficient rain. It 

affects water availibity from rivers , dams and reservoirs, 

wells etc. 

The effect of lack of rain in Tamilnadu and Jharkhand are 

discussed in [6-8]. 

In India, the agricultural output affects the corporate world. 

Failed crop results in the lack of demand for various goods in 

the market [9].  

Recently, the state of California in United States of America 

(USA) went through a six-year drought period.  As a result of 

this, the hydroelectric power stations had to be stopped many 

times.  

The effect of rainfall deficit in fields such as agriculture, city 

supply, and hydropower has been discussed in [10]. 

Jharkhand has shortage of reservoirs.  

 
These days, quite often many dams become dry or have low 

levels in the reservoirs which results in shutting down of the 
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power generation. It is quite common to see the power 

generation decrease in summer months due to lower 

availability of water [11-12].  Many other areas of India also 

have been feeling extreme water shortages [13-29]. Lack of 

rain also affects hydropower generation is discussed in [30]. 

Regarding the studies on monsoon rains one can refer to the 

work of various other researchers [31-41]. Moreover, the 

rainfall predictions by Indian Meteorological Department 

(IMD) can be seen in [42].  

 

The location of Jharkhand in India is shown in in Fig. 1. The 

present study has been undertaken for forecasting the water 

availability for hydroelectric power generation as well as for 

agriculture.  

II. RESULTS AND DISCUSSIONS 

Fig. 2 shows the results of calculations using the Time 

Series method, the artificial neural network method 

(ANN), the Fast Fourier Transform method (FFT), The 

Root Mean Square (RMS) method and the actual rainfall 

record for the month of June. One can see the details about 

these methods in [43-45]. The actual rainfall varies very 

rapidly and the variations are over very wide range.  

The Time Series and the RMS variations are based on 

linear regression and are straight lines. Both show a 

deceasing trend. The other two methods results vary 

closely with each other and the final values are quite close 

to each other.  

The Table 1 shows the summary of results for all the 

months including the total values. The predicted amount 

value is the average of results obtained by these four 

methods. The Time Series method shows the lowest values 

whereas the ANN method results are the highest. 

 In Fig. 3, the actual results vary over wide range. Unlike 

results obtained by the Time Series method and the RMS 

method results show opposite trend – one increasing and 

the other –decreasing. .  

 

In Fig. 4, the actual rain values show wide variation 

whereas all others stay within a narrow range.  

 

In Fig. 5, the results of all methods show small variation 

range whereas the actual rainfall amount shows sharp 

changes. 

 

The total value of rain is shown in Fig. 6. All results are 

closer to each other. 
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The Fig. 7 shows the amplitude versus frequency number 

plot. Here, frequency numbers 1, 6, 8, and 10 are 

significant frequencies having amplitudes greater than 4 

cms, which is quite high.  

 

The Table 1 shows that this year the rainfall amount will be 

less than the 32 year average in each of the months. This 

will result in about 7.8 % lower rain amount  than the 

average of 32 years value.  

 

III. CONCLUSIONS 

In this work, the calculations of the rainfall were carried out 

using ANN method, the Time Series method, the FFT 

method, and the RMS method.  

  

The following conclusions can be drawn from this work: 

 

1. The actual rainfall pattern is quite erratic. 

2. The Time Series method, and the RMS method results are 

linear as a result of linear regression used to determine these 

curves.  

3. The FFT method results are approximations of the actual 

curve using harmonic functions. 

4. India needs to spend additional resources for storing water. 

The rain amounts are actually not that low but the shortages 

are due to lack of storage capacity. 

REFERENCES 

1. The percentage of irrigated land in India is about, 

https://www.vedantu.com/question-answer/the-percentage-of-irrigated-

land-in-india-is-class-10-social-science-cbse-5fc86b12fc3d9653700e8

cd1Climate change is remaking South Asia's monsoon , 

https://www.economist.com/asia/2021/06/19/climate-change-is-remaki

ng-south-asias-monsoon 

2. A drink of clean water, 

https://www.compassion.ca/blog/a-drink-of-clean-water/?utm_source=

google&utm_medium=paid-search&utm_campaign=&utm_term=wate

r%20crisis%20in%20india&appeal=AdWords&gclid=CjwKCAiAvOe

QBhBkEiwAxutUVGq8AavDjnNVQ40Y7nspEVMF7USwEgNl4V4Il

yBZEm_3pZHVp32R-hoCdiIQAvD_BwE 

3. Water Scarcity in India: A Human Crisis I India Loud & Clear I EP 

7 , 

https://www.videovolunteers.org/water-scarcity-in-india-a-human-crisi

s-i-india-loud-clear-i-ep-7/?gclid=CjwKCAiAvOeQBhBkEiwAxutUV

BOSCMfysLVwJi8VmTyzlYFGRyW7YkISyG5C-n6jQenI51VWPTKI

ghoCJSgQAvD_BwE 

4. India's water crisis: It is most acute for women - Down To Earth, 

https://www.downtoearth.org.in/blog/water/india-s-water-crisis-it-is-m

ost-acute-for-women-78472 

5. “Second wettest Sept in 27 years bridges Monsoon deficit” (2021). 

6. Farmers stare at drought as Jharkhand rain deficit crosses 50%,2019, 

https://reliefweb.int/report/india/farmers-stare-drought-jharkhand-rain-

deficit-crosses-50 

7. Jharkhand witnesses 35% rainfall deficit, 2019, 

https://www.indiatoday.in/india/story/jharkhand-rainfall-deficit-15644

04-2019-07-08 

8. Water Shortages in India. 2019, 

https://earthobservatory.nasa.gov/images/145242/water-shortages-in-in

dia 

9. What lack of rainfall could mean... ? 

http://www.ndtv.com/india-news/what-lack-of-rainfall-could-mean-39

6622 

10. Water scarcity,https://en.wikipedia.org/wiki/Water_scarcity 

11. With the Rain Comes Hope That 6-Year California Drought Is Ending, 

https://www.nytimes.com/2017/01/13/us/california-drought-weather-ra

in-snow-floods.html?_r=0. 

12. Sinha, S. P., 2011, “ Use of Remote Sensing and Geographical 

Information  System     (GIS)   Technology ….. “,   Ph. D. Thesis, 

Ranchi University, Ranchi, India, CH 1-5 

13. Sharan, Anand M., 2015, “Prediction of Rain in Bihar, India, Based on 

14. Historical Rain Data “, Asian Journal of Water, Environment and 

Pollution, Vol. 12, No. 3 pp. 59–64. 

15. Sharan, Anand M., 2015, On the Rainfall in Marathawada and the Need 

for the Farmers to Have an Alternate Source of Income,  

http://www.engr.mun.ca/~asharan/RAINMARATHAWADA/RAIN_M

ARATHAWADA_V2.pdf.   

16. Telangana's Shocking Statistics: 350 Farmer Suicides in Five Months, 

http://www.ndtv.com/article/south/telangana-s-shocking-statistics-350

-farmer-suicides-in-five-months-616371 

17. How Telangana Farmer's Suicide Has Changed the World of His 

Daughter.  

http://www.ndtv.com/article/south/how-telangana-farmer-s-suicide-has

-changed-the-world-of-his-daughter-572462 

18. .Farmer’s Suicide in Vidarbha : Everybody’s Concern ,    

http://medind.nic.in/jaw/t09/i2/jawt09i2piii.pdf 

19. 10. Farmers’ Suicides in the Vidarbha Region of Maharashtra, India a 

Qualitative Exploration of Their Causes, 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3291283/ 

20. Four more Maharashtra farmers commit suicide, 

http://www.thehindu.com/news/national/four-more-maharashtra-farme

rs-commit-suicide/article6655587.ec 

21. Three Farmers Commit Suicide in Draught-Hit Marathwada Region, 

http://zeenews.india.com/news/maharashtra/three-farmers-commit-suic

ide-in-draught-hit-marathwada-region_1508366.html 

22. India is already facing a water crisis—and it is only going to get worse, 

 https://thediplomat.com/2014/04/indias-worsening-water-crisis/ 

23. In Gujarat’s water crisis, key question: why is Narmada’s level low this 

year?, 

 http://indianexpress.com/article/explained/in-gujarats-water-crisis-ke

y-question-why-is-narmadas-level-low-this-year-5113688/ 

24. Water shortage in Gujarat’s Morbi forces people to dig holes in the 

ground, 

http://indianexpress.com/photos/india-news/gujarat-morbi-water-crisis

-narmada-river-5119373/ 

25. Gujarat staring at water crisis this summer, 

http://indianexpress.com/article/india/gujarat-staring-at-water-crisis-th

is-summer-5042137/ 

26. Water scarcity threat to India and South Africa - Climate News 

Networhttps://climatenewsnetwork.net/23742-2/ 

27. India's escalating water crisis -, https://www.livemint.com › Politics › 

Policy 

28. India's potable water crisis is set to worsen , https://www.livemint.com › 

Politics › Policy 

29. India's fast-growing cities face water crisis - Phys.org, https://phys.org › 

Earth › Environment 

30. India drought: '330 million people affected', 

http://www.bbc.com/news/world-asia-india-36089377 

31. Drought years may become more frequent in India, says study, 

http://indianexpress.com/article/india/india-news-india/maharashtra-gu

jarat-drought-waterless-monsoon-crisis-years-may-become-more-frequ

ent-in-india-says-study-2826500/ 

32. The Thirst for Power: Hydroelectricity in a Water Crisis World, 

http://www.brinknews.com/the-thirst-for-power-hydroelectricity-in-a-

water-crisis-world/  

33. Singh, P, and Borah, B., 2013,  “Indian summer monsoon rainfall 

prediction using artificial neural network”, Stoch Environ Res Risk 

Assess  Vol 27:pp. 1585–1599 

34. Gadgil, S and Srinivasan, J (2012). Monsoon Prediction: Are Dynamical 

https://reliefweb.int/report/india/farmers-stare-drought-jharkhand-rain-deficit-crosses-50
https://reliefweb.int/report/india/farmers-stare-drought-jharkhand-rain-deficit-crosses-50
https://earthobservatory.nasa.gov/images/145242/water-shortages-in-india
https://earthobservatory.nasa.gov/images/145242/water-shortages-in-india
https://www.nytimes.com/2017/01/13/us/california-drought-weather-rain-snow-floods.html?_r=0
https://www.nytimes.com/2017/01/13/us/california-drought-weather-rain-snow-floods.html?_r=0
http://www.engr.mun.ca/~asharan/RAINMARATHAWADA/RAIN_MARATHAWADA_V2.pdf
http://www.engr.mun.ca/~asharan/RAINMARATHAWADA/RAIN_MARATHAWADA_V2.pdf
http://www.ndtv.com/article/south/telangana-s-shocking-statistics-350-farmer-suicides-in-five-months-616371
http://www.ndtv.com/article/south/telangana-s-shocking-statistics-350-farmer-suicides-in-five-months-616371
http://www.ndtv.com/article/south/how-telangana-farmer-s-suicide-has-changed-the-world-of-his-daughter-572462
http://www.ndtv.com/article/south/how-telangana-farmer-s-suicide-has-changed-the-world-of-his-daughter-572462
http://medind.nic.in/jaw/t09/i2/jawt09i2piii.pdf
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3291283/
http://www.thehindu.com/news/national/four-more-maharashtra-farmers-commit-suicide/article6655587.ec
http://www.thehindu.com/news/national/four-more-maharashtra-farmers-commit-suicide/article6655587.ec
http://zeenews.india.com/news/maharashtra/three-farmers-commit-suicide-in-draught-hit-marathwada-region_1508366.html
http://zeenews.india.com/news/maharashtra/three-farmers-commit-suicide-in-draught-hit-marathwada-region_1508366.html
https://thediplomat.com/2014/04/indias-worsening-water-crisis/
http://indianexpress.com/article/explained/in-gujarats-water-crisis-key-question-why-is-narmadas-level-low-this-year-5113688/
http://indianexpress.com/article/explained/in-gujarats-water-crisis-key-question-why-is-narmadas-level-low-this-year-5113688/
http://indianexpress.com/article/india/india-news-india/maharashtra-gujarat-drought-waterless-monsoon-crisis-years-may-become-more-frequent-in-india-says-study-2826500/
http://indianexpress.com/article/india/india-news-india/maharashtra-gujarat-drought-waterless-monsoon-crisis-years-may-become-more-frequent-in-india-says-study-2826500/
http://indianexpress.com/article/india/india-news-india/maharashtra-gujarat-drought-waterless-monsoon-crisis-years-may-become-more-frequent-in-india-says-study-2826500/
http://www.brinknews.com/the-thirst-for-power-hydroelectricity-in-a-water-crisis-world/
http://www.brinknews.com/the-thirst-for-power-hydroelectricity-in-a-water-crisis-world/


 

International Journal of Engineering and Applied Sciences (IJEAS) 

 ISSN: 2394-3661, Volume-9, Issue-2, February 2022  

                                                                                              10                                                                   www.ijeas.org 

Models Getting Better Than Statistical Models?”, J Current Science 

VOL. 103,  NO. 3, 10 August 

35. Delsole, T. and Shukla, J. (2012). Climate Models Produce Skillful 

Predictions of Indian Summer Monsoon Rainfall. Geophys. Res. Lett 

Volume 39, Issue  9, May 

36. Prediction of Rain in Bihar, India Based on Historical Bihar’s Rain Data. 

 http://www.engr.mun.ca/~asharan/RAINBIHAR/RAIN_BIHAR_V1

2.pd 

37. Singh, K., Panda, J., Kant, S.,2020, A Study on Variability in Rainfall 

over India Contributed by Cyclonic Disturbances in Warming Climate 

Scenario, International Journal of Climatology, 40 (6), pp. 3208-3221. 

38. Mathur, R., AchutaRao, K., 2020, A Modelling Exploration of the 

Sensitivity of the India’s Climate to Irrigation, Climate Dynamics, 54 

(3-4), pp. 1851-1872 

39. Prathipati, V.K., Naidu, C.V., Konatham, P., 2029,  Inconsistency in the 

frequency of rainfall events in the Indian summer monsoon season, 

International Journal of Climatology, 39 (13), pp. 4907-4923. 

40.  Rana, M., Singh, K.K., Kumari, N., Sanjay, J., Gohain, G.B., Kalra, N., 

2019,  Climate Change Impact and Response of Rice Yield, 

International Archives of the Photogrammetry, Remote Sensing and 

Spatial Information Sciences - ISPRS Archives, 42 (3/W6), pp. 

245-250. 

41. Mohanty, U.C., Nageswararao, M.M., Sinha, P., Nair, A., Singh, A., Rai, 

R.K., Kar, S.C., Ramesh, K.J., Singh, K.K., Ghosh, K., Rathore, L.S., 

Sharma, R., Kumar, A., Dhekale, B.S., Maurya, R.K.S., Sahoo, R.K., 

Dash, G.P., 2019,  Evaluation of performance of seasonal precipitation 

prediction at regional scale over India , Theoretical and Applied 

Climatology, 135 (3-4), pp. 1123-1142.  

42. Rainfall Projections.  

http://www.imdpune.gov.in/endofseasonreport2013.pdf 

43. Excel - Time Series Forecasting,  

http://www.youtube.com/watch?v=gHdYEZA50KE 

44. Frequency Domain Using Excel.

 http://online.sfsu.edu/jtai/downloads/ENGR%20302/Excel.FFT.pdf 

45. Sharan, A. M., and Balasubramanian, R., 1999, "Design of Four Bar 

Mechanisms by Neural Network Methods", Int. Journal of Modelling 

and Simulation, Vol.19, #1, pp. 1-6. 

 

 

 

TABLE 1:  RAIN FORECAST IN CENTIMETERS FOR JHARKHAND DURING 2022 MONSOON MONTHS 

METHOD YEAR JUNE JULY AUGUST SEPTEMBER TOTAL COMMENTS 

RMS 2022 12.2 33.7 28.1 18.2 92.2  

TIME SERIES 2022 21.3 21.2 21.2 21.1 84.8  

FFT 2022 16.1 31.7 27.5 22.9 98.2  

ANN 2022 25.3 30.9 39.0 13.8 109.0 7.8 % LESS THAN 32 

YEAR AVERAGE 

PREDICTED 

AVERAGE 

2022 18.725 29.375 28.95 19 96.05  

32 YEAR 

AVERAGE 

2022 19.6 32.8 29.8 21.8 104.1  

 

 

 

                                            FIG 1 LOCATION  OF JHARKHAND, IN  INDIA 
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