N MEDICON AGRICULTURE & ENVIRONMENTAL SCIENCES
d Volume 6 Issue 1 January 2024
e I C O I l Article Type: Review Article

open access ISSN: 2972-2691
Analysis of Rain Model for Drought Prone Areas of India for the Year 2023

Anand M Sharan*

Professor, Mechanical Engineering Department, Faculty of Engineering, Memorial University of Newfoundland, ST. John’s,
Newfoundland, Canada

*Corresponding Author: Anand M Sharan, Professor, Mechanical Engineering Department, Faculty of Engineering, Memorial
University of Newfoundland, ST. John’s, Newfoundland, Canada.

Received: December 11, 2023; Published: December 19, 2023

DOI: 10.55162/MCAES.06.152

Abstract

This data is analysed using four different methods which are: The Time Series method, The Root Mean Square (RMS) method,
The Fast Fourier Transform (FFT) method, and the Artificial Neural Network (ANN) method. The Time Series method, The Root
Mean Square (RMS) method, The Fast Fourier Transform (FFT) method, and the Artificial Neural Network (ANN) method. The
predicted value using each of the methods is the average of these methods.

This predicted value is compared with the actual value. The reason why it is compared with the average value is because rainfall
distribution has been found to be having a normal distribution where the mean or the average value has the maximum proba-
bility [1].

Introduction and Literature Survey

Where India has large agriculture area half of its population almost - is dependent on agriculture. In India, almost 66% of the agri-
cultural land does not have irrigation facility [2-5]. Therefore, the lack of irrigation makes the land dependent on the vagaries of the
rain. This uncertainty of rain exposes farmers to too high a risk. The risk involves the cost of seeds and fertilizers including payment for
tractors for tilling the land. They borrow money at high interest rates. The failure of rain causes farmers suicides. Quite often there is
drought to make matters worse. Furthermore, the rate of interest is quite high if they borrow money from the bank. This is even worse

if they borrow money from the private lenders.

If the rains fail then the farmers do not have money to purchase daily needs thereby it decreases the overall prices of commodities

of daily use.

If a reliable method of forecasting rain can be found then these tragedies of farmers suicide can be avoided. The news about farmers
suicides can be read in the newspapers in the areas of Vidarbha, Marathawada, Telangana, and Jharkhand where the rainfall is highly
unpredictable [6-32].

The lack of rain affects hydro-power generation also [33].
Another point to note is that the subsidies to the farmers in India is much less than those given to them in advanced countries [34].

This work has been undertaken to forecast rain around seven months in advance. Once the forecast is made and the information is

available to the farmers then they can make appropriate decision as to how much they should be investing. This way the investment
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will be based on reliable information and they will avoid getting into risky debt.

Figure 1 shows the areas of Maharashtra, Telangana, Jharkhand, and Vidarbha. In these areas the monsoon rain approaches from
the southwest direction. There are two mountain ranges named the Western Ghat and the Eastern Ghat between the sea and these
areas. Therefore, these four areas are in the shadows of both of these mountain ranges. Hence, the rain becomes not so dependable.
Therefore, it is the existence of these mountain ranges which causes the uncertainty in the rainfall here. Not only the farmers but also
other organizations such as the hydropower generators as well as various municipalities are also affected due to this uncertainty of

the rainfall.

JHARKHAND

ARABIAN SEA BAY OF BENGAL

Figure 1: Location of Jharkhand, Telangana, Vidarbha, and
Marathawada between the Eastern and Western Ghats of India.

In this work the calculations are based on four methods which are: (1) the Time Series method, (2) the Fast Fourier Transform meth-
od (FFT), (3) the Artificial Neural Network method (ANN), and Root Mean Square method (RMS). The details about these methods can
be seen by going through the references [35-38].

The calculations in the RMS method involve linear regression based on root mean square (RMS) values. In these calculations one

looks at the 32 year old history. This process is carried out for each of the months of June, July, August, and September.

In the Time Series method, the months of June, July, August, and September are considered as separate seasons. Even here, one

considers the past 32 years of rain history.

In the ANN method, one has to train the network using a batch of 32 year history - one at a time going back to the year 1875. Here,
for every 32 years of data used as an input and the 33rd year data is used as the output. In this way, one progresses to the current year
which is 2022. Having trained the network this way, then similar process is used for the prediction of the rainfall data expected in the
year 2023.

The problem of forecasting well ahead of time is necessited by the need of the farmers. The earlier the forecasting of the rain amount
the better it will be for them to plan the next year’s crop planting. The problem of earlier forecasting has not been addressed by any
other researchers or even by IMD. The IMD forecasts are known to the people only in April and that too is revised again in July when the
crops are already planted. This late revision does not help the farmers because they have already risked the capital when they planted

the crops. This is the reason why the author has chosen to forecast seven months ahead of time.

The methods used in this work are time tested and widely used in the research field.
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The Fast Fourier Transform (FFT) Method modelling of rain history is similar to what is done in signal analysis.

The Root Mean Square Method is based on minimization of errors of the entire rain history using linear regression analysis. This is

commonly done in scientific works.

The Time Series Method divides the variations in each of the months into separate seasons and then overall trend is found using

regression analysis. The basis is extended for the coming year’s rainfall.

In the ANN Method which is an Artificial Intelligence Method, a linear model in form of weights - of the rain history going back to
1875 is arrived at. Then the reproducibility of the results of the past history is checked followed by the forecast for the coming year.

Finally, the average value of the results given by four methods is used for the actual forecast. The taking of the average is justified

since the variation of the rainfall is very sharp from year to year which is not assumed in the models used for any of the methods.
Results and Discussions

Figures 2 to 5 show the total values of the rain for these areas which are- Jharkhand, Vidarbha, Telangana, and Marathawada. These
figures show the fact that the rain amounts differ very sharply from year to another. It should be noted that the rainfall for Marathawa-
da is the minimum considering last 32 years. This amount is vastly different or least among all other rain data which covers previous

32 years.

FIG. 2 TOTAL RAIN AMOUNT IN JHARKHAND
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FIG 3 TOTAL RAIN AMOUNT IN THE YEAR 2023
IN VIDARBHA (CMS )
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FIG 4 TOTAL RAIN AMOUNT IN TELANGANA IN
THE YEAR 2023 (CMS)
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FIG 5 TOTAL RAIN AMOUNT IN MARATHEWADA
IN THE YEAT 2023 (CMS)
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Table 1 shows the results of various methods and the predicted amount based on the average value of all these methods. If we see the
last column of this table which shows the errors obtained by various methods. It shows that these four methods have different errors
and the predicted value is the minimum. Now, the results of the average of the past 32 years is much higher than that of the predicted
value. Since, the rainfall follows a normal distribution hence the mean represents the most probable value and therefore, the predicted

value based on this model- is better than the most probable value.

Method Year | June | July | August | September | Total | Percent of Absoute Error from Actual
Time Series 2023 | 249 | 249 25.0 25.0 99.8 22.0
FFT 2023 | 16.1 | 31.7 | 275 229 98.2 20.0
ANN 2023 | 19.2 | 19.6 10.7 20.7 70.3 14.1
RMS 2023 | 12.1 | 305 26.7 18.4 87.7 7.2
Predicted Value= | 2023 | 15.8 | 27.3 21.6 20.7 85.4 4.4
32 Year Average | 2023 | 19.0 | 31.6 | 30.0 21.8 102.5 25.3
Actual Value 2023 | 9.57 | 25.7 58.6 81.8 81.8 0.0

Table 1: Rain Forecast in Centimeters for Jharkhand during 2023 Monsoon Months.

Table 2 shows the results for Vidarbha. Here, the predicted value shows higher error than the average value of the last 32 years.

Method Year | June | July | August | September | Total | Percentage Error from Actual
RMS 2023 | 21.2 | 339 26.4 22.2 103.6 12.5
Time Series 2023 | 21.2 | 29.6 27.9 25.2 103.8 12.7
FFT 2023 | 13.5 | 382 333 22.1 107.2 16.4
ANN 2023 | 24 35 37.1 9.9 105.9 15.0
Predicted 2023 | 20.0 | 34.2 31.2 19.9 105.1 14.1
32 Year Average 19.3 | 304 28.1 16.9 94.7 2.8
Actual 2023 | 8.8 | 444 14.5 24.4 92.1 0.0

Table 2: Rain Forecast in Centimeters for Vidarbha during 2023 Monsoon Months.

Table 3 shows the results for Telangana. In this table the results of various methods show errors which are different but the predict-

ed value is much less than those given by other methods. Here also, the predicted value is less than the 32 year average value.

Method Year | June | July | August | September | Total | % Absulutr Error from
Actual

RMS Method 2023 | 8.7 20.6 17.4 17.1 63.8 23.9

Time Series Method 2023 | 29.7 27.9 28.5 16.7 102.8 22.7

Fast Fourier Transform (FFT) | 2023 | 11.5 17.0 19.0 15.3 62.8 25.1

Method

ANN Method 2023 | 18.7 | 235 185 30.4 91.2 8.8

Predicted Amount 2023 | 17.15 | 22.25 | 20.85 19.875 80.15 4.4

32 Year Average 14.0 18.0 15.9 36.6 59.8 28.6

Actual Rain 2023 | 64 48.3 8 211 83.8 0.0

Table 3: Rain Forecast in Centimeters for Telangana during 2021 Monsoon Months.

Citation: Anand M Sharan. “Analysis of Rain Model for Drought Prone Areas of India for the Year 2023”. Medicon Agriculture & Environmental Scienc-
es 6.1 (2024): 27-34.



Analysis of Rain Model for Drought Prone Areas of India for the Year 2023

32

Table 4 shows the results for Marathawada. As we have seen, the total rain this year was much less then any of the past 32 years.
Hence, it is quite obvious that the errors would be far more consequently. The last column in this table shows this fact. Not surprisingly,

the 32 year average also shows large errors. In this case the predicted error is less than the 32 year average value.

Method Year | June | July | August | September | Total | Percent Error
ANN 2023 | 21.1 | 311 23.8 24.5 100.5 80.1
RMS 2023 | 18.1 | 30.7 28.6 19.8 97.6 74.9
Time Series 2023 | 18.0 | 28.7 26.3 15.7 88.6 58.8
Fast Fourier Transform | 2023 | 18.8 | 32.1 25.6 6.2 82.6 48.0
Predicted Average 2023 | 174 | 31.2 26.2 14.4 89.1 59.7
32 Year Average 19.4 | 29.7 27.4 17.0 93.5 67.6
Actual 2023 | 41 | 291 4.7 17.9 55.8 0.0

Table 4: Rain Forecast in Centimeters for Marathawada during 2023 Monsoon Months.

Table 5 shows the errors obtained by the predicted value and the 32 year average value. This table shows that the results obtained by
the predicted values for each of the areas - overall are less than the mean value of the last 32 years. This shows that the model proposed

in this research is better than the most probable value.

Area Jharkhand | Vidarbha | Telangana | Marathawada Average
Percentage Error

Predicted Percent Error by Author 4.4 14.1 4.4 59.7 20.7

32 Year Average 25.3 2.8 28.6 67.6 31.1

Table 5: Average Error in Calculations for All Areas.

Table 6 shows the performance of various methods. This table shows that the FFT method yields the best result and the ANN method

- the worst among all these four methods.

Area RMS | Time Series | FFT | ANN
Jharkhand 7.2 22.0 20.0 | 141
Vidarbha 12.5 12.7 164 | 15

Telangana 239 22.7 25.1 | 251
Marathawada 74.9 58.8 48.0 | 80.1
Average Percentage Error | 29.6 29.1 27.4 | 33.6

Table 6: Percentage Error in Various Methods.

Conclusions

In the present work, the rainfall data of different drought prone areas of India were taken up. These data were analyzed using four

different methods and the predicted value was based on the average results obtained by these four methods.

Figures 2 to 5 show the plots of rainfall data going back 32 years for four different areas mentioned above. In all these cases the

rainfall sharply varies from year to year. The rainfall does not have any particular pattern.
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Tables 1 to 4 dealt with the rainfall amount for specific areas. In these tables, the results of the proposed model yields better result

than the 32 year average value except in one case which is shown in the Table 2. Overall, this model yields better result.

Table 5 shows that the predicted value for each of these areas except that shown in Table 2- yields better results.

Table 6 shoes that the FFT method performs the best and the ANN method - the worst among all the four methods.

References

N

22.

23.

24.
25.
26.
27.
28.
29.
30.
31.
32.

33

Sharan AM. “Prediction of Rain in Bihar, India, Based on Historical Rain Data”. Environment and Pollution 12.3 (2015): 59-64
The percentage of irrigated land in India is about.
Climate change is remaking South Asia’s monsoon.
Second wettest Sept in 27 years bridges Monsoon deficit” (2021).
Droughts, water shortage: Here’s why Marathwada isn’t giving up Sugarcane (2020).
Six out of 9 major dams in Marathwada reel under water shortage (2019).
Erratic Monsoon Haunts India; 33% Rainfall Deficit in June (2019).
A drink of clean water.
Water Scarcity in India: A Human Crisis [ India Loud & Clear  EP 7.
India’s water crisis: It is most acute for women - Down To Earth.
. “Second wettest Sept in 27 years bridges Monsoon deficit” (2021).
. “Droughts, water shortage: Here’s why Marathwada isn’t giving up Sugarcane” (2020).
. “Six out of 9 major dams in Marathwada reel under water shortage” (2019).
. “How Acute Water Shortage in Tamil Nadu Has Dampened Rain Effect in Kollywood” (2019).
. “Farmers stare at drought as Jharkhand rain deficit crosses 50%” (2019).
. “Jharkhand witnesses 35% rainfall deficit” (2019).
. “Water Shortages in India” (2019).
. “What lack of rainfall could mean...?".
. Erratic Monsoon Haunts India; 33% Rainfall Deficit in June (2019).
. How Acute Water Shortage in Tamil Nadu Has Dampened Rain Effect in Kollywood (2019).
. Staring at acute water shortage, India witnesses driest June in 5 years (2019).
. Singh K,, et al. “A Study on Variability in Rainfall over India Contributed by Cyclonic Disturbances in Warming Climate Scenario”.
International Journal of Climatology 40.6 (2020): 3208-3221.
Mathur R and AchutaRao K. “A Modelling Exploration of the Sensitivity of thindia’s Climate to Irrigation”. Climate Dynamics 54
(2020): 1851-1872.
Prathipati VK, et al. “Inconsistency in the frequency of rainfall events in the Indian summer Monsoon season”. International
Journal of Climatology 39.13 (2020): 4907-4923.
Southwest Monsoon 2020: Good rains now bring bad news.
Heavy rains lash Maharashtra, north India reels under sultry weather.
NMC likely to get only 50% of raw drinking water demand (2018).
Water crisis looms in Vidarbha and Marathwada as summer arrives (2018).
“Water Scarcity and Security in India”.
25.Telangana’s Shocking Statistics: 350 Farmer Suicides in Five Months.
Farmer’s Suicide in Vidarbha: Everybody’s Concern.
India’s fast-growing cities face water crisis - Phys.org (2015).
“Groundwater Recharge” (2008).21
. “The Thirst for Power: Hydroelectricity in a Water Crisis World” (2016).

Citation: Anand M Sharan. “Analysis of Rain Model for Drought Prone Areas of India for the Year 2023”. Medicon Agriculture & Environmental Scienc-
es 6.1 (2024): 27-34.


https://www.vedantu.com/question-answer/the-percentage-of-irrigated-land-in-india-is-class-10-social-science-cbse-5fc86b12fc3d9653700e8cd1
https://www.economist.com/asia/2021/06/19/climate-change-is-remaking-south-asias-monsoon
https://timesofindia.indiatimes.com/india/abundant-september-rain-nearly-bridges-4-month-monsoon-deficit/articleshow/86627099.cms
https://www.business-standard.com/article/current-affairs/droughts-water-shortage-here-s-why-marathwada-isn-t-giving-up-sugarcane-120100100354_1.html
https://www.indiatoday.in/india/story/six-out-9-major-dams-in-marathwada-reel-under-water-shortage-1606248-2019-10-04
https://weather.com/en-IN/india/monsoon/news/2019-07-01-erratic-monsoon-haunts-india-33-rainfall-deficit-june
https://www.compassion.ca/blog/a-drink-of-clean-water/?utm_source=google&utm_medium=paid-search&utm_campaign=&utm_term=water
https://www.videovolunteers.org/water-scarcity-in-india-a-human-crisis-i-india-loud-clear-i-ep-7/
https://www.downtoearth.org.in/blog/water/india-s-water-crisis-it-is-most-acute-for-women-78472

Analysis of Rain Model for Drought Prone Areas of India for the Year 2023

34

34. Agricultural subsidy.

35. “Rainfall Projections”.

36. “Excel - Time Series Forecasting”.

37. “Frequency Domain Using Excel”.

38. Sharan A.M. and Balasubramanian R. “Design of Four-Bar Mechanism by Neural Network Methods”. International Journal of Mod-
elling and Simulation 19.1 (1999): 1-6.

Volume 6 Issue 1 January 2024
© All rights are reserved by Anand M Sharan.

Citation: Anand M Sharan. “Analysis of Rain Model for Drought Prone Areas of India for the Year 2023”. Medicon Agriculture & Environmental Scienc-
es 6.1 (2024): 27-34.


https://en.wikipedia.org/wiki/Agricultural_subsidy

