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UR — AH # JAGAE AT U Hgeaqul 3R geldqel R @ dife i agaEsdy ik
F & o Aled & 3aR-TeE W AR a1 aw fafdes Searg feufodt w e wedr Agcaer
AUEST H @ UH Bl gHA 1901 & 2020 Tk A, FoS, A IR AR (JIAS) & HAT F I we_
& 9@ Ae F AU avt & gEFA oo & far 7 BRE (RF) 3R @l aiéed AAl (LSTM)
I wcas Hisell H 3UANT AT A QalTA I IO HT 3Hhold e & AT Hgdaer Jolh
(CC), ¥¢ #ieT TFaRR I (RMSE), 3R @ew foRkder jfe (MAE) oI faffies @ifashar qashisnt &1
39T Tl ST R W Sca@ fRar arr B, Wl o iAo & fAU #E Selary Faehishl i
39T sifasgasar (Predictors) & &7 & fham arr a1l o Il H AU IedAiien FHA Tclg
A, it 3.4, e afator-gdl e AemR 3R 12 & 3Haua Hed (Lag value) TR asT emfder
g1 vt & qaAE vk Of3fFed wqTe dcad Alse HT 3TN T §, 3R N3eYe H JoAT JalgATTAT
afr & fov aredfas T & @ 10 a7 F 3niFst § 7 A &1 FT F g g fF LSTM o 3 dk
W RF &1 gl & 95k Y&l fhar| 3cuee 3M3eqe 3mrmelas § 3N 38 YR & ol & sgrded &9
¥ oA fmam ST @ Bl

ABSTRACT. Weather forecasting is an important and challenging attribute to predict because most atmospheric
and agricultural fields depend on day-to-day weather fluctuations. Rainfall is one of the most important parameters
dependent on various climatic conditions. We used the Random Forest (RF) and Long Short-Term Memory (LSTM)
Neural Network models to predict rainfall for the major cities of Uttar Pradesh in the months of June, July, August, and
September (JJAS) from 1901 to 2020. We used various statistical indices like the correlation coefficient (CC), Root Mean
Square Error (RMSE), and Mean Absolute Error (MAE) to assess the quality of the forecast. Several climate indices were
used as predictors to forecast rainfall as mentioned above. These indices include the North Atlantic Sea Surface
Temperature, Nino 3.4, Equatorial south-east Indian Sea, and rainfall at a lag value of 12. The prediction of rainfall
utilizes a predictive neural network model, and the output is compared to real-time observed rainfall data for the
forecasted period. The investigation revealed that the LSTM generally performed better compared to the RF. The
generated output is promising and can be widely extended in this type of application.
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1. Introduction that approximately 65% of India's cultivated land depends

on agriculture (Swaminathan, 1998). Therefore, timely

Rainfall poses a challenge within the climatic system
and is difficult to predict. However, it directly influences
Earth's ecosystems, water resources, and agricultural
production. India, with its agrarian economy, heavily
relies on the behavior of Indian summer monsoon rainfall
(ISMR) from June to September. It is a well-known fact
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and accurate prediction is crucial not only for the
scientific community but also for society. For over a
century, the India Meteorological Department (IMD) has
provided long-range forecasts of seasonal mean rainfall
over India, with varying degrees of success (Rajeevan
2001; Gadgilet al., 2005; DelSole and Shukla, 2012).



