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AR — a3 ool 1 QATA STl FHE A & fav 3 g@ e a6 S auensd &
aRom#At @ FH A F AT o FEcaqt §1 adAe A H, ERIcHS TG ABRICHS Taeadr S
o & fow 20 |rer Fr 3@ (2001-2020) F fow aw fFEafa gawsw (RAI) &7 3Thelinar | dste
TR A 3AR-Uerd W aW & Y A ol A & AT AT FgeAdH A STadH RAI ast &
39T T I | A wfeler TeaReH @7 3UANT de AT IS {STel 1 A oI AT A (N),
TFHAE R T (ES), e & R (DT), 7 ®RERIE (RF), 3EURAr (AA), & - a9
Woreex (KN), 3¢ Afste grex e (GB) o #efier afeter ToeliRear &1 3uailer aah 3reaaet &
asT 3T STl ER HN AT & fAT Sktime 37T scikit - ol AMSId o1 3uer g arm| AR
g@s & faw 2001 & 2015 d& Gfard Atael awi G ofear 3T & MURN W, TAAW 3T 2016-2020
& & v Fedl 1 AW FEar 21, 2016-2020 & AT SIS AT gedl &1 39heT
A U, WeESY Ok (1), AT RO A (MAE), SRr-AciFam garar (NSE), #qer &red o qfe
(RMSE), 3¢ ToR 3RE S Tl Hedidhel Urdell & AT HE TOH TS G Fa@ WS Alsel
QaTHIARCA3 A S e & AU Hedisne A aam| adae sreggs & urn @ 6 at & A A,
Auto ARIMA YeTefaTel Hadl 3uged Hisd 8, 3 i & HAS &, 9 Yalefae Alsd gad 39 gl
e & qeiqae Alser avt 3 goier AR ael A Fed @e-fiie @1 R, a¥ 2021-2025 & faw
SHHT: g 3T ST FHodl H YA A F fAT Auto ARIMA 3T #d Hiser 1 3udier faar aram
ENSO =ear 2001-2010 & aRrel 3fteh yqg@ off, 38 2011-2020 & aRrel, &kt ISMR &I gsrfad ade
arer I FRE & Toha 8l

ABSTRACT. Rainfall and groundwater predictions are important for water resource planning and also to reduce
the consequences of catastrophes like drought and floods. In the present study, Rainfall Anomaly Index (RAI) was
estimated for 20 years period (2001-2020) to calculate the positive and negative anomalies. The estimated lowest and
highest RAI years were used to compare the effect of rainfall on groundwater level fluctuations. Predictions of rainfall
and groundwater were performed using machine learning algorithms. Sktime and scikit-learn libraries were used to
predict the rainfall and groundwater levels in the study area using machine learning algorithms such as Naive (N),
Exponential Smoothing (ES), Decision Tree Regressor (DT), Random Forest Regressor (RF), Auto ARIMA (AA), K-
Neighbour regressor (KN), and Gradient Booster Regressor (GB). Based on the observed seasonal rainfall and
groundwater data from 2001 to 2015 for Nagpur division, present study predicts values for the 2016-2020 period. Then,
using observed and predicted values for 2016-2020, accuracy assessment parameters like correlation coefficient (r), mean
absolute error (MAE), Nash-Sutcliffe efficiency (NSE), root mean square error (RMSE), and Taylor diagram were
assessed for validation and to investigate the best and worst model forecasters. The present study observes that in the case
of rainfall, the Auto ARIMA forecaster is the best-fitted model, and in the case of groundwater, the naive forecaster is the
best-fitted model. The decision tree forecaster is the worst-fitted model in both rainfall and groundwater data. Then, the
Auto ARIMA and Naive models were used to predict rainfall and groundwater values, respectively, for the years 2021-

2025. Impact of ENSO and 10D on ISMR has been assessed. The ENSO phenomenon was more prominent during 2001-
2010, and during 2011-2020, both may be the driving factors impacting ISMR.
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