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Abstract- The purpose of this paper is analyses a regression-
based modelling for rain prediction utilising historical rainfall
data from India's hill stations, specifically Shillong, Meghalaya,
India. Rainfall forecasting is required for social benefits such as
preventing landslides, which are common in tropical areas. This
research analysed historical data from 1980 to 2018 to construct
an ARIMA model for predicting monthly rainfall in Shillong.
Rainfall throughout this time was used to train the model, which
was then tested and validated. The best fit model, ARIMA (1, 2,
1) and (1, 0, 1) was chosen using the Bayesian Information
Criterion (BIC). The model forecasts matched the observed data
perfectly. Model's exceptional precision is outstanding in
predicting monthly rainfall over a 39-year period warrants its
future implementation in the study region.
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. INTRODUCTION
Climate change has emerged as this generation's is the most
important concerns. Climate change has been resulted in
exceptionally significant cumulative losses when compared to
other challenges [1]. Because climatic conditions will be
change with respect to long-term changes, meteorological
variables, the most important of which is rainfall, are vital to
track. Rainfall variability assessment is a major challenge that
necessitates the previous quantification. Not unexpectedly,
rainfall time- series has been analysis and forecasting have
become increasingly an important around the world [2, 3].
Rainfall forecasting is usually done at a relatively broad
spatial scale. Rainfall is expected over India or in specific
states [4, 5]. To evaluate the time-series models, some well-
known time series forecasting models are utilized together
with their functionalities [6]. The act of predicting the future
by studying the past is known as time series forecasting.
Some of the strategies employ frequency decomposition to
differentiate between regression modelling and other
techniques [7]. Some research has shown that hybrid
architecture is more reliable and accurate than individual
forecasts [8]. The hybrid version, which combines two
techniques, single spectrum analyses (SSA) and ARIMA [9],
and models based on the evaluation of the measured records
prediction approach of metro wheels based on ARIMA (p, d,
g) models, is also utilized in the literature [10]. An ARIMA
model combines three operators: an autoregressive (AR)
function applied parameter (rainfall), a moving average (MA)
applied completely and last integration (I). The ARIMA
modelling approach was used at a finer scale in this study,
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over Shillong. Finally, the model predicts rainfall for 39
years. In the following sections, we will go over the study
area in detail, as well as the ARIMA modelling and results.
As a result, we need to analyses the rainfall to investigate a
suitable model in the state such as Shillong, Meghalaya,
India. This work is to investigate the most appropriate model
for Shillong to address orographic precipitation using
regression-based models.

Fig.1. Picture of Land-slides in Shillong, Mehala, Indial]

A. Study area and data

Shillong has been chosen as the location for this study
which lies in Meghalaya, India. The area of Shillong is 64.36
km2. This is the capital of the state Meghalaya which is very
well known for its climate and beautiful nature. The district's
coordinates are 25°.34°N and 91°.53°E, As Shillong is a hilly
rainfall region so there are many possibilities of landslides.
Number of landslides have been seen in the previous year. The
landslides occurred in Shillong is captured shown in fig.1.
Due to this, the roads were blocked, people were facing the
problems to not to be travelled for so many hours and it is the
serious problem of natural disaster which affect nature and
human lives. So, we need to protect the environment and
human lives from this by doing the prediction of the rainfall so
that we have the early alarm signal to detect landslides and
other natural disasters.
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Fig.2. Study Area of Shillong, Meghalaya, India [12]

B. Methodology

This study forecasts rainfall over 39 years, which is a long
time in meteorological terms. The ARIMA model forecasts
future rainfall based on historical data. The seasonal effect is
mathematically modified in the ARIMA model,

op(B)®@p (Bs) (1-B)dyt=6q(B)® Q(Bs)ut (1)

Where P is the number of seasonal autoregressive parameters,
Q denotes the number of seasonal moving average orders, s
denotes the period length (one month in this case), and D
denotes the number of differencing the passes.

Il. RESULTS

The model is trained for 1980-2018, the best model is
estimated by minimum BIC values. The ARIMA (1, 2, 1) and
(1, 0, 1) is the best fit models of the observed data. In this
scenario, these indicates that seasonal ARIMA (SARIMA),
which is frequently used to model having a large seasonal
component. The model (1, 2, 1) and model (1, 0, 1) are
identical. Rainfall in India is generally known to be extremely
seasonal, increasing during the monsoon months and being
scant during the rest of the year. As a result, the seasonal
ARIMA is more accurate at forecasting rainfall of study area.
Any empirical model's performance, however, should be
evaluated before it is employed. The model's ability to
forecast rainfall from 1980 to 2018 is tested here. Fig. 3 and
Fig.4 show a comparison of the forecasting of rainfall.
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Fig.3. Predicted rainfall for Shillong for model (1, 2, 1).
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Fig.4. Predicted rainfall model ARIMA (1, 0, 1).
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To gain a better understanding of the variation of the data,
actual time series data from the last 39 years is seasonally
changing. The seasonal consideration of the ARIMA model
accounts for the seasonal variation in the data series. In the
above figure, the graph of the ARIMA model (1, 2, 1) and
model (1, 0, 1) for predicted and observed rainfall shows the
seasonal effect.

. MOTIVATION
The aim of this research is to representation of a model with a
very specific rainfall known as orographic rainfall in Shillong
which is surrounding by the Himalayan hill while considering
of the historical time series.

IV. SPECIALITY
The hilly region experiences the rain i.e. very intense at lasts
for a longer period. Rain, which accounts for 75% of total
duration, has a big impact on the society that causing
landslides and the other problems that should be predicted in
advance to take any necessary precautions.
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V. CONCLUSION

Climate change will have serious consequences, needing
special attention to establish proper readiness, which can be
achieved by precise rainfall forecasting. A model of rainfall
for Shillong, Meghalaya, India is developed in this study.
Using rainfall data collected over a 39-year period, and the
results show excellent consistency between forecasted and
observed values. Outstanding performance in predicting
rainfall over a 39-year period applicable in the future over the
region, will aid in the development of better planning and
management practices.
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