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ABSTRACT

A useful tool for making data-driven decisions is machine learning. Numerous issues, such as those
pertaining to weather forecasting and water management, can be resolved using it. Machine learning
may be applied to water management to optimise water distribution, anticipate floods and droughts, and
predict water demand. Machine learning may be used to track storms, anticipate weather trends, and
provide early warnings. The most recent developments in machine learning for weather forecasting and
water management will be reviewed in this chapter. It will cover the potential and difficulties of applying
machine learning to various domains and offer illustrations of effective uses.

INTRODUCTION

Today’s world faces many significant issues, chief among them being weather and water management.
In addition to rising demand on water supplies due to urbanisation and population increase, climate
change is making weather events more extreme and unpredictable. With the use of machine learning
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(ML), we can more precisely predict weather patterns and water patterns, which will improve resource
management and lessen the dangers associated with climate change. By analysing past meteorological
data and applying sophisticated algorithms, machine learning models are able to produce forecasts and
insights that are more precise (Dehghanisanij et al., 2022).

According to a Pennsylvania study, machine learning considerably enhanced analogue weather fore-
casting when it was used to evaluate surface wind speed and sun irradiation predictions (Pennsylvania
State University). Using total column water vapour as a predictor, another study project showed how
machine learning may be used to accurately provide storm reforecasts (Phys.org).

Machine learning has been used in the field of water management for a number of purposes, such as
optimising water usage and real-time water treatment systems. In order to improve information extraction
of significant environmental events in water resources, researchers have employed machine learning to
address issues in water treatment and management systems (MDPI).

Additionally, by examining data on water usage, pressure, and other factors, machine learning models
have been used to optimise system performance. All things considered, machine learning has demon-
strated tremendous promise for transforming water management and weather forecasting. Machine
learning models can offer more precise forecasts and insights by utilising sophisticated algorithms and
historical data, which can enhance decision-making in applications related to water management and
weather (Gino Sophia et al., 2020).

Briefly Introduce the Significance of Water
Management and Weather Forecasting

For water resources to be used sustainably and conserved, water management is essential. In order to
efficiently control the distribution, use, and supply of water, policies and regulations must be put into
place. Water management is important for a number of reasons. First of all, it assists in supplying water
to meet the growing demand brought on by industrialization and population expansion. We can guarantee
a consistent and adequate water supply for a number of industries, including domestic use, industry, and
agriculture, by effectively managing our water resources.

The second reason is that water management is essential for reducing the effects of water-related ca-
lamities such as droughts and floods. There is different condition which arise from the extreme weather
conditions, to overcome the damage from these phenomenon, we implement some measure preventions
which includes control flood and storage water system

Moreover, by protecting rivers, lakes, and wetlands from pollution, water management contributes
to the protection of ecosystems (Lowe et al., 2022).

However, weather forecasting is necessary in order to anticipate and understand weather conditions
and patterns. Reliable weather forecasts offer important information that businesses, governments, and
people can use to make decisions and take the necessary action. There are several ways in which weather
forecasting is important. First of all, it aids in weather preparation, including outfit selection and outdoor
activity scheduling. Weather forecasts can also help businesses by allowing them to modify their supply
chains and operations.

Furthermore, weather forecasting is essential for both preparedness and response to disasters. Au-
thorities can prevent fatalities and minimise property damage by forecasting severe weather events like
storms, hurricanes, and heatwaves and issuing timely warnings and orders for evacuation. By offering
information on the best times to plant, safe routes to travel, and ways to manage energy consumption,
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