
Navigating Water Security and Management in a 

Changing Climate: Harnessing IoT Technologies

Session: 23: Human-Climate-Water Nexus,  Water Security, Management, and Sustainability (P68)

Santosh Murlidhar Pingale*, Ruchir Patidar, SD Khobragade
Hydrological Investigations Division, National Institute of Hydrology Roorkee, India

*email: pingalesm.nihr@gov.in

Acknowledgements
We would thank the National Institute of Hydrology Roorkee for

providing necessary support and GEWEX for providing financial

support to attend this conference.

Conclusion
IoT technologies offer promising solutions for navigating the

challenges of water security and management in a changing

climate. Real-time data collection, improved decision

making, and automated systems can significantly enhance

water resource management. Collaboration and investment

in IoT technologies are essential to ensure water security.

Further, research and implementation of these technologies

can lead to more sustainable and resilient water

management practices.
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Climate Change and Water Security

Impact of Climate Change:

Challenges:

Introduction

Water security is an increasingly critical issue as

we navigate the challenges posed by climate

change. The impacts of climate change on water

resources are profound and multifaceted, affecting

both the availability and quality of water

worldwide. Changing weather patterns, increasing

frequency of extreme weather events, and rising

temperatures pose significant threats to our water

resources. These changes have far-reaching

implications for agriculture, industry, domestic

water supply, and ecosystem health. The objective

of this paper is to explore how Internet of Things

(IoT) technologies can be harnessed to enhance

water management and ensure water security in a

changing climate.

IoT Technologies in Water Management

Future Directions and Innovations

Emerging Technologies:
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 Altered precipitation patterns

 Increased frequency and severity of droughts 

and floods

 Rising sea levels and temperature

 Changes in water quality

 Increased evapotranspiration rates

 Melting Glaciers and Snowpack Reduction

 Health, Water and Food Security

 Water scarcity and allocation conflicts

 Resilience of water infrastructure

 Maintaining water quality

 Monitoring and management of water 

resources

Global Case Studies:

Smart Water Management in Singapore: Singapore

has implemented a nation-wide network of smart water

meters and real-time monitoring systems. These

technologies have significantly improved water

distribution efficiency and reduced losses due to leaks.

Automated Irrigation in Australia: Australian farms

are using IoT sensors and automated irrigation systems

to optimize water use. These systems have reduced

water usage by up to 30%, leading to higher crop yields

and sustainable farming practices.

Local Case Studies:

Flood Management in India: Kerala has deployed IoT-

based flood forecasting systems that provide real-time

data and early warnings. These systems have

significantly reduced the response time and damage

during monsoon floods.

Water Quality Monitoring in the Ganges River: IoT

sensors have been installed in various locations along

the Ganges River to monitor water quality in real-time.

This data is used to implement timely pollution control

measures and improve water quality.

IoT refers to the network of interconnected devices that

communicate and exchange data in real-time. In water

management, it can provide critical insights and automated

control over water resources. IoT offer innovative solutions for

monitoring, controlling, and optimizing water usage and

distribution. By leveraging it, we can improve the efficiency

and effectiveness of water resource management, addressing

both current challenges and future needs.

(PM Shri Narendra Modi’s Mann Ki Baat, 2023)(Samadi 2022)


