Chapter 6
Applications of Artificial

Intelligence
Sensing

and Remote
iIn Water

Resources Management

Wasiq Farooq

Agricultural Remote Sensing Lab,
University of Agriculture, Faisalabad,
Pakistan

Muhammad Safdar
https://orcid.org/0009-0006-1779-6967

Agricultural Remote Sensing Lab,
University of Agriculture, Faisalabad,
Pakistan

Hamza Anjum

Department of Computer Science,
Ghulam Ishaq Khan Institute of
Engineering Sciences and Technology,
Khyber Pakhtunkhwa, Pakistan

Muhammad Adnan Shahid
https://orcid.org/0000-0001-6403-0290

Agricultural Remote Sensing Lab,
University of Agriculture, Faisalabad,
Pakistan

DOI: 10.4018/979-8-3373-6608-1.ch006

Muhammad Sajid Mehmood
https://orcid.org/0000-0002-2055-3505

School of Tourism and Planning,
Pingdingshan University,
Pingdingshan, China

Amina Rashid
https://orcid.org/0000-0001-9772-1063

Department of Agronomy, University of
Agriculture, Faisalabad, Pakistan

Abdul Rauf

Department of Irrigation and Drainage,
University of Agriculture, Faisalabad,
Pakistan

Fahd Rasul

Department of Agronomy, University of
Agriculture, Faisalabad, Pakistan

Imran Shauket
https://orcid.org/0000-0001-8113-2248

Department of Structures and
Environmental Engineering, University
of Agriculture, Faisalabad, Pakistan

Copyright © 2026, IGI Global Scientific Publishing. Copying or distributing in print or electronic forms without written permission of IGI Global Scientific Publishing is prohibited. Use of this chapter to
train generative artificial intelligence (ATI) technologies is expressly prohibited. The publisher reserves all rights to license its use for generative Al training and machine learning model development.

147



Naeem Saddique Muntaha Munir

Department of Irrigation and Drainage, https://orcid.org/0009-0005-3404-3636
University of Agriculture, Faisalabad, Institute of Botany, University of the
Pakistan Punjab, Lahore, Pakistan

Hafiz Muhammad Bilawal Akram
https://orcid.org/0000-0001-6720-7266

Department of Agronomy, University of
Agriculture, Faisalabad, Pakistan

ABSTRACT

The chapter discusses the need for improved water resource management due to
climate change, population growth, and freshwater issues. The potential of artifi-
cial intelligence, including machine learning, deep learning, and hybrid models,
in reshaping water management systems. The chapter explores Al-powered solu-
tions for improved water assessment practices, including rainfall-runoff modeling,
groundwater prediction, drought/flood forecasting, streamflow forecasting, aquifer
recharge analysis, and hydrological anomaly detection. The integration of Al with
remote sensing and geographic information systems is particularly important for
enabling spatial-temporal watershed monitoring. Pakistan's Al deployments in
early warning systems and water governance have made significant progress, but
challenges like data scarcity, model overfitting, computational complexity, and skill
gaps persist. The chapter discusses the need for scalable, transferable, and policy-
supported Al solutions for water management in both developed and developing
regions, emphasizing the adoption of explainable AL

1. INTRODUCTION

Water is the foundation of life, agriculture, industry, and human health. Although
about three-quarters of Earth’s surface is covered with water, only about 2.5% is
fresh and about 1% is available for human use (Shiklomanov & Rodda, 2003). The
available fresh water is facing immense pressure due to the growing global popu-
lation, rapid urbanization, and industrial expansion. Meanwhile, climate change is
altering rainfall patterns, which is complicating the availability and management
of water resources (Parmesan et al., 2022).

Water resource challenges are becoming increasingly complex due to population
growth, climate change, and stricter regulations. Managing water now requires
long-term planning that considers both surface and groundwater (Muzammal et
al., 2024). Such large-scale decisions involve multiple stakeholders, environmental
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