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ABSTRACT: The quality groundwater may be impacted b
directly attributable to human interventions in different e

INTRODUCTION

Water is one of the most important substances on earth. All plants and animals must have water to survive. If there
Was no water there would be no life on earth. India is rich in water

the state i.e. Ludhiana, Jalandhar, Amritsar, Bathinda and Patiala. The state Punjab extends from the latitudes
29032'00" Nto 32028'00" N and longitudes 73050‘00” Eto 77000'00" E and is bounded by Jammu and Kashmir in the
north-east, by Himachal Pradesh in east and southeast, by Haryana in south, by Rajasthan in south and west and shares
the international boundary with Pakistan on western side. The geographical area of Punjab is 50,362 sq. kms. Kaur
(2016) has assessed the groundwater quality for drinking and irrigation purposes using hydro-chemical studies. The
Deterioration of groundwater quality due to anthropogenic activities is increasing at an alarming rate in most parts of
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Chapter 23
Groundwater Analytics for Measuring
Quality and Quantity

Mukta Sharma

Abstract Groundwater constitutes the key segment of freshwater assets of the world.
With increasing urbanization across the globe, quality and quantity of groundwater
are the issue of major concern. Water resources are highly dynamic and undergo
significant changes with the changing land-use patterns. Rapid industrialization and
population growth have strongly accelerated land-use changes globally and have a
severe impact on groundwater resources. Accurate monitoring and management of
groundwater resources is therefore required for the sustainable development of cities.
Mapping groundwater resources is significant for the development and manage-
ment of same. Estimation of Potential Groundwater zones, Assessment of Ground
Water Quality, and Ground Water Vulnerability assessment are the key concerns for
Groundwater management. Geospatial technologies have proven to be very useful
in the development of optimal approaches for groundwater development, assess-
ment, and management. Studies of various researchers have revealed that interre-
lated factors of lithology, lineaments or geologic structures and terrain features help
in identifying the most promising sites for groundwater exploration. Remote Sensing
studies facilitate delineating various geological, topographic, and structural features
and further integration in the GIS environment to demarcate potential groundwater
zones. Similarly, groundwater models created with sufficient groundwater quality
data converted into GIS database give an accurate assessment of the spatial distri-
bution of groundwater quality and changes with time and change in land-use. Infor-
mation about vulnerability to contamination of groundwater can aid in selecting
suitable sites for certain activities and thus minimizing adverse effects on ground-
water. GIS-based vulnerability maps based on the subjective rating of hydrogeolog-
ical factors are commonly used to evaluate groundwater vulnerability and can be
effectively used for decision-making and proper groundwater planning. Therefore,
an integrated approach including data-driven out from Remote Sensing, ground truth
data, and hydrogeological GIS database and groundwater modeling using statistical
techniques offers immense potential for groundwater mapping and management.
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