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Abstract - The primary goal of the study was to identify
patterns of groundwater depletion and recharge in Pune
Region before and after the COVID-19 Era using a spatial
data perspective. Data on groundwater levels were obtained
from the Groundwater Survey and Development Agency in
Pune. The elevation information was obtained from the
Indian-WRIS website. The effects of geology, soil types,
topographic elevation, and land-use changes were critically
examined, and it was discovered that these factors control
infiltration capacity. Furthermore, the author visited the
Groundwater Survey and Development Agency in Pune,
Maharashtra, in the study area, to learn about the water
levels in the Region. Remote sensing (RS) and Geographic
Information Systems (GIS) are two accurate methods for
identifying and monitoring observations wells. The
expanding population, as well as agricultural and industrial
enterprises, demand enormous amounts of water, especially
groundwater. The study also created a novel, inexpensive
approach for quickly assessing groundwater variations.
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1. INTRODUCTION

One of the most heavily utilised natural resources in
India is groundwater, which has an impact on the entire
population. India is the country with the biggest
groundwater use in the world, using an estimated 235
km?, according to a World Bank analysis. Drinking,
residential, irrigation, and industrial use are the main
groundwater-using businesses. Water that occurs below
the surface of the Earth and fills all or a portion of the
voids left by soil or geologic layers is known as
groundwater. To distinguish it from surface water, it is
also known as subsurface water. Most economic
operations have historically relied on groundwater as a
reliable source of supplies, particularly for urban supply
and industrial use. Groundwater is becoming a preferred
resource option as farmers invest in individual water
supply. Understanding and managing groundwater
resources necessitates the integration of massive amounts
of high-quality data from various sources. Through an

integrated approach, the India-WRIS platform collects,
stores, and disseminates data on ground water resources.
This ground water data is also used to derive information
in the Water Audit module. [1]

A geographic information system (GIS) is a useful
tool for handling spatial data, determining the trend of
water-level fluctuation (WLF), and managing water
resources. Recently, a number of researchers all over the
world have used GIS techniques to assess groundwater
level fluctuation and create maps of protection zones.
While the world has made great strides in all areas of
science and technology, access to enough clean water is
still for many people a pipe dream.

The Pune Region of Maharashtra, which is
predominately an industrial area, is where this study is
being conducted. The purpose of this study is to
comprehend groundwater level fluctuations and their
geographical mapping utilising a geostatistical modelling
approach that is GIS-based. The factors that affect
groundwater level changes are examined closely, and the
effects of those factors on groundwater supply are
investigated. This is the first preliminary study of its kind
in the study area, and it will be helpful for managing
groundwater in the future.

1.1 Problem Identification

The Pune Region has grown in size as a result of the
rapid population expansion brought on by political and
economic changes. The size has greatly expanded recently,
although not in a planned way; both the quantity and
depth of wells have increased recently. This has a big
effect on the ecosystem and the actual land. Additionally,
in order to get water for their industrial products,
industrialists must spend more money and utilise a lot of
electricity. Planning ahead and keeping a watchful eye on
all elements are essential in these situations. GIS and
remote sensing methods can offer helpful data and a
detailed examination of the study. The study also created a
novel, inexpensive approach for quickly assessing
groundwater variations.
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1.2 Objectives of the Study

e To offer suggestions for future studies and
groundwater prospection guidelines.

e To recognise and define groundwater potential
zones by combining different themed maps using
GIS techniques.

e To evaluate groundwater regulating features
using a combination of field research, remote
sensing, and DEM (Digital Elevation Model).

e Application of Remote Sensing.

e To create a system for monitoring the quality of
groundwater.

2. LITERATURE REVIEW

The quantity of the resource and the degree of
groundwater variability are key factors in effective
groundwater resource management. Both manmade
actions, such as excessive pumping, and natural processes,
particularly through a decline in recharge, are linked to
fluctuations in groundwater levels. Only looking at short-
term water-level records makes it impossible to pinpoint
the reasons of changes. Therefore, in order to comprehend
the reasons behind the groundwater level oscillations in
Pune's industrial zone, a complete analysis of the long-
term groundwater level data in the Pune region was
conducted.

Hydrogeological and GIS mapping techniques are used to
examine groundwater level variations during the pre- and
post-monsoon in their research area. According to the
study, a handy tool for identifying prospective zones was a
geographical map of water table fluctuation. Additionally,
this study details how the groundwater table has changed
in the study area both before and after the monsoon
seasons. The largest variation in water table was 2 m
below ground level because excessive pumping and
consequent sea water intrusion in the southern coastal
region pose major concerns to groundwater quality.
However, 50% of the research area is still at risk of
overexploitation. [2]

The study's findings can therefore be extrapolated to show
that groundwater levels are generally declining
throughout the study region catchments, as demonstrated
by the negative trend line equation. The primary objective
of the study was to generate seasonal and yearly
groundwater fluctuations in catchments surrounding the
study region from a remote sensing perspective in order
to discover patterns of groundwater depletion and
recharge. Groundwater shortages in the study area and

certain Save Catchments appear to have followed a
predictable trend between 2008 and 2010. Compared to
low lying and level terrain, catchments with higher and
steeper slopes lose water more quickly to the north of the
country. The findings demonstrate a decline in the study
area's average monthly and seasonal groundwater levels,
with more seasons and months recording below-average
levels. [3]

In order to build point maps in the ILWIS GIS, the
groundwater levels during the pre-monsoon month of May
for the years 1995, 2000, 2005, and 2010 were observed
at 109 wells located in the study area watershed. Overall,
the findings indicate that the district has been struggling
with a falling groundwater table since around the year
2000. In the current study, the interpolation of
groundwater levels from the study area to the drought-
affected area was done using the Kriging approach. The
study will be helpful for developing groundwater in the
study area and for suggesting alternative cropping
patterns for the development of sustainable water
resources. The watershed's current characteristics are
favourable for a dropping water table, and the
groundwater contours follow the topography naturally.

[4]

The assessment of groundwater-level risk, WLF, seasonal
trend variation, and result validation all benefited greatly
from the use of GIS-based maps. The WLF map reveals that
low WLF predominately covered the area, followed by
medium WLF. Lower WLF was found in the eastern part of
the research area. However, the research area's western
and northwestern parts showed higher WLF. 26
observation wells in the study region were monitored for
groundwater levels in the current study throughout the
dry season (June 2013) and wet season (November 2013)
to determine how much the water level fluctuated (WLF).
Finally, this study recommends that, in accordance with
the regional climatic circumstances, a groundwater
qualitative and quantitative monitoring programme be
carried out at intervals of every six months or fewer. [5]

The Near-Infrared (NIR) and Red (R) bands were also used
to compute the NDVI pictures for this investigation, in
addition to the Thermal IR bands (Bands 4 and 5,
respectively). For non-vegetated surfaces, the usual range
of the NDVI measured from vegetation and other earth
surface materials is between roughly 0.1 (NIR less than
Red) and as high as 0.9 for extensive vegetative cover. The
study uses three different kinds of satellite images,
including the 30-meter-resolution Landsat-8 OLI from
2013 to 2021, to determine the Normalized Different
Vegetation Index (NDVI) in the study area. Finding out
why groundwater levels are dropping in the study area
requires a remote sensing approach. With the help of the
remote sensing technique, the study was able to identify
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the factors that led to groundwater levels in the study area June and September. In this area, hailstorms are not
declining between 2001 and 2021 as well as the effects of unheard of. November is the traditional start of winter;
irrigation systems on groundwater levels as a result of this month is known as the Rosy Cold and is frequently
changes in the classes of urban land use and land cover. associated with the Diwali festival. In December and
[6] January, the night-time lows
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Pune

Fig -1: Study area map showing the location of the observation wells [7]
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4. METHODOLOGY

A flow chart is produced as the overarching research
methodology for this project (see Fig. 2). Estimating
different groundwater body inputs, outputs, and storage
changes are necessary for the evaluation of groundwater
resources. Rainfall infiltration, seepage from waterways
like canals and tanks, and return flow from surface and
groundwater irrigation are some of the different inputs
(sources of recharge). Groundwater draught (drawing
through groundwater structures) and aquifer outflow are
the major output factors. The total replenishable resource
for an area doesn't vary, but the draught typically
increases over time, lowering the amount of groundwater
that is accessible for usage in the future. The groundwater
levels represent the storage change those results from
this.

Collection of Groundwater Level Data

Before Covid-19 Groundwater After Covid-19 Groundwater
Level Level

1

‘ GIS Interpretation

Water Level Map (After and before)

Water Level Fluctuation Map

Conclusion

Fig -2: Detailed methodology adopted for this research
work observation wells

5. RESULT

The Pune Region's points of observation wells are
depicted in Figure 1. The majority of the region's wells are
shallow, unconfined wells, which may help to explain why
Pune responded to precipitation unusually quickly during
the COVID-19 ERA. The water table rises to a higher

elevation considerably more quickly than before when
recharge occurs in an unconfined and shallow aquifer. For
instance, as water is added to a can, the water level will
increase. The amount of groundwater will rise by much
more than 2 mm as a result of, say, 2 mm of precipitation
migrating underground to the water table.

6. CONCLUSION

The study's findings lead to the conclusion that
groundwater levels are rising in most areas of the Pune
region. Using spatial approaches, the groundwater level
changes prior to and following COVID-19 in the Pune
region are investigated. Geology, soil, height, and land-use
pattern are the main variables affecting the water level.
Due to excessive pumping, the quality of the groundwater
is seriously threatened. According to this study, quarterly
quantitative monitoring is necessary for effective
groundwater management.
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