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Preface

Coal mines are situated in close proximity to significant water bodies that receive
effluents from mining activities, particularly during the monsoon season. Water is
extensively utilised for a diverse range of purposes, encompassing drinking, residential,
commercial, and agricultural irrigation, among others. Therefore, while planning for
development projects, it is essential to have better information about the water quality
resources available in the selected area. The anticipated causes contributing to a decline
in water quality encompass population expansion, urbanisation, industrial activities, and

technological advancements in mining projects.

Therefore, an effort has been made in this study to assess the possible effects of coal
mining operations on local surface and groundwater quality, heavy metal analysis found
in groundwater, land use/land cover change analysis, and correlation analysis between
land surface temperature (LST) with normalized difference vegetation index (NDVI) and
normalized difference water index (NDWI) in Korba coalfield region, Chhattisgarh.

The six chapters that comprise this thesis explain various aspects of the ongoing research.
A quick outline of each chapter is provided below.

+ Chapter 1 includes an overview of the consequences of the mine on the
surroundings, including information on ground and surface water quality, heavy
metals in the groundwater, changes in LULC, and changes in LST, NDVI and
NDWI, etc. The objectives of the research are also briefly discussed in this chapter.

+ Chapter 2 Comprises a massive overview of previous studies relevant to this

research activity.
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+ Chapter 3 provides a brief overview of the study area under consideration, covering
administrative data, physiography, topology and contour, geology, geomorphology,
drainage patterns, hydrogeological features, lineament, soil, slope, and flora-fauna.

+ Chapter 4 includes the different methodologies employed in this research work,
which include water sampling, physicochemical analysis, statistical data validation
methods, heavy metal pollution indices, land use/land cover change analysis with
their accuracy assessment of the study region, and LST with NDVI and NDWI
variations and their correlation.

+ Chapter 5 summarises the outcomes of each specified objective mentioned in this
research endeavour, which normally involves evaluations of several
physicochemical parameters and heavy metals found in water samples obtained
during both pre and post monsoon season. The spatial distribution maps for each
parameter were generated using the ArcGIS software. A few multivariate statistical
methods have been utilized to validate the results. Furthermore, this study further
includes an analysis of changes in the region over a 21-year period, specifically
focusing on land use and land cover changes. This analysis was integrated with an
accuracy evaluation to ensure the reliability of the findings. This study utilises
satellite data to analyse the temporal variations of LST, NDVI, and NDW!I over a
span of 21 years. The primary objective is to examine the correlation
pattern between these indices in this area. Furthermore, this chapter includes an
analysis and interpretation of the results related to each objective that was examined
in the study.

+ Chapter 6 discuss the research conclusions and makes recommendations for future

work.

[xxxvi]



