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ABSTRACT

Groundwalcr resources are a critical component of the hydrological cycle, especially in coastal regions
where they serve as the primary source of fresh water for agricultural, domestic, and industrial purposes.
The dynamic nature of coastal aquifers in Dakshina Kannada, a district in Karnataka, India, presents unique
challenges duc to factors such as scasonal variability, anthropogenic activitics, and climate changeimpacts,
This project aims to model the monthly groundwater dynamics in the coastal aquifers ofDakshina Kannada
using a robust Python-based framework, with a specific emphasis on the application of Pastas (Python
package for the Analysis of Spatio-Temporal Aquifer Systems). The primary objective of this study is to
develop a comprehensive understanding of the temporal fluctuations in groundwater levels and to identify
the key drivers influencing these changes. To achieve this, we utilize an extensive dataset comprising
monthly ~groundwater level measurements, meteorological data (including precipitation and
cevapotranspiration), and land usc patterns spanning several years. The Pastas software is employed to create
time serics models that simulate the groundwater level dynamics, allowing for the evaluation of various
hydrological processes and their interactions. The modeling approach involves the calibration of Pastas
modecls to fit the observed groundwater level data, followed byvalidation to ensure the accuracy and
reliability of the predictions. Key technical components include the selection of appropriate model
structures, parameter estimation techniques, and the incorporation of stressors such as pumping rates and
recharge events. Sensitivity analysis is performed to determine the influence of different parameters on

model outputs, providing insights into the most significant factors affecting groundwater levels.




