Cloud-based Geospatial Analysis to assess LULC changes and Prediction of Future Scenario Using a Coupled CA-ANN Model: Case examples from Sri Lanka
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The classification of land use / land cover (LU/LC) for certain area plays a major role in planning, management, and monitoring programs as well as it helps to study the changes which are happening in the environment and ecosystem. This study aims to evaluate LU/LC changes in Tellippalai and Hambantota DS Area in Sri Lanka. Land use/land cover change evaluation and prediction using spatio-temporal data are crucial for environmental monitoring and better planning and management of land use. The main objective of this study is to evaluate land use/land cover changes for the time period of 2004–2024 and predict future changes using the CA-ANN model in the Tellippalai and Hambantota DS Area in Sri Lanka. Landsat-5 TM for 2004, Landsat-7 ETM+ for 2014, and Landsat-8 (OLI) for 2024 were downloaded from Google Earth Engine. A random forest machine learning algorithm was employed for LULC classification. The LULC classification result was evaluated using an accuracy assessment technique to assure the correctness of the classification method employing the kappa coefficient. Kappa coefficient values of the classification indicate that there was strong agreement between the classified and reference data. Using the MOLUSCE plugin of QGIS and the CA-ANN model, future LULC changes were predicted. Artificial neural network (ANN) and cellular automata (CA) machine learning methods were made available for LULC change modelling and prediction via the QGIS MOLUSCE plugin. Transition potential modelling was computed, and future LULC changes were predicted using the CA-ANN model. An overall accuracy of 91% and an
overall kappa value of 0.89 were obtained by comparing the actual data of 2024 with the simulated LULC data from the same year. The study findings revealed that between 2004 and 2014, agricultural land (4.44%) and Bare land (-0.93%) showed significant decreased, and forest (-13.76%) and built up (10.21%) increased. From 2014 to 2024, the built-up area (13.76%) showed a significant increase, forest (-14.5%) decreased and agricultural land (7.61%) showed a significant increased. From 2024 to 2034, the projected LULC simulation result showed that agricultural land (6.6%) and built-up area (4.84%) increased, and forest (-6.98%) and bare land (-4.44%) showed significant decreases. According to the study’s findings, the main drivers of LULC changes are the expansion of built-up areas and agricultural land, which calls for a thorough investigation using additional data and models to give planners and policymakers clear information on LULC changes and their environmental effects.
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