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A Spatio-Temporal Analysis of Land Cover Change Detection Using Geo-spatial Technologies on Muthurajawela Marsh-Negombo Lagoon Wetland Complex
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The Muthurajawela Wetland, a Ramsar site in Sri Lanka known for rich biodiversity, has experienced substantial land cover changes in recent decades. Using satellite imagery and remote sensing, this study analyzed these changes from 1997 to 2023, crucial for monitoring environmental shifts. Initial assessments involved Normalized Difference Vegetation/Water Indices (NDVI/NDWI) to identify vegetation and water bodies, while the Maximum Likelihood Supervised Classification (MLSC) technique categorized land into water, marshland, settlements, vegetation, and barren land. Accuracy was ensured through Confusion Matrix analysis for each land cover class. Furthermore, a detailed post-classification analysis was conducted through Thematic Change Detection (TCD), which compared historical changes in land classes to their current status. TCD analysis illustrated that 46% of the total land cover has changed over 3 decades. From 1997 to 2023, Muthurajawela Wetland experienced significant ecosystem shifts: water areas of Negombo lagoon remained stable at 26-32%, but 90% of deep-water areas turned shallow water, indicating shoaling process which impacts lagoon water quality and habitats. Highland vegetation (agriculture, forests) decreased sharply from 26% to 6% in 2015 and 2023, indicating substantial loss due to urbanization. Marshland also decreased consistently from 15% to 6% by 2023, reflecting ongoing challenges in wetland preservation and prawn farming. Built-up areas notably increased from 18% to 38%, illustrating rapid urban expansion's impact on natural landscapes. Bare land decreased from 34% in 2015 to 23% in 2023, possibly due to changes in land management or reclamation efforts. Key changes in land cover include a significant conversion of marsh land to bare land, totaling 5.35 sq.km (4.17%), and substantial urban development, converting 11.94 sq.km (9%) from bare land to built-up areas. The findings highlight the trend towards urbanization, ecological changes affecting biodiversity, and the need for sustainable land management to preserve the ecosystem of  Muthurajawela Marsh-Negombo Lagoon Wetland Complex. 
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