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[bookmark: _Toc498243632]ABSTRACT
Phytoplankton blooms are natural phenomena in marine waters, resulting from the rapid growth of phytoplankton. These blooms significantly impact aquatic organisms and their habitats, particularly by reducing the oxygen levels in surrounding waters, which can potentially damage natural aquatic ecosystems and coastal aquaculture zones. Among the various methods used to detect phytoplankton blooms, satellite remote sensing is especially valuable for timely monitoring and large-scale coverage. This approach is particularly important for regions where blooms regularly occur. The Upper Gulf of Thailand is of considerable importance, as it is drained by the tributaries of major rivers. Unfortunately, this region has experienced numerous phytoplankton blooms, which have impacted aquaculture and tourism in the coastal zone. Given these circumstances, our study aimed to utilise spectral indices, including the Maximum Chlorophyll Index (MCI) and the Normalised Difference Chlorophyll Index (NDCI), to detect surface phytoplankton blooms. We derived these indices from Sentinel-2 MSI imagery via Google Earth Engine and analysed the spatiotemporal distribution and occurrence of surface phytoplankton blooms in the Upper Gulf of Thailand. Our findings revealed that areas with intense surface phytoplankton blooms showed high MCI and NDCI values. Analysing the relative frequency of bloom occurrence in each month of 2023 indicated that near-estuarine and coastal areas experienced more frequent bloom occurrences than offshore areas. Overall, the average annual relative frequency of bloom occurrences within a 5 km radius in the estuary where the Tha Chin River was highest at 28.59%, followed by the Bang Pakong River at 16.40%, the Chao Phraya River at 11.73%, and the Mae Klong River at 8.00%. The results indicate that the spectral indices, including the MCI and NDCI, are reliable methods for detecting and monitoring surface phytoplankton blooms. Additionally, understanding the spatiotemporal distribution and occurrence of these blooms is useful for comprehending the phenomenon in the marine environment.
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