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Abstract 

The Indian Ocean's ecosystems are governed by a strong, spatially heterogeneous seasonality 
driven by the monsoon system. To understand the varied ecosystem responses, this study 
classifies the Indian Ocean into distinct biogeochemical provinces. We analyzed monthly 
satellite data (Chlorophyll-a, SST, PAR from Aqua/MODIS) from 2003-2024 using a time-
series clustering approach based on dynamic time warping (DTW), which accommodates 
temporal shifts and variable durations in seasonal cycles. Our classification identified seven 
subregions across the Indian Ocean, each with a distinctive seasonality in the timing and 
magnitude of chlorophyll-a peaks. Over the 22-year period, we observed complicated long-
term trends, where a decrease in chlorophyll-a was observed only in a few subregions. This 
presentation will detail the chlorophyll-a dynamics of these seven subregions over the past two 
decades and explore the corresponding trends in SST and PAR that may be driving these 
changes. 
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