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Abstract

Over the past twelve years, bilateral scientific collaborations (India-USA, with regional
partners in Sri Lanka, Seychelles, Oman, Singapore and Maldives) have significantly advanced
understanding of oceanic and atmospheric processes in the Indian Ocean, focusing on the Bay
of Bengal (BoB) and Arabian Sea (AS). These collaborative campaigns—including research
cruises aboard USA and Indian research vessels (2013-2025), and deployment of profiling
instruments, gliders, drifters, and moorings—have revealed the crucial role of salinity
stratification, mixed-layer variability, and mesoscale to submesoscale ocean features in shaping
air—sea interactions.

In the BoB, intensive multinational fieldwork and coordinated modeling efforts (ASIRI, OMM,
MISOBOB, EKAMSAT) addressed questions on freshwater-driven stratification, salinity
fronts, spatial heterogeneity of mixing, diurnal warm layers, and variability in air—sea fluxes.
Post-cruise analyses established critical links between upper-ocean structure and monsoon
onset, cyclone modulation, and intraseasonal variability. These observations inspired the
inclusion of key physical processes in coupled IITM “Monsoon Mission”” models—mixed layer
variability, ocean fronts, and diurnal cycles—which directly resulted in reduced precipitation
bias and improved monsoon predictability.

Arabian Sea campaigns (NASCar, EKAMSAT) complemented these results, highlighting basin
contrasts and cross-basin connectivity via glider lines near Sri Lanka, moored arrays, and
studies of mixed-layer deepening and frontal activity. Joint analyses demonstrate how dynamic
coupling between the Indian Ocean’s eastern and western basins influences monsoon evolution
and air-sea fluxes.

This sustained partnership has fostered capacity-building through training, joint analyses, and
collaborative workshops, securing a legacy for future observations and modeling. Collectively,
a decade-plus of high-resolution field observations has driven fundamental advances with
tangible predictive benefits for Monsoon modeling. The talk will illustrate a few key science
findings, their implications for the monsoon, and discuss outstanding open questions.
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