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Abstract
Tropical cyclones (TCs) are one of the most severe natural disasters in the world. Ocean is the energy source for TCs. How oceans interact with TCs has fundamental importance to TC’s

development and its intensity evolution hence vital to the fragile populations impacted by TCs. Using synergy of multiple remote sensing including satellite altimetry and cloud-penetrating

microwave sea surface temperature (SST), in situ Argo float ocean temperature and salinity observations, and numerical modelling, this research explore how ocean interacts with a number of

high impact TCs over the western North Pacific (WNP), the largest TC basin on earth. These TCs include 3 record-breaking TCs, i.e., super-typhoon Haiyan (2013, the most intense tropical

cyclone in the history of the WNP), super-typhoon Hagibis (2019, the fastest intensified TC in the WNP and the world), typhoon Bavi (2020, the first TC making the North Korea to make its

first TC warning in history). The role of marine heat wave, ocean feature such as eddies, and ocean internal tides are discussed and reason why these TCs can have such special intensification

events are discussed and explained.
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