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Abstract
Improving tropical cyclone (TC) intensity prediction requires in situ observations over the ocean, yet observations within TC environments remain extremely limited. Autonomous surface vehicles (ASVs) provide a promising platform for collecting sea-surface measurements during TCs. Because ASVs move much more slowly than the typical translation speed of TCs, observing locations must be determined well in advance, making the design of effective observing strategies with a limited number of platforms a key challenge.

Previous observing system simulation experiments (OSSEs) have suggested that observations placed in dynamically sensitive regions within the TC strong-wind area can improve intensity forecasts more effectively than many uniformly distributed observations.

Building on these findings, this study evaluates an observing strategy based on the operational deployment of two Wave Gliders (a type of ASV). OSSE experiments are conducted using the Weather Research and Forecasting (WRF) model and the WRF Data Assimilation (WRFDA) system with a three-dimensional variational (3DVAR) scheme. The nature run is based on TC KHANUN (2023), and synthetic observations sampled from this simulation are assimilated to evaluate observation impacts. The observation locations correspond to the two Wave Glider sites used during field observations of TC HINNAMNOR (2022), and several alternative candidate locations within the TC strong-wind region are also examined.

Assimilating observations at the two operational Wave Glider locations improves TC intensity forecasts relative to the control experiment without these observations. Among the feasible candidate configurations considered under realistic operational constraints, the operational two-point deployment is shown to be both rational and effective. These results demonstrate the value of strategically placed ASV observations within TC strong-wind regions and provide a practical framework for assessing and designing operational ASV observing strategies for TC intensity prediction.

