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Influences of Global Positioning System Radio Occultation Data
Assimilation on Forecast Skill of Tropical Cyclone Formation in
the Western North Pacific
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Abstract

This study assesses the influence of global positioning system (GPS) radio occultation (RO) data

assimilation on the comprehensive forecast skill of tropical cyclone formation over the western North

Pacific in September—October 2019. The forecast skills are calculated based on nine developing and 23

non-developing cases. The latest RO data obtained from the Constellation Observing System for

Meteorology, lonosphere, and Climate mission Il are applied. Two experiments are performed for each

case. One assimilates conventional observations (Global Telecommunication System). The other

assimilates GPS RO data in addition to conventional observations. Forecasts assimilating GPS RO data

reduce the false alarm ratio by 20% and increase the threat score by 21%, compared to forecasts without

GPS RO data. The assimilation of GPS RO data increases mid-level moisture around the disturbance

centers at the initial time of forecasts. It also increases low-level vorticity for developing cases but

decreases mid-level vorticity for non-developing cases. These changes favor improved forecast

performance for tropical cyclone formation.
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