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Abstract

In light of the heavy damage done by typhoons to Taiwan year by year, the
Central Weather Bureau (CWB) of Taiwan places a great premium on typhoon
research, and therefore funds the “Dropsonde Observations for Typhoon Surveillance
near the Taiwan Region (DOTSTAR)”. The DOTSTAR is an international research
program conducted by meteorologists in Taiwan partnered with scientists at the
Hurricane Research Division (HRD) and the National Centers for Environmental
Prediction (NCEP) of the National Oceanic and Atmospheric Administration (NOAA).
This project marks the beginning of a new era for the aircraft surveillance of typhoons
in the western North Pacific.

Built upon work pioneered at NOAA's Hurricane Research Division (HRD), the
key to the project is the use of airborne sensors -- dropwindsondes, which are released
from jet aircraft flying above 43,000 feet in the environment of a tropical cyclone.
These sensors gather temperature, humidity, pressure, and wind velocity information
as they fall to the surface. Information from the surveillance flights is transmitted in
near real-time to the CWB of Taiwan, as well as to the NCEP, FNMOC, and JMA.
The data are immediately assimilated into the numerical models of CWB, NCEP
(AVN/GFDL), FNMOC (NOGAPS/COAMPS/GFDN), UKMET, and JMA. The
DOTSTAR are expected to provide valuable data which can help increase the
accuracy of TC analysis and track forecasts, to assess the impact of the data on
numerical models, to evaluate the strategies for adaptive/targeted observations, to
validate/calibrate the remote-sensing data, and to improve our understanding on the
TC dynamics, especially over the TC’s boundary layer (Wu et al. 2005, BAMS).

Up to now, 55 missions have been flown for 42 typhoons, with 905
dropwindsondes released. It has been shown that the dropsonde data improve the
1-5-day NCEP GFS track prediction by about 20% by evaluating the data impact of
these missions (Wu et al. 2007a; Chou et al. 2011). The foci of the new DOTSTAR
project in the 2011 year are: (1) Realtime analysis of the DOTSTAR data on CWB
WINS system; (2) Collaboration of DOTSTAR with the Central Weather Bureau and
other agencies; (3) Research on the impact of the DOTSTAR data to numerical
models; (4) Research on the tropical cyclone initialization procedure related to
dropwindsonde; (5) Analysis of the methodology of targeted observation. It is

believed that the DOTSTAR experiments have made a significant contribution to the
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typhoon research. The project is expected to yield breakthroughs in typhoon

research, forecasting, and observation when it is completed.

Key words: Priority typhoon research, GPS dropsonde, adaptive observation,

typhoon surveillance observation experiments, data assimilation
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