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Abstract

In this research the multiple-Doppler radar wind synthesis method (WISSDOM) developed by
NCU is applied at an operational mode with the domain size covering the entire Taiwan and vicinity
area. In WISSDOM a cost function is formulated in which several constraints are implemented.
They include the geometric relation between radar radial wind and the Cartesian winds, background
wind field, the anelastic continuity equation, the vertical vorticity equation, surface station data
assimilation, and a smoothing term. The Immersed Boundary Method (IBM) is applied to deal with
the bottom boundary condition. The variational minimization technique is adopted, yielding a set of
three-dimensional wind field over complex terrain.

The operational WISSDOM contains 360x560x10 grid points, with a horizontal and vertical
spatial resolution reaching 1.0 km and 0.5 km, respectively. By using CPU and GPU parallel
computing technique, the computational time can be reduced to less than 10 minutes. The data
injected to operational WISSDOM include (1) radial winds from 8 radars (RCCG, RCCK, RCGI,
RCHL, RCKT, RCMK, RCWF, RCMD); (2) STMAS model outputs; (3) Sounding; (4) Surface
stations. The background wind field is updated every 30 minutes. It is provided by the model outputs
to fill in the radar data-void regions. Due to the time needed to collect all the necessary data, the
retrieved wind field is 20 minutes behind the actual time. The ratio between the number of the grid
points with radar data and the total grids is used to determine whether or not to initiate the
operational WISSDOM retrieval. Currently a threshold value of 3.2% is given.

In our presentation future plans for further optimizing WISSDOM and its potential applications

will also be addressed.

Key words: Doppler weather radar, three-dimensional wind synthesis, CPU/GPU parallel

computation, operation.



