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Abstract Doppler radar reflectivity and the surface automatic weather stations (AWS) wind observations demon-
strate that the mesoscale cyclonic eddies at the low level are active in the spiral-cloud bands of landfalling typhoon

Matsa. Numerical simulation has been carried out to investigate the evolution characteristics of typhoon Matsa in
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2005 after its landfalling by using the new-generation mesoscale weather research and forecasting (WRF) model,
and the four-dimensional variational Dopple radar analysis system (4D-VDRAS) is used to retrieve single-Doppler
velocity. Then a preliminary study has been made on the mesoscale features of typhoon Matsa after landfalling in
parallel with diagnostic analyses of the conversion of kinetic energy and vorticity between typhoon Matsa and me-
soscale systems on the area mean basis. Results show that: (1) The results of numerical simulation and Doppler ra-
dial velocity retrieval indicate that the mesoscale cyclonic eddies at the low level are active in the spiral-cloud bands of
landfalling typhoon Matsa, and there is severe mesoscale upward movement accompanying the mesoscale cyclonic ed-
dies. The stronger the mesoscale upward movement is, the larger Doppler radar reflectivity is. (2) The diagnostic
results of the kinetic energy conversion between Matsa and mesoscale systems demonstrate that the mesoscale cy-
clonic eddies at the low level obtain kinetic energy from landfalling typhoon Matsa to develop, whilst Matsa obtains
kinetic energy from the mesoscale disturbances in the upper layers to be sustained after landfalling. (3) The diagnos-
tic results of the vorticity conversion between Matsa and mesoscale systems show that Matsa obtains positive vortici-
ty from the mesoscale cyclonic eddies at the low levels by means of the mesoscale upward movement, but in the up-
per layers, both the mesoscale horizontal and vertical movements play important roles. Therefore, the positive cy-

clonic vorticity is transported continuously to Matsa, and Matsa could be sustained for a long time after landfalling.
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Fig. 1

(a) Temporal evolution of the observed () and simulated (A) sea level pressure (hPa) at the center of typhoon Matsa (The verti-

cal dashed line denotes the dividing point between the two different periods of typhoon and tropical storm, the same below); (b) the track of

typhoon Matsa
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Fig. 2 Observed 2-minute-mean surface winds (m/s) from AWS for different time and areas: (a) At 1500 UTC 6 Aug 2005; (b) at 0600

UTC 7 Aug 2005. A : the position of convergence center (the same below)
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