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ABSTRACT

During the night of July 3, 2003, a line echo was detected in the Northern Taiwan Strait by weather
radar at Wufensan showing the size of 100 km in width, 300 km in length, and the maximum reflectivity
intensity of 45 dBZ. Also, it stays there longer than 12 hours. The vertical column structures of radar image
are similar to that of convective system, but it’s reflectivity intensity is not continuous vertically. In
addition, the uniform radar spectrum width shows the stable environment over the Taiwan Strait without
any significant turbulence.

In this period, the infrared satellite cloud image with 5 km horizontal resolution does not observe such
long-lived and organized cloud system. Such phenomenon are also the same as those observed from the
precipitation radar (PR) of tropical rainfall measuring mission (TRMM) and the moderate-resolution
imaging spectroradiometer (MODIS), in which their horizontal resolutions are 10 and 1 km, respectively.
Their retrieval data demonstrate the clear sky and no precipitation over Taiwan area.

According to every six hour diagnostic analysis from National Center for Environment Prediction/
Final Analysis (NCEP/ FNL), the convective available potential energy (CAPE) is rather weak and the
environment is under subsidence around Taiwan area. From the synoptic point of view, the atmosphere is
stable. Besides, with the calculation of atmospheric refractivity index, it does show the super refraction
layer around Taiwan. Therefore, the effect of atmospheric refraction plays the formation mechanism to
force the radar wave bending to the sea surface and to cause such abnormal echoes.

Key words: Weather radar, Atmospheric refractivity index



