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Case Study of Abnormal Radar Echoesin the Northern
Taiwan Strait on July 3, 2003
Part I1: Numerical Simulation
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! Nan-Jeon I nstitute of Technology
“Chung-Cheng I nstitute of Technology, National Defense University
% Republic of China Military Academy

(Manuscript received 28 December 2006; in final form 28 September 2007)

ABSTRACT

Chu et a.(2007) have demonstrated that the echoes observed by weather radar at Wufensan are not
the real weather system during the night on July 3", 2003. Meanwhile, the synoptic weather analysis also
shows a stable environment around Taiwan area with no precipitation. In this study, the WRF (Weather
Research and Forecasting) model is used to reproduce the atmospheric environment of that day and focus
on the temporal and spatial evolutions of ducted layer. Besides, with the assistance of post-processing and
visualization techniques, one can clearly identify the location of the atmospheric ducts.

The simulation results are shown below: (1) During the night, the warm and moist air associated with
the southwesterly flow from the west and the southerly flow from the east are cumulated near Wufensan
and increase the vertical moist gradient in the low layer. Under this situation, the vertical gradient of the
modified refractivity index increase and the trapping layer occurs. (2) As the abnormal radar echo appeared
to the southeast of Wufensan, there just exists a trapping layer with 21 m height and 3 M-unit intensity at
the radar station, (3) During the radar echo stay till in the northwest of Wufensan, the height of the
elevated ducts near coastal area changes between 230 and 623 m and the thickness varies from 185 to 350
m. Also, its modified refractivity index changes between 4.7~11.2 M-unit. (4) Since the arriving moist air
from the east of Wufensan is earlier than that from the west, the abnormal echoes at the southeast of radar
station occur first. (5) In the west of Taiwan, the water vapor transported northward is parallel to the Taiwan
Strait and maintains the radar echo for several hours.

Key words: WRF model, M odified refractivity index, Trapping layer



