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The Characteristics of the Linear Echo Wave Pattern embedded
within the Typhoon Rainband — In Case of Typhoon Matmo
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ABSTRACT

As proposed by previous theoretical and modeling studies of tropical cyclones, when tropical
cyclone rainbands are located or advanced over regions beyond the inner-core environment, which
can be conceptually considered as the outer rainbands, their associated moist convection would be
weakly constrained by the vortex dynamics. The outer rainbands can sometimes develop arc-shaped
radar echoes. The observational evidence appears to support that the outer rainbands may exhibit a
convective behavior toward the squall-line-like precipitation system. However, this scenario is
more speculative than definitive at this stage and has not been verified

because of the lack of detailed kinematic and thermodynamic information within these
rainband features.

After Typhoon Matmo (2014) made landfall at Fu-Chien Province on July 23 2014, there were
several line echo wave patterns (LEWPs) developing over the southern Taiwan Strait and
propagating northeastward. Meanwhile an airplane crashed at Makung Airport, which caused 48
casualties. Therefore, the study represents the characteristics of the LEWPs associated with the
outer rainband in Typhoon Matmo (2014) by analyzing observational data collected from both
Chinese Airforce Makung dual-pol weather radar and Central Weather Bureau Chiku weather radar.
Furthermore, the role that the deep convection play in the rainband and the characteristics of
intense vertical velocities, convergence and vertical vorticity are deduced from the analyses of the
dual-Doppler synthesized wind.

The results show that the LEWP and associated bookend vortices, which are similar to the
bow echo pattern, are well pronounced while typhoon was moving further away from Taiwan. The
rear inflow jet also significantly enhanced. The intense upward motion with velocity of  m s-1 is
located at the leading of LEWP, while the intensity of the strong downdraft associated with rear
inflow jet with reaches m s-1. Additionally, the intensity of the vertical voirticity in bookend
vortices which developed at both northern and southern ends of a LEWP are larger than []]10-3 s-1
and less than - []10-3 s-1, respectively. The convection is still active in the outer ring of a tropical
cyclone and its impact on aviation safety is remarkable for further study.

Keywords: Doppler Weather radar, Typhoon Madam (2014), Line echo wave pattern



