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Fig.1 The movement paths of the two typhoon centers after landfall and the timeseries of the central pressure and wind speed
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typhoon center during Typhoon "Ampil" and Typhoon "In-Fa"
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Fig.8 Time variation of frontogenesis function (shaded area, unit: 10" K/(m-s)) and divergence (unit: 10° m/s) in the heavy rainfall
area during Typhoon "Ampil" (a) and Typhoon "In-Fa" (b)
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Fig.10 Water vapor flux (contour, unit: g/(s-hPa-cm)), water vapor flux divergence (shaded area, unit: 10® g/(s-cm?-hPa)) and

wind vector (unit: m/s) during Typhoon "Ampil" and Typhoon "In-Fa"
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Comparative analysis of heavy precipitation caused by two northward-moving
typhoon under the influence of westerly troughs

CHEN Hong, LU Huanzhen", SUN Mina, HAN Tingting
(Tianjin Meteorological Observatory, Tianjin 300074, China )

Abstract: Based on typhoon best track data, hourly automatic weather station data, National Centers for
Environmental Prediction/ National Center for Atmospheric Research (NCEP/NCAR) 1° X 1° reanalysis data,
cloud top brightness temperature data from FY-4A satellite and conventional observation data, a comparative
analysis of heavy precipitation in Tianjin during Typhoon "In-Fa" (2106) and Typhoon "Ampil" (1810) is
conducted in this study, specifically both these two northward-moving typhoons were affected by high-altitude
trough in the westerly belt. The results show that the two typhoons were both affected by high-altitude troughs
and cold air during their northward movement. However, due to the different typhoon structure, location and
intensity of the rainstorm are different after the two typhoons encounter the westerly trough. Typhoon "Ampil"
maintained a barotropic structure, thus the associated precipitation had a short duration and high intensity, and the
heavy rainstorm mainly located in the western Tianjin. However, Typhoon "In-Fa" had a baroclinic property, and
the associated precipitation had a long duration and low intensity, and the heavy rainstorm mainly located in the
eastern Tianjin. During the northward movement of Typhoon "Ampil", the subtropical high moved eastward,
which was conducive to convergence of the cold air behind the trough and the warm-humid low-level jet from the
southeast, leading to the development of atmospheric stratification instability and mesoscale cloud clusters. The
high-level high potential vortex air flow reached the lower troposphere, and the downward propagation of the
potential vortex caused the increases of the low-level potential vortex. Heavy rainfall is closely related to the
helicity center, frontal zone and easterly water vapor transport in the lower troposphere. Typhoon "In-Fa" merged
with the westerly trough and evolved into a high-altitude trough, but the mesoscale cloud clusters were not
obvious, and the dense belts of 6, on the west and north sides of the heavy rain area inclined. Heavy rainfall
mainly located in the gradient area of frontogenesis function and pseudo-equivalent potential temperature. The
southerly water vapor transport provided the source for continuous precipitation. The associated precipitation was
characterized by low intensity and high stability.

Key words:typhoon; westerly trough; potential vortex; water vapor transport



