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Abstract

Based on multi-source observation data, as well as NCEP, ERAS reanalysis data, this paper
analyzed the causes of the severe torrential rain in Putian triggered by typhoon “Doksuri” ( 2023
No.5) from the aspects of multi-scale background, physical anomalies, topographic effects
and triggering mechanism by applying conventional diagnosis, smoothing, filtering, power
spectrum analysis and other methods. Following conclusions were achieved: (1) The severe
torrential rain is composed of two phases in form of "seamless docking" under the synergistic
effect of multiscale systems such as rational weather system configurations, favorable
subseasonal backgrounds, and the timely emergence of mesoscale systems. Slow movement of
the upper-level trough, the stronger West Pacific subtropical high and stable Philippine high
ridge are the key configurations of the first stage of heavy rain. The existence of South China
Sea monsoon low and Philippine high ridge and active monsoon jet in the middle and low levels
are the key configurations of the second stage of heavy rain. The upper-level South Asian high
break and the associated divergence over Fujian played an important dynamic role in both
phases of the rainstorm. Low-frequency disturbances and their propagation as 20-30 days, 30-
50 days of 500hPa height and 30-50 days, 10-20 days of tropical convection provide favorable
subseasonal background for the heavy rain and important condition for the two stages of heavy
rain "seamless".(2) Three favorable environmental conditions, namely, unstable ambient

atmospheric convection, pseudo-equivalent warm advection, mesoscale convergence line and
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consistent trend of low-level southwest wind jet, made the appearance of "train effect" and
sustained short-term heavy precipitation in Putian City. In addition to the trigger conditions of
the classical model of heavy monsoon rain after Fujian typhoon landfall, convective
development can also be triggered by the surface mesoscale convergence line and the "west-
wet-east-dry" dew point front. The surface mesoscale convergence line and mesoscale
convective system(MCS) appeared "timely" to achieve "seamless docking" between the first
stage and the second stage of heavy rain. The effect of topography on heavy rainfall is mainly
reflected in the water vapor flux convergence, the windward slope dynamic uplift and the
onshore wind convergence uplift. The topography of the eastern Putian surrounded by
mountains on three sides opening to the south, and the configuration of the south wind jet and
southeast wind jet at low level are the main reasons why the rainstorm center occurred. (3) The
persistence of anomalously strong water vapor and dynamical conditions over Fujian is a key
factor for extreme rainstorms. The divergence at 200 hPa corresponded well with the next 12
hours of precipitation. (4) The Fujian Tropical cyclone heavy rain empirical model and the
persistent anomaly of physical quantity have reference value for forecasting heavy rain of
typhoon itself and extreme rainstorm respectively. The possibility of monsoon heavy rain
should be considered under the situation of summer monsoon jet in the south of the typhoon,
surface mesoscale convergence line of northeast-southwest trend and dew point front of middle
and lower troposphere. The occurrence of widespread flood disasters should be vigilant when

typhoon noumenon heavy rain and monsoon heavy rain "seamlessly docking".

Keywords: severe torrential rain, subseasonal disturbance, anomaly degree, train effect,
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