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Comparative Analysis on Mesoscale Characteristics of Two Extreme

Rainstorms in the West of Southern Xinjiang

Xerinay Tiliwaldi', Mayire Ahat', MENG Fanxue',HU Suqin',SUN Yu', LI Jiangang’
(1.Kashgar Meteorological Bureau, Kashgar 844000, China;
2.Institute of Desert Meteorology of China Meteorological Administration, Urumqi 830002, China)

Abstract Based on conventional meteorological observations,hourly observation data from
meteorological stations in the ground region,FY -2G cloud top brightness temperature, CR/CC radar
products in Kashgar and NCEP reanalysis data, The circulation background,and mesoscale
characteristics of two extreme rainstorm processes from April 17 to 24,2020 and June 15 to 17,2021
(Process 1 and Process 2, respectively) in western Southern Xinjiang were compared and analyzed.The
results show that both processes took place under the favorable circulation background of “east—west
attack” at 500 hPa,and the 100 hPa SAH was east type and double type,respectively.Low-level jet,
shear line, and surface mesoscale convergence line were the critical triggering systems of the two heavy
rainstorms.The two heavy rainfall events occurred when the convective cloud cluster was the most
powerful and its range was the largest or the TBB gradient was the largest.However,the radar echo
characteristics are obviously different.The influence system of “Process 17 is a linear multi—cell strong
storm with a maximum reflectivity factor of 65 dBZ,which has the characteristics of convergence and
rotation at small and medium scales.During the heavy rainfall, VIL maintains over 40 kg/m* and has a
jump phenomenon,which is more conducive to the generation of severe convection.The system affected
by “Process 2” was a dispersed typical mono storm,with no apparent divergence in the upper level of
radial velocity.The Value of VII, was significantly smaller than that of “Process 1”.

Key words west of southern Xinjiang; extreme rainstorm; environment condition; mesoscale

characteristics
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in Southeast Gansu Based on Himawari—8 Meteorological Satellite

WANG Xiaolong', WANG Tong',LI Yingchun',LI Juan',DENG Zhuoya', WANG Xiuhua',
XIE Rui', AN Bin?
(1.Tianshui Meteorological Bureau, Tianshui 741000, China;
2.Maiji Meteorological Bureau, Tianshui 741020, China)

Abstract Based on the data of routine observations,regional automatic stations and Himawari -8
meteorological satellite,the 43 severe convection weather processes that occurred in southeast Gansu
between April and September 2016 were analyzed.The indicator of severe convective cloud
recognition, tracking method and forecast indicator were established ,and some individual cases of 2018
were tested to validate the effectiveness.The results showed that: (1) Using double threshold values of
TBB <238 K of the B13 channel (10.4 wm) or the TBB difference /ATBB<0 K of the BO8 channel
(6.2 pm) and the B13 channel as the indicator of severe convective cloud recognition can accurately
identify severe convection weather clouds in southeast Gansu.(2) Approaches like “reverse searching”
and “area overlap” could be used to calculate the center of gravity of clouds,thereby accurately
locating and tracking severe convective clouds and extrapolatively forecasting their paths of movement.
(3) The indicator to discriminate the fallout zone of convective weather has a certain forecast capacity
for the fallout zones of short-time strong rainfall and hail within the region.

Key words Himawari—8 meteorological satellite;identification of severe convective clouds;tracing of

severe convective clouds ;short—time strong rainfall
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Abstract Based on the conventional meteorological observation data, NCEP reanalysis data (1°x1°),
microwave radiometer data and the HYSPLIT model,the characteristics of water vapor transport during a
heavy rain in the warm zone of Jizhong Plain on July 5,2021 was comparatively analyzed.The results
showed that before the onset of precipitation in this process,the specific humidity of 925 hPa and 850 hPa
were above 12 glkg by applying the analysis of the HYSPLIT model simulation,which were the main water
vapor contributors in the rainstorm area,and the main water vapor channels were the southwest route,the
contribution rate of water vapor accounted for 57.57% and 63.64% respectively.Under the guidance of the
southeast turning southwest airflow,the air masses which were originated from the Yellow Sea or passed
through the Yellow Sea,Bohai Sea,etc.,brought abundant water vapor to the lower layers of the rainstorm
area.At the same time,the air masses originating from the middle and high levels of the Eurasian
continent,brought dry air to 500 hPa over the rainstorm area,which constituted an unstable stratification
of upper dry and lower wet along with the movement of the longwave troughs and ridges in the westerly
zone.Before the start of precipitation,under the action of the corresponding guiding airflow at 925 hPa and
850 hPa,water vapor were continuously transported to the central Jizhong Plain,so that the excellent water
vapor conditions were mainly concentrated in the lower atmosphere,which was consistent with the
simulation results of the HYSPLIT model.The water vapor characteristics which were analyzed by
microwave radiometer,showed that the water vapor content at altitudes below 700 hPa increased
significantly before the rainfall started,and the maximum water vapor density reached 14 g/m’Three
different data were analyzed to get similar conclusions,but the application of the two high —temporal -
spatial —resolution data of the HYSPLIT mode and microwave radiometer can analyze the water vapor
characteristics in a more timely and detailed manner,and provide accurate forecast and early warning of
the rainstorm falling area and intensity in warm regions.

Key words warm-sector rainstorm; HYSPLIT; microwave radiometer; water vapor characteristics



