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Analysis on the Cause of a Rare Rainstorm in
Spring in Eastern Hexi Corridor

LIU Juju', TENG Jie', XU Dongbei*, QIAO Yayun’

(1. Wuwet Meteorological Bureau of Gansu Province, Wuwei 733000, China; 2. Lanzhou Center Meteorological Observatory,
Lanzhou 730020, China; 3. College of Atmospheric Sciences, Lanzhou University, Lanzhou 730107, China)

Abstract : Based on the conventional observation data, infrared cloud images, T639 data and regional automatic station data, the causes
of a rare in spring in Eastern Hexi Corridor from 15 to 16 on April 2014 were analyzed. The results showed that the weather systems on
500 hPa were main influence systems of the rainstorm. The short wave trough on 500 hPa moving eastward triggered the rainstorm, the
southwest jet in front of Plateau trough provided incessant and enough vapor for the rainstorm, and the precipitation lasted for a longer
time combined with the blocking of the upstream high pressure ridge. The strong vapor convergence and upward motion appeared about
3 -4 hours later than the concentrative precipitation. The high value areas of K index and the high energy tongue areas of 6., were coin-
cided with the rainstorm area. The intrusion of strong cold air was the direct cause of precipitation increasing. The response of tempera-
ture to spring strong precipitation was more sensitive than air pressure. High temperature and high humidity in earlier stage of precipita-
tion could afford some indication significance to precipitation forecast. The superposition between prefrontal mesoscale convective cloud
cluster and frontal cloud band was the direct cause of the heavy rain.

Key words: strong precipitation; Gulang; cold front; ascending motion
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Numerical Simulation and Analysis of a Typical
Heavy Rainfall in East of Northwest China
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Abstract : Based on the hourly precipitation from weather stations, NCEP FNL reanalysis data with 0. 1° x0. 1° resolution, products of
FY - 2E satellite and output results from Weather Research and Forecasting Model ( WRF) , the heavy rainfall from 7 to 9 July 2013 in
east of northwest China was diagnosed. The results showed that the rainstorm was a typical southwesterly airflow rainfall process which
located in northwest of subtropical high system. The development and movement of the westerly trough and plateau trough, cooperating
with the southwesterly airflow and the vortex shear line in low level, were main influence systems of heavy rainfall. The coupling of up-
per and lower jets, the abundant water vapor together, the stronger dynamic effect and the instable atmospheric stratification facilitated
the development of the heavy rainfall. The hourly evolution of TBB from FY —2E was consistent with that of rainfall intensity, when the
rainfall increased dramatically at 14 ;00 BST on 8 July 2013, the TBB reduced to below —45 °C in east of northwest China. The model
of WRF had a better capacity to simulate the weather process of rainstorm under complicated terrain. The evolution and magnitude of
rainfall simulated by WRF from 08.:00 BST 8 to 08:00 BST 9 July 2013 was similar to the observation, and the centre rainfall located
in Qingyang of Gansu Province. The simulated physical quantities of wind field, specific humidity, vorticity, CAPE and vertical veloci-
ty could well reflect the process of the heavy rainfall event. The low — level airflows were lifted and converged via the trumpet — shaped
topography, which caused the increasing of cyclone and enhancing of vertical motion, cooperated with abundant water vapor, eventually
caused the enhancement of heavy rainfall. Therefore, the simulated results by WRF model could be used to analyze the structure of
— scale rainfall system under rough topography, which could fill the lack of observation data.
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