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Characteristics of Low-frequency of Continuous Abnormal Precipitation in the
Middle and Lower Reaches of the Yangtze River in Summer 2010

ZHOU Ke, WANG Wei, REN Xiao-yue
(College of Atmospheric Sciences, Chengdu University of Information Technology, Plateau Atmosphere and Environment Key Laboratory

of Sichuan Province, Chengdu 610225, China)

Abstract ; Based on a continuous abnormal precipitation process in the middle and lower reaches of the Yangtze River in
July 2010, four daily reanalysis data provided by NCEP/NCAR FNL ( Final) with horizontal resolution of 1. 0°x1.0°
and ground meteorological observations provided by China Meteorological Administration Station daily precipitation data
are used. Lanczos band-pass filtering, discrete power spectrum analysis, correlation analysis and other methods are a-
dopted to study its spatial and temporal characteristics, low-frequency system circulation characteristics and propagation
characteristics. The results show that the abnormal precipitation process in the middle and lower reaches of the Yangize
River lasted for 11 days, starting from July 5 and ending on the 15th. The precipitation belt is located in the entire Yan-
gtze River region, and the center is located at the junction of Jiangxi, Hubei, and Anhui Provinces, up to 573 mm. The
main cause of this continuous abnormal precipitation is the convergence of cold and warm air. At the time of precipitati-
on, there is a low-frequency anticyclone strengthening center in the middle and high-level near Xinjiang. The northwest
airstream is in the north of the low-frequency anticyclone and the south side of the cyclone is near the northeastern China
region. The convergence of the air flow provided the northwestern cold air for this process. Warm and humid southeast-
ern air flow in the western Pacific provided sufficient water vapor conditions for the maintenance of continuous precipitati-
on. At the same time, the characteristics of low-frequency oscillations of meridional and zonal winds in the middle and
lower reaches of the Yangtze River in summer 2010 were analyzed. The characteristics of low-frequency oscillations dur-
ing the continuous anomalous precipitation process were significant, especially the zonal wind field, from early July to
mid-July. There is a significant low-frequency transmission from east to west, and the low-frequency signal center ap-
pears around July 10 near the middle and lower reaches of the Yangtze River. It shows that the low-frequency oscillations
and propagation of meteorological elements play an important role in the continuous abnormal precipitation in the middle
and lower reaches of the Yangtze River.
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