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Influence of Low-Frequency Oscillation on Abnormal Precipitation

over Eastern Yunnan Province in Spring 2015
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Abstract: Previous literatures suggest that El Nino is a dominant factor causing spring drought in Yunnan
Province. Under the background of super-strong El Nifio event during 2015, the spring (March— May)
precipitation in most parts of western Yunnan Province was below normal, and the rainy season started
late or even very late. However, the precipitation in eastern part was more than normal generally, and the
rainy seasons in some regions started early or even very early, presenting a sharp contrast between the east
and west. By using daily rain gauge precipitation of Yunnan Province, the CPC (Climate Prediction Cen-
ter, USA) global unified gauge-based analysis of daily precipitation and NCEP/NCAR (National Centers
for Environmental Prediction/ National Center for Atmospheric Research) reanalysis data, the influence of
10— 30 d atmospheric oscillation on the spring abnormal precipitation over eastern Yunnan was studied by
statistical and dynamical diagnosis methods. The analysis shows that the 10— 30 d oscillation was active in
the areas to the east of 100°E from mid-March to late-April, which is a major reason for the abnormal

abundant precipitation over eastern Yunnan. Three distinct precipitation processes in eastern Yunnan happened
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associated closely with the southward approaching of the low-frequency cold phase embedded in the Eura-

sian pattern (EU) wave train from the mid- and high-latitudes of East Asia. Namely, when the upward

branch of the secondary circulation around the subtropical westerly jet entrance interacted with the reflux

vapor on the southwestern fringe of the cold high, the rainfall process was formed.
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Fig. 1 Distribution of (a) percentage of precipitation anomalies at 125 weather stations and

(b) anomaly of onset dates of rainy season in Yunnan Province in the spring of 2015
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Fig. 2 (a) Wind anomaly section along 10°N
(unit; m+ s '; The vertical velocity is multiplied by 100,
red arrows having passed the significance test at 0. 05 level) ,
(b) distribution of the anomalies of vertical velocity at
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Fig. 3 Distribution of spring low-frequency kinetic energy of climatological mean (a) at 850 hPa and

(d) the vertical cross-section along 25°N for 1971—2015 (Black shaded area represents the terrain

above 1500 m, and red curve shows study area, same hereafter); (b) spring low-frequency kinetic

energy at 850 hPa in 2015 and (c¢) its anomaly (Black dot means having passed the significance test at 0. 05 level) ;

(e) vertical cross-section of the spring low-frequency kinetic energy in 2015 and (f) its anomaly (unit; m* « s %)
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(a—h) the composites from phase 1 to phase 8
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