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MOISTURE SOURCE OF EXTREME RAINFALL IN HENAN IN SUMMER 2021 AND
THE POSSIBLE ROLE OF THE WESTERN PACIFIC SUBTROPICAL HIGH

SUN Qi-Ming" %7, HU Shi-Jian***, ZHAO Yi-Jun'
(1. Shandong University of Science and Technology, Qingdao 266590, China; 2. CAS Key Laboratory of Ocean Circulation and Waves,
Institute of Oceanology, Qingdao 266071, China; 3. University of Chinese Academy of Sciences, Beijing 100049, China; 4. Pilot
National Laboratory for Marine Science and Technology (Qingdao), Qingdao 266237, China)

Abstract In order to study the role of the Western Pacific Ocean in the “7.20” extreme rainfall event in Henan
Province, water vapor transportation, origination, and relationship with multiscale variation of the western Pacific
subtropical high during extreme rainfall events in Henan Province, central China in summer 2021 were analyzed using
reanalysis data of sea surface temperature, sea surface pressure, potential height, and wind field, and observational data of
precipitation. Results show that during the extreme rainfall in Henan in summer 2021, the western Pacific subtropical high
was relatively stronger and more northerly, and significant east wind anomalies and westward water vapor transport
occurred in the middle and low altitude from the east of Henan to the northwest Pacific Ocean. Significant anomalies in
relative vorticity, potential height, and vertical upward movement at upper level existed in the summer of 2021 in Henan
rainstorm area, and the water vapor transported from the northwest Pacific Ocean via abnormal easterly winds at the
middle and lower levels was the main water source. In addition, analysis with an Empirical Mode Decomposition method
revealed a statistically significant relationship between the second mode of subtropical high intensity index (IMF2ypgsy)
and the second mode of rainfall in Henan Province, and the IMF2ypsy plays an important role in this extreme rainfall event.
During the positive phase of the IMF2ypsy, there was an abnormally enhanced upward movement in the subtropical
western Pacific and an abnormal east wind in the low-middle altitude, by which updraft was abnormally enhanced. The
IMF2ypsy could be used to predict extreme rainfall event in Henan and the neighboring regions.

Key words Henan; extreme rainfall; western Pacific subtropical high; typhoon



