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The relationship between rice yield in East China and ENSO
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[ Abstract] Based on the annual average rice yield, monthly average temperature and precipitation from 33
meteorological stations, as well as ENSO index (ONI) data from 1951 to 2022 in six provinces and one municipality
of East China, relative meteorological yield was taken as the research object. Continuous wavelet transform was
employed to conduct multiscaling analysis on the time-frequency characteristics of East China's rice relative
meteorological yield (Y), average temperature, precipitation anomaly (AT, AR), and ENSO index (ONI). On this
basis, cross-wavelet transform was used to analyze the impact of climate change on rice yield in East China, exploring
the correlation between rice yield and ENSO events. The results indicate: (1) Y exhibits significant periodic
oscillations with AT at approximately 4a, 8a, and 16-28a scales; with AR at 8a, 12a, and 16-28a scales; and with
ONI at 2—4a and 8a scales. (2) Y shows weak positive correlation with AT at 4—8a scales and negative correlation at
16a scales; negative correlation with AR at 12a scales and positive correlation at 22a scales. The positive correlation
between Y and temperature is not significant, with abnormally high temperatures being unfavorable for yield increase.
Precipitation correlation suggests reduced rice yield in drought years with insufficient rainfall, while excessive
precipitation leading to floods also causes yield decline. (3) Y and ONI (sliding anomaly of Nino3.4 sea surface

temperature) exhibit positive correlation at 12a scales and negative correlation at 22a scales. Across various time-
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frequency windows, the correlation changes between East China's rice relative meteorological yield and Nino3.4 sea

surface temperature display multi-layered characteristics.
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