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Water scarcity in the Yellow River, China, has become increasingly severe over the past half century. In this pa-
per, wavelet transform analysis was used to detect the variability of observed and reconstructed streamflow in the
Yellow River at 500-, 100-, and 50-year timescales. The periodicity of the streamflow series and the co-varying
relationships between streamflow and atmospheric circulation indices / sunspot number were assessed via the con-
tinuous wavelet transform (CWT) and the wavelet coherence transform (WTC). The CWT results showed intermit-
tent oscillations in streamflow with increasing periodicities of 1–6 years at all timescales. Significant multidecadal
and century-scale periodicities were identified in the 500-year streamflow series. The WTC results showed inter-
mittent interannual covariance of streamflow with atmospheric circulation indices and sunspots. At the 50-year
timescale, there were significant decadal oscillations between streamflow and the Arctic Oscillation (AO) and the
Pacific Decadal Oscillation (PDO), and bidecadal oscillations with the PDO. At the 100-year timescale, there were
significant decadal oscillations between streamflow and Niño 3.4, the AO, and sunspots. At the 500-year timescale,
streamflow in the middle reaches of the Yellow River showed prominent covariance with the AO with an approxi-
mately 32-year periodicity, and with sunspots with an approximately 80-year periodicity. Atmospheric circulation
indices modulate streamflow by affecting temperature and precipitation. Sunspots impact streamflow variability
by influencing atmospheric circulation, resulting in abundant precipitation. In general, for both the CWT and the
WTC results, the periodicities were spatially continuous, with a few gradual changes from upstream to downstream
resulting from the varied topography and runoff. At the temporal scale, the periodicities were generally continuous
over short timescales and discontinuous over longer timescales.


