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Abstract

Drought is a natural hazard that can affect various aspects of human society. Palmer Drought Severity Index (PDSI) is one
of the well-known indicators for drought monitoring in a specific region. On the other hand, soil water content (SWC) is
one of the most important factors affecting the severity of drought that plants face. Therefore, in this research, the
correlation between PDSI and SWC was investigated using wavelet coherency analysis. In addition, the correlation between
them at time and frequency domains and existence or absence of phase lag between them were also investigated. To do this,
the times series data (201-2018) of SWC and PDSI obtained at the Selhausen station in Germany were used. The results
showed that the highest coherency (R? = 0.8) between SWC and PDSI was obtained in the seasonal frequency domain
showing positive correlation between them without any phase lag. The results of this study indicate that the wavelet
coherency analysis can well examine the intensity and weakness of the correlations between SWC and PDSI indices in all
time and frequency domains, as well as the presence or absence of phase lag between them. Therefore, it is recommended to
use the wavelet coherency analysis instead of an ordinary correlation between time series data in future research.

Keywords: Soil water content, Palmer drought index, Pearson correlation, Wavelet transform
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