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Wallace, 2001). 118 

The analysis uses monthly Saharan Oscillation Index (SaOI) values for 1950-2024, derived from 119 

monthly mean sea-level pressure (SLP) fields from the ERA5 reanalysis (Hersbach et al., 2020). 120 

The 75-year record provides a consistent basis for evaluating the distributional properties, temporal 121 

dependence, spectral characteristics, and long-term variability of the index. 122 

The (SaOI) 123 

The Saharan Oscillation Index (SaOI) was calculated from sea-level pressure (SLP) derived from 124 

daily ERA5 reanalysis data at 0.25° spatial resolution (Hersbach et al., 2020) over 1950-2024. SLP 125 

was extracted at Ponta Delgada, Azores (37.79°N, 25.5°W), representing the Azores High, and 126 

Niamey, Niger (13.51°N, 2.10°E), representing the Saharan low-pressure center (Fig. 1). Following 127 

Khomsi et al. (2020), the SaOI was defined as the difference between the normalized pressures at 128 

these two locations: 129 
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where the normalized pressure at each location was calculated as 131 
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where�2�× is daily SLP, while �2 and �ê�É are the mean and standard deviation of SLP calculated over 133 

the full 1950-2024 period at the corresponding location. This normalization places the two-pressure 134 

series on a common dimensionless scale while preserving their temporal and seasonal variability.  135 



The mean seasonal cycle was removed separately, when required, by subtracting the corresponding 136 

calendar-month climatological mean from the monthly SaOI series. This procedure parallels the 137 

derivation of the NAOI (Hurrell, 1995), AOI (Thompson & Wallace, 2000), and Southern Annular 138 

Mode (Gong & Wang, 1999), which also express normalized pressure or height differences 139 

between key centers of action. 140 

For analyses that require separating seasonal and non-seasonal variability, the monthly SaOI 141 

climatology was calculated for each calendar month over 1950-2024. Monthly SaOI anomalies 142 

were obtained by subtracting the corresponding calendar-month climatological mean from each 143 

monthly SaOI value. The original monthly SaOI series was retained to characterize the seasonal 144 

cycle, whereas the deseasonalized series was used for analyses of persistence and non-seasonal 145 

variability. 146 
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