
 

Abstract  

The focus of this paper was to investigate the spatial and temporal variability of dry and 

wet events using the standard precipitation and evapotranspiration index (SPEI) in the Tana 

River Basin (TRB) in Kenya. The SPEI is a new drought index which incorporates the 

effect of evapotranspiration on drought analysis thus making it possible to identify changes 

in water demand in the context of global warming. The SPEI was computed at 6- and 12-

month timescales using a 54-year long monthly rainfall data from the Global Precipitation 

and Climate Center (GPCC) and temperature data from the Climate Research Unit (CRU) 

both recorded between 1960 and 2013. Both datasets have a spatial resolution of 0.5° by 

0.5° and were extracted for every grid point in the basin. The SPEI was used to assess the 

temporal and spatial evolution of dry and wet events as well as determine their duration, 

severity, and intensity. The evolution of significant historical dry and wet events and the 

frequency of occurrence were clearly identified. The index showed that the period between 

1960 and 1980 was dominated by dry events while wet events were dominant in the period 

between 1990 and 2000. The SPEI6 had the longest duration of dry events of 30 months 

and severity of 44.67 which was observed at grid 5while the highest intensity was 2.18 

observed at grid 31. Grid 19 had the longest duration (52 months) and highest severity 

(88.08) of dry events for SPEI12 and the intensity was highest (1.94) in grid 31. The 

longest duration (23) and highest severity (40.03) of wet events for SPEI6 were recorded in 

grid 39. The highest intensity of wet events for SPEI6 was 1.91 at grid 23 and 1.81 at grid 

37 for SPEI12. The principal component analysis (PCA) was applied to the SPEI time 

series in order to assess the spatial pattern of variability of the dry and wet events in the 

basin. The PCA showed that there were two leading components which explained over 80% 

of the spatial variation of dry and wet events in the basin. Further, the continuous wavelet 

transform (CWT) was applied to the PCA scores in order to capture the time-frequency 

dynamics. The wavelet transform of the SPEI6 and SPEI12 identified significant 

periodicities of 1 to 2 years across the spectrum. 


