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Abstract

The focus of this paper was to investigale the spatial and temporal vanability of dry and wet events using the standard
precipitaticn and evapotranspiration index (SPED in the Tana River Basin (TRE) in Kenya. The SPET s a new drought index
which incorporates the etfect of evapotranspiration on drought analysis thus making it possible to identify changes in water
demand in the context of global wanming. The SPED was computed at 6- and 1 2-month timescales using a S4-year long monthly
rainfall data from the (ilobal Precipitation and Climate Center (GPCC) and temperatre data from the Climate Bescarch Unit
(CRLU) both recorded between | %60 and 2001 3. Both datasets have a spatial resolution of 0.5 by 0.5% and were exiracted for every
grid point in the basin, The SPED 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 histerical 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 wel events
were domimant in the penod hetween 1990 and 2000, The SPEIA had the longest duration of dry events of 30 months and seventy
of 44.67 which was observed at grid Swhile the highest intensity was 2.1 8 observed at grid 31. Grid 19 had the longest duration
(52 months) and highest severity (88083 of dry events for SPEN 2 and the intensity was highest (1.9%4) in grid 31, The longest
duration (23 and highest severity (40,03} of wet events for SPELS were recorded in grid 3% The highest intensity of wet events
for SPELS was 191 at grid 23 and 121 at gad 37 for SPEIL2. The prncipal component analysis (CA) was applied to the SPET
timc serics in onder to assess the spatial pattem of vaniability of the dry and wet events in the hasin, The PCA showed that there
were twi leading components which explained over 8% of the spatial vanation of dry and wet events in the hasin, Further, the
contimeous wavelet iransform (CWT) was applied w the PCA scores in onder to capiure the time-lrequency dvnamics. The
wavelel transform of the SPETG and SPEN 2 identificd significant periodicities of 1 to 2 vears across the spectrum.

1 Introduction threat to contemporary waler resources management in the
world (Ciithu et al. 2008, Huang et al. 20025 Many sidies
have indicated that global warming alters the patterns of rain
(all resulting into more freguent extreme weather events such
as droughts and floods (Zhang et al, 20007, Climate models
predict that climate change is expected o increase the nisk of
dmought in some areas of the world and the risk ol extreme
precipitation and flooding in others (IPCC 20077,

Kenya has frequently witnessed prolonged and severe
droughts leading to clectrie power and water rationing with

Currently, there i great concern that climate change coupled
with human-induced environmental degradation is a major
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negative impacts on the economy (The World Bank 2011,
Power rationing and reduction in water supplies {espeeially
to Mairobi and the environs) have been attributed to a reduc
tien in available surface waler resources in the TRB
(MNakacgmwa and Wachana 201 2}, Morcover, increasing watcr
demands lead to conflicts among competing water users that
are mostly pronounced during drought periods (Iisdal and
Tallaksen 200%; Santos et al. 2000}, Studies have shewn that

€] Springer



