Meteoralogy and Atmaospheric Physics
httpa://dod.org/10.1007/500703-019-00667-8

ORIGINAL PAPER

e

The effect of Indian Ocean on Ethiopian seasonal rainfall
Getachew Dubache'?( . Bob Alex Ogwang™** . Victor Ongoma™® . Abu Reza Md. Towfiqul lsiam™’

Received: 7 April 2018/ Accepted: 26 March 2019
© Springer-Verlag GmbH Austria, part of Springer Nature 2019

Abstract

Singular value decomposition method is used 1o investigate the covariability between Ethiopian main rainy season | Kiremi,
June to September (JAS) | anomalies and the anomalous sea surface temperature (SST) in Indian Ocean based on precipita-
tion and SST reanalysis datasels. Results show that significant coupled modes of variability exist, with the first dominant
coupled mode explaining 49.3% and the second dominant coupled mode explains 12.6% of the tolal covariance. There is,
however, higher correlation between the second dominant coupled modes than the first one. The spatial pattern of the first
dominant mode shows a strong positive loading of S5T in the central part of Indian Ocean, and below (above) normal rainfall
in western (eastern) part of Ethiopia. The second dominant mode exhibits positive phase of Indian Ocean Dipole (1002) event,
with a strong posilive (negative) SST anomaly in the western (southeastern) sector of Indian Ocean. This is associated with
below (above) normal rainfall in northwestern (southeastern) region of Ethiopia. This is further aflirmed by the correlation
between the Dipole Mode Index of 10D and Ethiopian JJAS rainfall, which shows a negative (positive) correlation in the
northwestern (southeastern) region. The analysis of the circulation anomalies associated with the pure positive (negative)
10D years are associated with anomalous easterly (westerly) winds over Ethiopia. Further analysis reveals that there is a
widespread moisture diverpence over Ethiopia and neighboring countries during negative phase of 100D as opposed 1o the
positive phase of 10D which exhibits moisture convergence over the entire south and eastern Ethiopia, including parts of
Upanda, Kenya, South Sudan, and western Somalia. The findings from this study give insight into the influence of Indian
Ocean on Ethiopian JAS rainfall.

1 Intreduction

Responsible Bditor: 5. Trini Castelli.

In the tropics where the domain of this study lies, rainfall is
the most important climate variable since the economies of
most countries mainly rely on rain fed agriculture (Okoola
1999; Deverenx 2000; Korecha and Barnston 2007 ; Fraser
2007, Cheung et al. 2008, Bewket 2009). Ethiopa®s econ-
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omy is no exceplion on overreliance on climate sensitive
sectors such as agriculiure, water and energy, thus, being
very vulnerable to effects of climate variability and climate
change (Conway et al. 2011; EPCC 2015). Weather and
climate virtually affect all socio-economic sectors (IPCC
2007). The variability in timing and amounts of rainfall has
always resulied inio loss of life and properiy in Ethiopia.
Most of the Great Horn of African (GHA ) countries includ-
ing Ethiopia have experienced extreme climate events, espe-
cially drought throughout human history resulting into loss
of million lives and substantial economic damage (Cam-
berlin and Okoola 2003; Berhan et al. 2011). Recent stud-
ies (e.g., Sarah 2002; Ferris-Morris 2003; Tebaldi et al.
2006; Ongoma et al. 2018) present evidences suggesting
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