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Agriculture remains the dominant source of food production and the livelihood foundation for
majority of the rural poor in the sub-Saharan Africa, including Ethiopia. Access to agricultural-
water is, however, a limitation hindering crop productivity and end food insecurity in the drylands.
In rain-deficit lowlands such as in the Raya-valley, flood-based farming is a means of improving
crop production. Such spate irrigation systems grow in importance; though the effects of
headwater hydrological deficit on flood-farming systems are lacking evidence. The present work
investigates the impacts of headwater hydrological deficit on spate-irrigated agriculture in Tsge'a
spate systems. Canal length and area of spate-irrigated agriculture along Guguf river for the 1980s
and 2010s were tracked using Global Positioning System; while runoff trend analysed using linear
regression. Annual volume of flash-flood shrunk by 7.36x10° m®. This is mainly due to changing
climate and increasing water retention by the soil and humans at the escarpment. As a result,
length of canals and area of spate-based farms downstream declined by 1.37 km (35%) and 1540
ha (57.5%), respectively, only in three decades time. This corresponds to an average withdrawal of
-44 ha yr''. A 1x10° m? decline in flash-flood caused a 366.4 ha decline in spate-based farms.
Moreover, farm fields located next to the river course are less affected, as compared to farms on
the tail of the scheme. If the current trend continues, there is likely a high risk that the remaining
farms currently receiving flood may run out of spate systems. Therefore, flood management
technologies are needed to optimize the efficiency of soil moisture in the spate system.
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