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Abstract

Ephemeral sand rivers are common throughout the world's dryland regions, often providing a
water source where alternatives are unavailable. Alluvial aquifer recharge results from rare
surface water flows. Assessment of surface flow frequency using traditional methods (rain or
flow gauges) requires a high-density monitoring network, which is rarely available. This
study aimed to determine if satellite optical imagery could detect infrequent surface flows to
estimate recharge frequency. Well-used sensors (Landsat and MODIS) have insufficiently
high spatio-temporal resolution to detect often short-lived flows in narrow sand rivers
characteristic of drylands. Therefore, Sentinel-2 offering 10 m spatial resolution was used for
the Shingwidzi River, Limpopo, South Africa. Based on an increase of Normalised
Difference Water Index relative to the dry season reference value, detection of surface flows
proved feasible with overall accuracy of 91.2% calculated against flow gauge records. The
methodology was subsequently tested in the ungauged Molototsi River where flows were
monitored by local observers with overall accuracy of 100%. High spatial and temporal
resolution allowed for successful detection of surface water, even when flow had receded
substantially and when the rivers were partially obstructed by clouds. The presented
methodology can supplement monitoring networks where sparse rainfall or flow records
exist.



