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The magnitude of groundwater recharge and its dependence upon intensive (upper quartile) rainfall events in

deeply weathered crystalline rocks that underlie much of the tropics are not well resolved. In many areas, this lack

of knowledge arises from a lack of observational records. In the Upper Nile Basin of Uganda, we assess monitoring

records of daily rainfall and groundwater levels that extend back to 1998 (and 1994 at one site) to quantify

groundwater recharge and establish the relationship between rainfall intensity and groundwater recharge. The

latter association is of particular interest as global warming intensifies tropical precipitation. Previous research

indicated that observed recharge is biased to heavy rainfalls, exceeding a threshold of 10 mm day-1, than all

rainfall events. Here, we build on these investigations and apply analytical models that include both simple scalar

models and an integrated soil-moisture balance and water-table fluctuation method (SMB-WTF). Models highlight

the importance of applying a threshold precipitation value to simulate borehole hydrographs and thereby confirm

the bias in recharge to heavy rainfalls indicated previously by statistics. Further, simulated lag times between daily

rainfall and groundwater-level responses are short (<15 days), consistent with previous analyses using crosscorrelations,

and imply rapid vertical velocities (0.5 to 1.0 m/day) through the vadose zone that necessarily involve

preferential pathways that bypass the matrix of the shallow regolith. Uncertainty remains, however, in the

magnitude of recharge as a result of uncertainty in Sy though future analyses will be informed by new evidence

from geophysics (Magnetic Resonance Spectroscopy) constraining this uncertainty. Further field research is also

required to characterize the nature and prevalence of preferential pathways in deeply weathered crystalline rock

environments enabling rapid groundwater-level responses to heavy rainfall.
