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Abstract

In crystalline basement regions of Africa, shallow weathered aquifers provide vital water resources for rural communities. To
quantify evidence of the behaviour of these shallow aquifers, groundwater levels were observed at a network of 65 boreholes within
the Romwe Catchment in southern Zimbabwe. Soil moisture was monitored at selected sites.

Groundwater hydrographs showed considerable spatial and temporal variation. Where the soil profile was freely draining,
groundwater levels typically responded within a few days of major rainstorms and large annual fluctuations in the water table of
up to 7 m were recorded. In areas where a thick clay layer exists, annual fluctuations were smaller and groundwater levels rose
more gradually in response to rainfall. In cultivated areas, vertical drainage was an important recharge mechanism. Groundwater
hydrographs typically have an exponential recession and, by the end of the dry season in the years studied, levels were close to
the base of the weathered aquifer. Variations in hydrograph response between years illustrate the importance of rainfall amount,

intensity and distribution on groundwater recharge.

Introduction

Crystalline basement aquifers are commonly classed as two
layer systems, with a shallow weathered layer overlying
fractured bedrock (Chilton and Foster, 1995). The frac-
tured bedrock is exploited by boreholes, typically 50-80 m
in depth and often cased in the weathered layer. The shal-
low weathered aquifers have traditionally been a vital
source of water for rural communities (Wright, 1992),
exploited by hand-dug wells, typically 1-1.2 m in diame-
ter. The depth of these wells is constrained by the depth
of weathering, which in southern Zimbabwe is often up to
15 m. Weathering is dependent on many factors, includ-
ing the texture and mineralogy of the underlying parent
rock, topography and climate. There may be significant
lateral variability both in the depth and the nature of the
weathering profile which in turn controls the depth to the
saturated zone and aquifer permeability.

In Zimbabwe, shallow weathered aquifers are currently
the focus of increased development for both domestic

water needs and small-scale irrigation (Lovell ez al., 1996).
Elsewhere in Africa, these aquifers may hold the key to
future resource development (Howard and Karundu,
1992). However, the relatively little quantitative evidence
of the long-term behaviour of these aquifers hampers eval-
uation of the sustainability of water supply schemes based
on such aquifers, and the appropriate development of
future groundwater exploitation. In particular, the
influence on aquifer recharge of variations in rainfall and
patterns of land use around water-points is unclear.
Natural resource management initiatives require an
improved understanding of aquifer and recharge charac-
teristics in areas where groundwater is important.

In this paper, characteristics of the observed ground-
water level fluctuations from a dense network of boreholes
in a small dryland catchment in southern Zimbabwe are
presented. The implications of these observations for man-
agement of groundwater resources in similar areas are con-
sidered.
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