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Abstract
In most cases, groundwater recharge is estimated by multiplying the magnitude
of water-level fluctuations in wells by the specific yield of the aquifer material or by
applying the water budget model or using the water-balance method. While other
parts of the water-balance equation, such as precipitation and runoff, are relatively
easy to measure, recharge remains an elusive process to quantify. This is especially so



because it depends not only on precipitation but also on meteorological conditions, as
well as on soil type, soil-moisture status, vegetation cover and condition, slope,
cultivation practices, and most of all, on evapotranspiration, which is a function of the
previously noted factors.

In this project, it focuses on developing an estimation of groundwater recharge,
which is so called “Indexical Groundwater Recharge Method (IGR)”. The proposed
approach in this project combines the water balance model, base-flow-record
estimation, and stable-base-flow analysis. Long-term mean annual groundwater
recharge is derived by determining the product of estimated long-term mean annual
runoff (the difference between precipitation and evapotranspiration) and the base-flow
index (BFI). The BFI is calculated from daily streamflow data obtained from
streamflow gauging stations. Mapping is achieved by using geographic information
systems (GIS) and geostatistics. The approach is computationally simple, requires
minimal optimization, and does not require complex hydrogeologic modeling nor
detailed knowledge of soil characteristics, vegetation cover, or land-use practices. The
technique is mainly a collection of existing methods which, to the best knowledge of
the authors, have not yet been combined in a similar fashion for recharge estimation.
It is expected to be most practical for regional-scale studies where the long-term mean
annual value of the spatially variable recharge is of interest. The approach was applied
using data from Taiwan to demonstrate the utility of the technique.

Key words: Indexical groundwater recharge, base-flow, evapotranspiration
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