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The conceptualization of streamflow generation at the 41-ha forested Panola Moun-
tain Research Watershed (PMRW) has been refined through hydrologic modeling and
data analysis of long-term hydrometric and hydrochemical data. Runoff at PMRW
is controlled primarily by two processes, runoff from a 3.6-ha bedrock outcrop and
groundwater discharge from a∼5-m thick riparian zone aquifer. The timing and de-
livery mechanisms of water from hillslopes, storage and leakage in the bedrock, and
evapotranspiration are other major factors affecting the hydrological response of the
watershed. For example, the timing of runoff is sensitive to antecedent watershed wet-
ness; wetting fronts takes as much as 1 hour from the time of peak rainfall to the time
of peak stormflow during dry antecedent conditions and less than 10 minutes during
wet antecedent conditions. This paper compares results of dynamic TOPMODEL and
a transfer-function model for different fixed time intervals ranging from 1 minute to 1
day to explore the mechanisms of streamflow generation. The results of the transfer-
function model of bedrock runoff significantly improved with the addition of a leaky
storage component. Although saturated flow on bedrock occurs on hillslopes during
large rainstorms, a tracer experiment showed that flow occurs through the bedrock on
the hillslopes during lower intensity but similar magnitude simulated rainfall. Stream-
flow predictions from these models are compared with the timing of changes in hy-
drological characteristics in the watershed including soil-moisture content, evapotran-



spiration derived from sapflow measurements, groundwater levels, and a calculated
antecedent precipitation index.


