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Abstract
This paper presents a preliminary stage in the development of an alternative parameterisation procedure for the Pitman
monthly rainfall runoff model which enjoys popular use in water resource assessment in Southern Africa. The estimation
procedures are based on the premise that it is possible to use physical basin properties directly in the quantification of the soil
moisture accounting, runoff, and recharge and infiltration parameters. The results for selected basins show that the revised
parameters are at least as good as current regionalised sets or give satisfactory results in areas where no regionalised parameters exist.
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Introduction
The reliable quantification of hydrological variables is a prerequisite for sustainable water resource management, planning
and development within basins. In Southern Africa this is not
easy given the problem of data paucity as a result of shrinking
measurement networks due to economic and manpower problems (Hughes, 1997; Oyebande, 2001). This means that most
of the basins are virtually ungauged leading to uncertainty in
the design of water resource systems. However, in spite of these
problems water resource developments must continue to take
place to satisfy the economic and social development needs of
communities (Mazvimavi, 2003). The current impetus in hydrology is improving methods that enable hydrological predictions
to be made in basins with limited or no historical measurement
records and the reduction of the uncertainties associated with
these predictions (Sivapalan et al., 2003).
The Pitman model (Pitman, 1973) has been used extensively
for water resource assessment in Southern Africa (Midgley et
al., 1994; Hughes, 1997; SWECO, 2004; Hughes et al., 2006).
The original model was developed in 1973 by WV Pitman,
but the version applied for the present study has undergone a
number of modifications, the most substantial of which being
the addition of revised procedures for simulating the interaction
between surface and groundwater (Hughes, 2004a; Hughes and
Parsons, 2005). Based on the success of the Pitman model when
used in many basins of varying characteristics across Southern
Africa during the FRIEND (Flow Regimes from International
Experimental Network Data) project (Hughes, 1997), there is a
need to further explore its use in other parts of the region. One
of the objectives of such a study would be to develop regional
parameter sets similar to those established during the South
African water resources assessment project of the 1990s (Midgley et al., 1994). This is a practical solution for water resource
managers who are often called upon to make hydrological predictions in data-scarce areas for long-term, often highly capital* To whom all correspondence should be addressed.
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ised water resource development projects. However, the success
of the regional application of the model depends on the development of, among other things, parameterisation procedures
that depend less on observed records whose integrity is often
dubious. Previous work on the regionalisation of the parameters of the Pitman model has been based on either statistical
analysis of calibrated parameter values against some measurable
basin attributes or some form of parameter mapping based on
assumptions of regional hydrological homogeneity (Midgley et
al., 1994; Hughes, et al., 2006). While these methods have the
potential to produce reasonable results, there are often limited
observed streamflow data that can be used to establish the calibrated parameter sets. There is also uncertainty linked to how
representative the available records are of the natural hydrology
given the existence of upstream influences in most basins
This paper describes the preliminary development of an
alternative parameter quantification approach based on the physical attributes of a basin. It addresses the question of whether
physical basin properties and the role they play in runoff generation can be used directly in the estimation of parameter values. This would greatly enhance the application of the model
in both gauged (through calibration) and ungauged (through
regionalisation) basins. Only the soil -moisture accounting,
runoff, recharge and surface infiltration parameters are considered. The motivation for this type of estimation procedure
is that the model is soundly based in conceptual hydrology and
the parameters are physically interpretable, hydrometeorological and hydrogeological data are available from various studies
and collected by various agencies in the region that can be used
for hydrological modelling, and the advent of GIS and remotesensing techniques can aid in the collection and processing of
physical basin property data. The study may also provide further direction and incentive for the collection and processing of
physical basin property data and identify the type of data that
needs to be collected for hydrological modelling. It is hoped
that this approach will result in a more consistent parameterisation of the Pitman model and, therefore, enhance its application in ungauged basins and regionalisation. This paper briefly
discusses the ungauged problem, and then looks at the different
regionalisation techniques before giving a brief synopsis of the
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