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Abstract
A large amount of data is usually generated during environmental monitoring programmes. The data need to be transformed into
useful information that can be used for interpretation and analysis of problems. This paper outlines the feasibility of using
geographic information system (GIS) techniques in the analysis of catchment nutrient yields with the aim of providing a knowledge
base for effective decision-making. In this case the spatial and temporal distributions of the nutrient yields in the catchment were
analysed. Interpolation with the GIS packages (Arc View Version 3.1 and Arc View Spatial Analyst) enabled the estimation of yields
in areas without actual measurement thereof.
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Introduction

Procedures and analyses

The objective of the project on which this paper is based, is to
develop a methodology for managing the water quality in the rural
areas of developing semi-arid regions. The water quality problems
experienced in these areas are mostly of a diffuse nature and their
control is difficult. The major problems in the rural areas include
overgrazing, siltation, poor agricultural practices and poor land
management, emanating from technological, economical and sociopolitical problems with numerous stakeholders who have differing
goals and perceptions (Fedra, 1984, Ongley, 1998). This paper
follows on an earlier paper (Mtetwa and Schutte, 2002) in which
details of the Muda catchment, farming practices and pollution
loads are given. Here the focus is on the feasibility of using a
geographical information system (GIS) in the analysis of water
quality data to facilitate decision-making.
GIS can be defined as (ESRI 1996): An organised
collection of computer hardware, software, geographic
data, and personnel designed to efficiently capture, store,
update, manipulate, analyse, and display all forms of
geographically referenced information. GIS technology
integrates common database operations such as query
and statistical analyses with the unique visualisation and
geographic analysis benefits offered by maps and spatial
databases. These abilities distinguish GIS from other
information systems and make it a valuable tool for
explaining events, predicting outcomes, and planning
strategies.

A key parameter required in the development of water quality
management methodologies is the nutrient loads emanating from
catchment and subcatchments. These loads form the basis of any
decisions on the management actions to be taken to preserve water
quality. Nutrient loads were derived from the product of the
nutrient concentrations and their corresponding discharges as
described below.
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Water quality
Water quality data are not readily available in developing countries, and a water quality monitoring programme had to be implemented to obtain the required information. A total of 10 sampling
sites were established as is shown in Fig. 1. Water quality samples

Figure 1
Muda River subcatchments and sampling sites
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