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1. Introduction

▪ Water is essential to life

▪ Water is unevenly distributed

▪ Increasing populations place greater pressure on water resources

Source: Duncan Hay

Source: World Resources Institute

The main challenges

Source: Pixabay



2. Basic concepts

The Water Cycle

▪ Describes the continuous movement of water on and in the earth

Source: Duncan Hay Source: Duncan HaySource: Catherine Pringle

Source: Palmer et al., 2018



2. Basic concepts

Blue, green & grey water

▪ Blue water is the fresh water stored in rivers, lakes and aquifers

▪ Green water is the water stored in soil moisture

▪ Grey water is water that is polluted from domestic and industrial use

Source: Duncan Hay

Source: Wikimedia commons



2. Basic concepts

The catchment

▪ A catchment (also known as a 

drainage basin) is an area of 

land where water collects in 

a landscape

▪ Water flows from the high 

outer edges of a catchment 

and collects in rivers and 

streams

▪ The size, shape, topography, 

soil type and land use of a 

catchment affects how water 

flows 
Source: Duncan Hay Source: Patre., 2019

Source: Wikimedia commons



2. Basic concepts

▪ Catchments are defined according to major river systems

▪ The largest are primary catchments

▪ Primary catchments are subdivided into secondary, tertiary and 

quaternary catchments

Source: Duncan Hay

Types of catchments



2. Basic concepts

Water management in South Africa

▪ For management purposes, South Africa is arranged into 9 Water 

Management Areas

▪ The uMngeni catchment is located in the Pongola-Mtamvuna Water 

Management Area

Source: Catherine Pringle

Source: Breede-Gouritz CMASource: Duncan Hay



2. Basic concepts

The ecosystem

▪ An ecosystem is a community 

or group of living organisms 

that interact with their 

environment

▪ Ecosystems include biotic 

(living) and abiotic (non-living) 

factors

▪ There are 3 major classes of 

ecosystems:

- Freshwater ecosystems

- Terrestrial ecosystems

- Marine ecosystems
Source: Larbert High



2. Basic concepts

▪ Ecosystem services are the 

benefits that people obtain 

from the environment 

▪ Ecosystem services support 

human wellbeing

▪ There are 4 types of 

ecosystem services:

- Provisioning

- Regulating

- Cultural

- Supporting

Source: Duncan Hay

Ecosystem services

Source: Millennium Ecosystem Assessment, 2005



2. Basic concepts

▪ Land and water are inter-linked

▪ Land cover describes the cover or material of the land surface 

▪ Land cover has a big impact on runoff and infiltration

Source: Le Maitre et al., 2014

Land-water linkages

Source: Wikimedia commons



2. Basic concepts

▪ Land is used for different purposes

▪ Human activities can change land cover 

▪ Human activities also affect water quality and quantity

The impact of human activities on land and water resources

Source: Duncan Hay
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