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IWRM MODELLING, DECISION SUPPORT  

AND CAPACITY BUILDING 

Integrated Water Resources Management Pilot Project "Middle Olifants" - South Africa 

The Middle Olifants river catchment in North-East South Africa (Limpopo) is 
characterised by a large water demand, required for households, farming, 
mining industries and settlements. The German Federal Ministry of Education 
and Research is funding an IWRM pilot project in this region. As a part of this 
project, DHI was commissioned to, next to other solutions, perform 
catchment-wide IWRM modelling, implement a decision support system and 
raise awareness through the serious game MOSA Aqua Republica.  

OPTIMISED WATER ALLOCATION AND CONTROLLING ITS QUALITY 

A water allocation model has been set up for the project region with MIKE 

HYDRO Basin (MIKE Powered by DHI software), which is the basis to the project 

tasks from DHI. The model includes all 39 quaternary catchments of the "Middle 

Olifants" region and is based on the WRYM model from the South African 

Department Water and Sanitation (DWS). For each of the quaternary catchments 

runoff time-series were provided. A river network has been set up, where major 

dams and aggregated farm dams are represented. Each water user is defined 

with a time-varying water demand and, if applicable, a return flow into the system. 

The water users in the project region are mainly irrigation users, mines, urban 

settlements and water treatment works. As a result, the model provides the water 

demand and deficit for each single user, each quaternary catchment and the 

model as a whole.  

MIKE HYDRO can also integrate quality modelling for relevant substances in the 

project area, by coupling the quantity model with the module ECO Lab. After an 

extensive assessment of critical substances in the region, water quality modelling 

has been performed for sulphates and validated with local measurement data. 

PROJECT 

Integrated Water Resources Management Pilot 

Project "Middle Olifants" - South Africa 

DHI PROJECT TASKS 

 Integrated Water Resource Management 

 Modelling water resources allocation 

 Modelling water quality 

 Decision support 

 Stakeholder involvement 

 Raising awareness and capacity building 

CHALLENGE 

 Management of water demands of different 

users 

 Finding solutions to improve water resources 

allocation and water quality 

 Education in sustainable water management 

SOLUTION 

 Water resources and water quality modelling 

and analyses 

 Decision Support System   

 Web application 

 Model based Water Game  

VALUE 

 Predictable and optimised water allocations 

 Better identification of water quality issues 

 User friendly Decision Support System 

 Increased awareness of water  

management issues 

Water Resources Model of Middle Olifants region, quantity and quality components 
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MOSA DECISION SUPPORT SYSTEM - 

VISUALISATION OF CURRENT STATE AND 

PREDICTIONS IN THE CATCHMENT, SUPPORT 

DECISION MAKING AND INFORMING 

STAKEHOLDERS 

The MIKE HYDRO model has been integrated in to a 

decision support system based on the MIKE INFO and 

OPERATIONS Platform, which provides advanced data 

handling, scenario analysis, real-time application and a  

web-information platform. This allows different scenarios to 

be simulated and forecasts on further developments in the 

region can be analysed.  

The MOSA Web Application works as a generalised 

information portal. These tools can support the local and 

national authorities to identify effective measures against 

water scarcity in the Middle Olifants region and offers a 

platform to communicate these measures to the 

stakeholders involved. 

MOSA WATER GAME - RAISING AWARENESS AND 

BUILD IWRM CAPACITY  

MOSA Aqua Republica is a tailored water game adapted to 

the Middle Olifants region in South Africa based on the 

game platform Aqua Republica. The game reflects the 

conditions of the Middle Olifants catchment and has been 

customised to include typical features, including agriculture 

and specific irrigation methods, local industries, mines and 

different ecosystem types.  

MOSA Aqua Republica has been developed in the unity 

game engine, is linked to the water allocation model MIKE 

HYDRO Basin and can be played online in a web browser. 

MOSA Aqua Republica addresses the need of raising 

awareness and capacity building in sustainable water 

resource management. It has been presented in 

stakeholder workshops and was used for the 2014 South 

Africa Water Game Challenge, with large success and 

valuable feedback to increase the acceptance of serious 

games for capacity development. 

CUSTOMISABLE SOLUTION 

The integrated framework presented for the pilot site “Middle 

Olifants”, includes an advanced water allocation model combined 

with a Decision Support System, which can be transferred to other 

regions by taking into account local conditions, water data and 

scenarios. 

MOSA Aqua Republica is a successful e-learning tool to raise IWRM 

awareness of different types of stakeholders. The know-how based 

on a real world model is customizable to other areas and learning 

goals. 
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Decision Support System based on the MIKE OPERATIONS 

Platform 

Contact: info@dhigroup.com 

For more information, visit: www.iwrm-southafrica.de, www.dhigroup.com, mosa.aquarepublica.com 
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MOSA Web Application 

MOSA Water Game as seen in a web-browser 


