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Abstract 
 

Surface water modelling codes and surface water quality modelling codes are essential tools 

for managing and protecting water resources. These codes simulate complex hydrological and 

water quality processes, and can be used to evaluate the impact of human activities and 

climate change on surface water resources. This article provides an overview of the most 

commonly used surface water modelling codes and surface water quality modelling codes, 

their applications in water resources management and environmental protection, and their 

strengths and limitations. The article emphasizes the importance of careful consideration of 

input data, model assumptions, and computational resources when using these codes. Despite 

their limitations, surface water modelling codes and surface water quality modelling codes 

are invaluable for developing effective water management strategies, protecting aquatic 

ecosystems and human health, and mitigating the impact of climate change on water 

resources. 

 

Introduction 
 

Surface water is one of the most important natural resources on earth. It provides numerous 

benefits to society, including water supply, transportation, recreation, and ecological services. 

However, the quality of surface water can be impacted by various human activities, such as 

urbanization, agriculture, and industry, which can lead to water pollution and degradation. In 

order to manage and protect surface water resources, it is important to use surface water 

modelling codes and surface water quality modelling codes. In this article, we will discuss 

these codes in detail, including their applications, strengths, and limitations. 

 

Surface Water Modelling Codes 
 

Surface water modelling codes are computer programs that simulate the flow of water on the 

surface of the earth. They use mathematical equations to predict the movement of water 

across the landscape, including rivers, lakes, and wetlands. These codes can be used to 

analyze and predict the effects of different factors on surface water flow, such as rainfall, 

land use changes, and climate change. They are also used to develop flood maps, water 

allocation plans, and water supply assessments. 

 

There are many surface water modelling codes available, each with its own strengths and 

limitations. Some of the most commonly used codes are: 

 

HEC-RAS (Hydrologic Engineering Center's River Analysis System): HEC-RAS is a widely 

used software program for hydraulic modelling of rivers and streams. It is used to analyze 

water levels, flows, and velocities in rivers and streams, as well as to predict the effects of 

changes in the river channel or surrounding landscape. 

 



MIKE 11: MIKE 11 is a comprehensive hydrodynamic and hydraulic modelling software 

package for simulating the movement of water in rivers, estuaries, and coastal zones. It can 

be used to model water quality and sediment transport, as well as to analyze flood risk and 

water resource management. 

 

SWMM (Storm Water Management Model): SWMM is a dynamic modelling tool for 

stormwater runoff and wastewater management. It can simulate the quantity and quality of 

stormwater runoff from urban areas, and can be used to evaluate the effectiveness of different 

stormwater management practices. 

 

LISFLOOD-FP: LISFLOOD-FP is a hydrodynamic model that simulates the flow of water 

over floodplains. It can be used to simulate flooding events, as well as to analyze the effects 

of land use changes and climate change on flood risk. 

 

Delft3D: Delft3D is a three-dimensional modelling tool for simulating the movement of 

water, sediment, and waves in estuaries, coastal areas, and rivers. It can be used to analyze 

the effects of human activities on the marine environment, such as dredging and port 

construction. 

 

Surface Water Quality Modelling Codes 
 

Surface water quality modelling codes are computer programs that simulate the fate and 

transport of pollutants in surface water. They use mathematical equations to predict how 

pollutants move and degrade in water bodies, as well as to evaluate the effectiveness of 

different pollution control strategies. These codes are essential for assessing the impact of 

human activities on water quality, and for developing strategies to manage and protect water 

resources. 

 

There are many surface water quality modelling codes available, each with its own strengths 

and limitations. Some of the most commonly used codes are: 

 

QUAL2K: QUAL2K is a water quality modelling tool that simulates the fate and transport of 

pollutants in rivers and streams. It can be used to analyze the impact of point and non-point 

source pollution on water quality, as well as to evaluate the effectiveness of pollution control 

measures. 

 

WASP (Water Quality Analysis Simulation Program): WASP is a dynamic modelling tool for 

simulating the transport and fate of pollutants in surface water. It can be used to evaluate the 

impact of various pollutants on water quality, as well as to develop management strategies to 

protect water resources. 

 

CE-QUAL-W2: CE-QUAL-W2 is a water quality modelling code that simulates the physical, 

chemical, and biological processes in lakes and reservoirs. It can be used to evaluate the 

impact of nutrient loading, algae growth, and sedimentation on water quality, as well as to 

develop management strategies for improving water quality. 

 

QUAL2E: QUAL2E is a water quality modelling code that simulates the fate and transport of 

pollutants in estuaries and coastal waters. It can be used to evaluate the impact of pollutants 

on water quality, as well as to develop management strategies for protecting aquatic 

ecosystems and human health. 



 

SWAT (Soil and Water Assessment Tool): SWAT is a comprehensive modelling tool for 

assessing the impact of land use and management practices on water quality. It can simulate 

the transport of sediment, nutrients, and pesticides in surface water, as well as to evaluate the 

effectiveness of different management practices in reducing pollutant loading. 

 

Applications of Modelling Codes for Surface Water and Surface Water 

Quality  
 

Surface water modelling codes and surface water quality modelling codes have many 

applications in water resources management and environmental protection. Some of the most 

important applications are: 

 

Flood mapping and flood risk assessment: Surface water modelling codes can be used to 

develop flood maps and to evaluate the risk of flooding in different areas. This information is 

essential for developing flood warning systems, emergency response plans, and flood 

management strategies. 

 

Water allocation and management: Surface water modelling codes can be used to evaluate 

water availability and to develop water allocation plans for different uses, such as irrigation, 

drinking water supply, and industrial use. These codes can also be used to simulate the 

impact of water management strategies, such as water conservation measures and water 

pricing policies. 

 

Environmental impact assessment: Surface water quality modelling codes can be used to 

evaluate the impact of human activities, such as agriculture, industry, and urbanization, on 

water quality and aquatic ecosystems. This information is essential for developing effective 

pollution control strategies and for protecting aquatic ecosystems and human health. 

 

Climate change impact assessment: Surface water modelling codes can be used to simulate 

the impact of climate change on surface water resources, such as changes in rainfall patterns, 

temperature, and snowmelt. This information is essential for developing adaptation strategies 

and for mitigating the impact of climate change on water resources. 

 

Water quality monitoring and management: Surface water quality modelling codes can be 

used to monitor water quality and to evaluate the effectiveness of pollution control measures. 

This information is essential for developing water quality management plans and for 

protecting human health and the environment. 

 

Strengths and Limitations of Modelling Codes for Surface Water and 

Surface Water Quality  
 

Surface water modelling codes and surface water quality modelling codes have many 

strengths and limitations, which should be considered when selecting a code for a particular 

application. Some of the most important strengths and limitations are: 

 

 

 

 



Strengths of surface water modelling codes: 

 

▪ Can simulate complex hydrological processes and interactions between surface water 

and groundwater. 

▪ Can be used to evaluate the impact of different management strategies on surface 

water resources. 

▪ Can be used to develop flood maps and to evaluate flood risk in different areas. 

▪ Can be used to simulate the impact of climate change on surface water resources. 

 

Limitations of surface water modelling codes: 

 

▪ Require detailed input data and calibration to accurately simulate surface water 

processes. 

▪ May be limited by computational resources and time required to run simulations. 

▪ May be subject to uncertainty and error, particularly in predicting extreme events and 

rare phenomena. 

▪ May require specialized expertise to use and interpret results. 

 

Strengths of surface water quality modelling codes: 

 

▪ Can simulate the fate and transport of pollutants in surface water and evaluate the 

impact of different pollution control strategies. 

▪ Can be used to evaluate the impact of human activities on water quality and aquatic 

ecosystems. 

▪ Can be used to develop water quality management plans and to monitor the 

effectiveness of pollution control measures. 

▪ Can be used to evaluate the impact of climate change on water quality. 

 

Limitations of surface water quality modelling codes: 

 

▪ Require detailed input data on pollutant sources, concentrations, and loading rates. 

▪ May be limited by uncertainty and variability in pollutant fate and transport processes. 

▪ May be subject to error due to incomplete or inaccurate data on pollutant sources and 

concentrations. 

▪ May require specialized expertise to use and interpret results. 

 

Conclusion 
 

Surface water modelling codes and surface water quality modelling codes are essential tools 

for managing and protecting water resources. These codes can simulate complex hydrological 

and water quality processes, and can be used to evaluate the impact of human activities and 

climate change on surface water resources. However, these codes also have limitations, and 

require careful consideration of input data, model assumptions, and computational resources. 

Despite these limitations, surface water modelling codes and surface water quality modelling 

codes are invaluable for developing effective water management strategies, protecting aquatic 

ecosystems and human health, and mitigating the impact of climate change on water 

resources. 

 

 


