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Abstract 
 

Surface water modelling studies are crucial tools for assessing surface water resources and 

informing water resource management decisions. To conduct accurate and reliable surface 

water modelling studies, it is essential to follow certain tips. These tips include defining study 

objectives, collecting high-quality data, selecting an appropriate model, calibrating and 

validating the model, and communicating results effectively. Defining clear study objectives 

ensures that the data collected and model selected align with the study's goals. Collecting 

comprehensive and representative data ensures that the model accurately represents the study 

area. Selecting an appropriate model and calibrating and validating it ensures the model 

produces reliable results. Finally, communicating results effectively ensures that 

stakeholders, decision-makers, and the public understand the study's implications and can 

make informed decisions about surface water management. By following these tips, surface 

water modelling studies can produce accurate and reliable results to inform water resource 

management decisions. 

 

Introduction 
 

Surface water modelling studies are important tools for assessing the quality and quantity of 

surface water resources. These studies provide valuable information for water resource 

managers, planners, and decision-makers in determining how best to manage and allocate 

water resources. Surface water modelling studies are essential for understanding the impact 

of land use change, climate change, and other factors on surface water quality and quantity. 

 

In this article, we will discuss some tips for conducting surface water modelling studies. 

These tips include defining study objectives, collecting data, selecting an appropriate model, 

calibrating and validating the model, and communicating results effectively. 

 

Define Study Objectives 

 

The first step in conducting a surface water modelling study is to define the study objectives. 

Study objectives will guide the selection of data sources, model parameters, and the overall 

scope of the study. Study objectives should be specific, measurable, achievable, relevant, and 

time-bound (SMART). 

 

For example, a study objective might be to model the impact of land use change on surface 

water quality in a specific watershed. The objective is specific because it focuses on a 

particular type of change, measurable because it can be quantified, achievable because it is 

within the scope of the study, relevant because it is related to surface water quality, and time-

bound because it has a specific timeframe. 

 

 



Collect Data 

 

The second step in conducting a surface water modelling study is to collect data. Data 

collection is critical because the accuracy and reliability of the model depend on the quality 

of the data used. The data required for a surface water modelling study will depend on the 

study objectives and the model selected. Generally, data will be required for the following: 

 

➢ Hydrology: precipitation, temperature, evapotranspiration, streamflow, etc. 

➢ Topography: elevation, slope, aspect, etc. 

➢ Land use/cover: vegetation, impervious surfaces, etc. 

➢ Soils: soil texture, permeability, infiltration, etc. 

➢ Water quality: nutrients, metals, bacteria, etc. 

 

Data can be collected from various sources, such as satellite imagery, aerial photography, 

ground surveys, and existing databases. The data should be representative of the study area 

and as spatially and temporally comprehensive as possible. 

 

Select an Appropriate Model 

 

The third step in conducting a surface water modelling study is to select an appropriate 

model. Surface water modelling models vary in complexity, and the model selected should be 

appropriate for the study objectives and data available. Some commonly used surface water 

models include: 

 

➢ SWAT (Soil and Water Assessment Tool) 

➢ HEC-HMS (Hydrologic Engineering Center - Hydrologic Modelling System) 

➢ MIKE SHE (Modular Integrated Hydrologic Modelling System) 

 

Each model has its strengths and weaknesses and is designed for a specific purpose. It is 

essential to understand the capabilities and limitations of each model before selecting one for 

a particular study. 

 

Calibrate and Validate the Model 

 

The fourth step in conducting a surface water modelling study is to calibrate and validate the 

model. Calibration and validation are essential steps in ensuring the accuracy and reliability 

of the model. 

 

Calibration involves adjusting the model parameters to simulate the observed hydrologic 

conditions accurately. Calibration typically involves comparing simulated results to observed 

data, and adjusting model parameters until the simulated results match the observed data. 

 

Validation involves testing the model's ability to predict hydrologic conditions that were not 

used in the calibration process. Validation typically involves comparing simulated results to 

independent data sets. 

 

 

 

 

 



Communicate Results Effectively 

 

The final step in conducting a surface water modelling study is to communicate results 

effectively. The results of the study should be communicated in a way that is clear and 

understandable to stakeholders, decision-makers, and the public. Effective communication of 

study results involves the following: 

 

➢ Use of clear and concise language 

➢ Use of visual aids, such as graphs, charts, and maps 

➢ Providing context and explaining technical terms 

➢ Presenting the limitations and uncertainties of the study 

➢ Providing recommendations and implications for decision-making 

 

It is essential to tailor the communication of study results to the target audience. For example, 

technical reports may be appropriate for scientists and engineers, while summaries and 

infographics may be more suitable for the general public. 

 

Conclusion 
 

Surface water modelling studies are essential tools for assessing the quality and quantity of 

surface water resources. The tips outlined in this article, including defining study objectives, 

collecting data, selecting an appropriate model, calibrating and validating the model, and 

communicating results effectively, can help ensure the accuracy and reliability of these 

studies. By following these tips, water resource managers, planners, and decision-makers can 

make informed decisions about the management and allocation of surface water resources. 

 

 

 

 

 

 

 

 

 

 


