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Abstract 
 

As water scarcity continues to be a pressing issue globally, rainwater harvesting (RWH) has 

emerged as a promising solution to mitigate water shortage. However, the success of RWH 

implementation largely depends on the availability of a reliable map of the potential for 

RWH. Mapping the potential for RWH involves identifying and analyzing various factors 

such as rainfall patterns, topography, land use, and soil type, among others. This 

comprehensive review article aims to provide an overview of the existing methods and 

approaches for mapping the potential for RWH. It examines the various factors that influence 

the potential for RWH and discusses the available tools and techniques for mapping RWH 

potential at different spatial scales. The article also highlights the challenges and limitations 

associated with RWH mapping and provides recommendations for future research in this 

field. 

 

Introduction 
 

Water scarcity is a growing concern worldwide, and it is expected to worsen in the coming 

years due to population growth, urbanization, and climate change. The availability of fresh 

water is limited, and the demand for water is increasing at an alarming rate. One of the 

solutions to mitigate water shortage is rainwater harvesting (RWH), which involves 

collecting and storing rainwater for various uses such as irrigation, domestic use, and 

industrial purposes. RWH has the potential to reduce water demand from traditional sources 

and provide a reliable and sustainable source of water. 

 

The success of RWH implementation largely depends on the availability of a reliable map of 

the potential for RWH. Mapping the potential for RWH involves identifying and analyzing 

various factors such as rainfall patterns, topography, land use, and soil type, among others. A 

comprehensive understanding of these factors is essential to determine the suitability and 

feasibility of RWH in a given location. Therefore, the objective of this review article is to 

provide an overview of the existing methods and approaches for mapping the potential for 

RWH. The article will examine the various factors that influence the potential for RWH and 

discuss the available tools and techniques for mapping RWH potential at different spatial 

scales. The article will also highlight the challenges and limitations associated with RWH 

mapping and provide recommendations for future research in this field. 

 

Factors Affecting Rainwater Harvesting Potential 
 

The potential for RWH varies depending on several factors, including rainfall patterns, 

topography, land use, and soil type, among others. Understanding these factors is crucial in 

mapping the potential for RWH. 

 

 

 



Rainfall Patterns 

 

Rainfall is a fundamental factor in determining the potential for RWH. The amount, intensity, 

and distribution of rainfall in a given location influence the amount of water that can be 

harvested. Areas with high rainfall are generally considered suitable for RWH. However, the 

temporal and spatial variability of rainfall patterns must also be considered. The temporal 

variability refers to the variation in rainfall patterns over time, while the spatial variability 

refers to the variation in rainfall patterns across space. Areas with high temporal variability 

may experience periods of drought or low rainfall, which may affect the availability of water 

for harvesting. On the other hand, areas with high spatial variability may have localized 

rainfall patterns, making it difficult to capture and harvest the water effectively. 

 

Topography 

 

Topography refers to the shape and elevation of the land surface. It influences the flow of 

water and the potential for RWH. Areas with steep slopes and rugged terrain are generally not 

suitable for RWH due to the high runoff rates, which make it difficult to capture and store the 

water effectively. On the other hand, areas with gentle slopes and flat terrain are ideal for 

RWH as they allow for the collection and storage of water. 

 

Land Use 

 

Land use refers to the activities that take place on the land surface, such as agriculture, 

urbanization, and forestry. Land use affects the potential for RWH as it affects the surface 

permeability, vegetation cover, and soil characteristics. Areas with high levels of urbanization 

and impervious surfaces such as concrete and asphalt are not suitable for RWH as they 

prevent the infiltration of water into the soil. On the other hand, areas with vegetation cover 

such as forests and agricultural lands are ideal for RWH as they promote the infiltration of 

water into the soil. 

 

Soil Type 

 

Soil type refers to the physical and chemical characteristics of the soil, such as texture, 

structure, and porosity. Soil characteristics affect the infiltration capacity and water-holding 

capacity of the soil, which are critical in determining the potential for RWH. Areas with 

sandy or rocky soils may have low water-holding capacity, while areas with heavy clay soils 

may have low infiltration capacity, making them unsuitable for RWH. On the other hand, 

areas with loamy soils are ideal for RWH as they have high water-holding capacity and 

infiltration capacity. 

 

Mapping Rainwater Harvesting Potential 
 

Mapping the potential for RWH involves identifying and analyzing the various factors that 

influence the potential for RWH. Several methods and approaches have been developed for 

mapping RWH potential at different spatial scales, including global, regional, and local 

scales. 

 

 

 

 



Global Scale 

 

At the global scale, satellite-based remote sensing techniques are used to estimate the 

potential for RWH. These techniques use satellite data to estimate the amount of rainfall and 

the land surface characteristics that influence the potential for RWH, such as land cover and 

topography. The data are analyzed using geographic information system (GIS) software to 

produce maps of the potential for RWH. These maps provide a broad overview of the 

potential for RWH at the global scale, but they may not be accurate enough for local planning 

purposes. 

 

Regional Scale 

 

At the regional scale, statistical models are used to estimate the potential for RWH based on 

historical rainfall data and land surface characteristics. These models use regression analysis 

to identify the relationship between rainfall and the land surface characteristics that influence 

the potential for RWH, such as topography and soil type. The models are calibrated using 

historical rainfall data and validated using independent data sets. The output of these models 

is a map of the potential for RWH at the regional scale. 

 

Local Scale 

 

At the local scale, site-specific data such as rainfall data, topography data, and soil data are 

used to estimate the potential for RWH. These data are analyzed using GIS software to 

produce maps of the potential for RWH at the local scale. The maps provide a detailed and 

accurate assessment of the potential for RWH at the site-specific level, which is essential for 

planning and implementation purposes. 

 

Mapping the potential for rainwater harvesting (RWH) at a local scale involves the use of 

various techniques and tools to identify suitable areas for RWH systems. These techniques 

can be broadly categorized into remote sensing, statistical modelling, and site-specific data 

analysis. 

 

Remote sensing techniques involve the use of satellite imagery and aerial photographs to 

obtain information on rainfall, land use, topography, and soil characteristics. This data can 

then be used to develop maps that show the potential for RWH in a given area. For example, 

satellite data can be used to estimate the amount of rainfall in a particular area and to identify 

areas with high and low rainfall. This information can be combined with other data such as 

soil type and topography to produce maps that show the potential for RWH in different parts 

of the area. 

 

Statistical modelling techniques involve the use of statistical methods to analyze data and 

develop models that predict the potential for RWH. These models can be based on historical 

rainfall data, soil type, topography, and other factors that influence the potential for RWH. 

For example, a regression analysis can be used to identify the relationship between rainfall 

and the potential for RWH in a given area. The resulting model can then be used to predict 

the potential for RWH in different parts of the area. 

 

Site-specific data analysis involves the collection and analysis of data on soil type, 

topography, and other factors that influence the potential for RWH in a particular location. 

This data can then be used to develop maps that show the potential for RWH in that location. 



For example, a site-specific analysis can be used to identify areas with good soil infiltration 

rates and areas with high water tables, which are suitable for different types of RWH systems. 

 

The choice of technique depends on the availability and quality of data, as well as the scale of 

analysis. Remote sensing techniques are useful for large-scale analysis, while site-specific 

data analysis is suitable for small-scale analysis. Statistical modelling can be used for both 

small and large-scale analysis, depending on the data available. These techniques can help to 

identify suitable areas for RWH systems and to design systems that are appropriate for the 

local conditions. 

 

Challenges and Limitations 
 

Mapping the potential for RWH is a complex process that involves several challenges and 

limitations. One of the main challenges is the lack of accurate and reliable data, particularly 

in developing countries. The availability of data such as rainfall data, topography data, and 

soil data is limited in many regions, making it difficult to estimate the potential for RWH 

accurately. 

 

Another challenge is the complexity of the factors that influence the potential for RWH. The 

interaction between factors such as rainfall patterns, topography, land use, and soil type is 

complex, and it may be difficult to capture this complexity accurately in a map. 

 

In addition, the available tools and techniques for mapping the potential for RWH are often 

limited by their spatial resolution and accuracy. Satellite-based remote sensing techniques 

provide a broad overview of the potential for RWH but may not be accurate enough for local 

planning purposes. On the other hand, site-specific data may provide a detailed and accurate 

assessment of the potential for RWH but may not be feasible to collect and analyze at a large 

scale. 

 

Conclusion and Recommendations 
 

Mapping the potential for RWH is a critical step in planning and implementing RWH 

systems. It helps to identify areas that are suitable for RWH and to design systems that are 

appropriate for the local conditions. However, mapping the potential for RWH is a complex 

process that requires accurate and reliable data and the use of appropriate tools and 

techniques. 

 

To overcome the challenges and limitations of mapping the potential for RWH, it is 

recommended to: 

 

Improve data collection and management: Efforts should be made to improve the collection 

and management of data such as rainfall data, topography data, and soil data. This can be 

achieved through the use of advanced technologies such as remote sensing and GIS. 

 

Develop integrated models: Integrated models that consider the interaction between factors 

that influence the potential for RWH should be developed. These models should be able to 

capture the complexity of the factors and provide accurate estimates of the potential for 

RWH. 

 



Combine different techniques: Different techniques such as remote sensing, statistical 

modelling, and site-specific data analysis should be combined to produce more accurate and 

reliable maps of the potential for RWH. 

 

Involve local communities: Local communities should be involved in the mapping process to 

ensure that their knowledge and expertise are taken into account. This can help to identify 

areas that are suitable for RWH and to design systems that are appropriate for the local 

conditions. 

 

Monitor and evaluate: RWH systems should be monitored and evaluated regularly to assess 

their performance and to identify areas for improvement. This can help to ensure that the 

systems are functioning as intended and that they are providing the expected benefits. 

 

In conclusion, mapping the potential for RWH is a critical step in planning and implementing 

RWH systems. It helps to identify areas that are suitable for RWH and to design systems that 

are appropriate for the local conditions. However, mapping the potential for RWH is a 

complex process that requires accurate and reliable data and the use of appropriate tools and 

techniques. Efforts should be made to improve data collection and management, develop 

integrated models, combine different techniques, involve local communities, and monitor and 

evaluate RWH systems to ensure their effectiveness. 

 

 

 

 

 

 

 

 

 

 


