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Abstract 

 

Geographic Information Systems (GIS) and cartographic tools have emerged as crucial instruments for addressing global 

food security challenges arising from climate change and an expanding population. This study investigates the 

incorporation of GIS and cartographic tools into agriculture to improve productivity, sustainability, and environmental 

preservation. We present a versatile GIS library for sustainable agricultural applications employing Leaflet.js, an open-

source JavaScript library. The library merges GPS data from agricultural equipment with OpenStreetMap base maps, 

enabling farmers to visualize and analyze information about their fields, such as the paths taken by tractors and other farm 

machinery. Surface areas of agricultural fields are calculated using numerical integration techniques, like Simpson's rule, 

which is then integrated into the web application. Potential applications of GIS and cartographic tools in agriculture 

encompass precision agriculture, water resource management, land-use planning, crop monitoring, and pest and disease 

management. The study also examines the advantages, challenges, and prospects of employing GIS and cartographic tools 

in agriculture. The library is documented and accessible to the agricultural community, with anticipated extensive 

applications in precision agriculture. 
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Agriculture has been a vital aspect of human 

civilisation since its inception, providing sustenance 

and resources essential for survival. With the global 

population projected to reach 9.7 billion by 2050 

(Arora N.K., 2019) and the potential impacts of 

climate change on agricultural production, adopting 

Geographic Information Systems (GIS) and 

geographical maps in agriculture has become 

increasingly significant. Enables capturing, storing, 

manipulating, analysing, and visualising geographic 

data, providing valuable insights and aiding 

decision-making, planning, and resource 

management in various applications, including 

agriculture. GIS in agriculture can improve crop 

management, reduce waste, and increase 

productivity. Similarly, geographical maps are a 

valuable tool for sustainable agriculture, providing 

information about soil types, moisture levels, 

topography, and other crucial factors influencing 

crop growth and yield. 

The potential of Geographic Information 

Systems - GIS (Tang W., Selwood J., 2003) and 

geographical maps for sustainable agriculture is 

immense. These technologies have revolutionised 

how we manage and analyse spatial data, and in 
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agriculture, they can be used to improve 

productivity, resource management, and 

environmental conservation. This scientific article 

will explore how GIS and geographical maps can be 

integrated into agriculture to enhance sustainability 

and productivity. We will discuss the benefits of 

using these technologies, such as increased 

efficiency, reduced waste, and improved yield. 

Furthermore, we will examine some case studies 

where GIS and maps have been successfully used in 

agriculture, including precision agriculture 

(Lowenberg-Deboer J., 2004), water resource 

management, land-use planning, crop monitoring, 

and pest and disease management. We will also 

discuss the challenges and limitations of 

implementing these technologies, such as data 

quality, interoperability, and accessibility. 

This article aims to demonstrate the 

importance of GIS and geographical maps in 

sustainable agriculture and encourage their wider 

adoption in the agricultural industry. By harnessing 

the power of these technologies, farmers and 

agricultural professionals can make informed 

decisions about land use, resource management, and 

crop production. By processing data using 


