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Abstract: This study presents the development and evaluation 

of the Local Irrigation System Assessment (LISA), a web-based 

platform designed to monitor farm water availability and support 

informed irrigation management. The core objective of the 

research is to address the lack of accessible, real-time irrigation 

monitoring tools for rural farming communities, particularly in 

low-bandwidth environments. LISA was developed using 

open-source web technologies, with a focus on usability, 

responsiveness, and accessibility. The system features a dashboard 

for monitoring water availability, user-specific data visualization, 

and notification alerts to assist farmers and agricultural 

stakeholders make timely irrigation decisions. The development 

process followed a user-centred and iterative design approach to 

ensure simplicity for users with varying levels of digital literacy. 

To evaluate the platform's technical quality, the study employed 

Google Lighthouse, an automated auditing tool for web 

performance. The website was assessed across four key metrics: 

Performance, Accessibility, Best Practices, and SEO (Search 

Engine Optimization). Evaluation results demonstrated high 

scores in Accessibility and SEO, indicating strong compliance 

with global web standards and discoverability. Best Practices 

scores confirmed adherence to modern development protocols, 

while Performance scores identified optimization opportunities, 

particularly in image compression and script loading. This 

research contributes a practical framework for building web 

platforms that meet critical technical standards in rural and 

agricultural contexts. The study highlights how digital platforms 

can be optimized for broader adoption and greater impact by 

integrating usability with performance evaluation tools. The LISA 

platform exemplifies how data-driven tools can be leveraged to 

empower local farmers and improve the effectiveness of irrigation 

systems through timely, accessible, and actionable insights. 
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Abbreviations:   

NIA: National Irrigation Administration 

WSNs: Wireless Sensor Networks 

LISA: Local Irrigation System Assessment 

UCD: User-Centred Design 

CLS: Cumulative Layout Shift 

I. INTRODUCTION

Efficient water management is essential for sustainable

agriculture, particularly in regions where water scarcity 

significantly impacts crop productivity [1]. Traditional 

irrigation methods often result in inefficient water 

distribution, leading to the overuse or underutilization of 

water resources, which reduces crop yields and contributes to 

soil degradation and environmental challenges [2]. As 

agriculture faces mounting climate change and population 

growth pressures, the demand for innovative irrigation 

solutions has become increasingly critical [3]. 

Mobile and web-based technologies have emerged to 

address these challenges by optimizing irrigation 

management. For instance, agro-hydrological software 

solutions provide farm-scale water use indicators, enabling 

farmers to make informed decisions about irrigation 

strategies [3]. Similarly, global platforms like the Cool Farm 

Tool Water assess water consumption in crop production, 

promoting sustainable water use among farmers [4]. Mobile 

applications have also been introduced to manage automated 

irrigation systems, enhancing the efficiency of water 

distribution on farms [5]. 

Beyond automation, innovative irrigation systems 

leveraging wireless sensor networks (WSNs) have been 

proposed to improve water conservation efforts [6]. Research 

has shown that smartphone applications offering real-time 

irrigation scheduling in Mediterranean environments can 

significantly enhance water use efficiency [7]. Furthermore, 

mobile applications based on intelligent sensor cloud 

approaches have been developed to support sustainable 

irrigation water usage by providing decision support systems 

for farmers [8]. 

Assessment platforms focusing on water and energy 

efficiency have also been created to evaluate and improve the 

performance of collective irrigation systems [9]. At the same 

time, mobile IT applications offer 

practical solutions for farmers  

to monitor and manage 

on-farm water resources [10]. 
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Despite these technological advancements, many existing 

irrigation management tools are designed for broad regional 

or global applications and often lack localised data that 

addresses the specific challenges of smallholder farmers. The 

reliance on generalized models limits the effectiveness of 

these tools in diverse agricultural settings, where variations in 

climate, soil conditions, and farming practices are significant. 

Moreover, a gap remains in integrating real-time, 

farmer-generated data with government agencies, which 

limits accurate irrigation decision-making at the local level. 

To bridge this gap, this study presents the design and 

technical evaluation of the Local Irrigation System 

Assessment (LISA) platform, a mobile and web-based tool 

for monitoring farm water availability. The LISA platform 

comprises a mobile application developed using React 

Native, which enables farmers and enumerators to capture 

images and conduct soil moisture surveys. Additionally, it 

features a web application built with React.js that processes 

and displays the collected data through an interactive map 

interface. By integrating real-time, geotagged field data into a 

centralized system, LISA is a decision-support tool for 

government agencies like the National Irrigation 

Administration (NIA), facilitating more effective and 

data-driven water resource management. 

The primary objective of this study is to develop an 

accessible and user-centred digital platform that simplifies 

real-time data collection and visualisation for farm water 

availability monitoring. In addition to system design, this 

study also evaluates the technical performance of the 

web-based platform using Google Lighthouse, assessing 

factors such as performance, accessibility, best practices, and 

SEO compliance. 

By focusing on localized, real-time data collection and 

emphasizing user accessibility, the LISA platform aims to 

empower smallholder farmers and policymakers with 

technology-driven insights to enhance irrigation practices, 

promote sustainable water use, and improve overall water 

resource management in agriculture. 

II.  METHODOLOGY 

This study adopts a design and development research 

methodology to create the Local Irrigation System 

Assessment (LISA) platform, a mobile and web-based tool 

designed to enhance farm water management. The research 

focuses on developing a comprehensive system that 

integrates real-time data collection, visualization, and 

mapping features, offering a practical solution for farmers 

and government agencies involved in irrigation planning and 

water distribution. The development process follows an 

iterative design approach, guided by user-centred design 

(UCD) principles, ensuring the platform aligns with the 

specific needs of smallholder farmers and policymakers. This 

iterative process emphasizes continuous refinement through 

stakeholder feedback, usability testing, and incremental 

improvements to optimize the platform's functionality and 

accessibility. 

The design phase of the LISA platform began with an 

extensive review of existing irrigation management tools, 

identifying critical gaps in real-time data integration, 

user-friendly interfaces, and localized applications. Many 

existing systems rely on static, pre-recorded data, limiting 

their accuracy in dynamic agricultural settings. Furthermore, 

existing tools often cater to technically skilled users, creating 

barriers for smallholder farmers with limited technological 

experience. Additionally, many systems address broad 

regional scales, making it difficult to adapt to specific 

agricultural environments with unique climate and soil 

conditions. In response to these limitations, LISA was 

conceptualized as a mobile and web-based solution that 

enables real-time assessment of farm water availability using 

geotagged data collected directly from farmers. 

The mobile application was developed using React Native, 

a cross-platform framework that ensures compatibility with 

both Android and iOS devices. The app enables farmers and 

enumerators to conduct surveys by recording water 

availability and soil moisture conditions using a digital 

survey form and image capture feature. Image-based 

validation enhances the accuracy of farm condition 

assessments. Additionally, the app features offline 

functionality, allowing data storage when an internet 

connection is unavailable and automatic upload once the 

connection is restored. This ensures continuous data 

collection even in remote areas with limited network 

coverage. 

To complement the mobile application, a web-based 

platform was developed using React.js, providing an intuitive 

interface for policymakers and government agencies to 

visualise farm water availability. The web application 

features an interactive map that dynamically displays survey 

data, allowing agencies such as the National Irrigation 

Administration (NIA) to monitor and assess irrigation needs 

across various locations. It also serves as a data validation 

tool, allowing authorities to cross-check farmer-generated 

data against existing irrigation datasets. The platform 

features an administrative panel that enables policymakers to 

analyse trends and generate reports to support data-driven 

decision-making. 

The development process was iterative, with continuous 

collaboration among key stakeholders, including farmers and 

government representatives. Farmers provided feedback on 

the usability of the mobile survey form and image-capturing 

features, ensuring the system remained accessible to users 

with varying levels of technological expertise. Government 

agencies evaluated the utility of the web-based dashboard in 

irrigation planning and resource allocation. The researcher 

conducted Initial testing to assess the platform’s usability, 

data processing efficiency, and overall performance. This 

phase identified areas for improvement, such as optimization 

of data processing speed, scalability, and mobile interface 

enhancements for better accessibility. These insights  

were incorporated into successive 

development cycles to refine.   

The platform. 

https://doi.org/10.35940/ijrte.A8245.14020725
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[Fig.1: L.I.S.A. Mobile Survey Form] 

To ensure the platform meets high standards for 

performance and accessibility, the web-based platform 

underwent a technical evaluation using Google Lighthouse. 

The review assessed key performance indicators, including 

performance, accessibility, best practices, and SEO 

compliance. This evaluation provided critical insights into 

the technical aspects of the web application, ensuring that it 

meets industry standards for speed, responsiveness, and 

user-friendliness. 

The methodology focuses on designing and developing a 

practical tool to address the need for real-time, user-friendly 

irrigation management solutions. By integrating mobile and 

web-based technologies, the LISA platform offers a valuable 

resource for smallholder farmers and policymakers, enabling 

them to make informed decisions about water resource 

management. Its emphasis on real-time data collection, 

visualization, and accessibility ensures that localized 

agricultural needs are met, promoting sustainable irrigation 

practices. 

III. RESULTS AND DISCUSSION   

The Local Irrigation System Assessment (LISA) platform, 

comprising a mobile and web-based application, was 

evaluated for its functionality and performance during 

development. The mobile application, created using React 

Native, enables farmers and enumerators to collect structured 

data, including images of farm fields and soil moisture 

readings, which is crucial for monitoring farm water 

availability. The web-based platform, developed using 

React.js, features a dynamic mapping tool that visualises 

collected data on an interactive map, providing valuable 

insights to government agencies such as the National 

Irrigation Administration (NIA). Both applications were 

tested for usability, and initial evaluations revealed that the 

system was easy to use and efficient for real-time data 

collection and visualization, confirming that the platform met 

its primary objectives. 

However, the evaluations also identified areas for 

improvement. The system’s data processing speed and 

scalability require further optimisation, particularly as survey 

data volumes increase. Future development will improve 

these aspects to ensure the platform can handle large datasets 

and render maps more efficiently. Despite these limitations, 

the LISA platform successfully integrates mobile-based data 

collection with web-based visualization, offering a practical 

solution for improving water management in agriculture.  

Figure 1 shows the homepage and dashboard of the LISA 

web application, which displays a dynamic map of farm 

water availability. The web-based platform's mapping feature 

allows government agencies to monitor water distribution 

across agricultural regions. The clear and organized 

visualization of survey data supports decision-making by 

showcasing trends and potential gaps in the current water 

management practices. This visualization aids in better 

resource allocation and planning for sustainable irrigation 

management. 

       

[Fig.2: L.I.S.A. Mobile Survey Form] 

Figure 2 presents the survey form of the LISA mobile 

application, demonstrating the simple yet effective layout for 

capturing farm water availability data. The design of the 

survey form is intuitive and user-friendly, allowing even 

farmers with minimal technical experience to record farm 

conditions easily. This aligns with the study’s goal of 

developing a structured, real-time data collection system to 

improve water resource management in agriculture. 

 

[Fig.3: Google Lighthouse Result] 

Figure 3 presents the results of The Google Lighthouse 

assessment for the LISA web application shows the 

platform’s performance across 

several key metrics. The 

overall performance score is 

63, with the following 

https://doi.org/10.35940/ijrte.A8245.14020725
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individual scores: Performance (22), Speed Index (9.3 

seconds), and Cumulative Layout Shift (CLS) of 0.106, 

indicating some issues with layout stability. The platform’s 

accessibility score is 92, which is relatively high but still 

leaves room for improvement, particularly in areas such as 

ARIA usage and contrast ratio adjustments for enhanced 

legibility. The Best Practices score of 93 highlights good 

adherence to development guidelines, but also points out 

issues with browser errors and the absence of source maps for 

large first-party JavaScript files. Lastly, the SEO score of 92 

is strong, although the robots.txt file issue was flagged, which 

may affect how search engines index the platform. 

The Lighthouse results indicate that while the LISA 

platform performs well in some areas, there are still 

significant opportunities for optimization, particularly in 

performance and accessibility. The mobile and web 

applications should be refined further to enhance loading 

speeds, stability, and accessibility for a broader range of 

users, especially those relying on assistive technologies. 

Addressing these issues will be a priority in future 

development phases to ensure the platform meets the needs of 

all users and remains an effective tool for sustainable water 

resource management in agriculture. 

IV. CONCLUSION AND RECOMMENDATIONS  

The development of the Local Irrigation System 

Assessment (LISA) platform has successfully introduced a 

mobile and web-based solution designed to improve farm 

water management. By integrating real-time data collection, 

visualization, and mapping capabilities, the platform 

empowers farmers to assess soil moisture conditions. It 

provides government agencies with valuable 

decision-support tools for irrigation planning and 

management. The mobile application, developed using React 

Native, allows farmers to conduct image-based surveys, 

while the web application, built with React.js, dynamically 

visualizes water availability across agricultural areas. Initial 

testing confirmed that LISA is user-friendly, practical, and 

effective in streamlining data collection and visualization 

processes. However, further optimization is required to 

enhance data processing speed, scalability, and the overall 

user experience. Additionally, while this study focused on the 

design and development phases, comprehensive user testing 

involving farmers and policymakers is necessary to assess the 

platform’s real-world applicability. 

Future research should prioritise several key areas to 

enhance the LISA platform's effectiveness and adoption. 

Comprehensive user testing will provide valuable insights 

into the platform’s usability, accessibility, and adoption 

among farmers and government agencies. Feedback gathered 

during this phase will be critical for refining the system’s 

functionality and interface. Additionally, enhancing the 

platform's data processing capabilities and scalability is 

crucial to accommodate larger datasets and increased user 

activity, while ensuring seamless synchronisation between 

mobile and web applications. 

Integrating Internet of Things (IoT)-based sensors for 

real-time monitoring of soil moisture and water levels could 

be explored to enhance data accuracy and enrich the 

platform's capabilities. This would combine manual surveys 

with automated environmental readings, providing more 

precise data for irrigation decisions. Expanding stakeholder 

engagement is critical, particularly through collaboration 

with local irrigation agencies, policymakers, and farmer 

cooperatives. This will help promote broader implementation 

and ensure ease of adoption, especially for smallholder 

farmers. Furthermore, the development of predictive 

analytics for irrigation planning, coupled with AI-driven 

insights to optimize irrigation schedules, will improve the 

decision-support features of the platform. 

By addressing these recommendations, the LISA platform 

can evolve into a more scalable, data-driven, and 

farmer-centric solution, ultimately contributing to sustainable 

irrigation management and improving water resource 

efficiency in agriculture.  
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