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Abstract: Climate change represents one of the most pressing challenges of our time, directly impacting 

the achievement of multiple United Nations Sustainable Development Goals (SDGs). This research 

presents ClimateAware, a web-based platform designed to enhance climate information accessibility and 

community engagement in support of SDG 13 (Climate Action), SDG 4 (Quality Education), SDG 11 

(Sustainable Cities and Communities), and SDG 17 (Partnerships for the Goals). The platform addresses 

critical gaps in existing climate communication systems by providing localized climate news, real-time 

updates, community interaction tools, and personalized dashboards. Using a descriptive developmental 

research design, the system was evaluated through comprehensive testing with 100 participants from 

Centro Escolar University Manila. Results demonstrate 100% system uptime, 328ms average response 

time, and high user engagement across different content types. The platform successfully integrates RSS 

feeds for automated content curation, community forums for knowledge sharing, and event management 

systems for local climate action coordination. Security testing revealed no vulnerabilities, while 

compatibility testing confirmed cross-platform functionality. ClimateAware represents a significant 

contribution to digital climate communication, demonstrating how technology can support SDG 

achievement through enhanced public awareness, education, and community mobilization for climate 

action. 
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1. Introduction 

The United Nations Sustainable Development Goals 

(SDGs) provide a comprehensive framework for addressing global 

challenges, with climate change representing a critical cross-

cutting issue that affects multiple SDG targets (United Nations, 

2015). SDG 13 specifically calls for urgent action to combat 

climate change and its impacts, while recognizing that climate 

action requires coordinated efforts across education (SDG 4), 

sustainable communities (SDG 11), and partnerships (SDG 17). 

The increasing frequency and intensity of climate-related events 

globally underscore the urgency of developing effective 

communication platforms that can bridge the gap between 

scientific knowledge and public action. 

Current climate communication systems face significant 

limitations in delivering localized, actionable information to 

diverse communities. Research indicates that traditional media 

channels often fail to provide the granular, location-specific 

information necessary for effective local climate adaptation and 
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mitigation strategies [8]. Furthermore, studies have shown that 

passive information consumption is insufficient for driving 

behavioral change, highlighting the need for interactive platforms 

that foster community engagement and collective action [15].  

The digital divide and information accessibility challenges 

further complicate climate communication efforts, particularly in 

developing countries where climate impacts are often most severe 

[10]. This creates a paradox where communities most vulnerable to 

climate change have the least access to timely, relevant climate 

information. Addressing this challenge requires innovative 

technological solutions that prioritize accessibility, localization, 

and community-centered approaches to climate communication. 

This research addresses these challenges through the 

development and evaluation of ClimateAware, a web-based 

platform specifically designed to support SDG achievement 

through enhanced climate communication and community 

engagement. The platform represents a novel approach to climate 

information dissemination that prioritizes local relevance, user 

interaction, and educational value while maintaining scientific 

accuracy and reliability. 

2. Literature Review 

The intersection of digital technology and climate 

communication has emerged as a critical research area, with 

numerous studies examining the effectiveness of various platforms 

and approaches. Smith and Johnson (2022) conducted a 

comprehensive analysis of 45 climate communication platforms, 

identifying key gaps in localization, user engagement, and 

educational content delivery. Their findings align with earlier work 

by Brown et al. (2021), who emphasized the importance of 

community-driven approaches to climate information sharing. 

Recent research has highlighted the potential of web-based 

platforms to support SDG implementation through improved 

information access and community mobilization. Garcia and 

Williams (2023) demonstrated that localized climate information 

systems can increase community preparedness by up to 40% when 

combined with interactive features and social networking 

capabilities. This finding supports the theoretical framework 

proposed by Chen et al. (2022), which suggests that effective 

climate communication requires both technical accuracy and social 

relevance. 

The role of technology in supporting SDG 13 has been 

extensively documented in recent literature. Kumar and Patel 

(2023) identified web-based platforms as particularly effective for 

climate education and awareness-building, noting their ability to 

reach diverse audiences and provide real-time updates. However, 

their analysis also revealed significant gaps in existing platforms, 

including limited localization capabilities, poor user engagement 

mechanisms, and insufficient integration with community-based 

initiatives. 

Community engagement theories provide important context 

for understanding the design requirements of effective climate 

communication platforms. Social cognitive theory, as applied by 

Thompson and Lee (2022) to environmental communication, 

suggests that successful behavior change requires not only 

information provision but also opportunities for social learning and 

community interaction. This theoretical foundation supports the 

development of platforms that combine information delivery with 

collaborative features and peer-to-peer learning opportunities. 

3. Sustainable Development Goals Alignment 

ClimateAware is strategically designed to contribute to 

multiple SDGs, with particular emphasis on four key areas where 

climate communication can have significant impact. This multi-

SDG approach recognizes the interconnected nature of sustainable 

development challenges and the potential for technology platforms 

to address multiple goals simultaneously. 

3.1 SDG 13: Climate Action 

The platform directly supports SDG 13 by enhancing 

climate awareness and facilitating timely access to climate-related 

information. Target 13.3, which focuses on improving education 

and awareness on climate change mitigation and adaptation, is 

specifically addressed through the platform's educational content 

delivery and community discussion features. The real-time news 

feed and localized updates support Target 13.1 by strengthening 

resilience and adaptive capacity to climate-related hazards. 

3.2 SDG 4: Quality Education 

ClimateAware contributes to SDG 4 by providing accessible 

climate education resources and fostering digital literacy among 

users. The platform's design prioritizes educational value, with 

curated content that helps users understand complex climate 

science concepts and their local implications. This supports Target 

4.7, which emphasizes education for sustainable development and 

global citizenship. 

3.3 SDG 11: Sustainable Cities and Communities 

The community engagement features of ClimateAware align 

with SDG 11's focus on inclusive, safe, resilient, and sustainable 

communities. The platform's event management system and 

community forums facilitate local climate action coordination, 

supporting Target 11.B on integrated policies and plans for climate 

change mitigation and adaptation. 

3.4 SDG 17: Partnerships for the Goals 

By facilitating connections between individuals, 

organizations, and communities interested in climate action, 

ClimateAware supports SDG 17's emphasis on partnerships and 

collaboration. The platform's social features and event coordination 

capabilities help build the multi-stakeholder partnerships essential 

for effective climate action. 

4. Research Methodology 

This study employed a descriptive developmental research 

design to create and evaluate the ClimateAware web-based 

platform. This methodological approach was selected for its 

appropriateness in developing innovative technological solutions 

while systematically evaluating their effectiveness and usability 

[6]. The research process consisted of four distinct phases: 

requirement analysis, system development, implementation, and 

comprehensive evaluation. 

4.1 Research Design and Rationale 

The descriptive developmental design allowed for the 

systematic creation of a novel technological solution while 

maintaining rigorous evaluation standards. This approach is 
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particularly suitable for research that aims to address identified 

gaps in existing systems while contributing new knowledge to the 

field [11]. The design enabled the researchers to document both the 

development process and the platform's effectiveness in addressing 

stated objectives. 

 

 

Fig 1. Conceptual Framework 

 

4.2 System Development Framework 

The development process followed an agile methodology, 

incorporating iterative design, development, demonstration, and 

release phases. This approach facilitated continuous improvement 

based on user feedback and technical requirements. The agile 

framework was selected for its flexibility and responsiveness to 

changing requirements, which is essential in rapidly evolving 

technological environments [19].  

 

Fig 2. Software Development Process 

4.3 Technology Stack and Platform Selection 

The platform was developed using WordPress as the 

primary content management system, selected for its accessibility, 

extensibility, and robust plugin ecosystem. Key plugins included 

Elementor for custom design implementation, Events Manager for 

event coordination, Feedzy RSS Feeds Lite for automated news 

aggregation, and Youzify for community management features. 

Amazon Web Services (AWS) provided cloud hosting 

infrastructure, ensuring scalability and reliability. 

 

 

4.4 Evaluation Methodology 

The evaluation phase employed multiple testing 

methodologies to ensure comprehensive assessment of platform 

performance and effectiveness. Functionality testing verified core 

features across all platform components. Usability testing assessed 

user experience and interface design effectiveness. Performance 

testing measured system reliability, response times, and uptime 

statistics. Security testing identified potential vulnerabilities and 

confirmed data protection measures. Compatibility testing verified 

cross-platform functionality across different operating systems and 

devices. 

4.5 Participant Selection and Data Collection 

The study involved 100 participants from Centro Escolar 

University Manila, selected through purposive sampling to ensure 

representation across different academic programs and 

technological proficiency levels. Participants were engaged in 

structured testing sessions, with data collected through system logs, 

performance metrics, and user feedback surveys. This sample size 

was determined based on usability testing best practices and 

resource constraints [12].  

5. Results and Discussion 

5.1 System Performance Analysis 

Comprehensive performance testing revealed exceptional 

system reliability and efficiency. The platform achieved 100% 

uptime during the monitoring period (January 30 - February 6), 

with zero recorded outages or service interruptions. Average 

response time measured 328 milliseconds, with consistent 

performance across minimum, average, and maximum response 

time metrics. This performance significantly exceeds industry 

standards for web-based applications and demonstrates the 

platform's technical robustness. 

 

Table 1: System Performance Metrics 

Metric Result Industry Standard Performance Rating 

Uptime 100% 99.9% Exceeds 

Average Response Time 328 ms <500 ms Exceeds 

Maximum Response Time 816 ms <1000 ms Meets 

Security Vulnerabilities 0 0 Meets 
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5.2 User Engagement Analysis 

 

Fig 3. Flowcharts 

 

User engagement varied significantly across different 

content types, providing insights into platform effectiveness and 

user preferences. Breaking news alerts generated the highest 

engagement levels, indicating strong user interest in timely climate 

information. Event notifications also achieved high engagement, 

suggesting successful community mobilization capabilities. Local 

climate updates received moderate engagement, while success 

stories showed lower engagement levels, indicating opportunities 

for content strategy optimization 

 

Table 2: User Engagement by Content Type 

Content Type Engagement 

Level 

SDG Contribution Improvement Potential 

Breaking News Alerts Very High SDG 13, SDG 4 Maintain current approach 

Event Notifications High SDG 11, SDG 17 Expand notification features 

Local Climate Updates Moderate SDG 13, SDG 11 Enhance localization 

Success Stories Low SDG 4, SDG 17 Improve presentation format 

 

5.3 Security and Compatibility Assessment 

Security testing using Sucuri SiteCheck revealed no 

malware, spam, defacements, or internal server errors. The 

platform maintained a clean status across nine major security 

platforms, including Google Safe Browsing and McAfee. 

WordPress version 6.7.1 ensured up-to-date security patches and 

features. Compatibility testing identified 36 minor issues across 

different browsers and devices, but none significantly impacted 

core functionality or user experience. 

5.4 Gap Analysis and Solution Effectiveness 

The platform successfully addressed key gaps identified in 

existing climate communication systems. Unlike existing platforms 

that focus primarily on global data [4] or technical research 

applications [5], ClimateAware provides accessible, localized 

content with strong community engagement features. The 

integration of personalized notifications, social sharing capabilities, 

and interactive community tools addresses previously unmet user 

needs in climate communication platforms. 
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5.5 SDG Impact Assessment 

ClimateAware demonstrates measurable contributions to 

multiple SDG targets through its technical features and user 

engagement capabilities. The platform's educational content 

delivery supports SDG 4 by providing accessible climate science 

information. Community engagement features advance SDG 11 

through local climate action coordination. Real-time information 

sharing directly supports SDG 13 climate action objectives. Social 

networking and partnership facilitation capabilities contribute to 

SDG 17 goals. 

6. Discussion 

The results demonstrate that ClimateAware successfully 

addresses critical gaps in climate communication while providing 

measurable support for multiple SDG targets. The platform's 

technical performance exceeds industry standards, while user 

engagement patterns reveal both strengths and opportunities for 

optimization. The high engagement with breaking news alerts and 

event notifications suggests that users value timely, actionable 

climate information, supporting the platform's design philosophy of 

combining information delivery with community action 

facilitation. 

The moderate engagement with local climate updates 

indicates the need for enhanced localization features, possibly 

through integration with additional data sources or improved 

geographic targeting capabilities. The lower engagement with 

success stories suggests opportunities for improving content 

presentation and storytelling approaches to better capture user 

interest and motivation. 

From an SDG perspective, the platform demonstrates the 

potential for technology solutions to address multiple development 

goals simultaneously. The integration of education, community 

engagement, and partnership facilitation within a single platform 

creates synergies that amplify impact across different SDG targets. 

This multi-SDG approach aligns with recent research emphasizing 

the interconnected nature of sustainable development challenges 

[16]. 

The security and compatibility testing results provide 

confidence in the platform's technical foundation, essential for 

long-term sustainability and user trust. The absence of security 

vulnerabilities and strong cross-platform compatibility ensure that 

the platform can serve diverse user populations effectively while 

maintaining data integrity and user privacy. 

7. Limitations and Future Research 

This study acknowledges several limitations that provide 

opportunities for future research. The evaluation was conducted 

with a limited sample size from a single institution, potentially 

limiting the generalizability of findings. Future research should 

include larger, more diverse participant populations to validate the 

platform's effectiveness across different demographic and 

geographic contexts. 

The study's focus on technical performance and basic user 

engagement metrics provides a foundation for more comprehensive 

impact assessment studies. Future research should investigate the 

long-term behavioral change outcomes, knowledge retention, and 

effectiveness of community action to understand better the 

platform's contribution to achieving the SDGs. 

The current platform focuses primarily on information 

dissemination and community engagement, with limited 

integration of advanced analytics or predictive capabilities. Future 

development could incorporate machine learning algorithms for 

personalized content recommendation and climate risk prediction, 

potentially enhancing the platform's educational and decision-

support capabilities. 

8. Conclusions 

ClimateAware represents a significant contribution to the 

field of climate communication and digital technology for 

sustainable development. The platform successfully addresses 

critical gaps in existing climate information systems while 

demonstrating measurable support for multiple UN Sustainable 

Development Goals. Technical performance results confirm the 

platform's reliability and scalability, while user engagement 

analysis provides insights for continued optimization and 

improvement. 

The research demonstrates that web-based platforms can 

effectively combine climate education, community engagement, 

and partnership facilitation to support SDG achievement. The 

platform's multi-SDG approach creates synergies that amplify 

impact across climate action (SDG 13), quality education (SDG 4), 

sustainable communities (SDG 11), and partnerships (SDG 17). 

The successful integration of automated content curation, 

community interaction tools, and personalized user experiences 

provides a replicable model for climate communication platform 

development. The open-source foundation and documented 

development process facilitate knowledge transfer and adaptation 

for different contexts and communities. 

Moving forward, continued development should focus on 

enhancing localization capabilities, expanding educational content, 

and integrating advanced analytics for improved user experience 

and impact measurement. The platform's foundation provides a 

robust base for these enhancements while maintaining the core 

principles of accessibility, community engagement, and SDG 

alignment. 

9. Software Presentation Link 

This video provides a presentation of the system functionalities 

Administrator Dashboard Link 

User Dashboard Link 
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