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Abstract - This study presents the development of an Online Emergency Response Management System for the City Disaster Risk Reduction and 

Management Office of Calamba City, Laguna. The system integrates Geographic Information Systems, Machine Learning, and Decision Support 

Systems to enhance disaster preparedness through real-time hazard monitoring, spatial analysis, and data-driven decision-making. A key feature 

is the use of Natural Language Processing and TF-IDF to analyze incident reports and generate actionable recommendations for resource allocation 

and evacuation planning. The research employed a developmental design and stratified sampling, involving CDRRMO personnel, GIS experts, 

and IT professionals. System evaluation followed the ISO 25010 software quality model and Technology Acceptance Model. The ISO evaluation 

yielded an overall mean score of 4.61, with Compatibility 4.61, Security 4.56, and Reliability 4.53 receiving the highest marks. The TAM results 

indicated high user satisfaction: Perceived Usefulness 6.69, Ease of Use 6.68, Attitude Toward Using 6.83, and Behavioral Intention 6.65. These 

findings confirm the system’s effectiveness in improving resource coordination, user engagement, and emergency response. Future improvements 

include expanding to cover scenarios like wildfires and enhancing user accessibility. Overall, the OERMS proves to be a robust, scalable, and user-

validated tool for disaster resilience. 
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I. INTRODUCTION 

The Philippines is one of the most disaster-prone countries 

worldwide, regularly facing typhoons, earthquakes, floods, 

and landslides due to its location along the Pacific Ring of 

Fire and the typhoon belt. Catastrophic events such as Super 

Typhoon Haiyan in 2013 and the 2020 Luzon earthquake 

demonstrate the devastating impacts of these hazards on 

communities, livelihoods, and economic growth. Climate 

change further intensifies the frequency and severity of 

disasters, necessitating robust disaster risk management 

strategies (Asio, 2020). Despite the presence of national 

agencies like the National Disaster Risk Reduction and 

Management Council (NDRRMC) and their partnerships 

with organizations such as PAGASA and PHIVOLCS, 

challenges persist including limited resources, inadequate 

training, and poor community engagement, which undermine 

disaster preparedness and response (Catarata & Villa, 2024). 

Locally, Calamba City, Laguna faces heightened risks from 

its proximity to active fault lines and Laguna de Bay, with 

rapid urbanization exacerbating flood vulnerabilities due to 

poor drainage and unplanned development. The city’s 

Disaster Risk Reduction and Management Council 

(DRRMC) plays a critical role in preparing communities, 

conducting vulnerability assessments, and coordinating 

responses. However, inefficiencies stemming from 

fragmented agency coordination, insufficient community 

participation, and misallocation of resources lead to delays 

and ineffective disaster response (Concha et al., 2021). 

The literature highlights the importance of integrating 

technological tools such as Geographic Information Systems 

(GIS), machine learning, and predictive analytics to improve 

disaster risk reduction. GIS supports detailed spatial analysis 

for hazard mapping and vulnerability assessment, enabling 

targeted resource allocation (Cabrera & Lee, 2020; Gacu et 

al., 2023). Machine learning enhances predictive capabilities 

for disaster outcomes, facilitating timely and data-driven 

decision-making (Mishra & Rahamatkar, 2023; Oluwadare et 

al., 2024). Additionally, decision support systems combining 

these technologies promote coordinated and efficient 

emergency management (Jung et al., 2020; William et al., 

2024). 

This study aims to leverage these advanced technologies to 

address the gaps in Calamba City’s disaster management 

framework, optimizing resource distribution, improving 

community engagement, and strengthening overall resilience. 

By applying data-driven solutions grounded in the latest 

research, the system seeks to provide a comprehensive 

approach that enhances preparedness, response, and recovery 

efforts against natural disasters. 
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II. RESEARCH OBJECTIVES 

 

In general, this research focused on the development, 

enhancement, and evaluation of the system. The aim was to 

improve disaster preparedness, streamline resource 

distribution, and provide real-time decision-making support. 

The system integrated Geographic Information Systems 

(GIS) for hazard mapping and spatial analysis, as well as 

Machine Learning (ML) for predictive modeling to anticipate 

disaster risks and offer actionable recommendations during 

emergencies. By leveraging these technologies, the system 

aimed to strengthen protective measures, assist in 

conservation efforts, and identify high-risk areas, while 

improving evacuation strategies and optimizing response 

actions to minimize damage. Furthermore, the system 

included web-based and mobile platforms to ensure 

accessibility for emergency responders, administrators, and 

the public, enabling the swift dissemination of disaster 

warnings and resource deployment plans. 

Specifically, the research aims to: 

1. Design and develop a multi-platform emergency response 

system that provides emergency assistance, weather analysis, 

evacuation planning, resource tracking, and accomplishment 

report ensuring full operational functionality across all 

platforms.  

2. Integrate the TF-IDF vectorization technique with a 

Content-Based Filtering and Natural Language Processing 

algorithm into a recommendation model to generate 

actionable insights and support informed decision-making in 

disaster scenarios.  

3. Evaluate the system's effectiveness using ISO 25010 for 

software quality, Technology Acceptance Model for user 

adoption, and algorithm accuracy metrics, through structured 

user testing and performance analysis. 

 

III. LITERATURE OF THE STUDY 

 

This section presents a comprehensive review of relevant 

studies and literature gathered to support the development and 

design of the proposed Online Emergency Response 

Management System (OERMS) for the City Disaster Risk 

Reduction and Management Office of Calamba City, Laguna. 

Disaster risk reduction and management (DRRM) remain 

critical challenges in the Philippines, a country frequently 

affected by natural hazards such as typhoons, earthquakes, 

and floods due to its geographic location (Asio, 2020). 

Various studies emphasize that effective disaster 

management requires robust governance, community 

involvement, and the integration of technological solutions. 

For example, Uddin et al. (2020) and Choudhury et al. (2021) 

highlight the importance of local governance and community 

participation in improving disaster preparedness and adaptive 

capacity. Similarly, Ravago et al. (2020) and Gabriel et al. 

(2021) identify gaps in resource allocation and coordination 

among local government units, underscoring the need for 

standardized frameworks and capacity-building initiatives. 

These findings align with Catarata and Villa (2024), who note 

that insufficient resources and low community engagement 

hinder DRRM success in Philippine localities. 

Recent advancements in Geographic Information Systems 

(GIS) have transformed hazard mapping and flood risk 

assessment. Studies by Cabrera and Lee (2020) and Gacu et 

al. (2022, 2023) demonstrate how GIS can visualize flood-

prone areas and structural vulnerabilities, enabling targeted 

mitigation efforts. Web-based GIS platforms further enhance 

disaster monitoring and community engagement, as shown in 

the work of Gonzales et al. (2021). However, challenges 

remain related to data accuracy, interoperability, and 

scalability (Daud et al., 2024; Rezvani et al., 2023). 

Machine Learning (ML) and predictive analytics play an 

increasingly vital role in disaster forecasting and response 

optimization. Mishra and Rahamatkar (2023) illustrate the 

use of ML models like Random Forest and Long Short-Term 

Memory (LSTM) networks for disaster impact prediction, 

while Oluwadare et al. (2024) report high accuracy in flood 

forecasting using LSTM. Moreover, ML integration with 

communication technologies enhances real-time disaster 

response, as shown by Gupta and Rana (2021) and Rajgure 

and Mote (2024). These technological advancements enable 

data-driven decision-making that improves resource 

allocation and evacuation planning. 

Decision Support Systems (DSS) also contribute significantly 

to disaster management by synthesizing complex data for 

actionable insights. Jung et al. (2020) and William et al. 

(2024) developed intelligent DSS frameworks that integrate 

big data, AI, and open-source intelligence to improve urban 

disaster resilience. Locally, Bentoso et al. (2021) 

demonstrated the benefits and limitations of a GIS-based 

flood warning system in Leyte, Philippines, emphasizing the 

need for context-specific system adaptations. 

Optimization algorithms and network analysis facilitate 

effective evacuation and resource distribution during 

disasters. Mao et al. (2023) and Zhu et al. (2022) have 

advanced evacuation route planning using integer 

programming and enhanced shortest path algorithms, while 

Kim et al. (2024) focused on optimizing evacuation in 

underground spaces. The use of Graph Neural Networks 

(GNNs) for real-time emergency service routing further 

illustrates the role of advanced algorithms in disaster logistics 

(Bose et al., 2024). 

Despite these advances, existing systems often face 

challenges in integration, real-time adaptability, and localized 

customization. The proposed OERMS addresses these gaps 

by combining GIS, ML, TF-IDF vectorization for incident 

report analysis, and network optimization into a unified 

platform tailored for Calamba City’s unique geographic and 

socio-economic context. This integrative approach aims to 

enhance situational awareness, optimize resource allocation, 

and improve community resilience. 

 

IV. METHODOLOGY 

 

A. Research Design 

A developmental research approach was chosen in 

conjunction with descriptive research. The descriptive 

research approach investigated one or more variables through 

various research methods. Its aim was to provide an exact and 

systematic portrayal of a population, situation, or 

phenomenon. In this approach, different methods were 

employed to explore the variables. The variables were 

observed and measured without manipulation or change, 

distinguishing it from experimental research (McCombes, 

2020). 
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B. Applied Concepts and Techniques This section provides 

the concepts and techniques used by the researchers to solve 

the research problem and attain its objectives. 

Content-Based Filtering with Natural Language 

Processing 

In this study, the Content-Based Filtering with NLP and the 

TF-IDF Vectorizer are integrated into the system to enhance 

disaster response capabilities. When users, such as 

emergency responders or local officials, interact with the 

system, they are presented with incident reports that have 

been processed by the system.  

 

 
 

Figure 1. Content-Based Filtering with Natural Language 

Processing 

 

The figure illustrates how Content-Based Filtering works by 

comparing incident reports using keyword relevance and 

historical data. TF-IDF Vectorizer converts text into 

weighted numerical values to highlight key terms for accurate 

classification. NLP further enhances understanding by 

capturing the context and meaning of reports, such as 

identifying disaster types. Together, these techniques enable 

the system to generate real-time, actionable recommendations 

for emergency response, resource allocation, and evacuation 

planning. 

C. Algorithm Analysis 

The developed system integrates advanced technologies like 

Machine Learning, GIS, TF-IDF Vectorizer, Content-Based 

Filtering, NLP, and Network Analysis to enhance disaster 

response. It collects and preprocesses real-time data such as 

weather, incident reports, and resources. TF-IDF highlights 

key terms in reports, while Content-Based Filtering 

prioritizes incidents based on relevance to historical data. 

NLP extracts insights like disaster type and severity, enabling 

actionable recommendations.  

GIS provides spatial visualization for better resource 

allocation and evacuation planning. Network Analysis 

optimizes evacuation routes considering road and traffic 

conditions. Predictive models forecast risks to support 

proactive decision-making. Together, these components 

improve disaster preparedness, resource management, and 

emergency response effectiveness. 

 

D. Data Collection Method 

The three (3) techniques for data collection employed 

included Interviews, Internet Research, and 

Surveys/Questionnaires.  

The study gathered information through interviews with the 

City Disaster Risk Reduction Management Office 

(CDRRMO) and IT experts to develop a comprehensive 

emergency management system using GIS and predictive 

analytics. This collaborative effort involved multiple 

stakeholders and aimed to enhance disaster response and 

resource allocation for natural hazards such as floods, 

earthquakes, and typhoons. 

Internet research was conducted extensively through 

platforms like Google Scholar, Academia.edu, and e-journals 

to collect relevant data on disaster risk reduction, emergency 

management, and predictive modeling. These resources 

informed the system’s design, particularly its GIS mapping, 

resource distribution, and evacuation planning functionalities 

using tools like LeafletJS. 

Surveys and questionnaires were utilized to evaluate user 

acceptance and satisfaction with the system. Careful 

instrument design ensured the collection of meaningful 

feedback to identify improvement areas, supporting the 

system’s continuous enhancement. 

 

E. Data Model Generation 

 
Figure 2. Belief Desire Intention Data Model Generation 

 

The Figure illustrates the Belief-Desire-Intention (BDI) 

model, a widely used framework for designing intelligent 

software agents that has recently been applied to disaster risk 

management to enhance emergency response through 

complex decision-making. For example, Melendez et al. 

(2021) developed a BDI-based model simulating community 

resilience during disasters, where agents assess beliefs, 

desires, and intentions to optimize resource allocation and 

response strategies. In emergency management, the BDI 

system acts as a decision support tool by processing real-time 

data such as weather forecasts, incident reports, resource 

availability, infrastructure status, and population 

demographics. It continuously revises its beliefs as new 

information arrives, prioritizes critical data through filtering, 

and maintains an understanding of the disaster’s impact and 

available resources. The system’s desires focus on 

minimizing casualties, reducing damage, and optimizing 

resource use, while its intentions involve planning actions 

like coordinating evacuations and deploying emergency 

services. Through an option function, it generates possible 

actions, which are then evaluated by an action selection 

function to choose the most effective measures based on 

current beliefs, desires, and intentions. Finally, the system 

outputs actionable recommendations to emergency 

responders, including evacuation orders and resource 

distribution plans, while providing ongoing monitoring and 

adjustment to improve disaster response effectiveness. 

Data Acquisition 

Data acquisition is essential as it directly affects the 

performance of the model. High-quality data ensures that 
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machine learning algorithms can learn efficiently and make 

accurate predictions. Prior to the audio recording sessions, the 

researchers obtained consent from the participants and 

anonymized the recordings by removing any personal 

information in accordance with ethical guidelines. 

Additionally, the researchers gathered typical interview 

questions from faculty members who acted as interviewers. 

Data Pre-Processing 

The researchers encountered significant challenges during the 

preprocessing phase, particularly with disaster-related 

incident reports. This difficulty stemmed from the 

unstructured and diverse nature of the textual data, which 

required careful handling to ensure accuracy and usability. 

The incident reports contained various formats, inconsistent 

terminologies, and incomplete information, complicating the 

task of extracting meaningful insights. To address these 

challenges, the researchers employed advanced techniques 

such as Natural Language Processing (NLP) and TF-IDF 

vectorization to convert the raw text into  

structured, numerical data suitable for analysis. This 

preprocessing step was crucial for enabling effective 

classification and prioritization of incidents, ultimately 

enhancing the system's ability to generate actionable 

recommendations for disaster response. The rigorous 

preprocessing ensured that the subsequent machine learning 

algorithms and content-based filtering could operate 

efficiently, supporting timely and data-driven decision-

making in emergency situations. 

 

Table 1. Data Preparation 

 
 

The table presents a detailed dataset of recorded incidents 

across multiple barangays, including location, incident type, 

victim count and ages, and incident dates. This 

comprehensive data on various emergencies serves as a vital 

foundation for the system to generate real-time 

recommendations, optimize resource allocation, and enhance 

disaster response strategies. 

 

V. RESULTS AND DISCUSSION 

 

This chapter provides the results, analysis, and interpretation 

of the data collected for the study. The gathered data is 

displayed in both textual and tabular formats, with statistical 

methods applied for analysis and interpretation. The 

presentation of the data is organized in alignment with the 

specific objectives outlined in Chapter 1, following a logical 

sequence. 

RESEARCH OBJECTIVE 1: Design and develop a multi-

platform emergency response system that provides 

emergency assistance, weather analysis, evacuation planning, 

resource tracking, and accomplishment report ensuring full 

operational functionality across all platforms.   

RESEARCH OBJECTIVE 2: Integrate the TF-IDF 

vectorization technique with a Content-Based Filtering and 

Natural Language Processing algorithm into a 

recommendation model to generate actionable insights and 

support informed decision-making in disaster scenarios. 

 

 
Figure 3. TF-IDF Vectorizer and Content-Based with NLP 

Data Process 

The figure illustrates the data processing workflow of the TF-

IDF Vectorizer and Content-Based Filtering with NLP. Three 

separate documents are individually processed, where key 

features are extracted. The TF-IDF Vectorizer converts the 

text into numerical vectors by weighing term frequency and 

inverse document frequency, making the data machine-

readable. Content-Based Filtering then calculates similarities 

between these vectors to identify related documents, enabling 

the system to generate personalized and relevant 

recommendations. 

RESEARCH OBJECTIVE 3: Evaluate the system's 

effectiveness using ISO 25010 for software quality, 

Technology Acceptance Model for user adoption, and 

algorithm accuracy metrics, through structured user testing 

and performance analysis. 

 

Table 2. Summary of the Result of the Evaluation Procedure 

 
 

Table 2 presents the evaluation results across seven key 

characteristics, with the system achieving a strong overall 

mean score of 4.61, categorized as Strongly Agree. 

Compatibility scored highest, followed by Security, 

Performance Efficiency, and Reliability. Operability, 

Functionality Suitability, and Maintainability also received 
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high marks, reflecting the system’s user-friendliness, 

effectiveness, and sustainability. Overall, the system 

demonstrated strong performance, with minor areas identified 

for potential improvement. 

 

Table 3. Summary of the Quality Factors 

 
 

The table 3 shows the quality factors evaluating indicators 

such as Correctness, Reliability, Efficiency, and Integrity. All 

indicators received high ratings, with mean scores ranging 

from 6.48 to 6.60, categorized as Perfectly Acceptable. The 

General Assessment score of 6.54 further supports the 

system’s overall effectiveness in providing accurate 

information, assisting disaster management tasks, ensuring 

secure communication, and optimizing efficiency. 

 

Table 4. Summary of the Results of the Perceive Ease of Use 

 
 

Table 4 summarizes the perceived ease of use of the system, 

with high scores in Learnability (6.75), Understandability 

(6.73), Operability (6.70), and Attractiveness (6.53). The 

overall score of 6.68 indicates the system is user-friendly, 

easy to navigate, and visually appealing, making it perfectly 

acceptable to users. 

 

Table 5. Summary of the Results of the Perceive Usefulness 

 
 

The table 5 shows the Summary of the Result of the Perceived 

Usefulness assessing key indicators such as Operability, 

Usability, Efficiency, and Functional Completeness. The 

system scored highly in all areas, with Operability (6.78) 

highlighting its easy-to-use features, Usability (6.80) 

demonstrating its effectiveness in improving task completion 

and job performance, Efficiency (6.63) reflecting its ability to 

automate incident processing and resource management, and 

Functional Completeness (6.55) showing that it provides 

sufficient features for clear and efficient information 

generation. With a General Assessment score of 6.69, the 

system is deemed Perfectly Acceptable, confirming its high 

perceived usefulness for users in disaster management tasks. 

 

Table 6. Summary of the Result of the Attitude Towards 

Using the Online Emergency Response Management System 

 
 

Table 6 summarizes users’ attitudes toward using the Online 

Emergency Response Management System, highlighting 

high ratings (6.78 to 6.88) for its usefulness, reliability, and 

automatic recommendation capabilities. The overall score of 

6.83 reflects strong user satisfaction and positive perception 

of the system’s effectiveness. 
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Table 7. Summary of the Result of the Behavioral Intention 

to Use Results Evaluating Users' Willingness to Adopt and 

Engage with the System 

 
 

The table 7 shows the summary of the Behavioral Intention to 

Use results evaluating users' willingness to adopt and engage 

with the system. The indicators measured include users' 

intention to use the software in their jobs, their willingness to 

learn and adopt the system, satisfaction with the system's 

overall flow, and willingness to participate in its usage and 

enhancement. The results show high ratings across all 

indicators, with mean scores ranging from 6.58 to 6.73, all 

categorized as Perfectly Acceptable. The General Assessment 

score of 6.65 further confirms that users are highly motivated 

to adopt and actively participate in using the system, 

highlighting its positive reception and effectiveness. 

 

Table 8. Summary of the Result of the Experience 

 
 

Table 8 summarizes user feedback on the emergency 

management system, showing high satisfaction with ease of 

use (6.58), system reliability (6.65), increased incident 

management capacity (6.60), and improved operational 

convenience (6.78). The overall score of 6.65 indicates the 

system is rated as Perfectly Acceptable for supporting 

emergency management effectively. 

 

Table 9. Results of Testing and Evaluation via Accuracy of 

Recommending Action  

 

Table 9 compares classification algorithms, with Content-

Based Filtering with NLP achieving the highest accuracy 

(91.0%), precision, recall, and F1 score, as well as the lowest 

error rate (9.0%). Hybrid Methods performed well but 

slightly below, while Association Rule showed the poorest 

results. Overall, Content-Based Filtering with NLP 

demonstrated the most effective and balanced performance. 

 

Table 10. Results of Testing and Evaluation via Accuracy of 

Recommending Evacuation Area 

 
 

Table 10 compares several algorithms for recommending 

evacuation areas based on accuracy, precision, recall, F1 

score, and classification error. Network Analysis performed 

best with the highest accuracy (87.5%) and lowest error rate 

(12.5%). K-Nearest Neighbors followed closely, while 

Support Vector Machines showed moderate performance. 

Naive Bayes and Decision Trees had the lowest accuracy and 

highest error rates, making them less suitable for evacuation 

area recommendations. Overall, Network Analysis is the 

most effective algorithm among those tested. 

 

VI. RESULTS AND DISCUSSIONS 

 

In this section, a discussion of the summary of findings, 

conclusions, and future recommendations for the system. It 

presents the key insights, conclusions, and recommendations 

based on the data analyzed in the previous chapter. Some 

limitations of the system have been identified. The 

effectiveness of the system for City Disaster Risk Reduction 

Management Office of the Calamba City, Laguna was 

evaluated by determining the extent to which the system's 

objectives and strategies were achieved. This evaluation 

highlights the system’s performance in supporting disaster 

risk mitigation and identifies areas for further improvement. 

Summary 

This study aimed to develop the "Online Emergency 

Response Management System for the City Disaster Risk 

Reduction Management Office of Calamba City, Laguna." 

The system was designed to offer a comprehensive spatial 

representation and analysis of critical areas using Geographic 

Information System (GIS) technology. GIS was employed to 

efficiently collect, store, manipulate, analyze, and present 

geospatial data, particularly focusing on disaster-prone zones 

and mitigation efforts. To achieve this, interviews were 

conducted with representatives from the City Disaster Risk 

Reduction and Management Office (CDRRMO), City 

Planning, and the City Social Services and Youth 

Development Office (CSSYDO). The system utilized a 

content-based filtering algorithm, enhanced with natural 

language processing (NLP) techniques, alongside the Belief-

Desire-Intention (BDI) model, to visualize spatial data and 

interactions crucial for disaster mitigation planning. 

Additionally, a user-friendly web-based interface was 

implemented, featuring interactive mapping tools to improve 



Yaneza, Junico S. et al, International Journal of Advanced Research in Computer Science, 16 (3), May-June 2025, 138-145  

© 2024-2027, IJARCS All Rights Reserved       144 

data navigation and interpretation for administrators. The 

system underwent extensive testing to evaluate its 

functionality, reliability, performance efficiency, operability, 

security, compatibility, and maintainability. Based on the 

evaluation results, the system achieved an overall mean score 

of 4.61, interpreted as "Strongly Agree", indicating that both 

experts and users were highly satisfied with the system’s 

features and performance. Furthermore, the system 

successfully met the standard rating levels of ISO/IEC 25010, 

underscoring its adherence to quality benchmarks. However, 

evaluators suggested that improvements in GIS mapping 

functionalities could further enhance the system's usability 

and effectiveness. Despite this, the system demonstrated 

significant success in achieving its objectives and supporting 

disaster risk mitigation efforts. 

Conclusion 

One of the critical challenges in disaster-prone areas is the 

need for effective tools and strategies to mitigate risks and 

protect vulnerable communities. The system for City Disaster 

Risk Reduction Management Office of the Calamba City, 

Laguna was developed to address these challenges by 

integrating Geographic Information System (GIS) technology 

with machine learning. This system provides a 

comprehensive platform for disaster management, enabling 

efficient spatial representation, analysis, and decision-

making. By implementing a web-based GIS platform, the 

system offers real-time updates and collaboration among 

stakeholders such as disaster response teams, local 

government units, and community members. This 

collaborative approach allows users to share data, 

observations, and findings, fostering a holistic and up-to-date 

understanding of disaster risk areas and resources. The GIS 

mapping results provide spatially explicit information that 

can inform key decisions, such as identifying high-risk zones, 

planning evacuation routes, and assessing the potential impact 

of development activities on disaster resilience. The system 

facilitates a more proactive approach to disaster risk 

mitigation by offering interactive mapping tools and detailed 

analytics, enabling decision-makers to allocate resources 

effectively, plan mitigation strategies, and monitor recovery 

efforts. Its ability to integrate and analyze data from multiple 

sources ensures that stakeholders are equipped with accurate 

and actionable insights. Overall, the system supports a deeper 

understanding of disaster-prone areas, promotes 

collaboration, and enhances the efficiency of disaster 

management initiatives. This system contributes to the 

sustainable management of disaster risks, offering valuable 

insights to strengthen community resilience and 

preparedness. 

Recommendation 

Upon the development of the system for the City Disaster 

Risk Reduction Management Office of Calamba City, 

Laguna, the following recommendations are made to enhance 

the system's functionality and usability: 

1. Enhance the GIS Mapping Tool: Improve the system's GIS 

mapping functionality to provide more accurate and detailed 

spatial visualizations, allowing for better identification and 

analysis of disaster-prone areas. 

2. Integrate Remote Sensing or Satellite Tools: Incorporate 

remote sensing or satellite technologies to enable real-time 

monitoring of high-risk zones, improving the system's ability 

to track changes and respond to emerging disaster scenarios 

effectively. 

3. Regular System Updates: Ensure consistent updates to the 

web-based platform to integrate new data, advancements in 

mapping technologies, and user feedback. This will help 

maintain the system’s relevance, accuracy, and alignment 

with evolving disaster mitigation needs. 

4. Public Access Integration: Expand the system to include 

public access features, raising awareness and encouraging 

community participation in disaster preparedness and risk 

mitigation efforts. This can promote collaborative decision-

making and improve local disaster resilience. 

5. Mobile Compatibility: Optimize the system for mobile 

devices to increase accessibility and convenience. Develop a 

responsive user interface and map display for smartphones 

and tablets, and consider integrating location-based services 

to facilitate field data collection and real-time reporting. 
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