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Abstract 

 

The study, “Hydrological Model 

Output – Web Portal for the Bicol River 

Basin,” focused on the design and 

development of a real-time web-based 

platform that facilitates the monitoring, 

visualization, and management of 

hydrological data within the Bicol River 

Basin. The system aimed to enhance the 

accessibility of river level, rainfall, and flood 

forecast information for decision-makers, 

disaster response teams, and stakeholders. 

The project was limited to the integration of 

real-time data visualization, notification and 

alert system, user management, and security 

modules. It employed the Agile methodology, 

which allowed iterative development, testing, 

and refinement based on continuous feedback 

from IT experts and end-users. The system 

was evaluated using ISO 25010 software 

quality standards focusing on functional 

suitability, performance efficiency, and 

reliability.

 

The findings revealed that the 

developed real-time web portal efficiently 

provided interactive dashboards displaying 

live river levels, rainfall maps, and flood 

forecasts while allowing data downloads, 

historical browsing, and secure API access. 

The notification and alert system successfully 

automated flood warnings through email, 

SMS, and portal notifications, ensuring 

timely dissemination of information. The 

system’s administrative and user 

management modules provided streamlined 

account control and access management. 

Furthermore, the system achieved an overall 

ISO 25010 rating of 4.0, interpreted as “More 

Than Expected,” demonstrating its high 

effectiveness, stability, and operational 

quality across functionality, performance, 

and reliability parameters.

 

Based on the findings, it was 

concluded that the developed hydrological 

web portal effectively improved real-time 

data access and visualization, enhanced flood 

preparedness through automated alerts, and 

strengthened system security via defined user 

roles and authentication protocols. The 

system’s high performance and reliability 

underscored its capability to support efficient 

hydrological monitoring and data-driven 

decision-making for the Bicol River Basin.

 

The study recommends continuous 

enhancement of the web portal’s dashboard 

by integrating more environmental data 

sources for improved analysis and decision-

making. The notification and alert system 

should be refined using predictive analytics 
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to enhance accuracy, while user management 

modules must be regularly updated for 

scalability. Strengthening of authentication 

protocols, continuous system monitoring, 

and periodic ISO 25010 based evaluations 

are also advised to maintain system quality. 

Lastly, expanding data integration 

capabilities and providing continuous user 

training will ensure the sustainability and 

effective utilization of the web portal in flood 

risk management and hydrological data 

operations.

Keywords:  Bicol River Basin, Data Visualization, Decision Support System, Flood Modeling, 

Hydrological Analysis, Hydrological Model Output, Information System, River Basin 

Management, Water Resources Management., and Web Portal. 

 

Introduction 

At the global scale, flood early-

warning is transitioning from static, periodic 

bulletins toward automated, near–real-time 

systems that integrate continuous 

observations, forecast data, and hydrological 

or hydraulic models. The automation of such 

systems ensures faster data processing, 

minimizes human error, and provides more 

timely decision-making tools for risk 

managers. These systems are now being 

paired with interactive web dashboards that 

enable stakeholders to visualize water levels, 

inundation extents, and forecast uncertainties 

instantly. Research indicates that automated 

web delivery of hydrological outputs 

significantly reduces the gap between 

scientific modeling and actionable response, 

especially in vulnerable communities (Perera 

et al., 2019). The global consensus 

underscores that resilience against floods and 

other water-related hazards depends on both 

technological advancement and the 

accessibility of information (Oh & Bartos, 

2025).

The exposure to frequent typhoons, 

monsoonal rains, and flash floods has long 

demanded robust flood forecasting and 

warning systems. While the Philippine 

Atmospheric, Geophysical and Astronomical 

Services Administration (PAGASA) has 

developed extensive monitoring networks, 

many hydrological model outputs still require 

manual processing before dissemination. 

This process can delay critical updates, 

especially when rapid response is needed to 

protect lives and property. Automated 

systems that directly publish model outputs 

online can drastically reduce the latency of 

information delivery, allowing communities 

to prepare earlier. Moreover, integrating such 

platforms into national disaster management 

frameworks ensures that information flows 

seamlessly from technical agencies to local 

government units and down to households 

(PAGASA, n.d.; Earth Networks, 2019).

 

Part of the Bicol River Basin, faces 

recurrent flooding events intensified by 

heavy rains, volcanic activity, and sediment-

laden waterways from Mayon Volcano. 

Despite being recognized as a leader in 

disaster risk reduction, the province still faces 

challenges in translating technical 

hydrological forecasts into actionable local 

warnings in real time. Current practices often 

rely on intermediate reporting layers that 

consume valuable lead time before alerts 

reach communities. Automated web-based 

dissemination would ensure that both 

technical officers and ordinary residents have 

immediate access to forecasts, water-level 

alerts, and inundation maps. Such a system 

could strengthen Albay’s capacity to act 

decisively during flood threats, building on 

its already strong emergency preparedness 

culture (Abon et al., 2012).
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This study - “Hydrological Model 

Output – Web Portal for Bicol River Basin”, 

proposes a fully automated workflow that 

connects model simulations directly to a user-

friendly, online portal. The importance of this 

project is realized in its potential to reduce the 

time between forecast generation and 

decision-making to near zero. By removing 

manual processing steps, the portal ensures 

that critical data is available to stakeholders 

almost instantly, thereby enabling earlier 

evacuations, resource deployment, and 

hazard communication. Furthermore, the 

portal’s visualization features are designed 

for both technical and non-technical users, 

increasing inclusivity in disaster 

preparedness. Ultimately, this initiative 

aligns global best practices with local needs, 

providing Albay and surrounding provinces 

with a powerful tool for anticipatory flood 

management (Perera et al., 2019; 

Anticipation Hub et al., 2022).

 

Specific Objectives 

Specifically, the study aimed to: 

1. Develop Real-Time Web Portal 

1.1 Create an interactive 

dashboard to display: 

a. live river levels 

b. rainfall maps 

c. flood forecasts 

1.2 Enable to perform: 

a. data downloads 

b. historical browsing, and 

c. role-based Application 

Programming Interface 

(API) access. 

 

2. Implement Notification and 

Alert System 

2.1 Set automated triggers for 

flood alerts based on 

a. thresholds,  

b. delivering via e-mail,  

c. Short Message Service, 

and  

d. Portal 

2.2 Update ongoing flood event 

information in real time. 

 

3. Integrate modules for: 

3.1 Administrative, and  

3.2 User Management  

 

4. Define: 

4.1 user roles 

4.2 permissions, and  

4.3 secure authentication 

 

5. Manage content such as: 

5.1 data bulletins 

5.2 educational resources, and  

5.3 emergency contact updates 

 

6. Evaluate the developed system 

using ISO 25010 standards 

assess: 

6.1 functional suitability 

6.2 performance efficiency 

6.3. reliability

 

Scope and Delimitations 

 

The study entitled “Hydrological 

Model Output – Web Portal for Bicol River 

Basin” focused on developing a real-time 

web portal that provided an interactive 

dashboard for monitoring live river levels, 

rainfall maps, and flood forecasts. The 

system allowed data downloads, historical 

data browsing, and role-based API access. It 

included an automated notification and alert 

system for flood events, delivering alerts via 

email, SMS, and the portal itself. 

Administrative and user management 

modules defined roles, permissions, and 

secure authentication, while content 
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management handled data bulletins, 

educational resources, and emergency 

contact updates. The developed system was 

evaluated using ISO 25010 standards for 

functional suitability, performance 

efficiency, and reliability, with assessments 

conducted by 10 IT professionals and 5 end-

users.

 

The study was limited to the 

development and evaluation of a web-based 

portal for the Bicol River Basin, focusing 

only on flood-related data such as river 

levels, rainfall, and forecasts. The 

notification system was restricted to email, 

SMS, and portal alerts, excluding other 

communication channels. Evaluation was 

limited to 10 IT professionals and 5 end-

users, and the system’s real-world 

effectiveness beyond the study period was 

not assessed. Other environmental factors, 

mobile applications, or advanced predictive 

analytics were not included in the scope of 

the study.

 

Scope and Delimitations 

 

The study entitled “Hydrological 

Model Output – Web Portal for Bicol River 

Basin” focused on developing a real-time 

web portal that provided an interactive 

dashboard for monitoring live river levels, 

rainfall maps, and flood forecasts. The 

system allowed data downloads, historical 

data browsing, and role-based API access. It 

included an automated notification and alert 

system for flood events, delivering alerts via 

email, SMS, and the portal itself. 

Administrative and user management 

modules defined roles, permissions, and 

secure authentication, while content 

management handled data bulletins, 

educational resources, and emergency 

contact updates. The developed system was 

evaluated using ISO 25010 standards for 

functional suitability, performance 

efficiency, and reliability, with assessments 

conducted by 10 IT professionals and 5 end-

users.

 

The study was limited to the 

development and evaluation of a web-based 

portal for the Bicol River Basin, focusing 

only on flood-related data such as river 

levels, rainfall, and forecasts. The 

notification system was restricted to email, 

SMS, and portal alerts, excluding other 

communication channels. Evaluation was 

limited to 10 IT professionals and 5 end-

users, and the system’s real-world 

effectiveness beyond the study period was 

not assessed. Other environmental factors, 

mobile applications, or advanced predictive 

analytics were not included in the scope of 

the study.

 

Gap Bridged by the Study 

 

In general, the reviewed systems 

focused on integrating hydrological data and 

modeling frameworks to provide timely and 

accurate flood forecasting. They utilized real-

time or near-real-time data sources, such as 

satellite observations, hydrodynamic models, 

and crowd-sourced geographic information, 

to enhance the reliability of predictions. 

These systems often employed interactive 

digital platforms - whether mobile apps or 

dynamic dashboards - to deliver actionable 

flood information to end-users, emphasizing 

accessibility and user engagement. By 

combining advanced computational models 
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with intuitive visualization tools, the 

reviewed studies demonstrated the 

importance of bridging complex hydrological 

outputs with platforms that supported rapid 

decision-making during flood events.

 

The present study was unique in its 

approach by specifically automating 

hydrological model outputs into a real-time 

web portal designed for the Bicol River 

Basin. Unlike previous systems that relied on 

mobile applications, manual data processing, 

or region-specific models, this study 

emphasized seamless integration of 

continuous data streams directly into a web-

based platform, enabling instant updates and 

spatially resolved flood information. 

Furthermore, the portal was tailored to local 

flood monitoring needs, providing both 

authorities and residents with a user-friendly 

interface that combined predictive modeling, 

automated data assimilation, and real-time 

visualization in a single framework. This 

automation reduced latency and human 

intervention, making flood forecasting more 

efficient, localized, and actionable for the 

Bicol River Basin community.

 

Conceptual Framework 

 

The conceptual framework of this 

study was anchored on the development of a 

real-time web portal tailored for hydrological 

monitoring in the Bicol River Basin. The 

input stage involved designing a system that 

featured an interactive dashboard capable of 

displaying live river levels, rainfall maps, and 

flood forecasts. It also provided 

functionalities for data downloads, historical 

data browsing, and role-based Application 

Programming Interface (API) access to 

enhance usability. Furthermore, the 

framework integrated a notification and alert 

system with automated triggers for flood 

alerts based on thresholds, delivered through 

e-mail, Short Message Service (SMS), and 

the portal itself. To ensure continuous 

situational awareness, the system updated 

ongoing flood event information in real time. 

The input also encompassed administrative 

and user management modules, content 

management for bulletins, resources, and 

emergency contact updates, as well as 

evaluation using ISO 25010 standards to 

ensure quality in functional suitability, 

performance efficiency, compatibility, 

usability, reliability, security, maintainability, 

and portability.

 

The process component of the 

framework adopted the Agile Development 

Methodology to guide the system’s creation 

and refinement. Agile was chosen for its 

iterative and flexible approach, which 

allowed continuous collaboration with 

stakeholders and timely incorporation of 

feedback throughout the development cycle. 

The process began with planning and 

requirements gathering to define the scope 

and objectives clearly. This was followed by 

the design phase, where system architecture, 

interface layouts, and data integration 

mechanisms were conceptualized and 

documented.

 

The development stage focused on 

coding, system integration, and the actual 

building of the portal’s functionalities such as 

the interactive dashboard, real-time alerts, 

and content management features. This was 

succeeded by testing, where the system 

underwent rigorous evaluation against ISO 

25010 standards to assess its performance, 
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reliability, usability, and other quality 

attributes. Once tested and validated, the 

system proceeded to deployment, where the 

portal was launched for real-world use by 

both administrators and end-users. 

Throughout these phases, Agile allowed for 

continuous monitoring, quick response to 

issues, and adjustments to ensure that the 

system met the needs of its intended users.

 

The output of this conceptual 

framework was the Hydrological Model 

Output – Web Portal for the Bicol River 

Basin, a comprehensive platform designed to 

provide timely, accurate, and accessible 

flood-related information to stakeholders. 

The portal served as both a monitoring and 

decision-support tool, enhancing disaster 

preparedness and response within the region. 

Feedback played a crucial role in refining the 

system; assessments from IT professionals 

and end-users provided insights into 

strengths, weaknesses, and opportunities for 

further improvement. This cyclical feedback 

loop reinforced the Agile approach, ensuring 

that the web portal remained relevant, 

reliable, and responsive to community needs.

 

Plan 

The Plan stage established the 

foundation of the system development 

process by identifying the objectives, scope, 

and direction of the project. In this phase, the 

study focused on determining the essential 

requirements of the real-time web portal for 

the Bicol River Basin, including the 

integration of an interactive dashboard, data 

download features, historical record 

browsing, and role-based APIs. Careful 

planning also involved outlining the 

notification and alert mechanisms, ensuring 

that automated flood warnings through email, 

SMS, and the portal were responsive to 

threshold triggers. Moreover, this stage 

defined the integration of administrative and 

user management modules to secure system 

access and safeguard data integrity. Risk 

assessments, resource allocation, and 

timeline development were also considered 

to guarantee that the project aligned with both 

technical feasibility and user needs. Overall, 

the Plan stage served as a roadmap that 

guided subsequent phases of the Agile 

Development Methodology, ensuring that 

each step was strategically aligned with the 

study’s goals of providing an effective 

hydrological information and alert system.

 

Requirements 

 

The Requirements stage captured and 

documented the functional and non-

functional needs of the system based on the 

objectives of the study. During this phase, the 

specific features of the real-time web portal 

were identified, such as the ability to display 

live river levels, rainfall maps, and flood 

forecasts through an interactive dashboard. 

The requirements also included 

functionalities for data downloads, historical 

record browsing, and secure role-based API 

access to ensure flexible use of information 

by different stakeholders. Furthermore, 

provisions for a notification and alert system 

were detailed, including automated flood 

warnings delivered via email, SMS, and the 

portal itself. Non-functional requirements, 

such as system reliability, security, 

maintainability, and usability, were also 

outlined in line with the ISO 25010 

standards. This stage ensured that both 

technical specifications and user expectations 

were clearly defined, serving as the basis for 
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the design and development of the 

hydrological web portal.

 

Design 

 

The Design stage translated the 

identified requirements into a structured 

system blueprint that guided the development 

of the real-time web portal. The architecture 

of the portal was designed to support the 

integration of hydrological model outputs, 

enabling automated visualization of river 

levels, rainfall data, and flood forecasts. User 

interface layouts were created to ensure a 

simple yet interactive dashboard that allowed 

stakeholders to access and interpret 

information with ease. Security protocols, 

such as role-based authentication and 

permission management, were also designed 

to safeguard sensitive data and restrict access 

based on user roles. In addition, the design 

incorporated the framework for the 

notification and alert system, detailing the 

mechanisms for real-time updates through 

email, SMS, and portal notifications. Overall, 

this stage provided the technical foundation 

for seamless functionality, scalability, and 

user-centered operation of the hydrological 

web portal for the Bicol River Basin.

 

Develop 

 

The Develop stage focused on 

building the functional components of the 

real-time web portal based on the finalized 

design specifications. The interactive 

dashboard was developed to display live river 

levels, rainfall maps, and flood forecasts, 

with automated data feeds integrated from 

hydrological models and monitoring systems. 

The notification and alert system was also 

implemented, enabling automated triggers to 

send flood warnings via email, SMS, and 

portal notifications. Administrative and user 

management modules were programmed to 

define user roles, enforce permissions, and 

ensure secure authentication. In addition, 

content management features were 

developed to handle data bulletins, 

educational resources, and emergency 

contact information. Throughout this stage, 

iterative coding, integration, and debugging 

were carried out to ensure that each module 

worked seamlessly and supported the overall 

objectives of the hydrological web portal for 

the Bicol River Basin.

 

Deployment 

 

The Deployment stage was carried 

out to launch the real-time web portal and 

make it fully operational for its intended 

users within the Bicol River Basin. The 

system was installed on a secure server 

environment capable of handling continuous 

data streams and real-time processing. User 

accounts and role-based permissions were 

configured to ensure proper access control 

and data security. Training and orientation 

sessions were conducted for administrators 

and stakeholders to familiarize them with the 

portal’s functionalities, including monitoring 

dashboards, flood alerts, and data 

management features. The deployment also 

involved final verification to confirm that the 

system was stable, reliable, and accessible 

across multiple devices. After successful 

implementation, the portal was officially 

introduced for use, providing a functional 

platform for real-time flood forecasting and 

disaster preparedness.
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Findings 

 

During the development and after 

testing and evaluation of the developed 

system the following findings have been 

established: 

 

1. The developed real-time web 

portal successfully provided an 

interactive dashboard displaying 

live river levels, rainfall maps, 

and flood forecasts, while 

enabling users to perform data 

downloads, historical data 

browsing, and secure role-based 

API access efficiently.

 

2. The implemented notification and 

alert system effectively 

automated flood alerts based on 

predefined thresholds, delivering 

timely warnings via email, SMS, 

and the portal, while continuously 

updating real-time information on 

ongoing flood events.

 

3. The system successfully 

integrated administrative and user 

management modules, allowing 

efficient account control, role-

based access, and streamlined 

management of user activities 

within the web portal.

 

4. The system effectively defined 

user roles, permissions, and 

secure authentication protocols, 

ensuring controlled access, data 

integrity, and protection of 

sensitive hydrological 

information within the web portal.

 

5. The system efficiently established 

clearly defined user roles, 

permissions, and secure 

authentication measures, 

providing controlled system 

access and safeguarding critical 

hydrological data and user 

information.

 

6. The developed system, evaluated 

using ISO 25010 standards, 

achieved an overall rating of 4.0, 

interpreted as “More Than 

Expected,” indicating that it 

performed beyond baseline 

requirements in terms of 

functional suitability, 

performance efficiency, and 

reliability, thereby demonstrating 

high effectiveness, stability, and 

operational quality.

 

Conclusions 

 
Based on the findings of this study the 

following conclusions were formulated: 

 

1. The developed real-time web 

portal effectively enhanced data 

accessibility and visualization, 

supporting timely decision-

making through interactive and 

user-friendly features.
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2. The notification and alert system 

significantly improved flood 

preparedness by providing real-

time and reliable alerts through 

multiple communication 

channels.

 

3. The integration of administrative 

and user management modules 

strengthened the system’s 

efficiency in handling user 

accounts and maintaining 

operational control.

 

4. The defining user roles, 

permissions, and authentication 

protocols ensured system security 

and maintained the integrity of 

hydrological data.

 

5. The system’s well-structured 

access control and authentication 

mechanisms effectively protected 

sensitive information and 

enhanced user trust.

 

6. The system’s overall 

performance, with an ISO 25010 

rating of 4.0, surpassed 

expectations, proving its 

reliability, functionality, and 

efficiency in managing 

hydrological data and operations.

 

Recommendations 

 
Based on the conclusions drawn from 

this study, the following recommendations were 

formulated: 

 

1. The web portal’s interactive 

dashboard may be continuously 

updated and enhanced to 

incorporate additional real-time 

hydrological and environmental 

data sources for improved 

decision-making.

 

2. Continuously update and enhance 

the notification and alert system 

by integrating advanced 

predictive analytics to improve 

the accuracy and timeliness of 

flood warnings.

 

3. Regularly review and upgrade the 

administrative and user 

management modules to ensure 

scalability and adaptability to 

future system developments.

 

4. Strengthen user authentication 

and permission protocols through 

the adoption of multi-factor 

authentication and periodic 

security audits.

 

5. Continuously monitor and refine 

access control measures to uphold 

data security and user privacy as 

the system expands.

 

6. Conduct periodic ISO 25010-

based evaluations to sustain and 

enhance the system’s functional 

suitability, performance 
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efficiency, and reliability over 

time.

 

7. Expand the system’s data 

integration capabilities to include 

additional environmental sensors 

and external data sources for more 

comprehensive hydrological 

monitoring.

 

8. Provide continuous training and 

technical support for system users 

to ensure effective utilization and 

encourage data-driven decision-

making in flood risk management. 
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