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1.  Background  

(1)  Project background  

The Republic of the Philippines is located in the subtropical monsoon zone and suffers 
damage from rainstorms caused by the monsoons and typhoons every year. In particular, 
Luzon Island, the largest island of the Philippines, where most of the population and 
economic activities are concentrated, faces serious damage from such storms.  

Because of this, the Philippines has been developing flood forecasting and warning 
systems for the basins of major rivers on Luzon Island, including the Pampanga, Agno, 
Cagayan and Bicol, as part of measures to reduce the damage from floods with grant and 
loan aid provided by the government of Japan. Such flood forecasting and warning 
systems have contributed to the mitigation of flood damage in these basins.  

The systems in the Pampanga and Agno River basins for which the assistance is currently 
requested, however, are 10 to 30 years old and severely deteriorated. These systems were 
damaged also by natural disasters such as the volcanic mudflows from the eruption of 
Mount Pinatubo and Baguio earthquake in the 1990s, and are unable to function as they 
originally did.  

Under such circumstances, the Philippines has requested that Japan provide it with grant 
aid for the equipment maintenance needed to rehabilitate the flood forecasting and 
warning systems for the Pampanga and Agno River basins.  

The Philippines originally requested assistance for the rehabilitation of the existing 
systems. The Japanese side, however, was concerned that the rehabilitation alone would 
be inadequate for the flood forecasting and warning systems to function properly, and 
changed the positioning of this study for a general grant aid project.  

The Philippine side subsequently notified of the requested equipment, including a 
categorized list, at the time of the field study for the basic design research on the 
assumption of a general grant aid project. 

This project is to reinforce the existing flood forecasting and warning systems, aiming to 
ensure proper functioning of the flood forecasting and warning systems in the Pampanga 
and Agno River basins and facilitate efficient and effective disaster prevention activities.  

 



 

(2)  Background of soft component 

The flood forecasting and warning systems to be improved in this project will 
distinctively differ from the existing system in the following respect.  

Monitoring of flood-related information at the agencies involved in flood prevention 
measures  

The amount of information obtainable at the following relevant agencies through the 
existing flood forecasting and warning systems has been extremely limited. The 
information has been delivered by telephone or facsimile, which lacked speed and 
accuracy. This project plans to newly install surveillance monitors for the flood 
forecasting and warning systems at the following agencies involved in flood prevention 
activities so as to allow the information collected, analyzed and forecasted by Philippine 
Atmospheric, Geophysical and Astronomical Service Administration (PAGASA) to be 
directly monitored. This requires a soft component for the operation and management of 
the new flood forecasting and warning systems with the surveillance monitors.  



 

Table 1. Roles involved in flood control  

Agency  Role   

National Disaster 
Coordinating Council 
(NDCC)  

Supreme body in charge of disaster measures, providing information 
and instructions for disaster control.  

National Power 
Corporation (NPC)  

Oversees the operation and management of hydroelectric dams.  

National Irrigation 
Administration (NIA)  

Oversees the operation and management of irrigation dams.  

Department of Public 
Works and Highways 
(DPWH)  

Maintains rivers and roads.  

San Roque Dam  Located on the mid-Agno River, discharging the reservoir water into 
the Agno River.  

Binga Dam  Located on the upper Agno River, discharging the reservoir water into 
the Agno River.  

Pantabangan Dam  Located on the upper Pampanga River, discharging the reservoir water 
into the Pampanga River.  

The existing outflow forecasting software will be updated to serve the increased gauging 
stations.  

The outflow forecasting software helps forecast the streamflow and water levels in the 
lower basin several hours in advance based on the rainfall and water levels observed 
upstream, which has already been in use at PAGASA. Because of the new rainfall and 
water level gauging stations added in this project, however, the relationship between the 
observation data for the outflow forecasting software and streamflow and water levels to 
be forecasted must be reorganized. Consequently, technical instruction through soft 
component is required for the rearrangement of the existing outflow forecasting software 
and its continuous renewal.  

New overflow analysis software will be installed to improve the means of providing 
information.  

The overflow analysis software is used to clearly illustrate the state of river overflow 



 

based on the downstream flow rates and water levels forecasted by the outflow 
forecasting software and geographical data. This is to be newly installed in this project. 
Soft component is again required so that the new overflow analysis software can be used 
effectively and continuously for flood control activities.  

 

(3)  Positioning of soft component  

Appropriate and effective use of the flood forecasting and warning systems to be 
improved in this project requires in-depth understanding of the operation management 
that takes the above aspects into consideration. Further, the activities (a) through (i) 
below must be implemented to enhance the effectiveness of the systems and achieve the 
project goals.  

1)  Basic operation and maintenance of the flood forecasting and warning 
systems  

2)  Comprehensive and efficient operation and management of the flood 
forecasting and warning systems  

3)  Organization and improvement of the criteria for issuing flood forecasts and 
warnings  

4)  Update of the existing run-off analysis software  

5)  Management to maintain accuracy  

6)  Improvement of the methods of providing information using the run-off 
analysis software  

7)  Formulation of evacuation plans (hazard maps) and flood emergency 
management  

8)  Continuous efforts to promote more active and efficient disaster prevention 
activities conducted by relevant agencies using the flood forecasting and 
warning systems  

9)  Educational campaign for the residents to learn the measures to reduce flood 
damage using the flood forecasting and warning systems  

Of these activities;  

Item (a) will be undertaken by a construction company as part of facility construction and 
equipment procurement.  

Items (b) through (f) will be needed to efficiently initiate the operation of the flood 
forecasting and warning systems and ensure the minimally required sustainability. The 
technical support through this soft component of grant aid is thus considered necessary 



 

(the underlined activities above).  

Items (g) through (i) are not the requirements for operating the systems, but are necessary 
for the improvement of the effectiveness of the flood forecasting and warning systems. 
These, therefore, should be performed solely by the local agencies or through technical 
assistance other than the assistance provided by the soft component of this project.  

The overall operation and management of the flood forecasting and warning systems 
involving relevant agencies in the activity (b), in particular, requires those agencies other 
than Flood Forecasting Branch (FFB) of PAGASA, the organizing agency, that engage in 
flood control activities such as, National Disaster Coordinating Council (NDCC), 
National Power Corporation (NPC), National Irrigation Administration (NIA), 
Department of Public Works and Highways (DPWH) and relevant dam operators, to learn 
how to operate and maintain the flood forecasting and warning systems.  

 

2.  Aim of soft component  

The technical assistance provided through the soft component of the grant aid aims to 
develop human resources that can appropriately operate, manage and maintain the 
equipment for the flood forecasting and warning systems.  

The following are the specific types of personnel to be developed.  

Table 2. Specific aims of soft component  

Subject  Aim   

Engineers who operate and maintain the 
flood forecasting and warning systems  

Learn how to operate and maintain the monitors 
and other devices to facilitate effective disaster 
control.  

Engineers who operate and maintain the 
outflow forecasting software  

Learn how to operate and maintain the outflow 
forecasting software for accurate forecasting from 
water level data and continuous updates.  

Engineers who operate and maintain the 
overflow analysis software  

Learn how to operate and maintain the overflow 
analysis software for accurate overflow analysis 
and continuous updates.  

 



 

3.  Expected outcomes of soft component  

The following describes the operational and technical outcomes expected from the 
technical assistance for the efficient operation and maintenance of the flood forecasting 
and warning systems.  

(1) Outcomes of operation and maintenance technology  

1) The roles and activities of each organization in disaster prevention and 
methods of information delivery and cooperation required for effective 
disaster control will be defined, which will allow effective system operation 
and faster decision-making.  

2) The system operation and maintenance manuals will be revised and technical 
skills and judgment needed for basic operation and maintenance will be 
developed.  

3) Management and use of information effective for flood control will be 
feasible.  

4) Technology to set the criteria for issuing flood forecasts and warnings will be 
developed, and appropriate criteria will allow effective delivery of 
information such as water levels.  

5) Disaster simulation and field exercises will provide the experience of 
emergency operation, which will also reveal any issues in the system 
operation to allow measures to be taken.  

(2) Outcomes of technology to update the runoff forecasting software  

1) The understanding of the mechanism, capabilities and issues of the existing 
outflow forecasting software will be gained and technology for continuous 
software updates will be developed through designing, outsourcing and 
verification of software updates.  

2) The operation and maintenance manuals for the outflow forecasting software 
will be revised, and comprehensible information on water level forecasts will 
become available through the operation of the updated outflow forecasting 
software to forecast water levels.  

3) Operation and maintenance technology to maintain the accuracy of the 
outflow forecasting software output will be developed.  

(3) Outcomes of technology for the runoff analysis software  

1) The understanding of the mechanism, capabilities and issues of the overflow 
analysis software will be gained and technology for continuous software 
updates will be developed through designing, customizing and verification of 
software installation.  

2) The operation and maintenance manual will be prepared and operation and 
maintenance skills will be acquired, which will allow the analysis of flood 



 

forecasts and overflow levels.  

3) Operation and maintenance technology to maintain the accuracy of the 
overflow analysis software output will be developed.  

4) The overflow analysis software will allow the criteria for issuing warnings to 
be verified.  

5) The overflow analysis software will help improve the methods of information 
delivery and promote the use of hazard maps.  

 

4.  How to confirm the level of goal achievement  

The level of goal achievement must be assessed regularly over the period of the technical 
assistance. As a quantitative measure, the technical assistance staff will enter the expected 
outcomes in a check sheet, and the assessment table will be used to confirm and 
summarize the results.  Table 3 below is an example of assessment table for the level of 
goal achievement. 

Table 3. Example of assessment table for the level of goal achievement. 

Assessment criteria Grade 
Operation and maintenance technology 
1. Organizations and systems 
• Understands the roles and activities of each relevant organization 
• Methods of information delivery and cooperation required are clearly defined. 

2. Organizing and analyzing observation data 
• Understands the types and accuracy of information and timing of collection 

required for flood control. 
• Understands how to manage and use information. 
• Understands the importance of shot-term rainfall data. 
• Understands rainfall characteristics such as hourly rainfall and rainfall before 

flooding. 
• Able to summarize the rainfall per hour, three hours and day and understands 

its importance. 
• Able to summarize hourly and daily water level data and understands its 

importance. 
3. Method of flood forecasting and warning 
• Has the technical skills and judgment needed for basic operation and 

maintenance. 
• Understands the water levels and other criteria for issuing flood forecasts and 

warnings. 
• Understands the relationship between the criteria for issuing flood forecasts 

and warnings and disaster prevention activities. 
• Understands how to improve the means to provide information. 

4. Other 
• Has the knowledge of the future flood and disaster prevention measures and 

flood forecasting and warning systems. 
• Clearly defined the issues through operational training and proposed measures. 

 



 

Assessment of technology to update the existing outflow forecasting software  
1. Flood forecasting software  
• Understands the software structure.  
• Able to grasp the relationship between rainfall and low.  
• Able to changes rainfall patterns and calculate the flow.  
• Able to make rainfall-flow waveforms from the results of flow calculation.  
• Understands the limits of software application.  
• Understands the current software issues.  

2. Understanding of flood forecasting procedures  
• Understands the hydrologic data required for flood forecasting.  
• Understands the hydrologic data currently maintained.  
• Understands the current issues in flood forecasting.  
• Understands the flood forecasting procedures.  
• Understands the relationship between forecast lead time and accuracy.  

3. Updating existing software  
• Understands new software and how to redesign software.  
• Understands how to apply software.  
• Understands the appropriateness of forecast lead time and accuracy.  
• Understands how to verify software.  
• Understands how to effectively provide forecast information.  

4. Improving software accuracy  
• Understands the techniques to improve software accuracy.  

 

Assessment of technology for overflow analysis software  
1. Overflow analysis software  
• Understands the software structure.  
• Able to grasp the relationship between the results of flow calculation and 

overflow.  
• Understands the limits of software application.  
• Understands software issues.  

2. Understanding of procedure for examining overflow analysis  
• Understands the geographical data required for overflow analysis.  
• Understands the geographical data currently maintained.  
• Understands the current issues in overflow analysis.  
• Understands the overflow analysis procedures.  

3. Software customization  
• Understands how to customize software.  
• Understands how to apply software.  
• Understands how to verify software.  

4. Improving software accuracy  
• Understands the techniques to improve software accuracy.  

5. Other  
• Understands how to verify the criteria for issuing flood forecasts and warnings. 
• Understands how to improve the means to provide information.  
• Understands how to apply the software to hazard maps.  

 

 

5.  Activities and introduction plan  

(1)  Trainees by specialty  

Table 4 indicates the minimum number of trainees by specialty considered necessary in 
each area of technical assistance.  



 

Table 4. The number of trainees by specialty and the groups subject to technical assistance   

# of personnel  
Agency  Operation  Manager Members  

Training 
group 

Operation  1 person 6 persons A  
Outflow forecasting 1  6  B  PAGASA &  

FFB  
Overflow analysis 1  4  C  

NDCC  Operation  1  2  D  
NPC  Operation  1  2  D  
NIA  Operation  1  2  D  

DPWH  Operation  1  2  D  
San Roque Dam  Operation  1  2  D  

Binga Dam  Operation  1  2  D  
Pantabangan Dam  Operation  1  2  D  

(2)  Technical assistance activities  

Table 5 lists the activities in the technical assistance for the operation and maintenance of 
the flood forecasting and warning systems by dividing them into operation and 
maintenance technology, existing outflow forecasting technology and overflow analysis 
technology. Training group classification is shown in Table 4.  

The orientation and instruction on the monitor operation concerning the operation and 
maintenance technology and existing outflow forecasting technology can be given 
simultaneously on several terminals. The instruction and operation concerning the 
overflow analysis technology can only use one terminal due to limited license for the 
overflow analysis software; thus, the instruction and operation will be conducted 
alternately for one or two trainees at a time.  

Table 5. Technical assistance activities Operation and maintenance technology: 1.375 months 
(first period: 0.875 months (3.5 weeks), second period: 0.5 month (2 weeks))  

Activities   Training  
group  

Period 
required 

(# of 
weeks)  

Period 
required 

(# of 
weeks) 

1. Confirm the organizational systems and explain how to 
cooperate.  
 Determine the sections and roles managed by each agency in 
disaster prevention, define the responsibility system for the 
agencies and staff and present how to provide information and 
cooperation needed for effective disaster prevention.  
• Describe and confirm the roles of each agency.  
• Explain and confirm the methods of cooperating with the 

agencies and disaster prevention activities.  
• Describe and confirm the information to be exchanged with the 

agencies and timing of information exchange.  

A & D  0.5 - 

2. Revise the system operation and maintenance manuals.  
 Determine the system operation criteria for flood season and A & D  1.0 - 



 

non-flood season.  
Revise the system operation and maintenance manuals to facilitate 
effective disaster prevention and develop the technical skills and 
judgment to carry out basic operation and maintenance.  
• Explain how to operate and maintain the system (0.25 weeks)  
• Revise the existing operation and maintenance manuals (0.75 

weeks).  
3. Explain and instruct how to manage information  
• List the types and accuracy of information and timing of 

collection required for flood control and define how to manage 
and use the information.  

• Explain how to manage and use information.  
• Describe the database development and create such database.  

A  0.5 - 

4. Describe the criteria and procedures for issuing flood forecasts 
and warnings.  
 Confirm the criteria for issuing flood forecasts and warnings 
and organize the information at each site to determine appropriate 
criteria. Instruct how to effectively provide water level and other 
information.  
• Explain the purpose of the issuance criteria and how to 

determine and use such criteria (first period: 0.5 week).  
• Determine the criteria for issuing forecasts and warnings  
• (first period: Pampanga basin: 0.5 week, second period: Agno 

basin: 0.5 week).  

A  1.0 0.5 

5. Describe the future flood and disaster prevention measures and 
flood forecasting and warning systems.  
 Assuming that the dam management system will be renewed 
and the various types of observation and information delivery will 
become possible in the future, describe the forthcoming flood and 
disaster prevention measures and flood forecasting and warning 
systems.  
• Describe the future flood and disaster prevention measures and 

flood forecasting and warning systems.  

A & D  0.5 - 

6. Operational training  
 Conduct disaster simulation and field exercises, define the 
issues in system operation and propose measures.  
Prepare the training sessions (0.25 week)  
Disaster simulation exercise (0.25 week)  
Field exercise (two times: 0.5 week)  

A & D  - 1.0 

7. Assessment  
 Assess the technical assistance.  
Examine using documents  
Examine based on system operation  

A & D  - 0.5 

 

Existing outflow forecasting technology: 2.375 months (first period: 1.375 months (5.5 weeks), second 
period: one month (4 weeks))  

Activities   Training  
group  

Period 
required 

(# of 
weeks)  

Period 
required 

(# of 
weeks) 

1. Describe the existing flood forecasting software.  
 Describe the configuration and content of the existing flood 
forecasting software, let the trainees operate the software and 

B  0.5 - 



 

ensure that they are able to perform flow calculation.  
• Describe the existing flood forecasting software.  
• Operate the existing flood forecasting software.  

2. Explain the flood forecasting procedures.  
 Instruct the flood forecasting procedures and describe the 
hydrologic data required for flood forecasting, current issues, etc.  
• Explain the flood forecasting procedures.  
• Describe the data required for flow forecasting.  
• Describe the issues such as the accuracy of data collected.  

B  0.5 - 

3. Organize and analyze observation data  
 Explain and instruct how to organize and analyze 
observation data.  
• Explain the purposes and methods of organizing and analyzing 

observation data (0.5 week).  
• Organize rainfall and water level data from observation (1.0 

week)  
• Analyze the correlations between rainfall and water level data 

(0.5 week)  

B  2.0 - 

4. Describe and instruct the redesigning of the existing flood 
forecasting software.  
 Explain how to improve and design the flow forecasting 
software for updates and accuracy improvement and design such 
software.  
• Explain how to design software and improve the accuracy (0.5 

week).  
• Determine the coefficients of the basins’ characteristics, taking 

into account the geological and geographical features, river 
structures, overflow condition, etc (1.0 week).  

• Divide the basins into sections based on the river confluences, 
dams and basin characteristics, etc., determine Thiessen 
coefficients (coefficients for calculating the average rainfall in 
the basin) and develop a flow calculation model (1.0 week).  

B  2.5 - 

5. Describe and instruct the verification of updates of the existing 
flood forecasting software.  
• Explain how to verify the existing outflow forecasting software 

(0.25 week).  
• Prepare verification data and check sheets (0.25 week).  
• Verify updated software (0.5 week).  

B  - 1.0 

6. Instruct the existing outflow calculation.  
 Revise the existing operation manual and check the software 
operation. Explain how to improve the accuracy and work on the 
improvement.  
• Revise the existing operation manual and check the software 

operation (0.5 week).  
• Explain how to improve the accuracy and operate the system 

(0.5 week).  
• Compare forecast data and actual measurement data, and adjust 

the coefficients of basin characteristics to improve the accuracy 
(1.0 week).  

B  - 2.0 

7. Explain and instruct how to provide information for flood 
forecasting and warning.  
 Explain how to provide information for flood forecasting 
and warning, describe the issues and instruct the improvement.  
• Describe the issues in the methods of providing information for 

flood forecasting and warning and explain how to improve the 

B  - 0.5 



 

methods.  
8. Assessment  
 Assess the technical assistance.  
• Examine using documents.  
• Examine based on system operation.  

B  - 0.5 

Overflow analysis technology: 1.875 months (first period: 0.875 month (3.5 weeks), second period: one 
month (4 weeks))  

Period required (# 
of weeks)  Activities   Training  

group  (1st 
period)  

(2nd 
period) 

1. Describe the overflow analysis software.  
 Describe the configuration and content of the overflow 
analysis software and let the trainees operate the software using 
other cases to acquire the basic knowledge of the software 
operation.  
• Describe the overflow analysis software.  
• Operate the overflow analysis software using example cases.  

C  0.5 - 

2. Explain the overflow analysis procedure.  
 Instruct the overflow analysis procedure and describe the 
geographical data required for overflow analysis, current issues, etc. 
• Explain the overflow analysis procedure.  
• Describe the data required for overflow analysis.  
• Describe the issues such as the accuracy of data collected.  

C  0.5 - 

3. Organize and analyze geographical data.  
 Explain and instruct how to organize and analyze the 
geographical data from the basin.  
• Explain how to collect and organize data (0.5 week).  
• Organize data such as collection and format conversion (1.0 

week).  

C  1.5 - 

4. Customize the overflow analysis software.  
 Explain how to customize the overflow analysis software 
and perform the customization.  
• Customize the overflow analysis software (1.0 week).  

C  1.0 - 

5. Describe and instruct the verification of the overflow analysis 
software.  
• Explain how to verify the software (0.25 week).  
• Organize the data for verification (0.25 week).  
• Verify the software (0.5 week).  

C  - 1.0 

6. Instruct how to analyze overflow.  
 Prepare an operation manual, operate the overflow analysis 
software and check all software functions from outflow forecasting 
to analysis. Explain how to improve the accuracy.  
• Prepare an operation manual (0.75 week).  
• Check the functions of the overflow analysis software, including 

outflow forecasting (1.0 week).  
• Explain how to improve the accuracy and operate the software 

(0.25 week).  

C  - 2.0 

7. Explain and instruct how to use the overflow analysis software. 
 Explain how to use the overflow analysis software such as C  - 0.5 



 

the methods of providing information for flood forecasting and 
warning and application to hazard maps, and describe the issues and 
instruct the improvement.  
• Explain and demonstrate how to verify the criteria for issuing 

forecasts and warnings.  
• Explain and demonstrate how to provide information for flood 

forecasting and warning.  
• Explain and demonstrate how to display analytical results and 

how to apply them to hazard maps.  
8. Assessment  
 Assess the technical assistance.  
• Examine using documents.  
• Examine based on system operation.  

C  - 0.5 

* This operational instruction will be provided alternately to one or two trainees at a time.  

(3) Input from Japan  

The input from Japan required for the technical assistance will consist of one engineer 
(for 1.375 months) who will instruct the overall system operation and maintenance and 
one hydraulic/hydrological engineer (4.25 months) with expertise in the existing outflow 
forecasting software and overflow analysis software.  

6. How to procure implementation resources   

This soft component will be implemented most effectively through direct assistance of 
Japanese consultants for the following reasons:  

1) The flood forecasting and warning systems encompassing the Pampanga and 
Agno River basins were introduced through grant and load aid provided by 
Japan, which were built based on the technical knowledge and standards of 
Japan. The system operation thus requires technology transfer from Japan.  

2) The existing outflow forecasting software has been developed and operated 
through financial and technical assistance provided by Japan and Japanese 
engineers have in-depth understanding of the software configuration and other 
aspects. The new overflow analysis software to be installed must be 
developed and operated based on the functions of the existing outflow 
forecasting software, which requires technical instruction by Japanese 
engineers who have through knowledge of the existing software.  

The engineers who will be assigned to the technical assistance in this project are as 
follows:  

3) Assistance in the operation and maintenance technology  

The ideal engineer will have experience in the operation of overseas flood 
forecasting and warning systems, who is well-informed about flooding in the 
Pampanga and Agno basins.   



 

4) Assistance in outflow forecasting and overflow analysis technology  

The ideal person will be a hydraulic/hydrological engineer who is familiar 
with the existing flow software configuration and new overflow analysis 
software.  

It is important that the instruction on how to operate the existing outflow forecasting 
software and overflow analysis software aiming at effective flood control based on the 
current conditions is given after the instruction on the basic software configuration and 
operation has been completed. This requires consultants to provide effective instruction 
on the operation, rather than technical instruction given by contractors.  

 

7.  Implementation process  

The soft component education will comprise three types – operation and maintenance 
technology, outflow forecasting technology and overflow analysis technology –, which will be 
provided primarily to PAGASA engineers who will operate the flood forecasting and warning 
systems. Part of the training for the operation and maintenance technology will also include 
engineers from other relevant agencies. The training will take place before the end of each 
period (two times) to avoid the rainy seasons when the staff becomes occupied with their work.  

1) December 2008 – March 2009: when the first-phase construction is completed 
(At the completion of the system installation at DIC, relevant agencies and 
Pampanga River basin)  

2) January – March 2010: when the second-phase construction is completed (At 
the completion of the installation of all systems to be renewed, including the 
Agno River basin system)  

Table 6. Soft component implementation process 



 

2008

Dec Jan Feb Mar Jan Feb Mar 1st 2nd

1.Operation of FFWS 0.875 0.500

(1) Confirmation of the organization and mutual
communication 0.125

(2) Revision of O & M manuals 0.250

(3) Explanation/Guidance on the data management 0.125

(4) Explanation/Guidance on the guide line of the flood
warning 0.250 0.125

(5) Explanation on future organization and FFWS 0.125

(6) Training on the operation 0.250

(7) Evaluation 0.125

2. Upgrading of the existing run-off model analysis 1.375 1.000

(1) Explanation on procedures for the flood forecasting 0.125

(2) Explanation on procedures for the flood forecasting 0.125

(3) Arrangement and analysis on the existing run-off model
analysis 0.500

(4) Explanation/Guidance on existing run-off model analysis 0.625

(5) Explanation/Guidance on verification of the existing run-off
model analysis 0.250

(6) Guidance on the formula of the existing run-off model
analysis 0.500

(7) Explanation/Guidance on offering of the flood warning 0.125

(8) Evaluation 0.125

3. Operation of Flood Analysis software 0.875 1.000

(1) Explanation on procedure for the flood analysis software
0.125

(2)  Explanation on procedure for the flood analysis software
0.125

(3) Arrangement and analysis on the topographic data 0.375

(4) Customization on the flood analysis software 0.250

(5) Explanation/Guidance on verification of the existing flood
analysis software 0.250

(6) Guidance on procedure of the flood analysis software 0.500

(7) Explanation/Guidance on utilization of the flood analysis
software 0.125

(8) Evaluation 0.125

3.125 2.500Grand total

Activities
Total (month)

2009
1st phase 2nd phase

2010

 

8.  Resulting products  

The following will result from the soft component operation.  

1)  Final report to be submitted to the government of the Philippines  

2)  Final report to be submitted to JICA  

3)  Manuals to be prepared in this technical assistance project  
 

9.  Estimated cost of project  

The overall estimated cost of this soft component is expected to be 12,837,000 yen (first 
period: 7,126,000 yen, second period: 5,711,000 yen). No cost of local re-commissioning 
will arise.  

 



 

10.  Responsibilities of the recipient country   

Achieving the goals of the soft component requires continuous activities such as 
operation and maintenance by the participating agencies and local residents in addition to 
the results of the soft component. The following describes the continuous activities that 
will be the responsibilities of the agencies and residents of the aid recipient country.   

(1) Formulation of evacuation plans (hazard maps) and local disaster prevention plans 
using the flood forecasting and warning systems  

1) The local administrative agencies will promote the formulation of local 
disaster prevention plans, including evacuation plans using hazard maps and 
other resources, based on the results of the overflow analysis from the flood 
forecasting and warning systems.  

2) The organizing agency (PAGASA) will provide the results of the overflow 
analysis from the flood forecasting and warning systems and technical 
instruction to promote the development of hazard maps.  

(2) Continuous efforts to promote more active and efficient disaster prevention 
activities conducted by relevant agencies using the flood forecasting and warning 
systems  

1) Those agencies involved in flood control will hold periodical and continuous 
consultations to discuss the ways to effectively use the flood forecasting and 
warning systems and promote active and efficient disaster prevention 
activities.  

2) The organizing agency (PAGASA) will improve the methods of providing 
information for the flood forecasting and warning systems based on the 
outcomes of consultations with relevant agencies.  

(3) Educational campaign for the residents to learn the measures to reduce flood 
damage using the flood forecasting and warning systems  

1) The local administrative agencies will inform all residents of the evacuation 
plans such as by using hazard maps and promote the educational campaign to 
raise their awareness of disaster prevention.  

2) The organizing agency (PAGASA) will cooperate in the promotion of the 
measures to reduce flood damage conducted by the local administrative 
agencies.  

Cooperation and continuous efforts of not only PAGASA but the local administrative 
agencies and other related organizations will be essential for achieving the goals of this 
project and soft component. While PAGASA will continuously provide instruction for the 
local administrative agencies to continue the operation and maintenance activities, these 



 

are basically different organizations and the activities may possibly be interrupted by the 
differences among them.  

For PAGASA, local administrative agencies and other relevant organizations to continue 
the operation and maintenance after the completion of the soft component, therefore, 
Japan’s regular and comprehensive technical cooperation focusing on the local disaster 
prevention activities is likely to become beneficial.  
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Annex - 1 Gauging Station Placement Plan  
Gauging Station Observation  Condition and Issues in Current Placement  New Placement Plan  

Agno River Basin 
A1. Binga Dam 
(discontinued) 

RR, WL  Rainfall observation is conducted at Binga Dam near this station and 
upstream Ambuklao Dam (both under National Power Corporation 
(NPC)) and the rainfall data is sent to PAGASA. Therefore, there is 
little need for this station to conduct rainfall observation.  
Currently, San Roque Dam reservoir is operated downstream of 
Binga dam where the gauging station is located, and flooding from 
the upstream region is moderated at San Roque Dam. Therefore, 
there is little need for water-level observation at this station for flood 
forecasting for the downstream region.  

For the reasons stated on the left, there is little need for rainfall and 
water-level observation, and this gauging station will thus be removed so 
as to avoid redundant placement of gauging stations.  
 
Since rainfall observation is conducted at Binga Dam and upstream 
Ambuklao Dam under NPC, the closure of this gauging station (under 
PAGASA) will not prevent the rainfall data sent by NPC from being used 
for flood forecasting for the downstream region.  

A2. Mt.  
Ampucao 
(continued) 

RR  This station (repeater station) is added with a rainfall gauge. Located 
approx. 10 -15 km downstream from Binga Dam, the position is 
appropriate for a rainfall gauge (covers area on the right bank of the 
main Agno River). Also encompassed in the San Roque Dam basin, 
this station facilitates the dam operation.  

For the reasons stated on the left, the rainfall gauge will continue to be 
used.  

A3. San Roque 
(discontinued) 

RR, WL  For the following reasons, there is little need for water-level 
observation at this station for flood forecasting for the downstream 
region.  
San Roque Dam is located immediately upstream and flooding from 
the upstream region is moderated at the dam reservoir.  
- Discharge data is sent to PAGASA.  
Rainfall observation is conducted also at San Roque Dam (under 
NPC) near this station and the rainfall data is sent to PAGASA. 
Therefore, there is little need for this station to conduct rainfall 
observation.  

For the reasons stated on the left, there is little need for rainfall and 
water-level observation, and this gauging station will thus be removed so 
as to avoid redundant placement of gauging stations.  
 
Since rainfall observation is conducted at San Roque Dam under NPC, 
the closure of this gauging station (under PAGASA) will not prevent the 
rainfall data sent by NPC from being used for flood forecasting for the 
downstream region.  

A4. Sta. Maria 
(new) 

RR, WL  There is no existing gauging station.  
Relocating the rainfall and water-level gauges at San Roque gauging 
station (to be discontinued) to this location is reasonable for the 
improvement of lead time and flood forecasting of the existing 
systems.  

For the following reasons, new rainfall and water-level gauges will be 
placed.  
The new gauging station will be placed downstream of a confluence of 
two right-bank tributaries, and thus the water-level observation will benefit 
the flood warning for the downstream region. The location of the rainfall 
gauge will be appropriate for flood forecasting for the downstream region. 

A5. Carmen 
(continued) 

RR, WL  Located downstream of a confluence of right-bank tributaries, the 
position is appropriate as a rainfall and rainfall observation point.  

For the reason stated on the left, the rainfall and water-level gauges will 
continue to be used.  

A6. Tibag 
(continued) 

RR, WL  Located on the Tarlac River, the largest tributary of the Agno River, in 
the vicinity of Tarlac City (population approx. 260,000). Water-level 
observation is important for monitoring flood warning levels for Tarlac 
City. Rainfall observation also contributes to flood forecasting for the 
downstream region.  

For the reasons stated on the left, the rainfall and water-level gauges will 
continue to be used.  

A7. Wawa 
(continued) 

RR, WL  Located on the Agno River downstream of the confluence with the 
Tarlac River, the largest tributary, the water-level observation benefits 
the flood forecasting for the downstream region. Rainfall observation 
also contributes to flood forecasting for the downstream region.  

For the reasons stated on the left, the rainfall and water-level gauges will 
continue to be used.  
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A8. Bañaga 
(continued; new 

rainfall gauge 
placed) 

WL  Located 5 km from the mouth of Agno River, the water-level 
observation benefits the flood forecasting for the upstream region.  

For the reason stated on the left, the water-level gauge will continue to be 
used.  
For the following reason, a new rainfall gauge will be placed.  
The rainfall gauge will be placed for rainfall observation of the tributary 
basin on the left bank of the Agno River to improve the accuracy of flood 
warning for nearby Dagupan City and the downstream region.  

A9. Sta. Barbara 
(continued) 

RR, WL Located approx. 10 km from the mouth of the Sinocalan River, 
upstream of Dagupan City (population approx. 130,000).Water-level 
observation is important for monitoring flood warning levels for 
Dagupan City. Rainfall observation also contributes to flood 
forecasting for Dagupan City.  

For the reasons stated on the left, the rainfall and water-level gauges will 
continue to be used.  

Gauging Station Observation Condition and Issues in Current Placement  New Placement Plan  

A10. Mapandan 
(new) 

RR, WL  There is no existing gauging station.  
A gauging station must be placed to improve the accuracy of flood 
forecasting and warning so as to reduce the flood damage in the 
downstream region in which population and economic infrastructure 
are concentrated (beneficial effect).  

For the following reasons, new rainfall and water-level gauges will be 
placed.  
Located approx. 15 km from the mouth of Cayanga-Patalan Rivers, 
upstream of Mangaldan town (population approx. 80,000) and San 
Fabian town (population approx. 70,000). Water-level observation is 
important for monitoring flood warning levels for the downstream urban 
areas. Rainfall observation is expected to contribute to flood forecasting 
for this downstream region, including Dagupan City.  

A11. Binalonan 
(new) 

RR, WL  There is no existing gauging station.  
Rainfall and water-level gauges must be added to improve the lead 
time and flood forecasting of the existing systems.  

For the following reason, new rainfall and water-level gauges will be 
placed.  
Located approx. 35 km upstream (Binalonan town on the Sinocalan 
River) from the existing Sta. Barbara gauging station. The gauging station 
will be placed to improve the accuracy of flood forecasting (lead time) for 
downstream Dagupan City (population approx. 130,000).  

A12. Maasin 
(new) 

RR  There is no existing gauging station.  
A rainfall gauge must be added to improve the lead time and flood 
forecasting of the existing systems.  

For the following reason, a new rainfall gauge will be placed.  
The gauging station will be placed for rainfall observation of the tributary 
basin on the left bank of the lower Agno River to improve the accuracy of 
flood forecasting for the downstream region.  

A13. Burgos 
(new) 

RR  There is no existing gauging station.  
A rainfall gauge must be added to improve the lead time and flood 
forecasting of the existing systems.  

For the following reason, a new rainfall gauge will be placed.  
The gauging station will be placed for rainfall observation of the tributary 
basin on the left bank of the lower Agno River to improve the accuracy of 
flood forecasting for the downstream region.  

Pampanga River Basin 

P1. Sapang Buho
(continued) 

RR, WL  The most upstream gauging station on the main Pampanga River 
located at the confluence with the tributary Coronel River on the left 
bank. The position is appropriate for water-level and rainfall gauges 
used for flood forecasting for the Pampanga River basin.  

For the reason stated on the left, the rainfall and water-level gauges will 
continue to be used.  

P2. Gabaldon 
(continued) 

RR  The easternmost station in the basin which is an appropriate location 
for a rainfall gauge for forecasting flood levels from typhoon rainfall at 
an early stage to improve the lead time of flood forecasting and 
warning for the entire basin.  

For the reason stated on the left, the rainfall gauge will continue to be 
used.  

P3. Kalaanon 
(new) 

RR  There is no existing gauging station.  
A rainfall gauge must be added in the upper east Pampanga River 

For the following reason, a new rainfall gauge will be placed. 
The gauging station will be placed for rainfall observation of the tributary 
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basin to improve the accuracy of flood forecasting and warning for the 
entire basin and to forecast flood levels from rainfall at an early stage. 

basin on the left bank of the upper Pampanga River to improve the 
accuracy of flood forecasting for the downstream region. 

P4. Mayapyap 
(continued) 

RR, WL Located approx. 20 km downstream from Sapang Buho gauging 
station in the vicinity of Cabanatuan City (population approx. 220,000) 
on the main Pampanga River.. The position is appropriate for 
water-level and rainfall gauges used for flood forecasting for the 
Pampanga River basin. 

For the reason stated on the left, the rainfall and water-level gauges will 
continue to be used. 

P5. Papaya 
(discontinued) 

RR  Observation of rainfall in the tributary basin on the left bank of the 
Pampanga River is conducted to contribute to flood forecasting for 
the downstream region.  

New rainfall and water-level gauges will be placed at nearby Penaranda 
Bridge. The current rainfall gauging station will thus be removed so as to 
avoid redundant placement of gauging stations.  

P6. Penaranda 
(new) 

RR, WL  There is no existing gauging station.  
Rainfall and water-level gauges must be added to improve the lead 
time and flood forecasting of the existing systems. The rainfall gauge 
will be relocated from Papaya gauging station which is to be 
discontinued.  

For the following reason, new water-level and rainfall gauges will be 
placed.  
The new gauging station will be placed for rainfall and water-level 
observation of the tributary basin on the left bank of the mid Pampanga 
River to improve the accuracy of flood forecasting for the downstream 
region.  

P7. San Isidro 
(continued) 

RR, WL  Located approx. 30 km downstream from Mayapyap gauging station 
on the main Pampanga River downstream of the confluence with the 
tributary Penaranda River on the left bank. The position is appropriate 
for water-level and rainfall gauges used for flood forecasting for the 
Pampanga River basin.  

For the reason stated on the left, the rainfall and water-level gauges will 
continue to be used.  

P8. Munoz 
(continued) 

RR  Located upstream of the largest tributary (the Rio Chico River basin) 
on the right bank of the Pampanga River. Rainfall observation 
contributes to flood forecasting for the downstream region.  
 

For the reason stated on the left, the rainfall gauge will continue to be 
used.  

Gauging Station Observation Condition and Issues in Current Placement  New Placement Plan  

P9. Zaragoza 
(continued) 

RR, WL  Located midstream of the largest tributary (the Rio Chico River basin) 
on the right bank of the Pampanga River. The location of water-level 
observation is appropriate for confirming the water-level correlation 
with the upstream rainfall (Munoz gauging station). The location of 
rainfall observation is appropriate for confirming the water-level 
correlation with the flood forecasts for the downstream region and 
Arayat gauging station.  

For the reasons stated on the left, the rainfall and water-level gauges will 
continue to be used.  

P10. Palali 
(new) 

RR  There is no existing gauging station.  
A rainfall gauge must be added in the upper east Pampanga River 
basin to improve the accuracy of flood forecasting and warning for the 
entire basin and to forecast flood levels from rainfall at an early stage. 

For the following reason, a new rainfall gauge will be placed.  
The gauging station will be placed for rainfall observation of the tributary 
basin on the left bank of the upper Pampanga River to improve the 
accuracy of flood forecasting for the downstream region.  

P11. Arayat 
(continued) 

RR, WL  Located approx. 25 km downstream from San Isidro gauging station 
on the main Pampanga River downstream of the confluence with the 
tributary Penaranda River on the left bank. The position is appropriate 
for water-level and rainfall gauges used for flood forecasting for the 
Pampanga River basin.  

For the reason stated on the left, the rainfall and water-level gauges will 
continue to be used.  

P12. Subul Spring 
(continued) 

RR  Observation of rainfall in the tributary basin on the left bank of the 
Pampanga River is conducted to contribute to flood forecasting for 
the downstream region.  

For the reason stated on the left, the rainfall gauge will continue to be 
used.  
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P13. Candaba 
(continued) 

RR, WL  Located approx. 15 km downstream from Arayat gauging station in 
the flood-prone area on the left bank of the main Pampanga River. 
Observation of rainfall and water-level in the flood-prone area is 
essential for flood forecasting for the Pampanga River basin.  

For the reason stated on the left, the rainfall and water-level gauges will 
continue to be used.  

P14. Ipo Dam 
(discontinued) 

RR  The location of the rainfall gauge is considered beneficial for the 
observation of rainfall in the tributary basin on the left bank of the 
Pampanga River and flood forecasting for the downstream region. 
Currently, however, the rainfall gauge frequently breaks down, 
causing chronic data loss.  

There is little need for rainfall observation at this station due to Angat Dam 
rainfall gauging station (under NPC) located in the vicinity. This gauging 
station under PAGASA will thus be removed so as to avoid redundant 
placement of gauging stations.  
Since rainfall observation is conducted at Angat Dam under NPC, the 
closure of this gauging station (under PAGASA) will not prevent the 
rainfall data sent by NPC from being used for flood forecasting for the 
downstream region.  

P15. San Rafael 
(continued) 

RR  Observation of rainfall in the tributary basin on the left bank of the 
Pampanga River is conducted to contribute to flood forecasting for 
the downstream region.  

For the reason stated on the left, the rainfall gauge will continue to be 
used.  

P16. Sulipan 
(continued) 

RR, WL  Located approx. 20 km from the mouth of the Pampanga River, the 
rainfall and water-level observation benefits the flood forecasting for 
the upstream region or nearby urban areas (San Fernando City, Apalit 
town and Calumpit town) in which population and economic 
infrastructure are concentrated.  

For the reason stated on the left, the rainfall and water-level gauges will 
continue to be used.  

P17. Sasmuan 
(continued) 

RR, WL  Located approx. 15 km from the mouth of the Porac-Gumain River, 
the rainfall and water-level observation benefits the flood forecasting 
for the upstream region or nearby urban areas (Sasmuan town, 
Lubao town and Guagua town) in which population and economic 
infrastructure are concentrated.  

For the reason stated on the left, the rainfall and water-level gauges will 
continue to be used.  

P18. Mexico 
(new) 

RR, WL  There is no existing gauging station.  
A gauging station must be placed to improve the accuracy of flood 
forecasting and warning so as to reduce the flood damage in the 
downstream region (e.g., San Fernando City) in which population and 
economic infrastructure are concentrated (beneficial effect).  

For the following reason, new rainfall and water-level gauges will be 
placed.  
Located upstream of San Fernando City (population approx. 220,000), 
the gauging station will be placed to monitor flood warning levels for the 
downstream region and forecast flood levels at an early stage through 
rainfall observation.  

P19. Porac 
(new) 

RR  There is no existing gauging station.  
A gauging station must be placed to improve the accuracy of flood 
forecasting and warning so as to reduce the flood damage in the 
downstream region (San Fernando City and towns of Sasmuan, 
Lubao, Guagua, etc.) in which population and economic infrastructure 
are concentrated (beneficial effect).  

For the following reason, a new rainfall gauge will be placed.  
The gauging station will be placed for rainfall observation of the upper 
Porac-Gumain River to improve the accuracy of flood forecasting for the 
downstream region.  
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