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2-3 Obligation of Recipient Country 

(1) Land Acquisition（for PHIVOLCS package） 

1) Real-time Earthquake Monitoring System 

The sites for the broadband strong motion seismometers and the strong motion 

seismometers are the existing earthquake monitoring stations.  Since the sites for the 

strong motion seismometers are the existing manned stations and they are equipped with 

adequate land and buildings, it is not necessary for the land to be newly acquired.  

Regarding the sites for the broadband strong motion seismometers, some of the monitoring 

stations do not have enough land to install solar panels, and thus small piece of lands need 

to be secured.  Equipment for the earthquake information system will be installed within 

the PHIVOLCS headquarters office or in its compound, land acquisition is not necessary, 

however, spaces for the new equipment is required to be secured. 

On the other hand, concerning the earthquake intensity meters, they are assumed to be 

located at the mobile phone base stations and/or at the local government offices.  

PHIVOLCS needs to select the sites and to obtain necessary permissions from the 

land/facility owners of such sites. 

2) Real-time Tsunami Monitoring System 

Since the tsunami wave detectors and the tsunami data transmission stations will be 

newly established, it is necessary to acquire the lands for the equipment installation.  

Through the site surveys conducted during the field survey, the PHIVOLCS staff 

accompanied the JICA study team to all the candidate sites for tsunami monitoring and 

examined the possibility of obtaining permissions regarding use of the lands or the facilities 

for the equipment installation.  Areas of approximately 2.0 meters square (4 m2) are 

required for the tsunami wave detector either on jetty, pier or revetment.  About 6.0 

meters square (36 m2) lands either on upland grounds or on reinforced concrete roof slabs 

of existing buildings need to be secured for the installation of tsunami data transmission 

stations.  If there is appropriate land or existing facilities for the data transmission station 

is not available, a reinforced concrete elevated platform will be constructed and land 

around 6.0 meters square needs to be acquired for the platform.  

While verbal agreements with the land / facilities owners regarding the use of the lands 

and/or the existing facilities are confirmed through the site surveys, PHIVOLCS will obtain 

written permissions for all the sites and submit such documents to the Japan side prior to 

the tender announcement.  
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As for the equipment for the tsunami information system, since each item will be 

installed within the PHIVOLCS headquarters office or in its compound, land acquisition is 

not necessary, however, spaces for the new equipment is required to be secured. 

3) Tsunami Simulation Database Hardware 

Land acquisition will not be required because of this hardware will be installed at 

PHIVOLCS headquarters office.  However, installation area will be secured. 

(2) Customs Clearance（for both PHIVOLCS and DPWH packages） 

Prompt customs clearance of the products imported from Japan and/or third countries at ports 

of disembarkation in the Recipient country shall be facilitated by the Implementing Agencies 

for smooth implementation of the Project, and customs duties and other necessary taxes and 

charges shall be assumed by the Implementing Agencies.  

(3) Tax Assumption（for both PHIVOLCS and DPWH packages） 

Customs duties, internal taxes and other fiscal levies which may be imposed in the Recipient 

country with respect to the purchase of the products and the services as well as the employment 

of the Agent shall be assumed by the Implementing Agencies without using the Grant or its 

accrued interest. 

(4) Expediencies（for both PHIVOLCS and DPWH packages） 

Expediencies shall be granted to allow Japanese nationals and/or nationals of third counties, 

including such nationals employed by the Agent, whose services may be required in connection 

with the supply of the products and the services for such facilities, for their entry into the 

Recipient country and stay therein for the performance of their work. 

(5) Proper Operation and Maintenance（for both PHIVOLCS and DPWH packages） 

The products procured and installed by the Project shall be maintained and used properly and 

effectively for the implementation of the Project.  

(6) Expenditure other than the Grant 

All the expenses, other than those covered by the Grant and/or its accrued interest, necessary 

for the implementation of the Project shall be borne by the Implementing Agencies.  

1) Inland Transportation, Installation and Adjustment Works in the Areas with 

Security Issues （for PHIVOLCS package） 

As to the sites located in the areas that the MOFA has classified in their travel advice and 

warning as level 3, “Recommendation to defer travel”, or above, all the equipment will be 

handed over in PHIVOLCS headquarters, and then PHIVOLCS will implement inland 

transportation, installation and adjustment of the equipment.  
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2) Inland Transportation, Installation and Adjustment Works for Intensity Meters

（for PHIVOLCS package） 

PHIVOLCS will transport the earthquake intensity meters, which will be handed over at 

the PHIVOLCS headquarters, to each site and then install and adjust them at the sites.  

Installation and adjustment shall be done based on the installation manual and 

demonstration provided by the Supplier. 

3) Inland Transportation for Mobile Drainage Pumps after Handing Over（for 

DPWH package） 

The equipment will be handed over at the DPWH-FCSEC compound located in Pasig 

city, Metro Manila, and after handing over of the equipment, inland transportation from the 

DPWH-FCSEC to the target regions shall be carried out by DPWH at its own costs.  

DPWH is also responsible for vehicle registration (acquisition of number plates), 

procedures to obtain any required permissions including clearance of diesel control 

regulations. 

4) Obtaining Permits（for both PHIVOLCS and DPWH packages） 

Application and acquisition of all permits with regard to the Project shall be carried out 

by the Implementing Agencies without delay, and necessary costs shall be borne by the 

Implementing Agencies. 

5) Travel Expenses for Initial Operation and Maintenance Training Participants

（for both PHIVOLCS and DPWH packages） 

Initial operation and maintenance trainings shall be held by the Supplier in Metro Manila 

or the nearest site from Metro Manila.  The Implementing Agencies shall be responsible 

for travel arrangements and costs for the participants dispatched for the trainings from the 

Implementing Agencies.  

(7) Banking Arrangement (B/A)（for both PHIVOLCS and DPWH packages） 

The Recipient will open a bank account in its name at a Japanese bank.  Based on the B/A, 

the Recipient should bear payment commissions to the bank.  

(8) Environmental and Social Considerations 

Environmental and social considerations in the implementation of the Project shall be given, 

and necessary procedures and costs shall be borne by the Implementing Agencies, if necessary. 
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2-4 Project Operation Plan 

(1) Project Operation Plan for PHIVOLCS 

PHIVOLCS is an organization that consists of 200 staff.  Among the 200 staff, approx. 60 % 

of the staff are allocated in the headquarters and the remaining 40 % are working in the manned 

seismic stations and volcano observatories.  The Seismological Observation and Earthquake 

Prediction Division (SOEPD) is the largest division in PHIVOLCS, and approx. 30 staff in the 

headquarters and approx. 50 staff in the manned stations belong to the SOEPD.  

PHIVOLCS staff are required to have advanced technical knowledge.  SOEPD has many 

staff who received technical education at universities either in the Philippines or in foreign 

countries including Japan.  Moreover, several staff in SOEPD have obtained PhDs.  Each 

staff has not only profound scientific insight into earthquake and tsunami, but also abundant 

knowledge on monitoring equipment and communication systems.  Staff with high technical 

skills have been allocated in the headquarters, the manned seismic stations, and the volcano 

observatories, and a sufficient structure for operation and maintenance has been established. 

Regarding the operation of real-time earthquake and tsunami monitoring systems, all the data 

will be monitored at PHIVOLCS headquarters at all times, since the observed data will be 

transmitted in real-time through the satellite communication systems and the internet.  In case 

of technical problems, such as malfunctions of peripheral equipment and data transmission 

troubles, the headquarters can detect the problems instantly, send staff to the sites where the 

problems occur, from the headquarters or from the nearest manned stations, and deal with the 

troubles.  

As to the equipment procured by this Project, spare parts are not considered because the parts 

of the equipment generally only need to be exchanged once every ten years or so.  

Operation and maintenance methods of the major equipment procured by this Project are 

mentioned below. 

1) Broadband Strong Motion Seismometer and Strong Motion Seismometer 

As for the broadband strong motion seismometers and the strong motion seismometers, 

the equipment will be additionally procured or renewed for the existing stations.  

PHIVOLCS can sufficiently operate and maintain with their current management structure, 

their operation and maintenance capacity and budget. 

2) Earthquake Intensity Meter 

Earthquake intensity meters will be installed at the mobile phone base stations 

nationwide and at the local government offices.  PHIVOLCS will provide guidance on the 

operation and maintenance methods of the equipment to the responsible officer of each 
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facility when the equipment is installed.  Moreover, the equipment will transmit data to 

PHIVOLCS through the internet, and PHIVOLCS will monitor the operational status of the 

equipment at all times.  In case of troubles, such as malfunctions of the equipment, 

PHIVOLCS will provide instruction on operation and inspection from the headquarters for 

the responsible officer of the facility, and/or send the staff from the headquarters or from 

the nearest manned stations. 

As mentioned above, the parameters on the PEIS calculation formula will be updated 

remotely via the internet from the PHIVOLCS headquarters. 

3) Real-time Tsunami Monitoring System 

The real-time tsunami monitoring systems will be newly provided by this Project and an 

operation and maintenance structure for the system needs to be established.  On the other 

hand, methods of operation and maintenance for the unmanned stations have already been 

constructed for the unmanned seismic stations.  Therefore, similar methods of operation 

and maintenance can be applied for the tsunami monitoring stations without any difficulties.  

As to the daily operation and maintenance, PHIVOLCS will cooperate with Philippine 

Ports Authority (PPA) and the owners of the lands and facilities, and appoint caretakers for 

daily duty on operation and maintenance.  Additionally, the equipment will transmit data 

to PHIVOLCS through the satellite communication systems, and PHIVOLCS will monitor 

the operational status of the equipment at all times.  In case of troubles, such as 

malfunctions of the equipment, PHIVOLCS will send the staff from the headquarters or 

from the nearest manned stations. 

(2) Project Operation Plan for DPWH 

DPWH has 16 Regional Offices (RO), and the equipment provided by the Project will be 

deployed to such RO.  The Flood Control and Sabo Engineering Center (FCSEC) under the 

Project Management Office (PMO) of DPWH is responsible for coordination relating to the 

Project.  The RO and/or DEO, to whom the equipment was deployed, will be responsible for 

operation and maintenance of the equipment. 

Currently, DPWH does not own any mobile drainage pumps, but the other equipment for 

infrastructure maintenance are generally well-used and well-maintained by the ROs.  Based on 

such facts, it is recognized that the ROs are capable of good operation and maintenance even for 

the Mobile Drainage Pumps to be provided by the Project. 

Necessary spare parts for the operation for two years or 400 hours are to be covered by the 

Project, except for items which are locally available.  Since the manufacturers of the 

equipment have a branch office and/or the local agent in Manila, necessary spare parts will be 

procured through such manufacturer’s branch office and/or the local agent even after all the 

spare parts covered by the Project are run out. 
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2-5 Project Cost Estimation 

2-5-1 Initial Cost Estimation 

(1) Costs to be borne by the Philippine Side  

2.87 million PHP （Approx. 5.71 million Japanese Yen） 

1) PHIVOLCS 

① Inland Transportation, Installation and Adjustment Works in the Areas with 

Security Issues 

The costs for the transportation of the equipment and materials to such sites 

within the areas with security issues have been estimated referring to 

transportation costs to the neighboring site.  As for the installation costs, the 

costs have been estimated considering types of the equipment and the installation.  

In addition, the costs for this item are estimated for the sites shown in Appendix 

3-1 “Areas with Security Issues”. 

  2.20 million PHP （Approx. 4.38 million Japanese Yen） 

② Inland Transportation, Installation and Adjustment Works for Earthquake 

Intensity Meters 

Since the earthquake intensity meters are simple equipment, any special 

installation and adjustment costs will not be required.  The transportation costs 

are estimated based on the tariff of the local parcel service, 245 PHP per parcel, 

since no special means of transportation is required for the equipment.. 

  0.05 million PHP （Approx. 0.1million Japanese Yen） 

③ Travel Expenses for Initial Operation and Maintenance Training Participants 

 （Necessary travel expenses pursuant to PHIVOLCS’s regulations） 

④ Costs of Purchasing Air Conditioners  

The heat that is generated by the newly procured equipment and the existing one 

during the peak time is estimated as almost 100% of the operating capacity of the 

two existing air conditioners.  Considering the heat generated by human and the 

loss through windows and doors, it is desirable to procure one more air 

conditioner with a half of the capacity of the existing air conditioner.  

0.06 million PHP （Approx. 0.11million Japanese Yen） 

including installation costs 



2-81 

 

2) DPWH 

① Inland Transportation to Regional Offices (after handing over) 

 (To be transported by DPWH drivers, only Fuel fee has been estimated)  

 0.06 million PHP （Approx. 0.12 million Japanese Yen） 

② Travel Expenses for Initial Operation and Maintenance Training Participants 

 （Necessary travel expenses pursuant to DPWH’s regulations） 

3) NEDA 

① Bank Commissions  

 0.5 million PHP （Approx. 1.0 million Japanese Yen） 

(2) Condition of Estimate  

① Date of Estimate ： DPWH :  May 2012 

② Exchange Rate ： 1US$ = JPY 80.17,  1PHP=JPY 1.99 

③ Implementation Period ： as shown in “2-4-9 Implementation Schedule” 

④ Others ： The Project shall be implemented in accordance 

with the Grant Aid scheme of Japan 

 

2-5-2 Operation and Maintenance Cost 

(1) PHIVOLCS 

Estimated Operation and Maintenance costs for the equipment procured by this Project are as 

follows;  

 Personnel Costs : 

All the target seismic stations are the existing manned and unmanned stations, while all 

the tsunami monitoring stations will be established as unmanned stations.  Moreover, 

operation and maintenance for the new equipment will be carried out as a part of regular 

monitoring activities in the PHIVOLCS headquarters.  Newly introduced equipment will 

not require additional staff, and therefore, there will not be any increase in personnel 

costs.  

 Electric Power Charges : 

Electric power charges for each monitoring station will not be required, since all the 

monitoring sites will be powered by independent solar power generation systems.  
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At the PHIVOLCS headquarters, additional costs for electricity will be required for 

operation of the earthquake and tsunami information systems and the hardware for 

tsunami simulation database.  Assuming that the earthquake and tsunami information 

systems are operated for 24 hours a day and that the hardware for tsunami simulation 

database is operated for 8 hours a day and 20 days per month, the amount of the 

electricity to be consumed is 5,582.9 KWh per month.  Based on the tariff of 

MERALCO (electric company), the additional costs will be 49,309.9 PHP per month or 

591,718.8 PHP (approx.1.2 million Japanese Yen) per year.  

 Satellite Communication Costs :  

Additional contracts will be required, and the costs are as follows.  

 Monthly costs for operating IP-Star in 30 seismic stations (including PHIVOLCS 

headquarters) and 17 tsunami monitoring stations amount to 92,848 PHP. 

 Monthly costs for operating ABS in 3 seismic stations and 2 tsunami monitoring 

stations amount to 375 USD. 

 The annual costs in total are calculated as 1.11 million PHP plus 4,500 USD 

(approx. 2.58 million Japanese Yen). 

 Costs for Consumables : 

Any additional costs for consumables will be incurred by implementing this Project. 

(2) DPWH 

Estimated operation and maintenance costs for the mobile drainage pumps procured by this 

Project are as follows; 

 Fuel (required fuel fee for eight mobile drainage pumps calculated based on 

emergency operation (twice a year (72 hours per an operation)) and regular 

maintenance running (once a month)) 

0.4 million PHP （Approx. 0.8 million Japanese Yen）per year 

 Spare parts and consumables for eight mobile drainage pumps (calculated based on 

methods of mechanical hire expense of construction machinery in Japan) 

0.2 million PHP （Approx. 0.4 million Japanese Yen）per year 
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Chapter 3 Project Evaluation 

3-1 Preconditions 

Preconditions for the smooth implementation of the Project are as follows.  

  Land Acquisition (for PHIVOLCS package) 

Necessary land or space for the installation of the equipment will be secured without 

delay by acquiring land or obtaining permissions for the use of land or space. 

  Tax Assumption (for both PHIVOLCS and DPWH packages) 

Customs duties, internal taxes and other fiscal levies which may be imposed in the 

Recipient country for the Japanese entities, including the Agent, engaged in the Project 

with respect to the purchase of the products and the services shall be assumed by the 

Implementing Agencies without delay. 

 Expediencies (for both PHIVOLCS and DPWH packages) 

Prompt customs clearance of the products imported from Japan and/or third countries at 

ports of disembarkation in the Recipient country shall be facilitated by the Implementing 

Agencies for smooth implementation of the Project.  And, necessary expediencies shall 

be granted to allow Japanese nationals and/or nationals of third counties, including such 

nationals employed by the Agent, whose services may be required in connection with the 

supply of the products and the services for such facilities, for their entry into the 

Recipient country and stay therein for the performance of their work. 

 Budgetary Allocation for Proper Operation and Maintenance (for both PHIVOLCS and 

DPWH packages) 

The budget for proper operation and maintenance of the equipment provided by the 

Project will be secured by the Philippine side.  

 Expenditure other than the Grant 

All the expenses, other than those covered by the Grant and/or its accrued interest, 

necessary for the implementation of the Project shall be borne by the Implementing 

Agencies, and the following items shall be conducted by the Philippine side without 

delay. 

 Inland Transportation, Installation and Adjustment Works for the equipment to be 

installed in the Areas with Security Issues (for PHIVOLCS Package) 

 Inland Transportation, Installation and Adjustment Works for Intensity Meters (for 

PHIVOLCS Package) 
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 Inland Transportation for Mobile Drainage Pumps after Handing Over（for DPWH 

package） 

 Obtaining Permits（for both PHIVOLCS and DPWH packages） 

 Travel Expenses for Initial Operation and Maintenance Training Participants（for 

both PHIVOLCS and DPWH packages） 

3-2 Necessary Inputs by Recipient Country 

The inputs or undertakings of the Philippine side required for maintaining the outputs of the 

Project are as follows.  

 Budgetary Allocation for Data Communication (for PHIVOLCS Package) 

The budget for data communication costs, such as for satellite communication and 

internet, will be secured by the Philippine side for transmission of the data obtained with 

the earthquake and tsunami monitoring equipment procured by the Project.  

 Enhancement of Operation and Maintenance of Earthquake and Tsunami Monitoring 

Systems (for PHIVOLCS Package) 

The methods of operation and maintenance for the unmanned seismic stations have 

already been put into practice, similar methods will be applied for the equipment to be 

provided by this Project.  As for the tsunami monitoring stations that will be newly 

established by the Project, PHIVOLCS, in cooperation with PPA and the other owners of 

the lands / facilities, will appoint caretakers for daily duty on operation and maintenance.  

In addition, PHIVOLCS will monitor the operational status of the equipment at all times, 

through real-time data satellite communication systems. 

 Proper Operation and Maintenance after Handing Over （for both PHIVOLCS and DPWH 

packages） 

The equipment provided by the Project will be operated and maintained properly and 

effectively. 

3-3 Important Assumptions 

The important assumptions for maintaining the outputs of the Project are as follows. 

 The policies and strategies on the disaster risk management sector in the Philippines will 

not be changed. 

  Emergency incidents, such as acts of terrorism, will not occur. 
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3-4 Project Evaluation 

3-4-1 Relevance 

(1) Contribution to Disaster Prevention and Mitigation 

The Philippines is one of the countries in Southeast Asia with high risks of natural disasters, 

and the country has often experienced natural disasters, such as earthquakes, volcanic eruptions 

and huge tsunami waves caused by big earthquakes in the Pacific Rim.  In addition, since most 

of the typhoons formed around the Mariana Trench approach to the country, the death toll of 

flood-related disasters is outstanding. 

The assistance for PHIVOLCS under this Project aims at strengthening the capacity of the 

earthquake and tsunami monitoring in order to enhance the capacity of disaster mitigation and 

emergency responses through provision of real-time monitoring information to the disaster 

related authorities. 

Regarding the earthquake monitoring network, installation of broadband strong motion 

seismometers, strong motion seismometers and earthquake intensity meters will contribute to 

expand the PHIVOLCS’s real-time monitoring networks, in collaboration with SATREPS.  

Furthermore, it will be made possible to realize enhancement of the accuracy of analysis, swift 

transmission of information on earthquakes and prediction of disaster damages, and 

consequently, the capacity for initial responses after the occurrence of disasters will be 

enhanced.  As for the tsunami monitoring network, the first real-time tsunami monitoring 

network in the Philippines will be established.  The real-time data obtained with the 

monitoring equipment provided by the Project will be utilized for issuance and cancellation of 

warnings for tsunami.  

Thus, the assistance for PHIVOLCS will not only bear direct benefits for strengthening the 

capacity of disaster prevention and mitigation all across the Philippines, but also build a 

foundation towards establishment of the future real-time forecasting and warning system.  

With respect to the assistance for DPWH, it will contribute to smooth recovery and 

reconstruction of the infrastructure by making it possible to drain water out of spot inundation 

of roads and low-lying areas, where drainage pump facilities cannot completely drain water, 

after flooding disasters occur resulting from tsunamis and typhoons.  

(2) Contribution to National Policies and Strategies in the Philippines 

The Project is in line with the “Philippine Development Plan 2011-2016” having set a major 

policy to strengthen disaster risk reduction at both national and local levels, and “The National 

Disaster Risk Reduction and Management Framework (NDRRMF)” and “The National Disaster 

Risk Reduction and Management Plan (NDRRMP) 2011-2028” which cover one of the 
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thematic areas, namely "Disaster Prevention & Mitigation", and its goals and objectives of 

“Enhanced Monitoring, Forecasting and Hazard Warning” and “Disaster Rehabilitation and 

Recovery”.  

(3) Utilization of Japan’s Technologies in Disaster Risk Management Sector and Lessons 

Learnt from the Great East Japan Earthquake 

Japan has been providing assistance in the disaster risk management sector of the Philippines 

for more than 30 years from the 1980s, and thus acquired technologies, know-how and broad 

networks in the sector.  Since this Project is categorized into the series of such assistance in the 

disaster risk management sector of the Philippines, these acquired technologies, know-how and 

broad networks can be utilized sufficiently.  

Especially, regarding the technologies in the sector, they have been newly developed and 

improved based on the lessons learnt from the Great East Japan Earthquake.  Even in Japan, 

introduction of such newly developed and/or improved equipment for disaster monitoring and 

response have been promoted.  One of the most remarkable cases is introduction of 

Japan-made broadband strong motion seismometers, which can work for giant earthquakes, 

since it was leant that the broadband seismometers went off scale when the Great East Japan 

Earthquake.  And, another typical example is Japan-made mobile drainage pumps whose 

effectiveness was noticed in the tsunami affected areas of the Great East Japan Earthquake.  

Deployment of the mobile drainage pumps to many of local governments in Japan has been 

encouraged after the Great East Japan earthquake, and moreover, the equipment has greatly 

accomplished great results for a severe flood disaster in Thailand in 2011.  

(4) Information Sharing among Japan and Neighboring Countries 

Earthquake and tsunami monitoring data are not only transmitted within the Philippines, but 

also shared with the following external agencies.  Thus, the data obtained with the equipment 

provided by the Project is also expected to contribute to enhancing the accuracy of earthquake 

and tsunami monitoring, and forecasting and warning in Japan and other neighboring countries.  

 GEOFON: Global earthquake monitoring network of German Research Centre for 

Geosciences (GFZ), a public research institute of Germany 

 Japan’s National Research Institute for Earth Science and Disaster Prevention (NIED): 

The data obtained from the 10 unmanned seismic stations where the broadband 

seismometers and the strong motion seismometers have been installed by SATREPS is 

transmitted to Japan via the internet.  Operating the NIED-developed system in both 

Japan and the Philippines, analyzing earthquake focal mechanisms and forecasting 

earthquake intensities, liquefaction and tsunami have been conducted.  

 Other agencies:  

the Preparatory Commission for the Comprehensive Nuclear-Test-Ban Treaty 
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Organization (CTBTO), Ocean Hemisphere Research Center under Earthquake Research 

Institute of the University of Tokyo (OHRC) (Ocean Hemisphere network Project（OHP）), 

and etc. 

PHIVOLCS is a member of the Regional Working Group on Tsunami Warning and 

Mitigation System for the South China Sea Region (SCS-WG) under Intergovernmental 

Oceanographic Commission (IOC) of UNESCO, in which Japan Meteorological Agency also 

participates.  For the purpose of sharing data on earthquake and tsunami in the South China 

Sea region, they are aiming at development and operation of systems for earthquake monitoring, 

and tsunami forecasting and warning in the region by 2016 through the establishment of a South 

China Sea regional tsunami warning center and an information sharing platform.  In addition, 

the regional center will be connected with the Global Telecommunication System (GTS) of the 

World Meteorological Organization (WMO).  The information is expected to be transmitted by 

the center not only in the South China Sea region but also globally.  

Based on fact findings above mentioned, it is considered that relevance of the Project will be 

high.   
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3-4-2 Effectiveness 

The following outputs are to be expected from the Project. It is considered that the Project 

will be confidently effective. 

(1) Quantitative Outputs 

 Expansion and Improvement of Real-time Earthquake Monitoring Network 

The real-time earthquake monitoring network will be expanded and improved through the 

provision of the following equipment; 1) broadband strong motion seismometers for the 

10 existing unmanned seismic stations, and 2) strong motion seismometers with real-time 

monitoring function for the 36 manned stations.  Consequently, monitoring of seismic 

intensities, identification of epicenters and calculation of magnitudes can be conducted 

swiftly, and the accuracy of analyzing earthquakes will be enhanced.  

Indicator Baseline (2013) Target (2017) 

Number of broadband strong motion seismometers 
(Real-time) 

0 site 10 sites 

Number of strong motion seismometers (Real-time) 10 sites※1 36 sites 

Number of strong motion seismometers with instrumental 
seismic intensity measurement function (Real-time) 

0 site 36 sites 

Number of earthquake intensity meters (Real-time) 23 site 340 sites※2 

Percentage of earthquake with M4.5 and above with 
enhanced earthquake and tsunami information e.g. 
moment magnitude and source mechanism issued within 
15 minutes 

2 % 

 

Not less than 
60 % 

(Targeted by 
SOEPD) 

Time required for calculation of magnitude of very large 
earthquakes which is useful for timely tsunami and 
damage potential evaluation 

N/A Less than 
15 min. 

(Targeted by 
PHIVOLCS) 

※1：The real-time strong motion seismometers that currently installed at the unmanned seismic stations will be replaced by 

the real-time broadband strong motion seismometers procured by the Project. 

※2：340 sites = 240 sites covered by this Project + 100 sites by SATREPS.(incl. 23 sets already installed as of March 2013) 

 Establishment of Real-time Tsunami Monitoring Network 

The real-time tsunami monitoring network will be established through the installation of 

tsunami wave detectors at 19 sites, and tidal level data can be obtained in real time.  

Currently, tsunami warnings that are determined based on the analysis of epicenters and 

magnitudes are notified to the disaster related agencies, such as OCD, by FAX and SMS.  

However, tidal level monitoring in real time by means of the equipment provided by the 

Project will contribute to higher accuracy and promptness of tsunami warning and its 
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lifting.  

Indicator Baseline (2013) Target (2017) 

Number of tsunami wave detectors (Real-time) 6 sites※3 35 sites※4 

Time required for confirmation of local tsunami after 
detection or observation of first tsunami 

30 min. to 
several hours 

Less than 1 min.

※3：A wet sensor at Lubang, owned by PHIVOLCS and other 5 monitoring stations to be operated by the local governments, 

of which monitoring data are transmitted to PHIVOLCS H.Q. 

※4：35 sites = 6 existing sites + 19sites covered by this Project + 10 sites covered by SATREPS 

 Promotion of Tsunami Simulation Database Development 

The establishment of the tsunami simulation database is indispensable for high accuracy 

and promptness of tsunami warnings.  Currently, in technical cooperation with 

SATREPS, the tsunami simulation database is being developed.  However, the 

equipment that is currently in use does not have sufficient capacity for calculation.  Thus, 

a PC cluster with adequate capacity will be provided by the Project in order to accelerate 

development of the tsunami simulation database.  

Indicator Baseline (2013) Target (2017) 

Number of simulation cases that can be processed per 6 
hours 

1 case 400 cases 

 Provision of Mobile Drainage Pumps 

For the purpose of contributing to smooth recovery and reconstruction of the infrastructure 

in occurrence of flooding disasters, 8 mobile drainage pumps will be deployed to the flood 

prone regions, especially for spot inundation of roads and low lying areas.  

Indicator Baseline (2013) Target (2017) 

Number of DPWH’s mobile drainage pumps 0 unit 8 units 

Time required for pumping out inland flood in urban areas Approx.3 days Approx.1 day 

(2) Qualitative Outputs 

 Strengthening of the real-time earthquake monitoring network and establishment of the 

instrumental seismic intensity monitoring network will make it possible to improve the 

accuracy of the analysis of earthquakes, swift transmission of earthquake information.  

Consequently, the capacity for disaster mitigation and emergency responses will be 

encouraged by providing real-time monitoring information and results of analysis and 

warnings to the disaster related agencies, such as OCD.  

 Through the establishment of the first real-time tsunami monitoring network in the 

Philippines, necessary data for declaring and lifting warnings can be obtained in real-time.  

As is the case of earthquake monitoring, the capacity for disaster mitigation and 
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emergency responses will be encouraged by providing real-time monitoring information 

and results of analysis and warnings the disaster related agencies, such as OCD.  

 It is expected that the tsunami simulation result can be improved by using of real time tide 

data of each station collected through Real-time Tsunami Monitoring Network. 

 The implementation of this Project will not only bear direct benefits for strengthening the 

capacity of disaster prevention and mitigation all across the Philippines, but also build a 

foundation towards establishment of the tsunami early warning system. 

 The Project will contribute smooth recovery and reconstruction of not only infrastructure 

but also sanitation condition of the flood area by making it possible to drain water out of 

spot inundation of roads and low-lying areas, where drainage pump facilities cannot 

completely drain water, after flooding disasters occur resulting from tsunamis and 

typhoons. 
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○ First Field Survey 

Mr. Minoru MIYASAKA 

Team Leader 

Senior Advisor to the Director General, 

Global Environment Department, 

Japan International Cooperation Agency (JICA) 

Mr. Shoji HASEGAWA 

Planning Management / 

Grant Aid for Disaster Prevention & 

Reconstruction 

Special Advisor, 

Disaster Management Division 2, 

Water Resources and Disaster Management Group,

Global Environment Department, 

Japan International Cooperation Agency (JICA) 

Mr. Satoshi MATOBA 

Grant Aid Program / Procurement Agent 

Director, 

Management Planning and Coordination Division, 

Planning and Coordination Department 

Japan International Cooperation System (JICS) 

Mr. Shozo KAWASAKI 

Chief Consultant /  

Operation & Maintenance Planning 

Oriental Consultants Co., Ltd. 

Ms. Tamiko ARAMATA 

Deputy Chief Consultant / 

Procurement Planning / Cost Estimate 

Oriental Consultants Co., Ltd. 

Mr. Hiroshi SHIMADA 

Earthquake & Tsunami Warning System / 

Information Communication System 

Pacific Consultants Co., Ltd. 

Mr. Kengo KAWASHIRO 

Earthquake & Tsunami Monitoring Equipment / 

Installation Planning 

Pacific Consultants Co., Ltd. 

Ms. Satoko SEINO 

Flood Disaster Management Equipment 

Pacific Consultants Co., Ltd. 

Mr. Susumu MURATA 

Technical Advisor 

Pacific Consultants Co., Ltd. 
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○ Second Field Survey 

Mr. Minoru MIYASAKA 

Team Leader 

Senior Advisor to the Director General, 

Global Environment Department, 

Japan International Cooperation Agency (JICA) 

Mr. Kota KATSUMATA 

Planning Management / 

Grant Aid for Disaster Prevention & 

Reconstruction 

Special Advisor, 

Disaster Management Division 1, 

Water Resources and Disaster Management Group,

Global Environment Department, 

Japan International Cooperation Agency (JICA) 

Mr. Shozo KAWASAKI 

Chief Consultant /  

Operation & Maintenance Planning 

Oriental Consultants Co., Ltd. 

Ms. Tamiko ARAMATA 

Deputy Chief Consultant / 

Procurement Planning / Cost Estimate 

Oriental Consultants Co., Ltd. 

Mr. Kengo KAWASHIRO 

Earthquake & Tsunami Monitoring Equipment / 

Installation Planning 

Pacific Consultants Co., Ltd. 

Mr. Hironori HONMA 

Procurement Planning 2 / Cost Estimate 2 

Pacific Consultants Co., Ltd. 
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○ Third Field Survey 

Mr. Shiro NAKASONE 

Team Leader 

Director, 

Disaster Management Division 1, 

Water Resources and Disaster Management Group,

Global Environment Department, 

Japan International Cooperation Agency (JICA) 

Mr. Kota KATSUMATA 

Planning Management / 

Grant Aid for Disaster Prevention & 

Reconstruction 

Special Advisor, 

Disaster Management Division 1, 

Water Resources and Disaster Management Group,

Global Environment Department, 

Japan International Cooperation Agency (JICA) 

Mr. Shozo KAWASAKI 

Chief Consultant /  

Operation & Maintenance Planning 

Oriental Consultants Co., Ltd. 

Ms. Tamiko ARAMATA 

Deputy Chief Consultant / 

Procurement Planning / Cost Estimate 

Oriental Consultants Co., Ltd. 

Mr. Kengo KAWASHIRO 

Earthquake & Tsunami Monitoring Equipment / 

Installation Planning 

Pacific Consultants Co., Ltd. 
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○ First Field Survey (from April 16 to May 21, 2012) 

Team Leader Grant Aid Program /
Procurement Agent

Planning Management /
Grant Aid for Disaster

Prevention &
Reconstruction

Chief Consultant /
Operation & Maintenance

Planning

Deputy Chief Consultant /
Procuement Planning /

Cost Estimate

Earthquake & Tsunami
Warning System /

Information
Communication System

Earthquake & Tsunami
Monitoring Equipment /

Installation Planning

Flood Disaster
Management Equipment Technical Advisor

Mr. Minoru MIYASAKA Mr. Satoshi MATOBA Mr. Shoji HASEGAWA Mr. Shozo KAWASAKI Ms. Tamiko ARAMATA Mr. Hiroshi SHIMADA Mr. Kengo KAWASHIRO Ms. Satoko SEINO Mr. Susumu MURATA

JICA JICS JICA OC OC PCKK PCKK PCKK PCKK

2 17-Apr Tue.

3 18-Apr Wed. Preparation for
Site Survey Same as Chief Consultant Same as Deputy Chief

Consultant

4 19-Apr Thu.

6 21-Apr Sat. Manila - Narita
(JAL746 09:00-14:30)

11 26-Apr Thu. Site Survey Survey on Equipment and
O&M Plan ditto

Mtg w/ PHIVOLCS

13 28-Apr Sat.

14 29-Apr Sun.

15 30-Apr Mon. Survey on Equipment and
O&M Plan

Preparation for Site
Survey / Survey on

Procurement

Survey on Equipment
Plan

16 1-May Tue.

Survey on O&M

Mtg w/ PHIVOLCS

18 3-May Thu. Survey on O&M ditto

20 5-May Sat.

Manila - Narita

Mtg w/ DPWH Mtg w/ DPWH

Mtg w/ DPWH Mtg w/ DPWH

Survey on Procurement

27 12-May Sat.

28 13-May Sun.

Mtg w/ DPWH Mtg w/ DPWH

Prepation of T/N Equipment Plan

31 16-May Wed. Preparation of T/N Survey on O&M
(DPWH Davao Office)

33 18-May Fri.

34 19-May Sat.

35 20-May Sun.

Courtesy Call to JICA Philippines Office

Courtesy Calls to Embassy of Japan
Joint Meeting with PHIVOLCS, DPWH and NEDA

Preparation for
Site Survey

Mtg w/ PHIVOLCS
Mtg w/ NAMRIA

Date

1 16-Apr Mon.
Narita - Manila (JAL741 09:35-13:15)

8
Metting with PHIVOLCS

24-Apr

Meeting with DPWH
Preparation of M/D Draft Same as Chief Consultant

5 20-Apr Fri. Preparation of M/D Draft
Meeting with NEDA

Survey on Similar Projects （NAMRIA Tide Station @ Manila Port）, Internal Meeting

7 22-Apr Sun.
Narita - Manila (JAL741 09:35-13:15)

Internal Meeting / Document Preparation

23-Apr Mon.

Discussions on M/D with DPWH

10 25-Apr Wed. Site Survey

Meeting with DOF, Central Bank Survey on Equipment Plan

12 27-Apr Fri.
Preparation of M/D

Signing of M/D with NEDA, PHIVOLCS, DPWH
ditto

Fri.
Preparation for Site Survey

Reports to JICA Philippines Office

Survey on Equipment Plan

Manila - Narita
(JAL746 09:00-14:30) Site Survey　(Buco Volcano Observatory and Tagaytay Seismic Station), Internal Meeting

Internal Meeting / Document Preparation

Survey on Satellite Comm. Equipment
Survey on Equipment Plan

Internal Meeting / Document Preparation

24 9-May

21 6-May Sun. Internal Meeting / Document Preparation

25 10-May Thu.

Supervision of Site Survey
/ Survey on Procurement

Meeting with DPWH

22 7-May Mon.

Mtg w/ PHIVOLCS

Document Preparation

Internal Meeting / Document Preparation

32 17-May Thu.

Mtg w/ PHIVOLCS

Survey on Equipment Plan

Meeting with PHIVOLCS

Discussion and Signing on Technical Notes with DPWH
Discussion and Signing on Technical Notes with PHIVOLCS

Prepation of Report

Document Preparation

Site Survey for Seismic Station and Tsunami Station
(Virac)

ditto

Preparation of T/N

36 21-May Mon.
Report to JICA Philippines Office

Manila - Narita (JAL742 14:25-19:55)

Meeting with PHIVOLCS

Same as Deputy Chief Consultant Mtg w/ PHIVOLCS
Mtg w/ NAMRIA

Discussion on M/D with PHIVOLCS

Preparation of M/D

Discussion on M/D with NEDA Preparation for Site Survey Survey on Equipment Plan

Discussion on M/D with DPWH

Survey on Satellite Comm. Equipment

Preparation for Site
Survey / Survey on

Procurement

Survey on Equipment and
O&M Plan

Survey on Equipment Plan

Survey on Stellite Comm. Equipment

Same as Chief Consultant

Same as Chief Consultant

2-May Wed.

9

17
Preparation for Site
Survey / Survey on

Procurement
Same as Chief Consultant Survey on Equipment Plan

Tue.

ditto

Internal Meeting / Document Preparation

Site Survey for Tsunami Monitoring Site (Corregidor Island)

23 8-May Tue.
Survey on Equipment Plan

Survey on Equipment Plan

19 4-May

Meeting with PHIVOLCS
Meeting with DPWH

Supervision of Site Survey
/ Survey on Procurement

Tsunami Site Survey
(Iloilo)

26 11-May Fri. ditto

Survey on Equipment Plan

Survey on Equipment Plan

Wed.

29 14-May Mon. Preparation of T/N

30 15-May Tue.
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○ Second Field Survey (from December 2 to December 8, 2012) 

Team Leader

Planning Management /
Grant Aid for Disaster

Prevention &
Reconstruction

Chief Consultant /
Operation & Maintenance

Planning

Deputy Chief Consultant /
Procuement Planning /

Cost Estimate

Earthquake & Tsunami
Monitoring Equipment /

Installation Planning

Procuement Planning 2/
Cost Estimate 2

Mr. Minoru MIYASAKA Mr. Kota KATSUMATA Mr. Shozo KAWASAKI Ms. Tamiko ARAMATA Mr. Kengo KAWASHIRO Mr. Hironori HONMA

JICA JICA OC OC PCKK OC

Same as Chief Consultant

4 5-Dec Wed

Site Visit (DPWH-FCSEC,
NCR Regional Office)

7 8-Dec Sat

Date

1 2-Dec Sun
Narita - Manila (JAL741 09:35-13:15)

Internal Meeting

2 3-Dec Mon
Joint Meeting with NEDA, DOST, PHIVOLCS and DPWH

Courtesy Call to JICA Philippine Office
Courtesy Call to Embassy of Japan Meeting with PHIVOLCS

3 4-Dec Tue
Meeting with DPWH (Explanation on DFR) Meeting with PHIVOLCS, SATREPS

Meeting with PHIVOLCS, SATREPS

Discussion on M/D with PHIVOLCS Meeting with PHIVOLCS, SATREPS

5 6-Dec Thu

Meeting with JICA　Philippine Office Meeting with PHIVOLCS, SATREPS

14：00　Meeting with Embassy of Japan Meeting with PHIVOLCS, SATREPS and Cell-phone
Company

Meeting with NEDA Preparation of Technical Notes for PHIVOLCS

6 7-Dec Fri
Preparation of M/D Discussion and Signing on M/D with PHIVOLCS

Discussion and Sigining on M/D （NEDA, DPWH and PHIVOLCS) Meeting with PHIVOLCS, SATREPS and PAGASA

Manila - Narita （JAL746　09:20-14:30）

 

○ Third Field Survey (from March 3 to March 8, 2013) 

Team Leader

Planning Management /
Grant Aid for Disaster

Prevention &
Reconstruction

Chief Consultant /
Operation & Maintenance

Planning

Deputy Chief Consultant /
Procuement Planning /

Cost Estimate

Earthquake & Tsunami
Monitoring Equipment /

Installation Planning

Mr. Shiro NAKASONE Mr. Kota KATSUMATA Mr. Shozo KAWASAKI Ms. Tamiko ARAMATA Mr. Kengo KAWASHIRO

JICA JICA OC OC PCKK

Date

1 3-Mar Sun
Narita - Manila (JAL741 09:35-13:15)

Internal Meeting

2 4-Mar Mon Meeting with PHIVOLCS
（Explanation on Draft Final Report and Equipment Specification）

3 5-Mar Tue
Narita - Manila (JAL741 09:35-13:15) Meeting with PHIVOLCS

（Explanation on Draft Final Report and Equipment Specification）

Discussion on M/D with PHIVOLCS

4 6-Mar Wed
Discussion on M/D with NEDA Meeting with PHIVOLCS

Meeting with PHIVOLCS

5 7-Mar Thu
Signing on M/D （PHIVOLCS), Press Conference

Sining on M/D (NEDA) Meeting with PHIVOLCS

6 8-Mar Fri
Manila - Narita （JAL746　09:20-14:30） Internal Meeting / Dpcument Preparation

Manila - Narita （JAL742　14:50-20:00）
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1. Embassy of Japan in the Philippines 

Mr. Masayuki HARIGAI ： Secretary 

Mr. Akio YONEZAWA ： Secretary 

 

2. JICA Philippine Office 

Mr. Takahiro SASAKI ： Chief Representative 

Ms. Sachiko TAKEDA ： Senior Representative 

Ms. Etsuko TANEDA ： Representative 

Mr. Hayato NAKAMURA ： Project Formulation Advisor 

Mr. Kessy A. REYES ： Program Officer 

Ms. Catherine M. PALANCA ： Program Officer 

 

3. National Economic and Development Authority (NEDA) 

Mr. Florante IGTIBEN ： Assistant Director 

Ms. Martha FLORES ： Chief Staff of EDS 

Ms. Kathleen VIRTYSIO ： Senior Staff of EDS 

Ms. Rachelle CERERALEDNES ： Senior Staff of EDS 

Ms. Williom SEZ ： Senior Staff of EDS 

 

4. Philippine Institute of Volcanology and Seismology (PHIVOLCS) 

Dr. Renato SOLIDUM ： Director 

Dr. Bartolome BAUTISTA ： Deputy Director 

Mr. Delfin GARCIA  ： Planning Officer IV 

Mr. Ishmael NARAG ： Supervising Science Research Specialist 

Dr. Jane PUNONGBAYAN ： Supervising Science Research Specialist 

Mr. Arnaldo MELOSANTOS ： Senior Science Research Specialist 

Mr. Enrico MANGAO ： Senior Science Research Specialist 

Mr. Melchor LASALA ： Science Research Specialist 

Mr. Melquiades FIGUEROA ： Information and Technology Officer 

Mr. Hiroshi INOUE ： JICA Expert (SATREPS) 

 

5. Department of Public Works and Highways (DPWH) 

Dr. Maria Catalina CABRAL ： Assistant Secretary 

Ms. Dolores HIPOLITO ： Project Manager II, Flood Control and Sabo Eng. Center  

Mr. Jerry FANO ： Assistant Section Chief of Flood Control Division 

Ms. Carol CANUEL ： Division Chief of Development Planning Division 

Ms. Maryann BAUTISTA ： Engineer III of Development Planning Division 

Mr. Rogelio ANG ： Project Director of PMO MFCDP 

Mr. Alejandra SOSA ： Assistant Project Director of PMO MFCDP 

Mr. Leonila MERCADO ： Engineer III of PMO MFCDP 
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Mr. Tomas RODRIGUEZ ： Assistant Regional Director, DPWH Region XI 

Ms. Estela YEE  ： Assistant Chief of Maintenance Division, DPWH Region XI 

Mr. Alvin CABUENAS ： Engineer III of Maintenance Division, DPWH Region XI 

Mr. Akihisa OKUDA ： JICA Expert (River Management Advisor) 

Mr. Kazumasa ATARASHI ： JICA Expert (Road Planning & Management Advisor) 

Mr. Hideo NAGAO ： JICA Expert (JICA Technical Cooperation Project for 

Improvement of Quality Management for Highway and 

Bridge Construction and Maintenance, Phase II) 
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