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PREFACE

In response to a request from the Government of the Philippines the Government of Japan
decided to conduct a basic dl:sign study on the Project for Earthquake and Volcano Monitoring
Improvement Program in the Republic of the Philippines and entcusted the study to the Japan
International Cooperation Agencj} (JICA).

JHCA sent to the Philippines a study team from 21st of October (o 24 th of November,
1997,

The team held discussions with the officials concerned of the Government of the Philippincs,
and conducted a ficld study at the study arca. After the team returned to Japan, further
studies were made. Then, a mission was sent to the Philippines in order to discuss a draft

basic design, and as this result, the present report was finalized,

1 hope that this report will contribute to the promotion of the project and to the enhancement
pe P p proj

of {riendly relations between our two countries.

I wish to express my sincere appreciation to the officials concerned of the Government of

the Philippines for their close cooperation extended to the teams.

March 1998

—

! . ~ Ve N
S y A{ /t/ ——
Kimio Fujita
President

Japan International Cooperation Agency



March, 1998

Letter of Transmitial

We are pleased to submit to you the basic design study report on the Project for Earthquake
and Volcano Monitoring Improvement Program in the Repubtlic of the Philippines.

This study was conducted by Japan Weather Association, under a contract to JICA, during
the period from October 14, 1997 te March 31, 1998. In conducting the study, we have
examined the feasibilily and rationale of the project wilth due consideration to the present

situation of the Philippines and formulated the most appropriate basic design for the project

under Japan's grant aid scheme.

Finally, we hope that this report will contribute to further promotion of the project.

Very truly yours,

ey ReAY

Tetsuro Suzuoki
Project Manager
Basic Design Study Team on the Project for
Earthquake and Volcano Menitoring Improvement Program
in the Republic of the Philippines

Japan Weather Association
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Distribution of earthquake generators
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1. General

CPU
GNP
GPS
10C
OECD
PAGASA

PTWC
PHIVOLCS
SSB

UNF

2. Unit

A
AH
GB
GHz
KVA
KW

MB
Milz

W

Abbreviations

Cenlral Processing Unit

Gross National Product

(Global Positioning System

Intergovernmental Occanographic Commission
Orga:nization for Economic Cooperation and Development
Philippine Atmospheric, Geophysical and
Astronomical Services Administration

Pacific ‘Tsunami Warning Center

Philippine Institule of Volcanology and Seismology
Single Side Band

Ulira High Frequency

Ampere
Ampere Hour
Giga Byle
Giga Hertz
Kilo Volt Ampere
Kilo Watt
Magnitude
Mega Byle
Mega Hertz
Vol

Watt
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Chapter 1 Background of the Project

Natural hazards are unavoidable aspects of the country's life, therefore, reduction and prevention
of the natural hazards such as éarlhquakcs, voleane hazards, tsunami, etc. for keeping salcty
of people’s tives and propertics are the most significant task of the country.

The Philippinc archipelago is one of the largest island-groups in the world, with its 7,100
islands. The Phitippine Archipelago belongs to the Circum-Pacific Ring of Five and as such is
prene to hazards related to volcanic carthquake occurrences. The trace of the Philipines Fauit
Zone extends over 1,600km f ro'm Luzon to Mindanao.

The carth’s crust is a mosaic of separate plates which are continuously moving retative Lo cach
other. Volcanoes and earthquakes occur in zones where these plates interact. The Philippines,
being siluated in a zone where al least three lifhospheric plates coalesce, hosts more than 200
volcanoes distributed in five volcanic belts intimately related 1o subduction/convergent processes
and at least 5 imperceptible to perceptible carthquakes a day and in the pasl, several large
magnitude carthquakes and volcano cruptions have occurred and caused considerable loss of
lives and damage to properties. In addition, largé earthquakes have created sever lsunami
disasters around the coaslal arcas, collapsing the buildings, ctc. and also lava flows, pyroclastic
flows and fahar by volcano cruptions have made the extensive damages. In recent years,
Philippines is affected ser‘iously by volcanic 'eruplions of Pinatubo, Mayon, Taal, Bulusan,
Canlaon and Hibok-Hibok and also eart.hquakcs in Luzon and Mindoro Islands which carry
the highest potentiat for loss of life and propeily, and has suffered from serious damages (o

economic bases.
Records of the recent disasters by seismic and volcanic activities are as follows.

* The Moro Gulf (Mindanao) earthquake
August 17, 1996 was the worst natural cﬁlamity to hit Mindanao in terms of casualties and
damégc to property. Most of the losses were atteibuted to the 20-foot tsunami which inundated
the coastal aréas of Southern Mindamao. The tsunami reaching a peak velocity of 720 knvhr,
rushed as far as 500 meters inland, drowning, injuring and washing away people and domesticated
animhls._ The nurber 'Qf confirmed casualtics reached a total of 3,564, missing were 1,502,
i'njured were 8,256 peoplc, and 12,183 famities were rendered homeless. Some 650 stiuclures
werc tolally daﬁjégcd, while the number of houses destroyed was placed at 1,076. The

'co'm'p'u‘tcd thagniludc of this carihquakc was 7.9 in the Richter Scale.



* The Cab'maluan Baguio carthquake
On July 16, 1990, an carlhquakc of magmludc 7.6, in whtch at least 1620 peoplc dlcd with
severe damage, landslides and ltqucfacuon and mnbmdcnce of soils in the Baguio arca. Surface
faulting occurred on the Ph:hppmcs and Digdig faulls and there was some damagc in Manila.
Most of the death was caused by the collapse of structurally probl;mat:cal remforced concretc
buildings in Baguio and ihe number of casualties was more than 2,600 people In addmon

liquefaction in Dagupan and land slide at mountainous area were occurred by this earthquake.

+ Pinatubo Volcano Eruption

After a 500 year slecping, ML. Pinatubo started showing 'Sighs of r.cs:l.ivér‘icss"bn April 02,
1991, IOh the afternoon of June 15, 1991, the volcano cxploded betwe‘én 3 7 é‘nd 5.3 km® of
magma and it was in one of the world's most violent and destructive cruptlons this century
Pma!ubos cruption threatened the lives of a million people. A gain ash cloud rose 35
kilometers into the sky and hot blasts seared the counlrysnde. The erup.lion also injected so
much sulfur dioxide into the stratosphere that the global climate was cooled for about 2 years.
About 1,000,000 people were threatened, 250 died durmg the erupuon and a hundred more

have died in subsequent lahars.

* Mayon Volcano Eruption . _
Considered as the most active volcano in the Philippines, Mayon Volcano has had at least 4’%
cruptions since 1616. Its violent and dcvastatmg outburst occurred February 02, 1993. The

number of casualties reached about 70 and at least 60,000 people evacuated in this eruption.

In the ficld of volcano eruption and e.anﬁquake prediction, Philippine Institute of Volcénplogy
and Seismology (hereinafter referred to as "PHIVOLCS") has (o raise its proficicncy to 2 lcyél
which would facititate the formulation of medium to long tcrm‘sl‘rategics for disaster
prevention/mitigation 'ﬁnd of sound land use schemes for areas vulnerable to géologic haz‘ards.
Furthermore, PRIVOLCS has to partlmpate in the overall national endeavor to develop lhc
countryside and boost socio- cconomic growth by harnessmg the beneﬁcml polcnlmls of
volcanoes and volcanic terranes. Such parumpauon reqmres PH]VOLCS to 1denl|fy and
characterize economic voleanic products, gencrate and/or adapl lechnologxcs for their utilization

and deliver the tested technologies to end users.

The principal goal of PHIVOLCS is to formulate up- to- date and comprehenswe dlsasler

preparedness and loss reduction actions plans for volcanic crupl:cm eanhquake occurrenccs

KL



and related geoteetonic préccsscslphcnomcna A corollary goal is to cxploit lhc positive

aspects of these proccsscs for the improvement of the living standard of the people of the

Phlllppmcs In line with its rofe in the promotion of science and tcchnology in the country,

PHIVOLCS will furthermore undcrtakc aclivitics geared towards making people aware of

volcanoes and volcanology, carthquakes and scismology, and understand why, where and how

natural disasters of volcanic and scismic origins occur in the Philippines.

The following prescnt problems that is encountered by the Institute is the deterioration condition

of eq'uip'rnént in its present scismic network. This results in a much lower detection capability

such that precursory signs from big earthquakes are entirely missed,

1

2)

3)

4)

At the present, PHIVOLCS opcrétcs only a total of 35 manncd stations (6 volcano

observatories and 29 seismic slatlons) equipped with f'nrly obsolete seismographs and arc
tnadequalc in terms of the desired number of monitoring stations for keeping useful
quality data for disaster forecaslmg and preparedness plannring. For accurate seismic
observation and incrcaéihg detectable capability, establishment of obscrvation points,
installation of high sensitive seismographs and replacement of the antiquated equipment
creating troubles are required.

At most of the existing observation stations, seismic observation of vertical motion is
implemented by a short period scismograph. For accurate hypocenter determination and
calculation of magnitude and also recording seismic occurrence time, the existing equipment
is insufficient. |

At the present, daily transmission of seismic data {2 times per day at 10:00 & 15:00) to
the Head Office in Manila is done through single-side band radios (SSB}, therefore,
obtaining all necessary data at the Head Office, it takes about 35 minutes. In addition,
the existing data processing and analysis systems is not satisfactory for accurate preparation
of seismic and volcanic information and prompt dissemination.

For monitoring and detection of volcanic activilies, two obscivation equipment are adopted
for volcanic observation. One is permanent installed equipment and another is mobile
equipment. As the pcrmanenf i'né;léiled equipménl points, there are six the exisling
volcano observatories in the Ph]hppmcs However, due to insufficient number of volcano
obscrvallon points and the equlpmem it is difficult for grasping volcanic activities and
nlal\mg accurate obscrvatlon For fon,seemg a volcano cruptmg observation of volcanic

carlhquake and sllght movemcnt, replacement of the antiquated equipment at the cxisting

observatorics, establishment of volcano observation points and supply of mobile observation

systems are required.

13-



5) Inorderto diqqcmimlion of the information on \’olcatlo eruptions, carthquakes and tsunami
more Spccdily and 'xccuralcly to the gencml pubhc, the governmcntfd ':gcncxc‘; and other
organwanons concerned Wllh natural disaster mitigation, dcdxcatud Imke belween

PHIVOLCS Hmd Office and the existing scismic & volcano OhSC[\-"lil()n stations should

be ucu red.

List of the E‘xis'ling Obscrvation stations of PHIVOLCS

o B Number of
Name of 1hc Staﬁlons | the Stations

Head Office | Quezon | ' o

Seismic Stations Basco, Pasuquin, Tugliégarao, Santa,
Baguio, Palayan, Tagaytay, Lucban,
Guinayangan, Puerto Galera, Masbate,
Kalibo, Roxas, Palo, Antiquc, Cebu,
Sibulan, Tagbllaran Puerto Princesa,
Surigao, Cagayan de Oro, Bislig,
‘Dipolog, Davao, Cotabato, Kidapawan, ‘
‘General Santos and Zamboanga | 28

Volcano Pinatubo, Buco, Mayén, Sorsogon, 6
Observatories Kanlaon and Hibok-Hibok :

Total | S 35

List of the Existing Equipment of PHIVOLCS (Major Equipment)

Equipment

Scismic Stations . Short period selsmograph (vemcal)
* Drum recorder
» SSB or Telephone

Voleano . .| »Short penod sclsmograph a3 componenls)
Observatories * Drum recorder

* SSB or Telephone

14-



For rnachlng the principal goal of PHIVOLCS, mplcmcnrmon of this iject is dlﬁpmsnblc

The Project ’umq lo upgrade the quahly of gcophysical monitoring and other geologic hazard
 studies which are bcmg undertaken by PHIVOLCS and also aims to provr(lc PHIVOLCS the
capab:llly to establish a reliable data base f rom which preparcdness plans for disaster miligation
arising from volcano eruptions and carthquakes can be developed/formulated. The Project is
in line with the objectives of the Medium-Term Philippine Development Plan (1993 ~ 1998)
on disaster mitigation which provides for the enhancement of disaster preparcdiess and
management. At present, PHIVOLCS has enough manpower for the continuous operation of
all the stations. Most of the technical staff have the necessary technical capabilitics to handle

the project effectively and efficiently.

Taking these circumstances described above into consideration, if this Project is implemented,
the facilities of PHIVOLCS will greatly be improved and thus PHIVOLCS will be capable of
contributing effectively to the miligation of natural disasters by voleanic eruption, carthquake
and tsunami and also to advancement of relief action and civil defence activity of the Philippines.
It is expectled that with this PHIVOLCS can contribute to the reduction of volcanic and
scismic disasters in the country. At the same time, overall standard of volcanic and seismic
information will be in better position, and PHIVOLCS will thus be able to contribute in a
greater perspective to reduction of the natural disasters generated by volcano cruptions and
carthquakes. Further, the improvement of the volcano & scismic monitoring neiwork as the
result of this Project will highly enhance PHIVOLCS's activities and will put PRIVOLCS in a

position to play its due role in the cconomic development of the Philippines.

Due to these circumstances described above, the Government of the Philippines has officially

requested for obtaining the following equipment and systems for implementation of the Project.

(1) PHASE-I (Strengthening of monitoring capability for seismic and volcanic activitics)
Replacement of the existing seismographs and installation of data transmission equipment

at the existing field stations (seismic stations and volcano observatories).

‘(2) PHASE-II (Strengthening of data processing and anaiy'sis capability for information
disscmination ang obscrvation capability in an emergency casc)
Installation of seismic and volcanic data processing and analysis system at the Head

Office of PHIVOLCS and sub-centers and supply of mobile observation scismographs.



(3) PHASE-HI (Strengthening of detecting capability for sbismic and volcanic aciivities
and dissemination capability of information for reduction of natural (iiéaslcrs)
Establishment of unmanned seismic & volcano observation points, volcano satellite

observation points and data relay points.

Main components of the equipment for requested project by the Government of the Philippines

to be supplied under the Project is described in the table 1-1 hereunder.

16



List of the Proposed Equipment

Equipment Purpose Location Quantity
Phase-1

Short Period Seismic For observation & recording of 3 Existing Scismic Stations &

Observation System camponeits of shorl period motions Volcaro Obscrvatories 4
{cast/west, south/north, vertical) Buco Existing Qbservatory)

Midd¥e/Long Period For observation & recording of 3 Existing Scismic Stations &

Observation System components of middleflong Volcano Observatories
motions (east/west, south/north, vertical) | Buco Exiding Observatory) 34

Acceleration For observation & recording of 3 Existing Scismic Stations &

System compenents of acceleration motion: Volcane Obsecvatories LE
{east/west, south/north, vedical) Buco Observatory)

Power Supply System For uninterrupted and stable power Existing Seismic Stations &
to the equipment and systems Voleano Obscrvatorics 34

Buco Existing Observatory}
Phase-1}

Data Processing, Analyzing |For volcanic & seismic data processing,

and Aschiving System at anatyzing and archiviag for PHIVOLCS Head 1

PHIVOLCS Head technical development,

Data Processing, Analyzing | For volcanic & scismic data collection, | Existing 4 Seismic Stations

and Aschiving System at processing and analyzing (Tuguegarao, Baguio, Cebuy 4

Sub Centers Davao)

Mobile Observation System | For mobile observation in an emergenc

© Y geney PHIVOLCS Head 30
casg
. Phase-1l1

Volcano Sateliite For observation of short period motion (3 | Surrounding arca of 6 existing

Observation & Data components) and data transmission at Voleano Observatorics

Transmission System at Volcano Satellite Chservation Points to 18

Voleano Satetlite be established

Observation Points

Observation & Dalz For observation of short period motion Unmanned Sites

Transmission System at (vertical} and data transmission at {(Yelcano Observation Point &

Observation Points Observation Points Seismic Observation Points to be 8

established

Observation & Pata For observation of short period motion | Unmanned Sites

Transmission System at (vertical) and data transmission at {Volcano Obscrvation Point &

Observation Points with Observation Points, and for data relay o | Seismic Observation Points with 20

Data Relay other points Data Relay to be established)

Data Relay System For data receiving from enmanned Unmanned Sites (relay point) to be
obscrvation points and data transmission | establishe 7
as a relay point

Data Receiving System For data receiving from an observation Existing Seismic Stations and

: point/a refay point and data recording Volcano Observatories 23
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Chapter 2 Contents of the Project
2-1  Objectives of the Project

The Philippines has cnormous potentialitics of occurrence of geelogic phenomena and is affected
seriously by the frequent occurred carthquakes, tsunamis and volcano eruptions which carry the
highest potential for loss of life and property. Regretiably, the extensive damage from earthquakes,
tsunamis and volcano cruptions is the determining factor for significant set-back of national
cconomy and development activilies of the Philippines. Under these circumstances, the Government
of Philippines has prepared this Project. The Project aims to upgrade the quality of geephysical
menitoring and other geologic hazard studies which are being undertaken by PHIVOLCS to
understand why, where and how natural disasters of volcanic and seismic origins occur in the
Philippincs and also aims to provide PHIVOLCS the capability to establish a reliable data base
from which preparedness plans for disaster mitigation arising from volcano cruptions and
earthquakes can be developed/formblated. The Project is in line with the objectives of the
Medium-Term Philippine Development Plan (1993 ~ 1998) on disaster mitigation which provides
for the enhancement of disaster preparcdness and management.

The objectives of the Project are to improve the voleano and carthquake monitoring networks of
PHIVOLCS through replacement of the existing seismograph and introduction of necessary
cquipment and systems and also in order to prevent and mitigate the natural disasters caused by

volcanic eruption, earthquake and tsunami in the Philippines.

2-2  Basic Concept of the Project

The Government of the Philippines has officially requested for obtaining the following equipment

and systems for implementation of the Project.

(1) PHASE-I (Strengthening of monitoring capability for seismic and volcanic aclivities)
Replacement of the existing seismographs and installation of data transmission equipment

at the existing fickd stations (Scismic Stations and Volcano Obscrvatories).

(2) PHASE-It (Strengthening of data processing and analysis capability for information
dissemination and observation capability in an emergency casc)
Installation of seismic and volcanic data processing and analysis system at the Head

Office of PHIVOLCS and sub-centers and supply of mobile observation seismographs.

20



(3) PHASE-I (Strengthening of detecting capability for seismic and vblc'anic activities and
dissemination capa’blhty of mformauon for rcduchon of natural dnsastcra)
Hstablishment of unmanned Scismic & Volcano Obsesvation Poinls, Volcano Satclhlc

Observation Points and Data Relay Points.

In connection with all the ei;uip‘ménl and s‘yst.cms as described above lhé Basic Design Study
and mvesugatmn h'we been held in the Ph|l|ppmcs 'md Japan In accordance with the résult of
the sludy, this PmJect has been des&gncd o constst of two phases as fo!lows Howcver for
mlpiementauon of lhc Phasc-]l further basic design study is neccssary for conflrmmg necessny

and unporhncc of the Prolect and also exact loeatmnq of all the ijccl mes

Operatlon & Mamtenance ‘

In case of the ijcct 1mplemcnted in accordance with lhc request of thc Govemmenl of the
Philippines, total number of the project siles would approximately be 3 times of 1he number
of the existing stations and obscrﬁatories. Hd\yevér, thai might makc the burden tob héavy
for the Philippines due to the present ei:_onomiéal cdndilfon. Theréfor_c. radical improvement
of detecting capability for seismic and volcanic aclivities shoul'd be a further subject and
the number of unmanned Seismic _& Volcano Observation Points wilt be decided only to

cover a blank space and gap of the seismic observation network.

* Project Effects

The Project must make immediate effects and benefit to the Philippines and priolitized

project phases to be implemented are as follows.

a) Phase-1 (Strengthening of monitoring capability for seismic and volcanic activities)
b) Phase-1i (Strengthening of capabilities in deleclmg seismic and volcanic activities, data
processing & analysis for preparation of mformauon and dlsscmlnallon of information

for reduction of natural disasters)

After the completion of the Project Phase-1 & 1, the folloWing the Project effects will be

obtained.

(® Supply of seismic observation systcn =>  Strengthening of monitoring capabi_lity for scismic

activilics

2.



2 Supply of data transmission syStém = Strengthening of pro;ﬁp! information disseminalion
' | for reduction of natural disasters

@ Supply of data processing & ana!ysis syslc;h = Steengthening of data processing & analysis
capability for preparatien of accurate information
and prompt dissemination

@ Volcanic observation system = Strengthening of monitoring capability for volcanic
activit.ies

® Establishment of seismic observation points = Strengthening of detecting capability for scismic
“activities

(® Bstablishment of volcano observation points = Strenglheriing of detecting capability for volcanic
aclivities

(@ Mobile observation system => Strengthening of monitoring capability for scismic

& voleanic aclivities in an cinergency case

1. Basic Concept

The Philippine Fault Zone has been the site of many large (Ms (magnitude} > 5) historical
earthqtllakes a_nd more nUMerous m'odc.ratc to small events (2 < Ms <). The evidence (geology,
seismicity and ‘his_{ori.cal .ac_coun'ts) gathered so far on the recency of its activity indicate that the
fault zone shall continue to i)e the locus of future damaging earthquakes. Earthquakes could not
be predicted yet and the nature of the Philippine Fault Zone is far from being fully understood.
This is not to say, however, that nothing could be done to mitigate the effects of earthquakes
_ofiginat‘ing along the fault zone.

In accdrdancé with the tocal earthﬁuakc resistant regulations and the results of the Basic Design
Slﬁdy in the 'Philippines, it has been decided that this Project is aiming at establishinent of
seismic monitoring network which will be able to detect minimum of approximately 4.0 magnitude
earthquakes in the whole regions of the Phlhppmcs and to obtain accurate hypocenter, focal

depth elc., because 4.0 magmtude earlhquakes has potentialily of generating a damage in the
Phil:ppmcs

For selection of the Project sites of .seismic, volcano and data relay points, necessary site survey
, h_asibeen held by PHIVOLCS and 'almost al Ihc'ijecl sites are belonging to the Government of
the Pﬁiiippiﬁes If this Pro_lecl is lmplcmenled the facilities of PHIVOLCS will greatly be
1mprowed and thus PHIVOLCS wnll be capable of conlnbutmg effectively to the mitigation and
prcvcnlmn of naturai dlsaslem damagcs and losses by volcanic cruption, carthquake and tsunamt

in the Phl_hppmes. Further, the improvement of observing, detecting, monitoring and warning

23,



equipment and systems as a result of the Project will highty enhance the PHIVOLCS's aclivitics
and will put PHIVOLCS in a posilion to play its due role in the economic dcvclo'pmcnl of the

Philippines.

Aumnotation for the Project sites
* Scismic Station : the existing and manned station

* Volcano Observatory : the existing and manned observatory

* 1 Volcano Satellite Obscrvation Points per 1 Volcano : o be established under the Project and unmanned points

% Volcano Observation Point : to be established under the Project and an unmanned point
* Seismic Observation Point : to be cslabiishcd under the Project and an unmanned point

* Data Relay Point : 1o be established under the Project and an unmanned point

PHASE-I : for monitoring seismicity in the Philippines, detecting large earthquake generating a
tsunami along the Philippine Fault Zone and archiving necessary data and information for upgrading
of the local carthquake resistant rcgulanons rcplaccment of the existing seismographs and
installation of data processing & transmission systems at the existing seismic stations & volcano
observatorics and also establishment of data processing & analyzing system at PHIVOLCS Head
Office will be 1mplcmemcd under Ihc Project, Phase-1. Since msiallalmn of data processmg &
transmission systcms at the existing Sensmzc Statlons & Volcano Obscrvatorlcs preparanon time
of scismic obscrvation information for lran‘;mulmg o the Head Office will be minimize roughly
from 15 minutes Lo § minutes and also necessary time belween observauon and data transmlssmn
to the Head Office will be minimized about 35 minutes to 25 minutes. In add:uon by cslabhshmem
of data processing & analyzing system at PHIVOLCS Head _Ofﬁce, time o_f hypocenter
determination and preparation of necessary information will be réduced a_}')proximatel.y from 25

minutes to 20 minutes.

1) The existing Seisnic Stallons & Volcano Observatorlce _
(34 project sites : Basco, Pamqum Tuguegarao, Santa, Baguzo Palay'm Pmalubo Quezon,
Tagaytay, Lucban, Guinayangan, Mayon, Sorsogon, Puerto Galera, Masbalc Kallbo Roxas,
Antique, Palo, Kanlaon, Sibulan, Cebu, Tagbilaran, Puerto Prmccsa Hlbok-Hlbok Surigao,
Cagayan, Dipolog, Bistig, Davao, Cotabato, Kldapawan Zamboanga and Genera] Santos)
Replacement of the existing scnsmographs and mslallauon of data processmg & !ransmissmn
systems at the existing Scismic Stations & Volcano Obscrvatoncs will be implemcnled In

addition, long period sclsmographs will be installed at Bdgu:o and Tagaytay cxlshng



Scismic Stations. Other rcqtﬁrcd middle and long period scismographs will be considered
to be installed at the existing Scismic Stations and Valcano Gbservatorics in the basic
design study for the Phase-11 as deseribed hereunder. However, Buco existing Volcano
Observatory is not included in the Phase-1, because as so far, there is no observation
aclivity at existing Buco Volcano Obscrvatory, thereby, a volcano monitoring system will

be installed at the obscrvatory in the Phase-I1.

2) PHIVOLCS Head Office |
For ptoccsﬁing and analysis of data observed at the existing seismic stations & volcano
obscrvatorics, data pfbc’cssin'g & analyzing systera will be installed at PHIVOLCS Head
Office. However, even after the complélion of the Phase-1, daily transmission of scismic
data to the Head Oftice in Manila will be done through single-side band radios (SSB) or

through telephone lines as the same as the present.

PHASE-11 : Establi§haﬁén1 of necessary unmanned Volcano Observation Points for monitoring
volcanic activities and umnanned Seismic Obscrv_élion Points for detecting minimum of
approximatcly 4.0 inagﬁii_udc__ carthquakes in the Philippines and also installation of middle and
long périod 6bservation sysfcms for clarifying the mechanism of geotogic phenomena will be
implemented under the Project, Phase-1I {or strengthening of detecting and monitoring capabilities
of PHIVOLCS, minimizing the damage from future earthquakes and volcano cruptions and also
estimating the risk of their happening more accurately.

For making accurate and prompt information dissemination, upgrading of data processing, analyzing
and transmission system at PHIVOLCS and establishment of data processing and archiving
system-at each sub center will also be implemented. In addition, for taking necessary measures
to monitor hazardous circumstances of seismic and volcanic activitics by PHIVOLCS, mobile

observation systems and vehicles will be supplicd.

I) The cxisting Seismic Stations & Velcano Observatories
(35 project sites : Basco, Pasuquin, Tuguegarao, Santa, Baguio, Palayan, Pinatubo, Quezon,
Tag'aylay, Bucb, Lucban, Guinayangan, Mayon, Sorsogon, Puerto Galera, Masbate, Kalibo,
Rokas,AnliQué, i’alo, Kanlaon, Sibulan, Cebu, Tagbilaran, Puerto Princesa, Hibok-Hibok,
Surigao, .Cagdyan, Dipolog, Bislig, Davao, Cotabato, Kidapawan, Zamboanga and General
Séntos) ' ' '

TIIIC:_.SCiS‘n_liC ohéervation sysléms including middle & long period seismographs, etc. will be
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installed at the existing Scismic Stations and Volcano Obschalofics 'wl‘.ich will not be
supplicd under the Pmse | pinCCl An obscrvation systcm for momtormg Taal volcano

activities will be instatled at existing Buco Volcano Observalory

2) Establishement of Volcano Satellite Observation Points

(18 project sites : 6 volcanos X 3 project sites) :

At 6 major active volcanos, Taal, Mayon, Pmatubo, Bulusan, Kanlaon and Hlbok Hibok,
where the existing Volcano Observatories are located, 3 Volcano Satelhte Observataon
Points will be established to surround a voleano crater for obtaining hypopmlcr Qelernllnnalxon
and oﬁsg'rvalion of slight volcanic activities and earlhquékes and also all volcanic data
observed at Volcano Satellite Observation Points will be lransiniﬁcd to each existing
Volcano Observatory.

3) Establishcmem of data Retay Points for Volcano Sateilite 'Obser\'iélion Points
) pro;ccl sites : 4 volcanosX2 project sntes and | volcanosx | pro_]ect snc)
In case that voTcamc data obqervcd at a Volcano Satellztc Observation Pomt can nol
d;rec!ly be lransmntcd to the ex:simg Vofcano Observatory, esta‘ohshmcnl of a dala re}ay
point will be reqmred on the line of the site. One re!ay pomt for Mayon 2 telay points for
Pinatubo, Bulusan, Kanlaon and Hibok-Hibok w1!l be necessary.

4) Establishement of Voicano Observatior Points
(13 project sites: Iraya, Babuyan, Camiguin, Ban'ahaw; Iriga, Biliran, Kalalungaﬁ, Calayo,
Makaturing, Ragang, Matutun, Parker and Budda_uo) | '
At 13 number of active volcanos where no existing Volcano Obscrvatory for ordmary
observation is iocatcd Volcano Obsesvation Points wilt be eslabhshcd and volcanic data
observed will be transmitied to the nearest location of the existing Volcano Observatory.
In addition, a function as the Seismic Obscr#alion Point will be fumished to the Volca_no

Observation Points and those observed data will be utilized for seismic monitoring.

5) Establishment of Seismic Observauon Pomls _ S _
(19 project sites : Cagayan, Apayao, Cauayan, Bollmo Varac Catarman Guiuan, Busuanga
El Nido, Bataraza, Calayan, Rapu Rapu, Mayon Relay, San Jose, Northem Cebu, Kabalian,
Tablas, Camotes and Davao Relay) _ | . | _ | _ _
To cover a blank space and gap of the Selismic obs'érva@ion network i‘n.the 'Philip]i.ines,

Seismic Observation Points will be established. Seismic data observed at a Seismic



Observation Point will be transmilted to the nearest location of the existing Sceismic Station.
However, at 9 points of all the Scismic Observation points, data rclay function will be
added for data transmission from the Seismic & Volcano Observation Points to the cexisting

Scismic slations & Volcano Observatrics.

6) E_Slablis_hehicﬁl of Data Relay Points for Seismic and Volcano Observation Points
o 'p'rojéc!'sites : llagéﬁ, Lingﬁycn, Ayala, llian, Tinitian, Nara, Dougal, Sabtang and
Tagaytay)
In case that déta obser'\'zed' al a observation point can not directly be transmitled to the
existing station or observatory, establishment of a Data Relay Point will be required on the
line of the site. At Sorsogon exisling Observatory, data relay function will be added for
relaying and transmitting data 6bservcd at Catarman Scismic Observation Point to Masbate

existing Seismic Station.

)| .lmproverhent of Data Prbbcssing & Aﬂalyiin g System at PHIVOL.CS Head Office
Improvement of data processing & analyzing system at PHIVOLCS Head Office will be
implemented according to the installation of Seismic and Volcano Observation Points.

All observed data wilt be transmitted to PHIVOLCS Head Office by the public telephone
dialing and the Head Office will be able to accumulate received data and information from
the existing Seismic Stations & Volcano Observatories and also be able to make on-linc

data processing.

8) Establishment of Data Pracessing & Analyzing System at Sub Centers

(4 project sites : Tuguégarao, Baguio, Cebu and Davao)
In order to preveni delay of data ingestion at PHIVOLCS Head Office by (he public
telephone dialing from the existing Scismic Stations & Volcano Observatories, Tuguegarao,
Baguio, Cebu and Davao existing Seismic Stations will be designated as Sub Cenlers of
the national sei's_mic observation network and dala processing & analyzing system for
performing as the Sub Center will be installed. Received dala from Scismic & Observation
Points at the Sub Centers will be transmitted to PHIVOLCS flead Office. In addition, the
Sub Center has a épcciAél function éf a fronticr base in casc of serious disaster occurred in

| ité responsible region, therefore, the Sub Centers should be located in regional center city

with suil;ble infrastructures.
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9) Supply of Mobllc Obscrvallon Systems (30 scts) . o

There are (wo types of mobile observations, (m., is mohllc seismic obsuvallon for nmmtormg
aftershock of a large carthquake and carlhquakc swarm activities and anather is mobile
volcanic observation for monitoring abnormal volcanic activities. In case of cailhqueikc
swarm bcing Occurrcd, mobile obscrvation is ve.ry useful for dislinguishing potentiality of
a Jarge earthquake occtirrence and grasping movement olf seismie active zone. In addilibn

in casc of t.ar{hquc swarm being occurred, a Iargc earthquakc occurrence can be expected,

therchby, for mobllc observation, accelerometer and high sensitive short pcrlod susmograph
are indispensable. hspcc;ally, in (_:asc of a large carthquake being occurrcd, its aftershock
can réacj.h to about 50 kilometers range. For making accurate focal depth determination, 10

scts of mobile syslems are required to install in approximately 10 kilometer's mesh density.

For foresecing a volcano crupting, observation of volcanic earthquake and s'light movement
by mobile observation systems ate very useful and reliable. For miaking accurate focal
depth determination of large scale of 2 volcanic carthquake, at least, 3 sets of mobile
observation systems are required. Howcvcr due to complexity of volcano body structure
and attenuation of scismic wave, 5 10 10 mobile observation points arc ncccsqary

20 sets of mobile seismic observalion systems for short period and 10 sets of mobile

acceleration observation systems will be necessary.,

10) Supply of Vehicles for maintenance { pick-up trucks & 1ﬁotorcyc!es ) _
Three pick-up trucks and nine motorcycles for maintenance for the equipment to be installed
at unmanned seismic and volcano observation points will be supplied under the Project.
Compression of basic concepts at each phase between the official request of the Government

of the Philippines and this Basic Design are described hercunder.
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Compression of basic concepts at cach phase between the official request of the Government

of the Philippines and this Basic Design are described hercunder.

Official Reguest of the Gavernment of the Phitippines

Basic Pesign

Phase-1

Replacement of the equipment at the existing
obscrvatoties for strengthening of monitoring
capabilities for seismic and volcanic activities in
the Phiiippincs

"chlac»mem of scnsmographs of the
c\ustmg Seismic Stations
(Short period, Middlc period, Acceleration)
*Replacement of scismographs of the
existing volcano obscrvatorics
(Short period, Middle period, Acceleration)

Replacement of the cquipment at the existing
obscrvatorics and supply of data processing
system for strengthening of monitoring and data
processing capabilitics for seismic activitics
with tsunami in the Philippines

‘ . .. Phase -1
*Replacement of scismographs of the existing
Seismic Stations and Velcano

Observatories {Short period, Acceleration)

*Supply of long period seismographs to 2
existing Scismic Stations
Installation of data processing and analyzing
system at PHIVOL.CS Head Office

[Phase-11

Upgradmg of data pmccssmg and analy?mg system
for stiengthening of PRIVOLCS's capability for
preparation of accucate and prompt information on
volcano cruption, etc. and supply of ohservation
equipment for strengthening of observation
capablhncs inan emcrgcmy use.

*Upgrading of daia proccssmg and

analyzing systems in PHIVOLCS Head Office

*Establishment of data processing and
analyzing system in the Sub Centers

*Supply of mobile observation systems

Phase-1l

Supply of the equipment for strengthening of
detecting capabilities for seismic and voleanic
activities

«Establishment of Seismic Obscrvation Points
*Establishment of Yolcano Observalion Points
slistablishment of Volcano Satellite Obscrvation
Paints

*Establishment of Relay Pomts

Establishment of unmanned observation points
for detecting volcanic and seismic activities in
more than 4.0 magnitude

Upgrading of data processing and analynng
system at PRIVOLCS Head Office for
preparation of accurate and prompt information

sInstallation of the cquipment at the existing
observation stations
(Middle and Long period scismographs, cte.)
*Establishment of Voleano Satellite [Phasc-11
Obsesvation Points
+listablishment of Relay Points for Volcano
Satellite Observation Points
*Establishment of Yolcano Observation Points
Establishment of Scismic Observation Points
*Establishment of Relay Points
*Upgrading of data processing and aralyzing
system at PHIVOLCS Head Office
*Establishment of data processing and analyzing
system in the Sub Centers
sSupply of Mobile Obscrvation Systein
*Supply of Vehicles




2. Basic Concept of the Equipment

1) Observation equipment for earlhquakc motion at the emstmg slalmns ' _
In carthquake motion, sngnals of very wide frcqumcy and dynamic range bctwccn short
period in less than 1 second and long pcnod in a few mmutes are contamcd and also in
seismic amplilude motions between less than um and more than le-cm are contamcd
Therefore, in order (o 'u:curatcly obscwc susm:c mouons between short period and long
period, geucrally, several lypcs of selsmographs are rcqmred al a sensmic obscrvatwn slation.
In the mternauonal SCISl’ﬂIC observauon manuals issued by UNESCO (ihe Umtcd Nauons
qucauonal Scwnuﬁc and Cultural Orgamzallon) it is recommcnded and mslmclcd to use
shoﬂ & !ong pcnod selsmographs‘ and accelerometer for makmg accurate selsmlc observation,
Through 1mpr0vemem of observauon rangc and upgradmg of operanonal funcnon of middie
period scismograph, nowadays, up to 1/100Hz peculiar frequcncy can be observed by a
middle period se;smograph howaver, prcvmusly seismic motion in 1/ l()OHz. pecuhar fn.,quency
of was called as long period moinon ln consequencc of i mvcshgalnons on generalmg mechanism
of lsunaml by an earlhquake it is bemg clarified necessnty of observmg long penod scmmlc
motions in hundreds of pecuhar frequency for dlslmgmshmg cither hlgh potenlial earthquake
generating tsunami or not. Due to such needs of obscrvmg long penod seismic motions, a
long period smsmograph for observing 1/300Hz pecuhar frequency has been devcloped
However a long period se:smograph is very sensitive to very small ground noise, lhcrefore
selection of mstallataon place, observauon environment and operauon and malntcnance
should be given specna! cons;derallons Duetoa long wavelenglh of scnsm:c wave can be

observed by a long period selsmograph it is not rcqmred to install any number of a long

period seismograph in a country.

In accordance with suitability of ground cdndi!ion: inslallélibri spacé, facility struélure,
station condition, availability of rcllable telecommumcauon 3‘1fra‘;truc(ure for selsm:c wave
form data exchange and prmc;pal prmmy of the SClSmlC Stauons long pcnod observauon
systems wilt be established at six exisiing Seismic Stations. Out of lhese emslmg Sensmlc
Stations, Tagaytay Scismic Station has been designated as a momtormg observation point of
a nuclear weapon test under the Coniprehenéive Test B'an Trcﬁly (CTBT) ahd'élso' Baguio
Seismic Station has the most suitable ob‘;crvatmn cnvnronment and it was one of the world
standard seismic observation pom! Duc to these reasons, lon g pcnod obscrvanon systcms
will be installed at existing Tagaytay and Bagmo Seismic Slauons under lhe Phase-1, as the

first priority. Remaining four stations to be insfalled the long period o‘bservauon syslems,
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2)

PIIVOLCS Head Office as the center of the national seismic network to be connected to
Internet, Tuguegarae, Cebu and Davao existing Seismic Stations having satisfiable ground
condition as the sub centers of the national scismic network have been selected as the long

period observation points,

Due to the above reasons, short period, middlte/long period and acceteration observation
systems whiéh can be 'ob'scrving 3 comboncnts (cast/west, south/north, vertical) will be
supplied under the Projec_t at the existing scismic stations and votcano observatories to cover
signal of wide frequency and dynamic range.

Function and features of cach secismograph are as follows.

* Short Period Seismograph
Princibally, this scisnmgréph is used for smalt earthquakes observation in short range and it
is the most sensitive seismograph to specially observe seismic motion in peculiar frequency,
less than 1Hz. For obtaining necessary data to calculate hypocenter and magnilude of a
small earthquake, 3 components (east/west, south/north, vertical) of short peried motion can

be observed by this seismograph.

' MiddlelLong Period Seismograph
In order to clarify and increase the level of understanding/knowledge about volcanocs,
volcanic eruplions, terranes, earthquake zones, occurrence mecharism, faulting, along with
other related geologic phenomena, middle period seismograph (peculiar frequency : 1/100Hz)
and long period seismograph (peculiar ﬁcqucncy : 1/300Hz) are utilized and 3 components
{east/west, south/north, vertical) of middléllong period motton can be observed by middle/long

period seismograph.

- Accelerometer
For observing strong motion up to 2G amptitude, only an accelerometer is useful and shont,
middic and tong period seismographs are not usefut. For calculating seismic intensity, wave

form of accelerometer is necessary.

Data Pmccé_sing & Transmission Syslem at the existing Seismic Stations and Volcano

- Observatories

On-line & off-linc processing of seismic wave form data at the existing station and unmanned
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seismic & voleano observation paints will be ilhplcmcnlcd by the data processing &
lmnsmlsmon system.
The main items of on-line pmccwng arc as follows | ‘

* Data trigger processing @ processing for climinating ground noisc from observed data and
cxlracting scismic wave data.

+ Data interpretation processing : processing for chracling P wavc'(verlaical wave) from
seismic \Oavc dala and maximum amplitude and also for interpreting P wave arrival time
and displacement.

* Obser vcd data format pr»parauon & data transmission processing : proccqsmg for
preparation of data format (P-wave arrival time, initial direction of seismic wave, maximum
amplitude, peried, scismic intensily, cte.) from interpreted data, .

» Data archives processing : processing for aitaching time data to seismic wave data and
recording serial seismic wave data.

The main items of off-line processing are as follows.

+ Data format processing : processing for prcparation of data format from manual interpreted
data and for transmitting the data format. , -

* Data interpretation manual-processing : processing for manuaily interpreting phase and
maximum amptitude from displayed seismic wave form.

* Wave form data compite processing : processing for eliminating noise from seismic wave

data recorded into a magnetic optical disk (MO}

Regarding volcanic eruplion, by using accumulated volcanic observation data of repealed
valcanic activities, as well known, it is possible to foresee increase of volcanic earthquakes,
appearance of volcanic noise, crustal activity and activation of volcanic ac(ivily.'
For detecting volcanic activities, seismic observation is the most fimd.amcjnlal measure and
the following data processing will be required for detecting volcanic activities and foreseeing
volcane eruption. ‘

- Scismic data analysis processing : processing for preparation of hourly, dally and monthly

tables on number of earlhquakc occurrence and scmmic;ly map. _

+ Analyzing processing of volcanic movenent ; proccssmg for eslmnlmg number of voleanic

movement occurrence, continual time, amplitude and encrgy of volcanic movement.

Due to installation of a facsimile machine u'nder tﬁc Projcéll each volcano dbscrvatory wilt
be able to promptly disseminate necessary information on volcano crupimn detcctmn and
evacuation warning to the general public and the agencics concemmg to uducuon of natural
disasters for making prompt relief action.
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3)

4)

Scismic Observation Sysfcnm at Volcano Satellite Observation Points

Short period seismic observation system as unmanned system will be installed at each
volfanu satellite observation point for observing 3 components {casthvest, south/noith, vertical)
of short period motion and detecting volcanic carthquake and movement. Then, operational

power supply devices (battery, solar array, clc.) for uninterrupted operation will be furnished.

Seismic Observation Syslcnis at Scismic Observation Points, Scismic Gbservation Points
with Data Relay and Volcano Observation Points

Short period scismic observation system as unmanned system wilt be installed at each
Observation Point for observing onc component of short period vertical motion and detecting
volcanic carlhquakc.an'd movement. Then, operational power supply devices (battery, solar

array, ¢tc.) for uninterrupted operation will be furnished.

Data Relay Systems at Seismic Observation Points, Volcano Observation Points and Dala

. Rc!ay Points

0)

For relaying and lransmlulng carthquake wave form data 1o the existing Seismic Station and
Volcano Observatory, data relay systems will be installed with operational power supply

devices (battery, salar array, etc.) for uninterrupted operation.

Volcanic & Seismic Datd Processing and Analyzing System at PHIVOLCS Head Office
For improvement of data processing & analyzing capabilities, volcanic & scismic data
processing and analyzing system will be installed at PHIVOLCS Head Office.
All observed data transmitted to PHIVOLCS Head Office by the public telephone dialing
will be accumutaled and processed by this system in on-line and off-line data processing.
The main items of on-line processing are as follows.

- Data format processing : proccséihg for receiving data format transmitted from the Sub

Centers, the existing Seismic Stations and Volcano Observatories.

" The main items of off-line processing are as follows.

© Scismic data a‘rial)Tsis processing : processing for prcparalion of hourly, daily and monthly
tables of numbér of earlhquaké occurrence in the country and seismicity map and for
| analyz.mg carthquake occurrence mechanism.
+ Data processmg for hypocenter & magmludc processing for calculating location of
hypocemcr and magmtudc from obscrvcd data,
+ Seismic bulletin & information processing : processing for preparation of seismic bulletin
& i‘nf_obrmat'ion fro‘m the data oblained through the seismic data analysis processing for

- dissemination.
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7

8)

* Tsunami information proccssilig : prbc‘éésing for p’rcpafatiou and di‘;scmin#tion of tsunami
warning regarding sizc, expected amval time and dangerous area for evacuation.
+ Wave form data compile off-line processing : proccssmg for ar«,hwmg observed carthquake
wave data of the whote country into CD-ROM.
+ Dala-base processing : processing for preparation of dah base of observed carthquake

wave form data and for digitalizing analog data for preparing data base.

By instailation of these systems, anaiyzmg and proccssmg for hypoccnter determmauon will
be aulom'uucd 'md PHIVOLCS will be capablc ofconlnbutmg effectwcly lo lhe mlugahon
and prevention of natural disasters, damages and losses by volcanic eruption, earlhquakc and

tsunami in the Philippines and also will be ablc to accurately and spccdlly make detection

and warning.

Using 2 facsimile machines and data transmission Systems to be installed undef the ‘Project

PHIVOLCS will be able to promptly and widely . distribute neccssazy mformatlon of vo]cano
erupuon dctcchon and earlhquakc and aiso cvacual:on warmng of volcano erupllon & lsunaml
to the general pubhc and the agencses concemmg to reduction of natural disasters for
making prompt relief action of the Government of Phllnppmes and to other information users
for taking measures against natural disaster. In addition, large seismic and volcanlc obscrved
data to be archived by the data proccssmg and analyzmg systems will be uulmed for educatzonal
programs and rescarch activities to increase the level of unde{slandmg!knowlcdge about
volcanoes, volcanic eruptions, terranes, earthquake zones, occurrencc mccha_msm, faulting,

along with other related geologic phenomena.

Data Processing & Analyzing Systems at the Sub Centers

This system will be furnished data processmg funcuon requncd for the exlslmg Semmlc
station and also functions of receiving observed data, information editing and seismic data
processing & analyzing. The system will also be installed a special function to preform as a
frontier base in case of serious disaster occurrs in its responsible region. .

For prevention of data mgustton detay at PHIVOLCS Head Ofﬁcc by lhc publlc telephone
dialing, for performing as the sub center, this syslem will be utitized for s{renglhemng of

data relay and ingestion in the responsible region to support PHIVOLCS Head Office.

Mobile Observation Systems

For scismic and volcano observation, Mobile Seismic Gbservation systems for short period
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will be required and for scismic observation, mobile acceleration observation systems will
be necessary for observing 3 compoanents (cast/west, south/north, vertical) of cach motion.
The mobile obscrvanon is very useful for monitoring aftershock activities after a large
carthquake occurrs and for strengthening of monitoring capabilitics for volcanic activitics in

a nural area.

After complclion of the Project, Phase-1, PHIVOLCS's activities and systems for volcano
observation & detection and scisinic monitoring will be strengthened and also cruption prediction,
epicenter, focat dcplh hypocenter and other factors will be determined more accurately and
timely. Besides, the accuracy and reliability of volcano detection & warning and seismic
monitoring related to natoral disasters will be improved. And it is expected that PHIVOLCS
will be able to contribute to the reduction of volcanic and seismic disasters in the country,

expediting disaster prevention and safe operation of civil aviation.

After completion of the Project, Phase-11, all observed data will be transmitted 1o PHIVOLCS
Head Officc by the public telephone dialing and data ingestion time will be minimized very
much. In addition, IPH[VOLCS will be able to improve the seismic detection capability minimum
of approximately 4.0 magnitude in the whole region of the Philippines for obtaining accurate
hypocenter and focal depth determination and also will be able o accurately and speedily make
detection and warning for reduction of natural disasters and making prompt disaster relief
action. In case of emergency and an evacuation warning of volcano eruplion and (sunami
required to the general public, PHIVOLCS will be able to announce the warning immediately

by the systems to be established under the Project.

"Location Map of the Project Siles & Data Transmission Routes (Phase-1, 1l & HI)" proposed by
the Philippine side and "Location Map of the Project Sites & Data Transmission Routes (Phase-1

& I1)" to be implemented under the Project are attached hereunder for comparision.
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2-3

Basic Design

2-3-1 Design Concept

Design Concept of the Equipment

The basic design concept of all the equipment and systems to be instatled under the Projeet are

as follows.

a.To design alt the equipment and sysiems o conform opcration and maintenance systems
and technical capabitities of PHIVOLCS. |

b.To implement appropriate selection of the equipment and systems for easy procurement
of spare parts and consumables.

c.To procure durable and reliable cquipment and systems to be suitable for the natural
condition of the Philippines

d.To make appropriate compatibility and suitability beiween the equipment to be supplied
under this Project and the technical requirements of PHIVOL.CS.

¢.To consider PHIVOLCS's technical method and organization structure of operation &
maintenance for the equipment and systems.

f. To minimize recurrent costs of operation and maintenance for the equipment and systems
at PHIVOLCS.

g.To ensure the system operation at feast 90% reliability.
Design Conditions
1) Observation Equipment

. lnstéllalfon of short period, middle/long period and acceleration seismographs which can
be observing 3 compohcms (east/west, south/north, vertical) at the existing scismic stations
and volcano obscrvatones
Inslallahon of long punod sasmographs a! only the existing seismic stations and volcano
ob%crvatoncs where suitable existing facility and telecommunication link are available for
dala d:slnbuuon to the mtemauonal scismic organizations and institutes.

: Inslallauon of a short period seismographs which can be observing 3 components (east/west,
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south/north, vertical) at all 3 volecano satellite observation points for detection small

volcanic carthquakes. _ .

Installation of a short period seismographs which can be observing only verticat motion al

all volcano obscrvation points, observation points and seismic observation points with

data relay for upgrading detecting éapabilitics for seismicity.

. Rcéording of observed scismic wave form data identified as an earthquake wave by
trigger processing in data recorder automatically.

- Automatic ingestion of arrival time of P wave, scismic wave first motion, maximum
amplitude, period, scismic intensity, etc. from distinguished data.

« Manual and automatic pfcparalion of scismic and volcanic bulletin.

* Data reading and archiving from analog data records.

Data ingestion of arrival time of S wave and maximum amplitude from analog data

records. _ :

+ Durable and reliable equipment against the instatlation environment and condition.

* Low power consumption.

Provision of suitable power back-up devices (battery, solar arsay, ctc.) for uninterrupted
operation. '

2) Data Transmission Equipment

» Construction of antenna and other equipment for data transmission should withstand

strong winds due to tyhoon.
* Durable and reliable equipment against the natural environment of the Philippines.

* Considering fulure expansion possibility of data fransmission capacity due to increasing
PHIVOLCS activities and the number of observation points. '

- Provision of connecting interface for additional systems in the future.

* Suitable system for the existing computerized equipment.

Operative systems by power supply of solar array & battery and low power consumption.

* Provision of suitable power back-up devices (battery, solar array, etc.) for L'm'i'nl'crrupled
operation. '

* ‘The systems conformable to 400 MHz freqhency band and FM system
3) Data Processing, Analysis and Archiving Equipment

* Automalic data receiving from the existing seismic stations and volcano observatorics.
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* Enough capability for automatic data archiving and retrieving of reccived data and calculation
results of hypocenter and magnitude.

* Durable and reliable computerized equipment suitable to the natural environment of the
Philippines.

. C‘onsid_cring future expansion possibility of data processing, analysis and archiving function
and capability due to increasing PHIVOLCS activities and the number of observation
points.

+ Selection of suitable and connectable cquipment for the existing compulerized equipment.

. Compatibili'ly and suitability for the existing soflware.

- Enough capabilily of carrying out various performance as the data processing, analysis
and archiving equipment.

* To be furnished with pdwer back-up devices (Uninterrupted Power Supply equipment and

Auto Voltage Regulator, etc.) for uninterrupted operation in round-the-clock.
4) Maintenance Measuring Devices

+ Durable, reliable and portable measuring devices for appropriate operation and maintenance.
+ Suitability for PHIVOLCS's maintenance technical method.
- Compatibilily and suitability for the equipment and systems to be supplicd.

2 - 3 - 2 Basic Design

The Project aims at improvement of voleano and earthquake monitoring network and strengthening
of monitoring and dissemination capabilities of PHIVOLCS through replacement of the existing
seismographs, introduction of necessary ¢quipment and data processing & analyzing systems
and also establishment of unmanncd observation points {seismic observation points, volcano
obsérvalion points, volcano satellite obserValion points) in order to prevent and mitigate the
natural disasters caused by volcanic eruption, earthquake and tsunami in the Philippines.

After the complclioﬁ of the Projccl, PH[VOL.CS wilt be capable of contributing cffectively to
- the mitigation of nélu_ral _diszisiers by volcanic eruplion, earthquake and tsunami and also to

advancement of retief action and civil defence activity for the Philippines.

In accbrdancc with the results of the Basic Design Study, the ‘e'quipmem and systeins 1o be

installed under the Project; Phase T & If have been designed as follows.
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- Shott Period Scismic Observation System
This system is for observation for 3 components of shorl pcnod SCIS!IIIC motions (c1st/wcst
south/north, vertical) by moviag coil velocity type sensor and for obscrved data rccordmg by

data recorder and drum recorder.

» Middlc Period Scismic Observation System : o :
This system is for observation for 3 components of middle period seismic motions (east/west,
south/north, vetical) by feedback velocity type sensor with automatic pendulum adjustment

and for observed dala recording by data recorder and drum recorder.

* Long Period Seismic Observation System _
This systcm is for observation for 3 components of long period seismic motions (cast/west,
south/north, vertical) by a feedback velocily type sensor with automatic pendulum adjustment

and for observed data recording by data recorder and drum recorder.

* Acceleration Obscrvation System
This system is for observation for 3 components of acceleration of motions (east/west,

south/north, vertical) by a force balanced type sensor and for indicating seismic intensity.

- Acceleration Monitoring System
For monitoring 3 components of displacement of motions (east/west, south/north, vertical) by

integration amplificr and for recording integrated data by drum recorder.

* Scismic Data Processing & Transmission System _
This system will be installed at 34 existing seismic stations and volcano observatories {except
Buco existing observatory) under the Project, Phase-1. The system will be co.mposcd of 2 sets
of data processing system (CPU : Pentium 200MHz or more, memory : 128MB or more, hard
disk : 6GB or more) with 14 inch display, MO disk unit (3.5 inch : 2'%0]640MB) mkjct printes
(A4 size), modem, software and facsimile for data lransmlssmn
The scismic data processing system must have enough capablhly for real time data processing

and analyzing and also should be consxdcrcd casy procurement.
+ Volcanic Data Processing and Analyzing System

This system will be installed at 6 cxisting volcano observatorlcs undcr lhe PrOJcct Phas»—l!

and will be composed of 2 scis of data processing system (CPU : Pentium 200MHz or more,
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memory : 128MB or more, hard disk : 6GB or more) with 14 inch display, MO disk unit (3.5
inch : 230/640MB), inkjet printer (A4 size), modem and software,
The system should be the same components of the seismic data processing system to be

supplied under the Phase-1.

* Daia 'P'rocc.ssing and Aréhiving System for Sub Center
This sf;s(cm will be installed at 4 Sub Centers under the Project, Phase-H and will be composed
of 2 sets of data processing system (CPU : Pentivm 200MHz or more, memory : 128MB or
-more, hard disk: 6GB or more) with 14 inch diéplay, MO disk vnit (3.5 inch: 230/640MB),
inkjet printer (A4 size), modem and software.
This system should consists of the same components of the scismic data processing syste to

be supplicd under the Phase-1.

+ Seismic Data Processing and Aanalyzing System

This system witl be installed at PHIVOLCS Head Office under the Project, Phase-1 and will
be composed of 12 sets of data processing & analyzing system (CPU : Pentium 200MHz or
more, memory : 128MB or more, hard disk : 6GB or more) with 8 sets of i4 inch display, 4
sets of 17 inch display, 4 sets of MO disk unit (3.5 inch: 230/640M8 : 2 sets, 5 inch : 640MB
: 2 sets), 9 sets of Ad size laser printer, 2 sets of A3 size laser printer, 2 sets of A3 size color
inkjet 'printcr, 4 sets of A4 size scanner, software and other necessary network equipment.
The specification of data processing & anatyzing system should be the same as the seismic
data processing system to be supplied under the Phase-I.

Using purposes of 12 sets of data processing & analyzing system are as follows.

- For the existing data editing & archiving at PHIVOLCS Head Office and also for the data
processing & analyzing : 2 sets (with 5 inch MO disk unit and A4 size laser printer)

- For editing and archiving of observed data at the existing seismic stations and volcano
obsérvatories : 2 sets (with 3.5 inch MO disk unit, A4 size laser printer and A3 size laser
printer

- For seismic data processing & ‘analyzing for hypocenter determination and for seismological
research activities : 2 sets (wilih Ad size laser printer)

- For volcanic data procc:s.sidg & analyzing and for volcanological research activitics : 2 sets
{with Ad size la.scr bri_nler) . '

- For prebdréﬁon oféarlhquake and tsunami information : 2 sets (with 17 inch display and

A4 size scanner)
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- For prcparauon of statistical pubhcauons and other documents : 2 seis (wuh 17 inch display

and A4 size scanner)

+ Volcanic & Seismic Dala Proccssmg and Analyzmg Syslem
This system will be installed at PHIVOLCS Head Office under lhc Pro;ect Phasc—]l and will
be composcd of 4 scts of data processing system (CPU : Pcnnum 206MHz or more, memory :

- 128MB or more, hard disk : 6GB or morc) wnlh 14 inch dlsplay, M() disk unit (3.5 mch
230/640MB), inkjet printer (A4 sme) modem and software. This syslem will process and
analyz obscrved votcanic and scismic data at Satelhte Ob_suvanon Pomi_s Qf Taal volcano,
Pinatubo Volcano Observatory, Banahaw Observation Point and Tagaytay Seismic Station.

- The specification of data processing & analyzing system shbﬁld be the same as the seisntic

data processing syStcrﬁ to be supplied under the Phase-1.

- Volcanic & Seismic Data Proccssmg, Analyzmg and Transmnssnon System

This system will be installed at PHIVOLCS Head Office under the PrO_]CCI Phase-1I and will
be composed of 16 sets of data processmg and analyzing system (CPU Pentium 200MHz or
more, memory : 128MB or more, hard disk : 6GB or more) with 16 sels of 14 inch dnsplay, 4
sets of MO disk unit (3.5 inch .230/640MB), 9 sets of Ad size laser prmter, 2 sets of A3 size
laser printer, 6 sets of A3' size color inkjel printer, 2 sels of CD-ROM drive, 4 sets of digitizér,
2 sets of facsimile board, 4 sets of data (ransmissionlreceiving ﬁnit, software and other
necessary network equipment, '

The specification of data processing & analyzing system should be the same as the scismic

data processing system to be supplied under the Phase-1.

- For data receiving from the cxisting seismic stations and volcano observatories : 2 sets
{with data transmission/receiving unit) _ | |
- For distribution of earthquake and tsunami information : 2 sels (with data
transmission/receiving unit) '
- For distribution of earthquake and tsunami information by using facsimile function : 2 sets
(with facsimile bodrd) .
- For seismic data editing, proccssmg & analyzing and for sensmo!oglcal research aclmues
: 2 sets {with 3.5 inch MO disk unit, A3 size color mk_[cl prmter, Ad size laser prmtcr)
- For volcanic data editing, processing & analyzmg and for volcano!ogzcal rcsearch acuvmes
: 2 sets (with 3.5 inch MO disk unit, A3 size color mkjct printer and Ad size Jaser pnnter)
- For data archiving : 2 sets (with CD-ROM dnvc. Ad size laser prmler)
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- Por digitalization of analog scismic data : 2 sets (with digitizer, A4 size laser printer, A3
size laser printer)
- For digitalization of analog volcanic data : 2 sets (with digitizer, A4 size laser printer, Al

sizce laser printer)

» Moabile Observation System
This syétem will be supplied at PHIVOLCS Head Gffice under the Project, Phase-1T and will
be composed of 20 scts of short period mobife observation system and 10 sets of acceleration

mobile observation system for emergency use.

+ GPS Timing System
Onc set of GPS timing system will be installed at each cxisting scismic station and two sels

will be installed at each existing volcano observatory for time controf of the equipment by
GPS signals.

- Observation and Data Transmission System al Volcano Satellite Observation Paint
For hypocchtcr determination and surrounding a voleano crater, three obscrvation points will
arc required as a volcano satellite obscrvation point. At each observation point, shorl period
seisrnograph for observing 3 components of short period motions (east/west, south/north,

vertical) and data transmission system will be installed.

* Data Relay System for Volcano Satellite Observation Point
in case of data observed at a observation point can not directly be transmitted to the existing

observatory, establishment of a data relay point will be required on the line of the site.

- Data Receiving and Recording System for Volcano Satellite Observation Point
For data receiving from the satellite observation points and data recording by data recorder,

this system will be installed at the existing volcano observatories.

- Data Receiving and Recording system
This system will be installed at the existing seismic stations and volcano observatories for
receiving and recording observed data transmilied from the volcano and seismic observation

points,

* Data Transmission System
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For transmission of observed data to PHIVOLCS Head Office, this system will be installed at

the existing Tagaytay scismic Station and Pinatube volcano observatory.

+ Scismic Data Observation and Transmission System , ‘
Tor observation of short period motion (veitical) and transmission of observed data (o the

exisling scismic station or volcano obscrvatory, this system will be installed at seismic

observation points.

+ Scismic Data Observation, ‘Transmission and Relay System
For observation of short period motion (vertical) and transmission of observed data to the
existing seismic station or volcano obscrvatory, this system will be installed at seismic

observation points. In addition, the system will have data relay function.

* Volcanic Data Gbservation and Transmission System

For observalion of shori period motion (vertical) and transmission of abserved data to the

exisling volcano observatory, this system will be instalted at volcano observation points.

+ Data Relay System

In case of data obscrved at a observation point can not directly be fransmitted to the existing

station or observatory, establishment of a data relay point will be required on the line of the

site.

+ Power Supply System
The following equipment are included in the power supply system.
- Power distribution board with 12 ciccuit breakers (15A) to be installed at PHIVOLCS Head

Office and 5 circuit breakers {15A) to be installed at the existing seismic stations and

volcana observatories
- Uninterrupted power supply (UPS) _ o
(one UPS to be attached to a processor terminal at PHIVOLCS Head Office)

(one UPS be attached to 2 processor terminals at the existing seismic stalions and volcano

observatorics)
- Battery for an analog recorder

- Battery charger

- Maintenance Measuring Devices

-2:25-



These devices will be supplicd at PHIVOLCS Flead Office and the existing scismic stations

and volcano observatories for maintenance of the eguipment as follows.

- Function Generator (2 sets at PHIVOLCS Head Office)

- Oscilloscope (8 sets al PH]VOLCS Head Office)

- Stand wave ratio meter {4 sets at PRIVOLCS Head Office)

- Line level meter (6 scts at PHIVOLCS Head Office)

- Digital tester (34 sets at each existing seismic station and volcano observatory, 8 sets at
PHIVOLCS Head Office)

- Tool set (34 sets at each existing scismic station and volcano observatory, 4 scts at PHIVOLCS
Head Office)
The above described number of function generator, stand wave ratio meter and line level
meter will be necessary for calibration of the recording equipment and will exclusively be
used by the maintenance teams in PHIVOLCS Head Office.
In addition, 8 oscilloscope and digital testers will be supplied at PHEVOLCS Head Office,
these devices are indispensable for maintenance of data receiving and transmission equipment

and also will be used at Sub Centers as well as PHIVOLCS Head Office.

I. PHASE

(1) The equipment and systems to be supplied and installed at the Project sites under the Phase-1

are as follows.

1) Existing Seismic Stations and Volcano Obse'rvalorics
(31 project sites : Basco, Pasuquin, Tuguegarac, Santa, Palayan, Pinatubo, Lucban,
Guinayangan, Mayon, Bulusan, Puerto Galera, Masbate, Kalibo, Roxas, Antique, Palo,
Kanlaon, Sibulan, Cebu, Tagbilaran, Puerto Princesa, Hibok-Hibok, Surigao, Cagayan de
Oro, Dipélog, Bislig, Davao, Cotabato, Kidapawan, Zamboanga and General Santos)

Short Period Seismic Observation System

Acceleration Obscrvation System with seismic intensity indicating function
Data Processing and Transmission System including software

GPS Timing System

Power Supply Syslém
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2)  Existing Scismic Stations

(Tagaytay and Baguio}

Short Period Seismic Observation System _
Acceleration Observation Systcm with seismic mtcmlly md;catmg l'uncll()n _
Long Period Seismic Qbscrvallon System

Data Processing and Transmission Syslc:h including software .
GPS Timi‘ng System

Power Supply System

3) PHIVOLCS Head Office

Short Period Scismic Observation System .

Acceleration Observation System w1th scismic intensity lndlcalmg funcl:on
Data Processing and Transmission Syslem including software

Data Processing and Analyzing System including software

GPS Timing System

Power Supply System

Maintenance Measuring Devices
(2) Location of the Project Sites.

"Location Map of the Project Sites (Phase-1)" is attached hereunder.
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2 PHASHEIL

(1) The equipment and systems to be supplied and installed at the Project sites under the Phase-13

arc as follows.

1) IExisting Volcano Observatory (Pinatubo)
Middle Period Seismic Observation System
Data Receiving and Recording System for Voleano Satellite Obscrvation Points
Acceleration Moni'loring System
Data Processing and Analyzing System inclilding software
Data Transmission System (dala transmission to PHIVOLCS Head Office)
GPS Timing System
Power Suppl'y System

2) Existing Volcano Observatory (Mayon)
Middle Period Seismic Observation System
Data Receiving and Recording System for Volcanb Satellite Observation Points
Acceleration Monitoring System
Data Processing and Analyzing System including software (data recciving from 4 sites
and data recording)
Data Receiving and Recording System
GPS Timing System
Power Supply System

3) Existing Volcano Observatory {(Sorsogon)
Middle Period Seismic Observation System
Data Recciving and Recording System for Volcano Satellite Observation Points
Acceleration Monitoring Sj’stcm
Data Processing and Anal'yzing System including software
Data Rcla'y System (data relay for 1 site)
GPS Timing System
Power Supply System
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4)

Existing Volcano Observatorics (Kanlaon, Hibok-Hibok)
Middie Period Scismic Observation Syélqm ‘
Data Receiving and Recordiﬁg System for Volcano Satellite Observation Points
Accelcration Monitoring System
Data Processing and Anailyzing System including software
GPS Timing System
Power Supply System

5) Existing Volcano Obsérvatory {Buco)

6)

7

8)

9)

Short Period Seismic Observation System |

Data Receiving and Recording System for Volcano Satellite Observation Points
Data Processing and Analyzing System includ'ing soflware

GPS Timing System

Power Supply System

Volcano Satellite Observation Points
Observation and Data Transmission System

Data Relay System (data relay to the existing observatories)

Existing Scismic Stations (15 project sites : Pésuquin. Sama, Palayan, Lucban, Guinayangan,
Puerto Galera, Roxas, Antique, Palo, Sibulan, Tagbilaran, Cagayan de Oro, Bislig, Dipolog
and Kidapawan)

Middle Period Seismic Observation System

Acceleration Monitoring System

Existing Scismic Station (Basco)
Middle Period Seismic Observation System

Acceleration Monitoring System

Data Receiving and Recording System (data receiving from 4 sites and data recording)

Existing Seismic Station (Mésbatc)
Middle Period Seismic Observation Systen:
Acceleration Monitoring System

Data Receiving and Recording System (data receiving from [ site ai]d data recording)
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10} Hiisling Scismic Station {Zamboanga)
Middle Period Seismic Obscrvation System
Acceleration Monitoring SySh:’fn

+ Data Receiviﬁg and Recording System (data receiving from | site and data recording)

1 Exisling Seismic Station (Kalibo)
Middle Period Seismic Observation System
Acceleralion Monitoring System

Data Receiving and Recording System (dala receiving from 3 sites and data recording)

12) Existing Seismic Station (Puerto Princesa)
Middle Period Scismic Observation System
Acceleration Moniloring System

Data Receiving and Recording System (data receiving from 2 sites and data recording)

13) Existing Seismic Sla_!ion (Cotabato)
Middle Period Seismic Observation System
Acceleration Monitoring System

Data Receiving and Recording System (data receiving from 2sites and data recording)

14) Existing Seismic Station (General Santos)
Middle Period Seismic Observation System
Acccleration Monitoring System

Data Receiving and Recording System (data receiving from 2sites and data recording)

15) Existing Seismic Station (Surigao)
Middle Period Seismic Observation System
Acceleration Monitoring System

Data Receiving and Recording System (data receiving from 2sites and data recording)
16} Exisling Seisinic Station (Tagaytay)

. ‘Al'ccc{eralion M'on.itorih'g Syslem

Data Transmiséion'System (data transmission to PHIVOLCS Head Of; fice)
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17) Existing Seismic Station (Baguio)
Accclcr'\llon Momtormg System ,
Data Processing and Archwmg System for Sub Ccntcn
Data Receiving and Recording System (data n,cuvmg from | site and data recording)

Power Supply System

18) Existing Scismic Station (Tugucgarao)
Long Period Seismic Observation System
Acceleration Monitoring Systeni
Data Processing and Archiving System for Sub Centcr

Data Rcccwmg and Recording System (data rcccwmg from 3sites and data recording)

Power Supply System

19) Existing Seismic Station (Cebu)
Long Period Seismic Observation System
Acceleration Monitoring System
Data Processing and Archiving System for Sub Ccntcr

Data Receiving and Recording System (data receiving from 3 sites and data recording)

Power Supply System

20) Existing Seismic Station (Davao)
Long Period Seismic Observation System
Acceleration Monitoring Systein ‘
Data Processing and Archiving System for Sub Center ,
Data Receiving and Recording Systein (data receiving from ’3 sites and data recording)

Power Supply System

21) PHIVOL.CS Head Office
Long Period Seismic Observation System
Accglcratmn Monitoring System
Volcamc and Seismic Data Receiving System _
Volcanic and Scismic Data Processing and Analyzmg System
Volcanic and Seismic Data Processing, Analyz:ng and Transm:ﬁ;on System
GPS Timing System ‘
Power Supply System
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22)

23)

24)

25)

26)

27)

28)
29)

30)

Mobite Observation System
Mobite Seismic Observation System for short peried

Mobile Acceleration Observation System

Velcane Observation Points (13 project sites : Iraya, Babuyan, Camiguin, Banahaw, Iriga,
Biliran, Kalatungan, Calayo, Makaturing, Ragang, Matutun, Parker and Buddajjo)

Volcanic Data Observation and Transmission System

Seismic Observation Points {10 project sites : Cagayan, Apayao, Cauayan, Bolinao, Virac,
Catarman, Guivan, Busuanga, El Nido and Bataraza)

Seismic Data Observation and Transmission System

Seismic Observation Points with Data Relay (6 project sites : Calayan, Rapu-Rapu Island,
Mayon Relay, San Jose, Northern Cebu and Kabalian)
Seismic Data Observation, Transmission and Relay System (data receiving from | site

and data transmission o | site)

Seismic Observation Points with Data Relay (Tablas and Camotcs)
Seismic Data Observation, Transmission and Relay System

(data receiving from 2 sites and data transmission to 1 site)

Seismic Observation Point with Data Relay (Davao Relay)
Seismic Data Observation, Transmission and Relay System (data receiving from 2 sites

and data transmission to | site)

Relay Points (7 project sites : Hlagan, Lingayen, Ayala, Ilian, Tinitian, Nara and Dougal)

Pata Relay System (data receiving from | sites and data transmission {0 1 site)

Relay Point (Sablang)

Data Relay System (data receiving from 3 sites and data transmisston to | site)
Relay Point (Tagaytay)

Data Relay System (data receiving from 1 site and data transmission to 2 siles)

Data Relay System (dala receiving from 3 sites and data transmission to 1 site)
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31) Vehicle
Pick-up truck
Autobicycle
(2) Location of the Project Sites

*Location Map of the Project Sites (Phase-H)" is attached hereunder.

"Major Equipment Lists" regarding designation, specifications, quantity and purpose of all the

equipment and systems to be supplied under the Project are attached hereunder.
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Phase-1. Major I?qui'pmcm List

Fquipment

Specilications

Purpose

Existing Volcano Observatory and Scisinic Station

Mayon, Sorsogon, Peerto Galera, Masbate, Katibo, Roxas, Antique, Palo, Kantaon,
Sibu!én. Cebu, Taghilaran, Pucrio Princesa, Hibok Hibok, Surigao, Cagayan de Oro,

Dipolog. .Bislig, Davao, Cotabam. Zamboanga, Kidapnwan and Ccnc:a! Santos)

IQuan!il};

(31 project sites : Basco, Pasuquin, Tugucgarao, Santa, Patayan, Pinatubo, Luchan, Guinayangan,

Short Period Scismic
Observation System

+ Short period sensor @
movement pendulum type
Peculiar frequency @ FHz

+ Data recorder

* Dium recorder (3eh)

- Power amplificr

For obscrvation of 3 componcents of
short period seismic motion
(cast/west, south/north, veriical)

31 sets

Acceleration
Obscrvation System

+ Acceleration sensor :
force batanced type
Resolution : 18 bit or more
Sampling : 100Hz

- Seismic intensity indicating
function

» Sofiware

For obscrvalion of 3 components of
acceleration of seismic motion
{cast/west, souih/north, veitical)

31 sets

Data Processing and
Ttransmission System

+ Data processing & archiving
device (2 sels) ‘
CPU : 200 MHz or more
Memory : 128 MB or more
Hard disk : 6 GB or more

* 14 inch display {2 sets)
« MO disk unil (2 sels} : 3.5 inch,
230MB/640MB

+ Inkjetprinter (2 sets): Ad size

- Modem (2 sets): V.24

- Software ‘

- Facsimile : thermal paper type

For scismic data processing and
preparation & transmission of repart
telegraph

GPS Timing System

Accuracy : within Sinicro. sec.
Mode : one satellite or morc

For timing control of the equipment
and systems by GPS signals

3 sets

Power Supply System

« Power distribulion board : 15SAX35
* Baltery charger :

Inpul : AC 220V, 50/60H 7

Output : DC24V

- Bauery : 100AH

+ Uninterrupted power supply :
1.0kVA :

For uninterrupted and stable power
supply to the cauipment and
systems

31 sets
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Equipment

Purpose

IQuanliiy

L Specifications

Ex'is;ling Seismic Station (Tagéylay and Baguio)

Short Period Seismic
Ohservation System

. Shorlp’criod sensor:
movement peadulum type
Peculiar frequency @ 1Hz

« Data recorder

* Prum recorder (3ch)

» Power amplifier

Por observation of 3 components of
short period scismic motion
{east/west, south/north, vertical)

2 sets

Acceleration
Observation System

- Acceleration scnsor :

foree balanced type
Resolution : £8 bit or more
Sampling : 100Hz

» Scismic intensity indicating
function

» Software

For observation of 3 components of
acceleration of scismic motion
{cast/west, south/north, verlical)

2 scts

Long Period Scismic
Observation System

« Long period sensor :
feedback velocity type with
automatic pcndulum adjustment
Peculiar frequency @ 1/300Hz

- Controlunit

* Drum recorder (3ch)

PFower amplifics _

+ Data recorder with dial up imerface

-

: bch, 8MB memory, 340MB disc -

Fot observation of 3 components of
long period seismic motion
(east/west, south/noith, vertical)

2 sets

Data Processing and
Fransmtission System

* Data processing & archiving
device (2 sets)
CPU : 200 MHz or more
Memory : 128 MB or more
Hard disk : 6 GB or more

- 14 inch display (2 seis)

+ MO disk unit (2 seis): 3.5 inch,
230MB/640MB

- Inkjetprinter (2 sets). Ad size

- Modem (2 sels): V.24

+ Software ‘

- Facsimile : thermal paper type

For seismic data processing and
preparation & transmission of report
telegraph

2 sels

GPS Timing System

Accuracy : within Smicro. sce.
Mode : one satellite or more

For timing contro of the equipment
and systems by GPS signals

25088

Power Supply System

- Power distribution board : 15A X 5

+ Bautery charger :
Input ; AC 220V, 50/60Hz
QOutput : DC24V

* Baitery @ 100AH

+ Uninterrupted power supply :
LOKVA

For uninterrupted and stable power
supply to the equipment and
systems ' '

2 sels
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Equipment

Specifications Purpose Quantily
- . PHIVOLCS Head Office
Short Pertod Scismic + Short périhd sensor : For observatien of 3 components of
Observation System movement pendulum type short period scismic motion
- . (cast/west, south/north, vertical 1 set
Pecutiar frequency @ 1Hz ’ ’ )
* Data recorder
* Drum recorder (3ch)
* Power amplificr
Accclcrai‘ion . Acceleration sensot : For ohscr.vation o.f 3 ?ompo'ncms of
Observation System force balanced type acceleration of seismic motion
Resolution : 18 bit or more (easlfwest, south/north, vertical)
Sampling : 100Hz 1 sct
« Scismic intensity indicator
* Software
Data Processing and - Data proccssing & archiving For seismic Jata processing,
Transmission System device {2 scts) preparalion of report tetegraph and
CPU : 200 MHz or more dissemination of carthquake
Memc-:ry . 128 M8 or more information and warning to the 1 sel
Hard disk : 6 GB or morc Government agencics
* M4 inch display (2 sets)
+ MO disk unit {2 seis):
3.5 inch, 230MB/640MB
+ Laser printer (2 scts): Ad size
- Software
+ Facsimile (2 sets) :
normat paper lype, Ad size
Data Processing and - Data processing & archiving For hypocenter determination,
Analyzing System device (12 sets) calculation of magnitede and
CPU : 200 MHz or more preparation of carthquake
Memory : 128 MB or more information by data processing and
Hard disk : 6 GB or more analyzing using data transmitied ¥ set
, . from the existing Scismic Stations
:: fnC: g{sp:ay :3 sc:s; and Volcano Observatorics
* 17 inch display (4 seis
» MO disk unit :
35 inch, 230MB/640MB (2 sets) |55, seismological rescarch,
5 mch, 640MB (2 sets) technical development and
+ Laser printer : A4 size (9 scts), preparation of statistical
A3 size (2 sets) pubtications
- Color inkjetprinter (2 sets) :
Adsize
+ Seanner (4 scis): Ad size
- Sofiware ‘
+ Networking equipment clc.
GPS Timing System Accuracy : within Smicro. scc. For timing control of the cquipment
o ‘ Modc : one satellite or more and systems by GPS signals !set
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Pquipment Specifications l Purposc Quantity
PHIVOLCS Head Office :
Power Supply Systemt | | poeer distribution board: 15A X 12 For uninterrupted and stable power
* Battery chargcr (2 scts): zuS!p 13;:0 the cquipment and
Iaput : AC 220V, S0/60Hz ysie
Qutput : DC24Y .
- Battery (2 sets) : J00AH 1 s¢1
+ Uninterrupted power supply
{13 scts): 1.OKVA
Maintenance Measuring | | Function gencrator (2 sets) Measurement instruments and tools
Devices , for maintenance of the cquipment
+ Oscitfoscopc (8 sets) I set

*» Stand wave ratio meter (4 sels)
« Digital tester (42 sets, for the

exisling Seismic Stations and
Volcano Observatories: 34,
PRIVOLCS Head Office: 8)

« Line leve! meter (6 sets)
- ‘Tool sct (38 sets, for the existing

Seismic Stations and Volcano
Observatories: 34, PHIVOLCS
Head Offtce: 4)
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Equipinent Specifications Purpose Quantity
Existing Volcano Observatory (Pinatubo)
Middie Period Seismic | . pridare period sensor : For observation 3 components of
Ohbscevation System feedback velocity type with middle period scisimic motion
avtomatic pendulum adjustment (castwest, south/north, vertical)
Peculiar frequency @ 1/100Hz
» Confro! unit
* Drum secorder (3ch) | sct
* Power amplifice
* Data recorder
Data Receiving and . Data receivin g S.);islcm Vor recciving and recording 3
Recording System for (3 sets, 3 components from 1 site) components of short period seismic
Volcano Satellite . D 1 der (3 sets. 3ch motions (east/west, south/nonh, | sel
Obscrvation Points Tum recor .cr (3 sets, 3ch) vertical) transmilted from 3 Volecano ¢
* Power amplifier Satellite Observation Points
Acccleration Monitoriog| | Integration amplificr For monitoring 3 components of
System  Drum recorder (3ch) displacement of seismic motion
p v I'!; . (cast/west, south/nosth, vertical) 1 sct
- Power amplificr
Pata Processing and . Data processing & archiving For data processing and analyzing
Amnalysing System device (2 scls) for detecting and foresceing
CPU : 200 MHz or more velcanic activities I set
Memory : 128 MB or more
Hard disk ; 6 GB or more For volcanological research and
* 14 inch display (2 sets) lechnical development
« MO disk unit (2 sets) : 3.5 inch,
230MB/640MB
+ Inkjetprinter (2 scts): A4 size
+ Software
Data Transmission + Data transmission system For transmission of obscrved data
System (3 components to 1 site) to PHIVOLCS Head Office. | st
GPS Timing System - Accuracy : within Smicro. sec. For liming control of the equipment
Mode : one satellite or mose and systems by GPS signals Fset
Power Supply System - { | Balic ry char gcr (2 scls): For uninterrupted and stable power
‘ fnput : AC 220V, SO/60H>. supply to the cquipment and
Output : DC24V systems
* Battery {2‘5;:{3): 100AH ! set

* Uninterrupted power supply :
1LOKVA
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Specifications

IQuaniily

Equipment

l o Purpose

Existing Yolcano Ohsc-rvalor)“' {Mayon) .

Middte Period Scismic
Obscrvation System

« Middle period sensor ;.
fecdback velogity fype with
avtematic pendulum adjustment -
Peculiar frequency @ 1/100Hz

» Contrel unit

* Drum recorder (3ch)

* Power amplificr

+ Dala recorder

For obscrvation 3 components of
middle period seismic motion
(cast/west, south/north, vertical)

1 set

Data Receiving and
Recording System for
Volcano Satellite
Observation Points

+ Data receiving system

(3sets, 3 components from 1 site)
 Drum recorder (3sets, 3ch)
* Power amplifier

For receiving and recording 3
componenis of short period scismic
molions (east/west, south/north,
vertical) transmiticd from 3 Volcano
Sateblite Observation Points

I set

Acccleration Monitoring
System

» Integration amplifier
* Drum recorder (3ch)
* Power amplilier

For monitoring 3 componenis of
displacement of seismic motion
(east/west, south/north, vertical)

i set

Data Processing and
Analyzing System

- Data processing & archiving
device (2sets)
CPU : 200 MHz or more
Memory @ 128 MB er more
Hard disk : 6 GB or more

+ 14 inch display {2 sets)

- MO disk unil {2 scis) : 3.5 inch,
230MB/640MB

* Inkjetprinter (2 sets): A4 size

« Software

Yor data processing and analyzing
for detecting and foresecing
volcanic activities

For volcanological _reseérch and
technicatl development

| sél

Data Receiving and
Recording System

- Data receiving system
(2 sets, 2 components from 1 site)
* Drum recorder {2 scts, 2¢h)

For receiving and recording

1 component of seismic molions
transimitted frem 2 Observation
Points (Virac, Iriga) and 2 )
Observation Points with Relay
(Mayon Relay, Rapu-Rapu fsland)”

1 set

GPS Thning System

Accuracy : within Smicro. scc.
Mode :one satellite or more

For timing control of the equipment
and systems by GPS signals

1 set

Power Supply System

- Batlery charger (2 sets) :
foput : AC 220V, 50/60H2
Output : DC24V

- Battery (2 sets), 100AH

* Uninterrupted power supply
1.0kVA

For uninterrupted and stable power
supply to the equipment and
systems

f set
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+ Uninterrupted powes supply :
1.OkVA

Equipment l Specifications Purposc Quantity
I . Existing Volcano Observatory (Sorsogon)
Middle Period Scismic | . agigdte pcrioii SONSOr * For obscrvation X components of
Qbscrvation System feedback velocily type with middie period seismic molion
automatic pendulum adjustment (east/west, south/narih, vertical)
Peculiar frequency @ E/100Hz
* Control unit I sct
* Drum recorder (3ch)
+ Power amplifier
- Bata recorder
Data Receiving and . Data rccciviné system For receiving and recording 3
Recording System for (3 sets, 3 components from 1 site) componeits of short period seismic
Volcano Satellite . D ’ der (3 scts, 3ch) motions (cast/west, south/north,  set
Observation Poinls Tum recorder (3 sets, 3¢ vertical) transmitted from 3 Volcano
: POWIC’ amplifier Satcllite Observation Points
Acceleration Monitoring] | Integration amplifier For monitering 3 componenis of
System . Drum recorder (Geh) displacement of seismic motion
ot (cast/west, south/north, vertical) 1 sct
» Power amplificr
Data Processing and | | Dalé'prﬁcéssing & archiving For dala processing and analyzing
Analyzing System devic c'(2 sels) for detecting and foresceing I set
CPU : 200 MHz or more volcanic activilies
Memory - 128 MB or more For volcanological research and
Hard disk : 6 GB or more technical development
- 14 inch display (2 sets)
+ MO disk unit (2 sets) : 3.5 inch,
230MB/o40MB
+ Inkjeiprinter {2 scts): Ad size
+ Software
Data Retay System - Data receiving system For receiving 1 component of
' (1 compenent from 1 site ) seistic motion transmitied from |
» Dala transmission system Observation Point (Catanman) and i st
(1 componet o | si)l(c)l for transmitting to Masbate existing
po Secissnic Station
GPS Timing System Accuracy :within Smicro. sec. For timing control of the equipment
Mode : one satellite or more and systems by GPS signals Iset
Power Supply System - Battery charger : For uninterrupted and stable power
Tnput - AC 220V, S0/60H12 supply to the equipment and
Output : DC24V systems
- Baltery (2 sets): 100AH I set
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Equipment Specifications ‘ I Purpose - [ Quantily
Existing Volcana Observatory (Kanlaon, Hibok- Hibok)
Middle Period Scismic | . atiadte ﬁcribd sensor : For obsegvation 3 components of
Observation System fecdback velocity lypc. with middle peried scismic motion
aummétié pendulum adjuslmc'nl (cas_u’wcsl, south/nor th, vertical)
Peculiar frequeacy @ 1/100Hz ' '
+ Control unit 2 set
scls
* Drnm eecorder {3ch)
* Power amplificr
+ Pata tecorder
Data Recciving and . Data rcce'ivin'g system (3 sets) For receiving and recording 3
Recording System for (3 components from 1 silc) components of short period scismic .
Volcano Satcllite . Drum recordes (3 scts. 3ch) miotions (cast/west, south/north, 2 sols
Observation Points e DR Sets, - vertical) from 3 Volcano Satellite
' * Power amplifice Observation Points ‘
Acceleration Manitoring | !mcgraiioh amplifice For monitoring 3 components of
System . Drum recordet (ch) displacément of seismic imotion
p e i : (casUwesl, south/north, vertical) 2 scts
* Power amplifier
Daita Processing and « Data processiﬂg & archiviog For data processing and analyzing
Analyzing System device (2 scts) for detecting and foresceing 2 sels
CPU : 200 MHz or more volcanic activities -
Memory : 128 MB or more For volcanological research and
Hard disk : 6 GB or more technical development
« 14 inch display (2 sets) .
* MO disk unit (2 seis) : 3.5 inch,
230MB/640MB
* Inkjetprinter (2 sets): Ad size
* Seftware
GPS Timing System Accuracy : within Smicro. sec. For timing centrol of the equipment
Mode : onc satelite or more and systems by GPS signals 2 sets
Power Supply System . Battery charger : For unmlerrtxplcd' and stable power
faput - AC 220V, SO/60Hz, supply to the equ;pit}enl and
Output : XC24V systems
* Battery - 100AH 2 sets

- Uninterrupted power Supply :
L.OKVA '
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Equipment Specificalions I Purposc Quantity
- ‘ Existing Volcano Observatory (Buco)
Short Period Seismic + Short pesiod sensor - For observation of 3 components of
Obscrvation System movement pendulum type short period scismic motion
Peculiar frequency : 1Hz. (castfwest, soutl/north, vetical) I sed
+ Data recorder
* Drom recorder (3ch)
- Power amplifier
Data Reeciving and  Dala recciving system For recciving and recording 3
Recording Sysiem for (3 sets, 3 components from | site)  |Components of short period seismic
Volcano Satellite . Drum recorder (3 sets, 3ch) motions {castwest, south/north, | set
Ohscrvation Points i ik T vertical) transmitted from 3 Volcano
o * Power amplifier Satellite Obscrvation Poinis
Data Processing and - Data Proccssiﬁ & archivin lor dala processing and analyzing
Analyzing System device (2.s.cls) & - g for detecting and foresecing 1 sel
C:’U - 200 Mtz or more volcanic activitics
Memory : 128 MB or more For volcanological rescarch and
Hard disk : 6 GB or more technical development
* M inch display (2 scts)
* MO disk upit (2 sets) : 3.5 inch,
230MB/640MB
* Inkjetprinter (2 scts): Ad size
+ Modem (2 sets): V.34
- Software
GPS Timing System Accuracy : within Smicro. scc. For timing control of the equipment
Mode : one satcllite or more and systems by GPS signals I set
Power Supply System - Power distribution board: 15A X §  |FOr uninterrupted and stable power
. Battery charger ' " |supply to the equipment and
. systems
Input : AC 220V, S0/60Hz y
Ouiput : DC24V { sct
* Baticry: J00AH
* Uninterrupted power supply
1.OkVA
: _ Volcano Satellite Observation Poing
Observation and Data . | | Short period sensor For observation of 3 components of
Transmission System of (3 sets, 3 components) short period seismic motion
Volcano Satellite . Data t;ans:'nission systcin {cast/west, south/north, vertical) 6 scis
Observation Points (3 sets, 3 com- onen)t(s o 1 site) at 3 Volcano Satcltite Observation
: T p ’ points data and transmission to the
- Battery (3 sets): 100AH o
 Solar panel {3 sets) existing Yolcano Observatory
Data Refay Systemfor | . Data receiving system ¥or recelving data from Volcano
Volcano Satellite (3 sets, 3 companents from | site ) Satellite Observation Points and 9 sets

Obsecvation Points

+ Dala transmisston system

(3 sets, 3 components to | site)
- Battery (2 seis): 100AH
* Solar panel (2 sets)

transmiiting to the cxisting Voleano
Observaiory

Number of Data Relay System ;
Mayon:1, Pinatubo:2, Sorsogon:2,
Kanlaon:2, Hibok-Hibok:2
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Eqguipment

Specifications

Purpose

. IQuamily

Lixisting Scismic Station (13 project sites : Pasuquin, Santa, Patayan, Lucban, Gui,nayén'gan, Puerto Galera,

Roxas, Anﬁquo, Palo, Sihﬁ!én, Taghitaran, Cagayan de Oro, Bisiig,"ﬁiiwolog and Kidapawan)

Middte Period Seisiic
Ohseivation System

+ Middle period SCNSOT :
fecdback velocity 1ype with
autematic pendulum adjustmicnt
Peculiar frequency @ 1/100Hz

+ Control unit

Drum gecorder (3ch)

Power amplifier

* Data recorder

»

For obscrvation 3 components of
middle period seismic motion
{east/west, south/norih, vertical)

15 sets

Acceleration Monitoring
Systein

Integration amplifier
Prum recorder {3ch)
* Power amplifier

For menitoring 3 components of
displacement of scisynic motion
{cast/west, south/north, vertical)

15 scis

$xisting Seismic Station (Basco)

Middle Period Seismic
Observation System

« Middle period sensor
fecedback velocity Lype with
automatic pendulum adjustment
Peculiar frequency @ 1/100Hz

- Control unit

* Drum recorder (3¢ch)

* Power amplifier

+ Data recorder

For observation 3 components of
middie period seismic motion
(east/wesl, south/north, vertical)

1 set

Acceleration Monitoring
System

* Integration amplifier
* Drum recorder (3ch)
* Power amplifiet

For monitoring 3 componenis of
displacement of seismic motion
{cast/weslt, south/north, vertical)

I set

Data Receiving and
Recording System

- Data receiving system

{3 components from 1 sile,
1 component from 1 site)

Drrum recorder (2 sets, 2ch)

* Battery charger

- Battery: 100AH

.

For receiving and recording |
component of seismic motions

transmitted from 2 Observation

Points (Iraya, Babuyan) and 2
Observation Points with Relay
(Camiguin, Calayan)

I set

2-45-




Phase-11. Major Equipment List

Liguipment

Specifications ] Purpose Quantity
: Existing Scismic Station {(Masbato)
Middle Period Seismic |, Middic perlod SCNSOF For observation 3 componeats of
Obscrvation System feedback velocity type with middle period scismic motion
automatic pendutum adjustment (castiwest, south/north, vertical)
Peculiar frequency @ Y100Hz
* Control unit
» Drum recorder (Ach) I set
* Power amplifier
* Dala recorder
Acceleration Monitoring| | Integration amplificr For observation 3 components of
System  Drum recorder (3ch) acccleralion seismic motion
DR (cast/west, seuth/nosth, vertical) 1 set
* Power amplifier
Data Receiving and - Data receiving system For reeciving and recording |
Recording System (1 compenent from 1 site) component of seismic motion
D der (1ch) ’ transmitied from 1 Obsecrvation
rum recorder (lc Point (Catarman)  set
* Battery charger
* Battery: 100AH
Existing Seismic Station (Zamboanga)
Middle Period Seismic | | migdte period sensor : For observation 3 components of
Obscrvation System feedback velocity type with middle period seismic motion
automatic pendulum adjustment (cast/west, south/north, vertical)
Peculiar frequency @ W100Hz
- Control unit | set
« Drum recorder (3ch)
- Power amplifier
+ Data recorder
Acceleration Monitoring] | Integration amplificr For monitoring 3 componeats of
System . Drum recorder {3ch) displacement of seismic metion
P ¢ i : {castfwest, south/north, veriical) 1 sel
- Power amplifier
Data Receiving and . Data receiving system For data receiving and recording 1
Recording System (1 component from 1} sitc) component of seismic motion
D wcorder (ich transmitted from 1 Observation
rum recorder (1ch) Point (Buddajo) ] set

* Battery charger
* Baltery: 100AH
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Fquipment Specifications i _ Purpose !Quamily
- Existing Scismic Station (Kalibo) '
Middle Period Seismic | | pigdic bcfiod Sensor * ‘or observation 3 components of
Observation System feedback velocity fype with middle period seismic motions
awtomatic pendulum adjustinent {cast/woest, south/north, vertical)
Peculiar frequency ¢ 1/100H2 '
* Control unit
: ] set
* Drum recorder (3ch)
* Power amplificr
* Data recorder
Acceleration Monitoring | | Integration amplificr For monitoring 3 components of
System i displacement of scismic motion _
» Drum recorder (3§:h) i set

+ Power amplifier

{cast/west, south/north, vertical)

Data Receiving and
Recording System

* Data receiving system
(3 compencats from | sife)
+ Dyumn recorder (3ch)

For receiving and recording 1
component of seismic motion
transmitted {rom 3 Obscrvation

Points {(Busuanga, San Jose, Tablas)] 1 sct
- Battery charger
- Battcry: 100AR
Existing Scismic Station {Puerto Princesa)
Middle Period Seismic | . njadie period scﬁsor . For ohservation 3 components of
Observation System fecdback velocity type with middle period seismic motion
automatic pendulum adjustment (cast/west, south/north, vertical)
Peculiar frequency : 1/100Hz
* Controt unit [ st
* DPrum recorder (3ch)
- Power amplifier
+ Daia recorder
Acceleration Monitoring| . Inegration amplifier For monitoring 3 components of
System . Drum recorder (3ch) displacement of scismic motion
e {cast/wesl, south/north, vertical) 1 set
+ Power amplilier -
Data Receiving and - Data receiving system For receiving and recording |
Revording System (2 sets, 1 component from 1 site) component of seismic motions
. Drum recorder (2ch) transmitted from 2 Observation
: Points (El Nido_, Bataraza) 1 sel

* Battery charger
+ Battery: 100AH
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Lquipment Specifications Purposc Quanlity
S Existing Scismic Station (Cotabato)
Middle Period Scismic | . aiadle period T For observation 3 components of
Obscervation System fecdback velocity ‘1)’:‘10 with middle period scismic motion
autematic pendulum adjustment {casthwest, south/nodh, vertica!)
Pecutiar frequency @ 1/100Hz?
- Control unit | set
» Prum recerder (3ch)
- Power amplifier
* Data recorder
Acceleration Monitoring| | lnicgralion amplificr Cor monitoring 3 components of
System - Drum recorder (3ch) displacement of seismic motion
um reco .c e (cast/west, south/north, vertival) I set
* Power amplificr .
Data Receiving and . Data rcccivi'ng system For receiving and recording 1
Recording System (2 sets, 1 i:omponcnt from 1 site) component of scismic motions
b " det (2¢h) transmilted from 2 Observation
rum recorder L2¢ Points (Makaturing, Ragang) I st
* Baitery charger
- Baitery: 100AR
Existihg Seismic Station (General Santos)
Middle Period Seismic |, Middlé period sensor * ¥or observation 3 components of
Observation System feedback velocity type with middle period seismic molion
automatic penddlum adjustment {cast/west, south/north, veriical)
Peculiar frequency @ 1/100Hz.
* Controt unit Isct
* Drum recorder (3ch)
* Power amplifier -
* Dala recorder
Acceleration Monitoring| Integration amplificr For monitoring 3 components of
System D corder (3ch) displacement of scismic motion I
P""“ “CW]'}:' A (cast/west, south/north, vertical) sct
* Power amplifier
Data Receiving and - Data recéiving system For recciving and recording |
Reeording System (2 sets, 1 component from 1 site) component of seismiic motions
: b ) carder (2ch) transmitted from 2 Observation
TUum fecoreer (2 Points (Matutun, Parker) 1 set

* Battery charger
* Battery: 100AH
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Eguipment

Specifications

Purpose

IQuamiiy

Existing Scismic Station (Surigao)

Midde Period Scismic
Obscrvalion System

* Middle period senser :
fecdback velocity type with
automnatic pendulum adjustment
Peculiar frequency : 1/100H,

* Contsol unit

* Drum recorder (3¢h)

+ Power amplifier

+ Data recorder

For observation 3 components of
middlc period scismic molion
{cast/west, south/norih, vertical)

1 sct

Acceleration Monitoring
System

+ Integration amplifier
* Drum recorder (3ch)
+ Power amplifier

For monitoring 3 components of
displacement of seismic motion
{cast/wast, south/north, vertical)

1 set

Data Receiving and
Recording System

* Data receiving system
{2 components from 1 site)
* Drum recorder (2¢h)
» Battery charger
* Battery: 100AH .

For receiving and recording 1 -
component of seismic motions
transmitted frorn 1 Observation
Point (Guiuan) and | Observation
Point with Relay (Kabalian)

i sel

Existing Seismic Station (Tagaytay}

Acceteration Monitoring
System

+ Integration amplifier
« Dium recorder (3ch)
* Power amplifier -

For monitoring 3 components of
displacement of seismic metian
(cast/west, south/north, vertical)

I set

Data Transmission - Data transmission system For transmitling 3 components of
System (3 components to 1 site) seismic molion to PH]VOLCQ Head| 1 set
. Office.
Existing Seismic Station {Baguiao)
Acceleration Monitoringy | Integration amplificr For monitoring 3 componenis of
System . Drum recorder (3ch) displacement of seismic mo!:on 1 set
. K (cast/west, soutt/north, vedical)
- Power amplifier o : ‘
Data Processing and - Data processing & archiving For appropriate regional dala
Archiving System of device (2 sets) ingestion from the exisling Seismic [ sel
Sub Center CPU : 200 MHz oF more Stations & Volcano Observatories :
Memory : 128 MB or more '
Hard disk : 6 GB or more For processed dala transmission to
* 14 inch display (2 sets) PHIVOLCS Head Office
« MO disk it : 3.5 inch,
230MB/GAOMB (2 seis)
+ Inkjetprinter : Ad size (2 seis)
« Modem @ V.34 (2 sets)
« Software
Data Receiving and - Data receiving system For data receiving and recordind 1
Recording System (1 component from 1 site) component of seismic motion
- Drum recorder (1ch) tra-nsmiueq from } Observaﬁon | ! st
- Battery charger Point {Bolinao)
+ Baltecy: 100AH
Power Supply System - Uninterrupicd power supply For uninterrupted and stable power .
1.OKVA supply to the cqu:pmcm and 1 set

sysltems -
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Phasc-ll._ Major Equipment List

systems

Equipment Specifications Purpose Quantity
Existing Scisinic Station (Tuguegarao)
Long Period Seisniic - Long period sensor : For obscivation of 3 componcnts of
Observation System feedback vcloéily type with long period scismic motion
: automatic pendutum adjustment (cast/west, south/north, vertical)
Peculiar frequency : 1/300H2
+ Contro] unit
= Drum recorder (Xch) I set
- Power amplifier
+ Data recorder with dial up interface
: 6ch, 8MB memory, 340MB disc
Acceleration Monitoringj . Integration alhpliﬁcr For monitoring 3 components of
System . Dvom recorder ' (3ch) displacement of seismic molion
SR {eastfwesl, south/north, verlical) b set
+ Power amplifier :
Data Processing and » Data processing & archiving device For appropriate regional data
Archiving System at Sub| - (2 sets) ingestion from the existing Seismic
Center CPU : 200 MHz or more Stations & Volcano Observatorics I set
Memory : 128 MB or more _
Hard disk : 6 GB or more For processed data transmission to
* 14 inch display (2 sets) PHIVOLCS Head Office
* MO disk unit: 3.5 inch,
230MB/640MB (2 scls)
* Inkjetprinter : Ad size (2 sels)
- Modem : V.34 (2 sets)
- Software
Data Receiving and - Data receiving sysiem For data receiving and recording |
Recording System (3 scts, | compofu:nl from 1 site) component of seismic motions
D ’ der (3ch transmitted from 3 Obscrvation
rum recorder (3ch) Points (Cagayan, Apayao, Cauayan)
+ Battery charger I set
e
* Battery: 100AH
 Power Supply System . Uniﬁtcrrupte d power supply * For uninterrupted and stable power
10kVA P ’ supply to the equipment and 1 set
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Phase-11. Major liquipménl List

Fquipment

Specifications

Purposc

o |Qu:inlily

Existing Scismic Station (Cebu) - -

Long Period Seismic
Observation System

* Long peried sensor :
feedback vetocity ype with
auiomalic pendulum adjustment
Peeuliar frequency : #300Hz

* Control unit

For observation of 3 componeats of
tong period seismic mmolion
(cast/wesl, south/north, vertical}

Systems

* Drum recorder (3ch) I set
* Powee amplifier
- Pala recorder with dial up interface
: 6ch, 8MB memory, 340MB disc
Acccleration Monitoring] | lnfcgrmion ampﬁﬁcr For monitering 3 companents of
System ' . Drum recorder (3ch) disptaccment of seismic motion { set
DA {castfwest, somth/noith, vertical)
* Pawer amplifier o ,
Data Processing and + Data processing & archiving For appropriate regional data .
Archiving System at Subi .0 (2 scts) ingestion from the existing Seismic 1 sel
Center CPU : 200 MHz or more Stations & Velcano Obscrvatories
Memory @ 128 MB or miore ‘ - .
Hard disk : 6 GB or more For processed data transmission to
+ 14 inch dlspiay ('2 Sels) PH]VO[-CS [!Cﬂd Ofﬁcc
« MO disk unit : 3.5 inch, '
230MB/64AOMB (2 seis)
- Inkjetprinter : Ad size (2 sets)
+ Modem : V.34 (2 sets)
« Soflware
Data Receiving and - Data receiving system For receiving and recording I‘
Recording System (3 componentd fr om | site) component of scismic motions
transmitted from 1 Observation
* Drum recordee (3ch) Point (Biliran) and 2 Obscrvation 1 sct
* Battery charger Points with Relay (Northern Cebu,
* Battery: 100AH Camotes) :
Power Supply System || Uninterrupted power supply : For uninterrupted and stable power
FOKVA supply to the equipment and I sct

22-51-




Phase-11. Major EQuipmcnt List

Bquipment l \ Specifications Puipose [Qunntily
Existing Seismic Station (Davao)
Long Period Scismic + Long period sensor : ' For observation of 3 components of
Observation System fecdback velocity type with long period seismic motion
automnatic pendulum adjustment (castiwest, southfnorth, vertical)
Peculiar frequency @ 1/1300H2
+ Control unil
« Drum recorder {(3ch) I sct
- Power amplifier -
- Data recorder with dial up interface :
6¢ch, 8MB memory, 340MB disc
Acceleration Monitoring{ | Integration :ampliﬁcr I'er monitoring 3 components of
System . Dram récor dor Geh displacement of scismic motion
v [{east/west, south/north, vertical) 1 set
* Power amplificr
Data Processing and . Data procéssiug & archiving For appropriate regional data
Archiving System ai Sub| a0 (2 sets) ingestion from the existing Scismic
Center . CPU : 200 MYz or more Stations & Volcano Observatories I'set
. Mcméfy 1 128 MB or more d4d
. . For processcd data transmission to
+ Hard disk : 6 GB or more
* 14 fnch display (2 se1) ¢ PHIVOLCS Head Office
. MO‘disk unit : 3.5 inch,
230MB/640MB (2 scts)
+ Inkjetprinter : Ad size (2 scis)
» Modem : V.34 (2 sets)
* Softwarc
Data Receiving and  Dala receiving system For receiving and recording |
Recording System (3 companents from 1 sitc) component of seismic motions
. D ~corder (3ch transmitted from 2 Observation
rum recorder (3ch) Points (Kalatungan, Calayo) and 1 i set
* Battery charger Obscrvation Point with Relay
+ Ballery: 100AH {Davao Relay)
Power Supply System - Uninterrupted power supply : For uninterrupted and stable power
{ OkVA supply to the equipment and I st
syslcms
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Phase-11. ‘Major Equipment List

Equipment

Speeifications

L

Purposc

I Quan;ily

PHIVOLCS Head Office

Long Period Scismic
Observation System

- Long period sensor :
feedback velocily type with
automatic pendulum adjustment
Peculiar frequency @ 1/300Hz

» Contro} unit

For obscrvation of 3 components of
tong period seismic motion
{cast/west, south/north, vertical)

Transmission System

Memory : 128 MB or more
Hard disk : 6 GB or more

- M inch display (16 seis)

» MO disk unit :
3.5 inch, 230MB/640MB (4 sets)
- Color inkjetprinter : A3 size (6 scis)
* Lazer printer :
Ad size (9 sets), Ad stze (2 sets)
» CDR drive {2 sels)
+ Digitizer (4 sets)
- Facsimile board (2 sels)
- Pata transmissionfreceiving unil
{4 scts)
* Software
+ Networking cquipment, ¢i¢.

telephone line

For data processing, analyzing and
archiving for preparation of tsunami
& volcane eruption warnings and
earihquake moniloring

For distribution of information for
disaster prevention to the
Government agencies

For seismological & volcanological
fesearch, technical development and
preparation of statistical
publications

« Drum recorder (3ch) 1 sel
* Power amplifier |
- Data recorder with dial up interface
6¢ch, 8MB memory, 340MB disc
Acceleration Monitoring| .« tntegration amplificr For monitoring 3 components of
System . Drum recorder (3‘-ch) displacement of seismic motion [ set
' s . (east/west, south/north, vertical}
* Power amplifier S .
Volcanic and Seismic | . Data receiving system For receiving and recording seismic
Data Recciving System | (3 camponents from 3 sites) motions transmilted from 3 Satelite [ g
- Data receiving éystcm (}bscrvaliqn Ppims of Taal Volcano,
{2 scis, 3 componeats from ¥ site)  |pinatubo Volcano Obscevatory,
* Dala receiving system Tagaytay Seismic Station,
{1 componeni from 1 sitc) Banahaw Observation Point
* Drum recorder (5 sets, 3ch) '
» Drum recorder (Ich)
Volcanic and Seismic + Data processing & archiving For processing and analyzing of
Data Processing and device (4 sels) data received from Volcanic and
Anatyzing System CPU : 200 MHz or more Seismic Data Receiving System
Memory : 128 MB or more L sel
Hard disk : 6 GB or more
* 14 inch disptay (4 scis)
- Software
* Networking equipment
Volcanic and Seismic | . Data processing & archiving device |For data receiving from the existing
Data Processing, (16 sets) Volcana Observatories & Seismic
Analyzing and CPU - 200 MHz or more Stations through the public I set
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Phase-11. Major Equipment List

Equipment Specifications Purpose I Quantity
PHIVOLCS Head Office
GPS Timing System Accuracy : within Smicro. sec. For timing conirol of the equipment -
o Mode : one satcllite or mose and systems by GPS signals I scl
Power Supply System | . Baytesy charger : er uninterrupted and stable power
Input : AC 220V, 50/60Hz supply to the equipment and
Quiput : DC24V systems
* Battery {2 s¢ts) : 100AH 1set
+ Unintereupted power supply
(20 sets): 1.0OkVA
Mobile Obscrvation System
Mobile Seismic « Short period sensor (20 sets) For obscrvation of short period
Observation System for | pacutiar frequency - Hz scismic motion and data recording
Short Period . .Dala recorder (20 sets) & storage 20 scts
- GPS (20 scls)
- PC&modem (6 sets)
* Battery charger {10 scis)
+ Battery (20 scis)
* Sofltware
Mobile Acceleration + Acceleration sensor (16 sets) For observalion of acceleration of
Observation System - Data recorder (10 sets) ;?:::::;:mmn and data recording 10 scls
« GPS (10 sets)
» PC&modem (4 sets)
- Battery charger (6 sets)
+ Battery (10 sets)
+ Software
_ Yolcano Observation Point
{12 project sites : lraya, Babuyan, Camiguin, Banahaw, Iriga, Biliran,
Kalatungan, Calayo, Makaturing, Ragang, Matutun, Parker and Buddajjo)
Voleanic Dala - Data transmission syslem For obseevation of short period
Observation and (1 component to 1 site) seismic molion (veriical) and data
Transmission Systein . Short period sensor (vertical) transmission 13 scts
+ Baitery (100AH)
* Solar panel
Seismic Observation Point
{10 project sites : Cagayan, Apayao, Cavayan, Bolinao,
\’ira'c. Calarman, Guiuan, Busuanga, El Nido and Bataraza)
Seismic Data + Data transmission system For observation of shorl period
Obscrvation and (1 component to 1 site) seismic meotion (vertical) and data
Transmission System - Short period sensor (vertical) transmission 0 sets

* Battery (100AH)
+ Solar panel
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Phase-1I. Mgjor Equipmcm List

Equipment

|

© Specifications

Purpose

: lQua.m.ily

Scismic Obscevation Point with Data Relay

{6 projcct sil¢§ : Calayan, Rapu-Rapu Istand, Mayon Relay, San Jose, Northern Cebu and Kéb::ilian)

Seismic Data
Obscrvation,
Transmission and Relay
System

+ Data receiving system

(1 compenent from { site)

+ Data transmission system
{2 compongnis to | site)

For obscrvation of short period

seismic motien {(vertical) and data
transmission and for data .
receiving from Observation Points

. . 6 sets
+ Short period sensor (vertical)
+ Batlery (2 scts, 100AH)
* Solar panel (2 scis)
Seismic Obscrvation Point with Data Relay (Tablas, Camotes)
Seismic Data . Dala rcceiving system For obscrvation of short peried
Ohservation, - {2 components from 1 sitc) seismic motion (vertical) and data
Transmission and Relay | | Dala fransmission system transmission and for data :
System ' ¥ receiving from Observation Points :
{3 componcats to 1 site) 2 sets
- Short period sensor (vertical)
- Battcry (2 scis, 100AH)
* Solar panct (2 scis)
Seismic Observation Point with Data Relay (Davao Relay)
Scismic Data - Data receiving system For observation of short period
Obscrvation, (2sets, | component from 1 site) scismic molion {vertical) and dala
Transmission and Relay R transmission ang for data
* Transmission s$ystem - o .
System : . receiving from Obscrvation Points
(3 components to | site) S 1 set
* Shorl period sensor {vertical)
* Battery (2 sets, IO_OAH)
+ Solar pancl {2 scis)
Relay Point {7 project sites : Jlagan, Lingayen, Ayala, lian, Tinitian, Nara and Dougal)
Data Relay System  Data recciving system For data receiving from Observation
(3 component from 1 site) Points / Relay Points and data
* Data transmission system transmission
(1 component to 1 site) 7 sels
* Batlery (2 scts, 100AH)
- Solar panel (2 seis)
Retlay Point (Sabtang)
Dyata Relay System + Data receiving system For data 'rcc_civing from Observation
(2 components from 1 site) Points ! Relay Points and data
- Data receiving system transtission
{1 component from 1 site) :
- Data transmission system I set

(3 component o 1 site)
* Battery (2 sets, 100AH)
* Solar panel (2 sets)
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Phase-11. Major Equipment List

Equipment

Specifications

Purpose

IQuanliL_ym

Relay Point (Tagaylay)

—
Data Relay System « Data receiving Systcm For data receiving from Tagaytay
(3 components from | sitc) existing Seismic Station and data
, e transinission to PHIVOLCS Head
+ Data transmission system Office
{3 components (o | site) 1 sct
* Battery (2 sets, 100AH)
+ Solar panel (2 sets)
Data Relay System + Data receiving system For data receiving from Taal
(3 sets, 3 components from § site) \’o-lcano Satellite ()hsc-rva-\llon
 Data transmission system Points and data transmission to
(3 sets, 3 com\mnc}ns (0 2 sitcs) Buco existing Volcano Obscrvatory I st
- Battcry (2 scts, 100AH)
* Solar panct {2 seis)
Vehicle
Pick-up truck . 4WD. Double cabin For opcration and maintenance of
’ the equipment and systems, the
cquipment transport and relief 3
action
Autobicycte For operation and maintenance of
* 125%¢cc Off- } ; .
¢ Off-Road Type the equipment and systems in rural 9
area
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