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PREFACE

In response to the request of the Government of the
Republic of the Philippines, the Govefnment of Japan
decided to conduct a feasibility study on the Development
_ Projéct of’ the .Metebrological Telecommunication System
and entrusted the study to the Japan International Co-
operation Agency (JICA).

The JICA sent to the Philippines a study team headed
by Dr. EiZou'MARUYAMA, expert, Meteorological Institute
of Japan-Weather'ASSOCiatiOn,_in-September 1983, under
the guidance of the advisory committee chaired by Mr.
Mitsuo NARUT, director of thé radio communlcatlon
division, forecast department, Japan' Meteorological
Agency. . )

The team’ held dlscusslon with the authorltles con-
ce;ned of ‘the: Government of the Phlllpplnes on the
project and field survey in the cduntry.' After the team
returned to Japan, further studies were wmade and the
present report has been prepared.

I hope that this report will be served for the devel-~
Cpment of the pro;eﬁt and contribute to. ‘the promotion of
frlendly relations between our two countries.

I WlSh to expresq ny deep appreciation to the author-
_1t1eo concerned of the Government of the Republlc of the
IZPhlllpplnes for “their cloqe cooperatlon extended to the
team.

January 1985
. s ”'// /6{..
S ./

Keis'uke' ARITA

- Pre81dent
Japan Internatlonal Cooperation Agency
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SUMMARY

1. Background of the Project

The Republic of the Philippines, being looeted between 4°
and 21° north latitudes in the West Paoifio, is affected
by typhoons and monsoons every year. The damage amount
in terms of . loss of human lives and in properties is
enormous every year. In 1970, for example thé number of
oasualties,'including death and missing caused by typhoon
amounted to as many as 1,820 and in 1978, to 1,050.

Under such ~c¢lircumstances, -the government of the Philip-
plnes requested the. government of Japan to carry out a
fea51b111ty study (the Study) on the improvement of the
meteorologlcal telecommunication system (the PrOJect) in
June, 1982, In response to  this request, the Japan
International Cooperation Agency {JICA)}' the official
agency of the government. of Japan, dispatched e' field
study team headed by Dr. Eizo Maruyama in September,
'1983;__The study'teem,'in accordance with the Implementw
ing Errangement (I/A) agreed nﬁtually between JICA and
Phlllpplne Atmospherlc Geophy ical and Astronomical Ser-
'v1ce Admlnlstratlon (PAGASA), the implementing agency of
the government of the Phlllpplnes, conducted a field
study .from. the end of September, 1983 to the end of
_March -1984.  The analy31s and evaluation work has been
.contlnued thereafter in Japan. The present report is the
Flnal Report in which the result of ‘the Study is
compiled. |






2.

Scope of the Study

The site survey was carried out all over_the'Philippines,

including the Luzon, visayas and Mindanao régions.

‘The study covered the following méjor items:

(1}

(2)

(3}

(4},

(5)

(6)

(7)

Radio wave propagation test of the meteorological
telecommunication system (OH, VHF, HF) and its

preliminaxy design -

Analysis and evaluation of the collected data

Survey and preliminary design of the meteorological

observing facilities and stand-by power facilities

Preiiminary design ©f the dissemination system of

meteorological information

Operation and maintenance plan

BEvaluation of the'Projecﬁ

Cost estimate and implementation plan






3. 'Préseht Situation of Meteorological Services and its
Problems ; ' '

The £oliownng conditions are generally xequlred in order

‘to perform meteorologlcal services satisfactorily.

) To collect precise observational data quickly at the
Centers.

'2) To disseminate the collected data rapidly from the
Centers to the subordinate weather stations.

@)'Tb' process and analyze the collected data at the
forecast centers.

' To disseminate observational data and processed
“information qulckly from- the approprlate centers to
'the subordinate weather stations.

However, some problems described below can be found on
‘the basis of the results of investigation on the present
situation of the Philippines. ' '

3.1 Presenﬁ Situation of Meteorological Services

The meteorologlcal observatlons relating ‘to surface and
'upper alr observatlons, weather radar observatlons, and
selsmologlcal and oceanographlcal observations are belng

carrled out.

_Concernlng the meteorologlcal telecommunlcatlon, only one
radio telephone llnk (8SB : Single side Band} is used as






a means of telecommuniéation between the PAGASA Forecast
Center (PFC) and weather stations to collect observed

data and disseminate various meteorological information.

Ag to the weather forecast sexvices,  the analyses 'bf
collecﬁed data are carried out in the PFC in order to
disseminate ‘the weather forecasts for the whole country
‘and regions to its related organizations.

"PAGASA weathef statioh's location is shown in FPig. 1,

3.2 Problems on Meteorological Services
3.2.1 Meteorological Observations

(1) Most .of the observation instruments used are

obsolete, which may not result in accurate readings.

(2) In the training of weather observers it is required
to introduce modern anﬁ/or automated techniques.

3.2,2 Telecommunication operation

(1) Means of .teiecommunication (surface observation,
' radar observation, seismological observation) rely
6nlyion 55B. Telecomﬁuhicational'problems sometimes
bcCﬁr,.due to the interference, andlrestricted time,

 and outages.

{(2) Facilities are obsolete and the telecommunication
network is not systematically organized.






(3) ‘The spare parts required for repair are no longer

manufactured.

3.2{3 Weather Forecast

The collection rate of national weather data necessary
for making weather {orecasts is not adequate. It is
necessary to collect much more weather data to improve

the accuracy of weather forecasts.

3.2,4 Stand-by Power Supply

Interruption ‘of commercial’ powér suéply freguently
6céurs‘  Moreover, the stand-by power supply has become
oUtmbdeled‘and~aged. Therefore, it always.éffects the
‘smooth operafion of meteorological services throughoﬁt

year.






4., The Project

Based on the r@sult of the analyses and evaluation of the
collected data, it is planned in ‘this study to establish
the meteorologlcal te]ecommunlcatlon system {MTS} summar-

ized hereunder,

4.1 Overall System

'The overall system of the meteorologlcal telecommunica-
tion 1is deplcted in. Flg 2. The overall system.conblsté
of the telecommunication lines of main ﬁrﬁnk and brahbh
lines connecting 64 weather stations 'in the whole
'country. - It has such functions as sending weather data
froﬁ,the weather stations to the PFC and as disseminating-
weather information from the PFC to each weather station

~after processing and analyzing.

The = main trunk line extends about 1,300 km from
TUGUEGARAG in Northern Luzon +to CAGAYAN DE ORO in
Mindanao by which the PFC, SCIENCE GARDEN, 3 Data Col-—
lection Centers (DCC), 3 Data Relay Stations (DRS) and 8

_weather statlons are connected

The"PFC in this system perfofms the functions :as the
center’of the.colieétibn and dissemination of all' the
weathér*data'and_information_throughout-the country. A
mini-computer to be instalied at the PFC will process and

analyze the weather data.

Both' DCC and DRS - are the relaying stations at which
‘weather ‘data in the related'régibns are collected and
.through'which weather information is diSseminated. DCC






has its own permanent operators, while DRS has no ope-

rators and is automated.

The telecommunication line of the Flood Forecasting and
‘Warning system (PFWS) installed between TUGUEGARAQ in
.Northern Luzon and NAGA in the Bical region is planned to
be utilized in common by MTS (meteorologlral telecommunlm
cation system} in this Study. Therefore, a new installed
line w111 be established between NAGA in the Bical region
- and CAGAYAN DE ORO in Mindanao.

4.2.'Main Trunk Line

The main trunk line extends from TUGUEGARAO to' CAGAYAN DE
ORO via Manila connecting the following stations:

. s : _ (remarks) -
TUGEUGARAO (DCC)
CARMEN -ROSALES. (DRS)
SCIENCE -GARDEN

“PFC _ (MCC)

TANAY o ~ (DRS)
.GAPAS -

NAGA - o .
MALABOG - ' LEGASPI (DRS)
BALOD . - L CATARMAN

CARACUAN (Pass&ve relay site)

TINAMBACAN o , |
DANPO"l | | o MACTAN RADAR (DCC)
MALASAG S |

CAGAYAN DE ORO (DCC)






The Main trunk line constitutes a multiplex 0ver.horizon
(OH) telecommunication with 800 MHz in principle and con-
sists of data transmission channel and-telephone channel
which is commonly used for facsimile transmission. Both
channels operate on a full duplex basis. Trunking Plan
is shown in Fig. 3, | '

4.3 Branch Line Network

The branch line network links with DCC, DRS and SCIENCE
GARDEN directly. The radio frequencies to be used by
branch lines are the VHF band with 150 MHz and the HF
band (SSB)

The VHF link has the function of the Ffull duplex tele-
communication and moreover, each termlnal station w1ll
have two 1ndependent radio frequen01es one is for data
transmlsolon and -another for telephone channel commonly

used for fa051mlle transtselon.

The HF link has-the_funéﬁion of the simplex telecommuni-
cation by SSB.  However, the_teletype'equipment with ARQ
to 'be installed will make the HF network semi-duplex
telecommunicatiOn'when the data transmission will be made

in digital form.

4.4 -Telecommunication Control System

A miniecoMPuter system with one stand-by computer will be
installed at the PFC to. control the data’ transmission of
the maln trunk 11ne. The stand ~by conmputer will be used
to process the observed data from each weather station






and compile statistic data such as monthly and annual
reports.

4.5 Stand-by Power Generators

Commercial power will be used at all the stations with
main trunk'lines, whiéh-operate for 24 hours a day. A
standfby,powerrgenerator.will be installed in case of
commercial power interruption and it is p0551b1e to
Shlft automatlcally from a commercial poweyx supply to the
generator. - '

The‘statioﬁs on- the brancéh linéfnetwork usually do not
operate for 24 hours a day. Where the commercial power
is. not available, a self-generator or batteries will be
the . power. source in branch line network stations. A
_SQlar cell syétem is piannédfat two- sites; one is AMPUCAQ
and another is ROMBULON island.

4.6 Observation Equipment

:There_are many,obSolete'mefeorological equipments which
‘have to be xeplaced and PAGASA desires stfbngly their -
replacement, - In this Study, about one. third of the whole
"meteorologlcal equlpment are approxxmately planned to bé
.replaced° they 1nclude wind vane and annemometers, self-
' recordlng rain gauges, psychrometers, pyranometer, Fortin
barometers, ~and panzer masts and other associated

lnstruments.






4.7 Operation System

Main Communication Center (MCC) at the PFC: The Center
will be operated for 24 hours_a day. Therefore, there
are 13 persoﬁs required in total with afsupervisor and
with 4 groups (3 operators in each group) under 3-shift-
a-day system will be required. The composition of the
above 3 operators will be 2 communication operators and

one computer operator for communication control.

DCC and SCIENCE GARDEN: These stations will be operated
for 24 hours a day. Therefore, 9 persons with a chief
and with 4.-groups (2 operators in each group) under
3-shift-a-day system will be required.

Other - stations other than the above: 5 persons with a
chief and with 4 groupq (one person for each group) under
3-shift-a-day system will be requlred However, these
operators will be also in charge of meteorological

_observation.

4.8 _Maihtehance System

',For.the maintenance of heteorologiéa] telecommunlcatlon

_équipment it may be requlred to 1ntensrfy the malntem
nance and repalrlng services. Therefore, a maintenance
center-must be installed at.DILIMAN;

In the PFC, DCC and DRS (except TANAY),. technicians in
charge 0f the malntenance and small scale repalrlng at
. these statlons w1ll be assigned. Measurlng lnstruments,
:spare parts and materlals and tools will be provided for
malntenance services. of varlous equipment. - Service cars
”“for malntenance patrol will be stationed in these
stations. o | ' :






5. Cost Estimation and Implementation Plan

For the implemehtation plan, two alternative plans are-
considered. The duration of implementation for each plan
is three years. In plan 1, emphasis is put on the geo-
graﬁhical_condition, and plan 2 on the function of tele-
cqmmunicatién. ' '

'Taking_into consideration the results of comparison bf
“both plans, plan 1 is desired to be carried out.

The implemehtation plan for three years, including con-~
struction costs, is summarized in Table 1, (1/3) - {3/3).

~11-






Table 1 (1./8)

Cost Estimation

st Plan

Unit: P10°

_ lst Year Znd Year 3rd Year Total
Ttems P — ]
: *oy ¥, T L I3 L F L
OH equipment | 31,016 | 3,01 65,077 |
Improvement of ' .
g /)
OH equipment 3,548 3,348
VHF - equipment 15,000 2,646 17,646
HF equipment 9,128 9,128
| TAX equipment 3,412 3,412
‘Peripheral or _
: 884
ARQ 6, 395 9,052 16,331 |
: _ - :
Mini computer 32,009 13,252 45,261
Stand-by power | 5 g4 7,301 849 13,878
supply o _
Installation
cost for all 18,860 333 | 22,459 395 | 41,39 728
~ the -aboves ' '
Trénquftq;ion : .
cost for-all | 1,89 213 | . 2,204 3251 4,004 538
the -aboves '
L . w2 .
Antenna tower 1,818 4,454 508 2,852 6,272 3,760
Gommercial 987 1,911 2,898
power - .
. Station
building 2,957 4,048 7,005
Access road 2,617 4,363 6,980
Metédro:logicél S . .
instrument *2 7,183 1?0 _ 7J§3 19Q
Total. . 101,528 6,751 81,8211 11,776 | 49,750 3,572 | 233,000 22,099
Engineering & |. ' _ : . : :
Admintstration| 10,152 | 675 8,182 1,178 | 4,975 357 23,309 2,210
Physical 10,152 675 8,182 1 1,178 | 4,975 3s7| 23,309 2,210
contingency o ) o R R o ]
“Sub Total 121,832 8,01 98,185 [ 14,132 59,700 | 4,286 { 279,717 | 26,519|
Price .. ) 4,922 2,612] 6,00} 7,31 ] 4,921 3,210) 15,853 | 13,183
contingency - . = o : _ ) . : \
Grand Total | 126,754 [ 10,713} 104,195 | 21,403 | 64,621 7,496 | 295,570 | 39,702
‘Grand Total 137,467 125,688 72,117 335,272

thes: *l'Fz_Foréign currency'portion, L: Local currency portibn
- *2 Including installation and transportation cost.

—-12=






Table 1 (2/3)

.Luzon Area

Unit: P1o?

ist Year 2nd Year 3rd Year Total
Itemns . . : .
. T L T L F L F L
OH equipment 31,016 31,016
_Imppbvémént of R
. OH equipment 3,548 3,548
VHF equipment | 15,000 15,000
HF equipment 3,260 3,260
- FAX equipment 2,881 2.881 
Peripheral or -
ARQ . | 6,884 |- 2,881 9,765
- Mini computer | 32,009 11,372 43,381
- Stand-by power .
i supply 5,728 243 5,971
.'Insr..a_'_llatil.on__. _
cost for all 18,860 333 2,545 24| 21,405 357
-the aboves ' .
,Tranéportétion B . . N
cost for all 1,890 213 190 68 2,080 281
" the aboves. ' ' oy
S _ k2] o .
Antenna ‘tower 1,818 908 1,818 908
Commer;ial 987 987| -
power : :
‘Station ' '
ation 2,957 1,091 :
building R ’ 4,018
" Aécess road 2,617_ 2,617
Meteorclogical L o
Heteor 4,789 27
Anstrument *2 4789, 127 | 4,78 127
{ Total - ' 99,134 6,688 | 33,780 2,545 | 12,000 o2 | 144,914 9,325
"Engineeriﬁgu&' el : . . : ;
' Administration | 9,913 669 | 3,378 255 | 1,200 9| 14,491 | 93;
Physical 9,013 669 | 3,378 255 | 1,200 9| 14,491 933
: contingency _ : ' -
Sub Total: - 118,960 8,026 { 40,536 | 3,055 14,400 | 110 | 173,806 | 11,09
Price. | 74,806 2,588 | 2,481 { 1,591 1,187 | . 82| - 8,474 = 4,261
- contingency - _ R R ‘
Grand Total 123,766 |- 10,614 | 43,017 | 4,646 | 15,587 192 | 182,370 | 15,452
Grand Total 134,380 - | 47,663 ~ 15,779

197,822

Notes: *1 F Foreigﬁ curtency.poitipﬁ,_L; Lotal cﬁtrency ﬁortibn.
*2 Including installation and transportation cost.

—13—







Table 1 (3/8)

Visayas and Mindanao Areé :
| Unit: P1o3
. lst Year Znd Year 3rd Year "Total
Iteims
| LR %1 L F L F L ¥ L
Ol equipment 34,011 | 34,011
Improvement of
OH equipment _ B
VHE equipment 2,646 2,646
HF eguipment- 5,868 5,868
FAX equipment 531 sl
Peripheral or o :
ARG _ 395 | 6,171 6,566
Mini computer . 1,880 1,880
Staﬁd—by'poﬁer
- 7,301 :
supply s 606 7,907
- Installation
cost for all. 19,914 n 19,914 371
" the aboves
Tranépprtation_ : gl :
cost{for all 2,014 257 2,014 257
the aboves .
Antenna tower 4,454 2,852 4,454 2,852 |
. Commerciai ) .
power. = 1,911 1,91
Station q
ST 2,957
‘building e 2,957
Access road - 4,363 4,363
 Meteoraloglcal | ., 4
S e 94 63 :
Anstriment” *2 2’?_' ' . 20394 | &
Total o 2,39 63| 48,041 9,231 | 37,750 3,480 | 88,185 12,774
. ; 75 3
Administration : : »80 - R i 8,818 l'277
Physical 239 6| 4,804 923 | 3,775 ue| 8,88 1,277
contingency ) _ B _ . _
© Sub Total 2,872 751 57,640 11,077 | 45,300 | 4,176 ) 105,821 | 15,328
Price .. . 16| 24| 3,50 5,770 3,73 | 3,028| 7,379 8,922
contingency 3 ; : . i
" Grand Total 2,983 | 99| 61,178 | 16,847 | 49,036 | 7,304 | 113,200 | 24,250
_ Grand Total 3,087 78,029 56,338 137,450

“Notes: *1 F: Forelgn currency portion, L: Local currency portion.

#3 Including installation and transportation cost.

__.‘14.._







6. Evaluation of the Project

As the benefit of the Project, the future mitigation of
typhoon damage was adbpted and estimatéd through the
principle of Delfi Method; future mitigation Of'typhodn
‘datage was anticipated by 7 experienced personnels res-
ponsible for natural disaster prevention through fiiling
the . identical Iquestionnaire on future typhoon damage
miﬁiqation three times. Individual -estimatiénf was
amended by taking into consideration the other person-
nels' estimation each time and finally convergent answers
were dbﬁainéd. As the vresult, 17.4% of the present
typhoon damage was anticipated to be mitigated, . It is
noted, however; that the above typhoon damage mitigation
. can be realized as an integrated effect of dam const-
ruction, FFWS and MTS.

- Since the proportion of the MTS's cbntribution toward the
typhoon damage mitigation is not distinguished, a miti-
gation ratio by which the estimated benefit becomes equal
to the cost of the Project was scught based on Table 2

and the mitigation ratio of 1.7% was derived.

-MeahWhile, a'study presenfed in- the planning ﬁeport-of
WMO (Thbmpson's study) ‘indicates that, as a result of
scientific ‘progress and operational ~ improvement in
_we_alther.:L_nf_01:":_11&11::'_Lon.f 5% of ‘the present damage and losses

'“caused_by adverse weather can be mitigated.

Although nothing can be stéted on the proportion of indi-
”ﬁidual'cdntribufion of dam, FTFWS aﬁdrMTS toward mitiga-
tion of tfphoon démagé, the contribution of the Project
toward  mitigatioh' of typhoon damage could be

_15_






- estimated to be more than 1.7% when the mitigation ratio
of 5% which is ‘indicated in the above Thompson's study is
referred to. When the fact that the above benefit was
estimated based on a portion of- the whole conceivable
benefit of the Project is con51dered the real contrib-
ution of the Project toward the mitigation of typhoon
damage may  be estlmated to be more than 1.7%. From these
contextQ, it may be moderate to state that the B/C ratlo
of the Project is estimated to be more than unity.

—16—






7. ' Conclusion

The technical aepects_of the Project was studied and'the
conceived meteorological teleéommuniéatien s?stém com~
prising”the OH:main trunk, VHF.and HF branch netwake
connected- to ‘each of 64 weather stations has been found

technigally sound,

The ecdnomie feasibility was examined'fhreugh_reviewing
the aestimated benefit of the'Project and it was inferred
‘that the benefit of the Project would exceed the cost of
the Project.

,Apart from the benefit-cost comparlson,_it is to be noted
Lhat the 1mprovement of meteorclogical telecommunication
_eystem will bring significant effects on many flelds of
';economlc activities such as agrlculture, fishery, rall—
fway, road'transpdrt, aviation,_nevigatioh'and'power in=-
dustry. Mitigation"of typhoon damage to housings and
buildings. can also be expected. The decrease in casual-
ties may'.be, among others, 'the:biggestﬂ effect of +the
Project. o

Actualiy, mofe than 1, OOOIhuman lives had been lost due
.to a destructlve typhoon ~ {Typhoon Nitang : September
1984) Besides the domestic contribdtion, the Project is
expected to promote the development of meteorologlcal
serV1cee in the nelghborlng countrles of the Phlllpplnes.
Judglng flom its exten81ve ‘and -sighificant effects,
__though they are .not fully Quantified, to the socio-
economy_ of the whole Philippines, "the improvement of
meteorological telecommunicatioh system is urgently re-

commeﬁded_to be implemented.
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'Table 2 Derlvatlon of Typhoon Damage Mltlgatlon Ratio to
. . Equalize the Benefit of the Project to the Cost
of the Projec (For Plan 1)

: {Units: 2106)
Costs
. . Capital Cost & Total
No. Year Replacement Cost 0&M Cost Total Cost Benefit
1. 1986 130.0 - 130.0 -
2. 87 112.0 - . 112.0 -
3. 88 64.0 3.9 67.9 420.0
4. 89 0 . 6.2 6.2 790.0
5 90 0 6.2 6.2 1,160.0
6 Nn 0 6.2 6.2 1,530.0
7. 92 0 6.2 6.2 1,900.0
8. 93 0 6.2 6.2 2,270.0
9. 94 0 6.2 6.2 2,640.0
10, 95 0 6.2 6.2 3,010.0
11. 96 0 6.2 | 6.2 3,380.0
12, 97 0 6.2 6.2 3,750.0
13. . 98 199.0 . - 6.2 205.2 4,120.0
4. 99 ' 0 6.2 6.2 © 4,490.0
15, 2000 0 6.2 6.2 4,865.0
16, o1 0 6.2 | 6.2 4,918.0
7. oz 0 6.2 6.2 4,973.0
18. 03 0 6.2 6.2 5,025.0
19. 04 0 6.2 6.2 5,077.0
20, 05 -0 6.2 6.2 5,131.0
21, . 06 0 6.2 6.2 5,183.0
22. - o7 o 62 6.2 5,236.0
c23. 7 08 . 199.0 6.2 205.2 . 5,289.0
24, 09 o 6.2 6.2 5,343.0
25, 10 0 6.2 6.2 5,395.0
26, 11 0 6.2 6.2 5,449.0
__ ._27.' oIz L0 6.2 6.2 5,503.0
28, 13 0 6.2 6.2 5,557.0
29, 14 0 6.2 6.2 5,610.0
30, 15 0 6.2 6.2 5,664.0
3. 16 0 6.2 6.2 5,719.0.
32, 17 0 6.2 6.2 5,774.0
33, 18 0 6.2 - 6.2 5,829.0
704{0 - - 189.9 893.9 131,000.0

Present Worth of COSt Present Worth of Benefit x X4

;4241
X = 5?‘537‘3 = 1,68%. (lecount Rate = 10%)

-..21_...
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