7-3

7~4

USing the calculated water stage (HO) and the measured water stage
(Qo), so that . |
Qo H2 + BH + ¢

the discharge can be obtained by the least square method according
to the model formula, : '

Camaligan point

The same method is taken as in the Owmbao Point.
¢ =Hg +b

where Hg: Camaligan Pcint Water Stage (m)
Ho: Orbao Point Water Stage in respect to Travelling
Time (r) - o

Sipocot Point

The tank model method'is taken.” The average'raiafall'is tﬁe
arithrnetic mean of Napolidan rainfall (Rj) and Sipocot rainfall
(Rz)

; R} + Ry
-

R

8. Verification of the Flood Fofecasting' Model

8-1

(1)

(2)

Storm Surge at Barongay point
Meteorological data during typhoons

‘Data on wind velocity and atmospheric pressure during disastrous
typhoons at Daet point are recorded.

Tide leVei deviation

The deviation is inferred from the astronomical tide &t Legaspi
Port and the daily water stage at Barongay point,

Fig.5-15-shows the relationship among wind velocity, atmospheric
pressure and the tide deviation., The ‘relationship can be | :
recognized to a certain extent. Since the data cornpared are
collected on a daily basis, a quantitative analysis is not done,
Thereafter, with the establishment of a telemeétering station at
Barongay point, data can be obtained on a hourly basis, and
detailed examination of data accumulated on an hourly basis will
become necessary.
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Fig5-14 2 'WIND VELOC%TY ATMOSPHER!C PRESSURE AND WATER STAGE
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8-2 Verification of the Flood Forecasting Method at Each Point

The method used at each flood forecasting point is shown in the
following table,

Flood Forecasting Point Flood Forecasting Method

Bato Combinafioh 6f tank model and
fall of water level of the
lake.: _

Ombao ) Formula indicating relétion—
ship with the Bato water
level.

~ Camaligan Formuia indicating relation-
' : ship with the Ombao water
level, .
- Sipocot Tank wodel,

. The flood forecasting mEthdd at each point is éhown below.

(1) Bato

Outflow modél : = o
’ E— o= 0.6
- PR
n . &= 0,05 .
— m o= 0,085
ml R
Ka = 20 mm

Model of water reduction in the lake water level,
AH = 0,035H8 - 0.151
AH Amount of reduction in lake water level (m)
H: Lake (water) level {m)

(2) - Ombao _ |
Hy = 1,22 Hy - 3.8 correlation coefficient = 0.970
Hy: Water levél at Ombao (m) -
Hj: Water level at Bato on the previaus day (ﬁ)
(3) Camaligan : : ‘ o .
2 = 0.596_H1 + 0.1 COrfelatiOn coefficient. = 0.828
Hy: Water level at Camaligan'(mj '
Hl: Water level at Ombac on the prgvious_day {m)
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Fig 516
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Flg 5-17 OBSERVED AND CALCULATED WAT{:R GAGE HEIGHT
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Flg '5 18 OBSERVED AND CALCULATED WATER GAGE HEIGHT
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o §-3 The f:agayan Rner _ S
'l. ii)drogtaph and l{yelograph ;
| 1~1 Existing hydrological statious
o As shown in Fig 5- 19, ‘the major hydrological and fainfall gaging &
stations are distributed in the entire region of the Cagayan

basin. . The rainfall gaging stations began observations from a
relatively early period. : :

1-2 Rainfall data

Data COBCerning rainfall which seemed to have caused floods in
the Cagayan-Region in the past tén years are recorded. . These
' Hyetographs are included in Appendix.

1—3 Hater stage data

Water stage data in the Cagayan River during floods in the past -
. are recorded. - These hydrographs are 1ncluded in Appendix.

Taﬁle_ﬁ:ﬁ shows the highést'Water stage every year.
2. Travelling Time:
The rate of movement of flood waters was calculated from the average

rate of flow of water, and the estimated travelling time of flood waters
through sections of the river is shown in the table below,

_ Fiood'Water Travelling Time '

Sectton of River | Distance| S1ope | Kate of Flood ?iZEZS?E?T;me
‘Dalibubun-Tumauini | 90 k& [1/1,000 s mfs | 5 hr
Tumauini—nguegafae 50 173,500 | 3.4 o .4
:"V'I‘Uguegarao‘—Apar‘t:i,‘ a0 {176,500 | 2.0 15

© 3 Tfibuiaries on which the Forecast is to apply
: 3—1 DivisiOn of the region '
The target area of the Cagayan Basin is divided futo 4 blocks
taking intdo considerations: thé area extending from the lower

part of the river to the: estuary (Aparrl). The blocks aré shown
in the Eollewing figure. . e - S

=102
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3-2 Fldod foreéaStihg.point :

The following flood forecasting points. are selected from the
target area and the sub divisions:

Dalibubun
Maris Dam .
Tumauvini,

Tugﬁégarao

4. Telemeléring Stations

The location of the telemetering station for flood forecastlng are'
selected as shown in the following table,
necessary to set up stations at both the lower part of the Cagayan

River and the Chico Basia,

Station where B.P.W. had used for hydrological observations

Cagayna River Basin:

List of Gaging Station

In the future it will become

Datibubun Station is lécated at the Pangal

in the past.

No. Station

Locatién of Station

River Basin

Remarks

1 Dalibubun

2 Maris Dam

3 Tumauini

4 Tuguegarao

Make use of Pangal
Station(belonging
to B.P.W.). Left
Bank

Make use of exist-
ing hydrological
station downstream
from Maris Dam,
Right Bank

Within Tumaﬁini_
Town.
Right Bank.

Baundon Bridge.
Right Bank

Cagayan R,

' Magat R,

Cagayan R,

Cagayan R,

Newly const—
ructed '
Rainfall,
water level

S. Storm Surge Model

In the Cagayan River basin, stornm surge probably can be
therfore no study is made,

—~ 106 —
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6 Fiood Forecastmg Mode! -
: - The Flood Forecasting Hodel as shown in the following figure was -
drafted with considerations to the Flood Forecasting Polint in the
Cagayan RegiOn . . T

Palibubun Ratnfall

(Correl&tidn of Rainfall and Water Levei)

palibubun Hater Level

Maris Matisl B {Correlation of Water Levels)
Dam - . = Dam e — e
Rainfall Water Leve1|

T int t
Correlation of unavini Water Level

Rainfall and
Water Level

(Corfelation of Water Levels)

_Tﬁguegafao Water Level

--Fig. Fiood‘?orecaStihg Model

7. Flood Forecaslinﬁ Méthod
7-1 Dalibubun Pbint'
Forecast on the basis of correlation between rainfall and water
level at Dalibubua Point, :
Max
Average
Min

Daiibubun
water level

Dalibubun Rainfall



©7-2 "Maris haﬁ E."ccint'-'=

Forecasting based on correlation between rainfall and water
level at Maris Dam P01nt.

) _ ‘Max

‘Maris Dam’ . . '
iy ——Aver

water level —Average

Min

Maris Dam rainfall

7-3 Tumuini Point

Forecasting of the wate1 level at Tumau1ni Poiat is based on
the Correlation Figure of the water levels at Dalibubun Point
with respect to the travelliong time. In cases when the water
levels are scattered, the rainfall at Maris Dam is used as a

- parameter.
Maris Rainfall Ry
Tumauini " ' R
water level 2
n . R3

'Dalibubun water level

7-4 Tuguegarao Point

The Eorecasting nethod is the same as for Tumuini Point. The
water level is forecasted with the use of a correlation figure,
showing the water levels at Tumauini Point and ‘Tuguegarao Point
with respect to the following time.

8. Verification of the Flood Forecasting Model

(1) The relationship between rainfall and the water level at Pangal
is shown in Fig. 5-21.
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(2)

(3

For estimatlon of the Paugal water level, the tank model method

is being studied.
-'Constants are c(l = 0 2, Xy = 0 0.

.Original amount stored 13 50 mm.k

With ttavelling time as oné day, the relatioushlp bétueen
Pangal water ‘level and Tamaulni water level is shown in Fig, 5~ 21
There is no information about . the Tanauini water level, therefore

the Ragurian 1nformation is presented,

With: travelling time as one day, the relatiohsbip-bétween the
Tamauini water 1eve1 and Tuguegarao water level is shown in
Fig.5-21. .
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Flg 521 CORRELATION AMONG GAGE HEIGHTS AT DALiBUBUN
~ TUMAUINI AND TUGUEGARAO
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Flgs 2 OBSERVED AND CALCULATED WATER GAGE HEIGHT

GAGE HIGHT

CAGAYAN RIVER BASIN (1)
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Fig. 5—23 OBSERVED AND CALCULATED WATER GAGE HEIGHT

CAGAYAN RWER BASIN
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VL. Teleconmunications and Telemetery Systems |

§-1. Oalline B AT

The team recommends the application of automatic transmission and
communication of ‘data for the operation of flood forecasting and watrn-
ing in each river basin., Sub-centers should be eéstablished in the middle .
of each of the'. three river basins for the collection of data and the ope~
ration as wéll asg maintenance of the system. All the data observed at the

gaging stations should be transmitied automatically to the sub- ¢entex by
means of the telemetry network with VRF telecommunication links.

: Two trdnsmitting and receiving stations (relay station) should be
.set up in the suburbs of Manila for relaying data and other infowratien

. to and from the sub-centers, - The team recommends that a multiplex tele-

.comuunicatfon system by means of tropospheric scattering of radio wave
with 400 MHz band shquld be set up for the transmission of data from

the sub-centers to the relay stations, and another multiplex. telecom-
munication systenm with 400 Mz band be set up between the relay stations,
Flood Forecasting Center (F.F.C.), and Bureau of Public Works (B.P.W.)"
for the automatic transmission of hydrological.information and other
data,

These telecommunication 1inks connecting the sub- centers with
Manila form the heart of the flood forecasting and warning system and
hence they are extremely lmportant, Consequently, it is alse advisale
to set up a short wave telecommunicatiOn .system with S,S.B. (single-side
band system) as a back-up in ease the telecommunication links are inter-
. rupted due to system faults or other troubles. This {is because a great
‘difffculty in flood forecasting is anticipated to result from suchan
interruption. For efficient malntenance work, it 1s also considered
necessary to set up the base station and land mobiles and for each sub-
center with VHF band to permit radiotelephone communication readily
available.

If the downstream of the Cagayan River Basin is to be included in
the target area, it is necessary to set up another telemetring stations
for collecting data, In that instance, radioe ane propagation tests
should be conducted before they are incorporated in the Flood Forecast-
ing and Harning'System of the Cagayan River Basin.

 Thé.operation and maintenance records marked by the Pampanga Flood
Forecasting and Warning System since 1973 have highlighted several
pending issués to be solved or improved.. : '
i ~ o
' For successful expansion and improvement of the system, it is of
urgent necessity to expand the’ maintenance staff for the telemetry 1

~.8ystem as well as to establish a firm structuré whereby the staff will
- be able to acquire new. techniques to ¢ope with the situation created by

:the introduction of ‘the multiplex troposcatter telecommunication system.

: Sufficient experience on the part of " the maintenance staff 13 neces~
sary for the maintenance and operational éontrol of the system, theref ore,
the efforts to hélp their experience through on- ~the- job training are -
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vitally iﬁpbt%ént._ At tﬁé aé@é time,féyéﬁéﬁéﬁléﬁéﬁbtdﬁriéﬁiOn'sdppﬁrféd-
by necéssary budgetary.artangémen; is gimugtlfot,;hg'?;pper:managemgnt-
of the systém.. T SETTLT : P o

Needless to say, a smooth and effective systenn operation is impos-
sible without due coordination and cooperation ‘among all the related
‘organizations including those which are not directly invelved in the
operation of the system. N -

In v1ék_0€_thé,abo@c, fhe'suééésékéf:this project is solely
dependent on the earliest pd§sib1¢'£drﬁatidﬁ.Of'a'viable'manféréaniZaf
tion system through effective training of the maiantenance staff and
ef ficient coordination and cooperation of the Agencies concerned.
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§ 2 Bxamlnahon of Proposed System

An outline of the tacilities and the’ Systems proposed for
¢ollection of ‘data in each river basin is shown in Fig, 6~1. The
details are as follows. _ S \ _ _

Agno Rl\ er Sysiem

PAGASA SynOptié Statlon in Dagupan and B, P.H. Office 1n Carmen -
Rosales have both been examined as thé location of the sub-center. :
With consideration of ‘the space, the number of personnel and the vehicle
availability, the team reconmends the sub-cénter be 10éated at Agno
River Control Office of B PW at Carmen ROsales. '

The results of the radio prOpagatién tésts have shown that each
telemetering station ¢an be connected’ directly to the sub-center eéxcept
for that located at Binga Dam,

The proposed telemetry network '{s shown in Fig. 6 -2. The system
set up i3 schematically shown in Fig. 6-3. ‘

_ With fespect to the Binga Dam Station, a good telemetry network
can be set yp if connection is made via the repeater station loeated at
Ht. Sto Tomas, -

The data collected at the sub-ceinter can be transmitted automa—
tically to FFC at. Manila through the 400 MHz band multiplex tele-
cotmunication system, The system should be such that each tele-
metering station ¢an. be monitored and controlled by FFC. By
'1ncorporating the troposcatter telecommunication system, this multiplex
telecommunication system makes it possible to have a communication
between two.spots with fairly a long distance apart aided by the relay
station provided at Dellman near Manila.

1t is also advlsable to set up a shore wave telecomrunication
system by using the §,5.B as a back-up against possible suspension of
the multiplex telecommunication systemn,

The results of the 1nvestigations on the proposed 1ocations of each
telemetering stations are shown in Table 6- 1.

. To facilitate the maintenance work of this system, base station and
land mobiles with VHF band should be provided for the sub-center.
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Table 6-1

Result of On-Site Investigation.on the Proposed

Telemetry Statiens
(The Agno River Basin)

Name of Station

Type

ngmarks

.Carmen Rosales

Sub-center

To be set up within the site of B I' 1
There is enough space for accommouating
building and steel tower, but for safety
precaution in times of flooding, the equip-
ment including the generator seét should be
installed at the height equivalent to that
of the an floor.

Rainfall &

Carmen ﬁéing located near the sub-center, no
vater stage | problem may arise for radioc prepagation, but
: - | the telemetering station housing should be
constructed on the heights of the river bank.
San Réque Rainfall & | The station housing is planned to bé con-

water stage

structed on the existing 1rrigation water
intake dam (4~5m above the ground level),
No problem exists for radio propagation,

There will be no space-wise problem if the
station housing ¢an be constructed on the

existing dam site as intended.

Sta. Barbara

Rainfall &

water stage

The station housing is planned to be con-

structed within a site of the residence of
an Inhabitant located at the downstream of
the Maramba Bridge, Direct coéonnection to
the sub-¢énter is feasible, but c¢onnection
via the repeater station at Sté.Tomas may
also be considered if situation demands.

Banaga

Water stage

The radio propagation test was conducted at
relatively low ground area., The station
housing should be constructed on an area of
higher ground level. Direct connection to
the sub-center is feasible, but connection
via the repeater station at Sto Tomas may
also be considered if situation demands,

Wawa

Rafnfall &

water stage

“The site for the station housing is in a
‘coconut plantatfon, requiring land embank-

ment. Direct connection to the sub-center
can be made ¢ffering no specific radio pro-
pagation problem. :
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 Rematrks

stat ion

Name of Station Type
Tlbag Rainfall & The station housing is to be constructed on
water stage | the left bank at the dowvastreamof Agana - .
: Bridge,  No obstacle is found in the vicinity
of the prospective houaing site, and no radio
propagation problem exists since connection -
is made directly to the sub-cénter,
Binga Dam - Rainfall & | The telemetry link can be established if
: water stage | connetétion is made via the repeater station
"} at: §to Tomas, In view of the unstable proga-~
tation of radio wave due to the topo-
graphical condition proved in the radio
propagation test, the. setting of the antenna
poles requires special consideration and
taking care,
Sto. Tomas Repeater The existing radar site should be utilized.
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FIg '6-3-2  Schematié piagtam of T
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- Fig. 6-3-3 Schematic diagram of repeater station
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2. Bicoi "R'ivc'r' 'Systcni

‘Ihe sub- Center should be 1ocated at the Bical River Ccmtrol Ofﬂce,
BPYW in Naga.

The’ network of the telemeterlng Stations should be establishedOn
the basis of the radio propagation tests as follows:

The proposed telemetry network is shown in Fig. 6~ 4. The systéen
set-ups are the same as in that of the Agno River Basin,

As for the Bicol River Basin, the Ocampo, Ombao and BatOngay tele—
metering stations can be directly connected to the sub-center, whereas
the Camaligan station is to be connected through the wire line. '

. In the case of Sipocet River, two spots on the map, situated in N
high grounds some 3 km north of the town of Sipocot along the roéad are
being considered for the site of ‘& repeater station, . According to the .
results of the ptopagation tests, it is shown that Napolidan and Sipocot
stations can be connected to the. telemetry network from either ‘end of
- the proposed repeater stations. But in consideratiOn of the convenience
of maintenance and the topographical ¢onditions, the spot in high ground
in the vinicity of ‘a  school was selected for the iccation of repeater
Statif)ﬁ.' . : o

' In the case of the Bicol River Basin, it was planned, consulting to
a map, to set up a repeater station efther in Ocampo. or Iriga. = But the
results of radio wavée propagation tests and the conditions of rainte-
nance suggest the priority of establishing a tepeater station on high
ground in the vicinity of Iriga. city, thus making it possible to form a
telemetry network connecting Bato, Buhi and Ligao. :

As in the ¢ase of the Agno River Basin, the 400 MHz band multiplex
troposcatter telecommunication system should be applied for the automatic
transmission of data to FF C _

The monitoring and controlling ofAthe telemetering stations from
F F.¢ are identical with that employed in the Aguno River Basin,

The relay station for the multiplex telecommunicatioa systennshould
be aet up atTanayin the suhurbs of Manila.

_“The S. S, B. short wave télecommunication system should be secured
for back—up for possible interruption of the multiplex telecommunicatfion
system due to system faults or other ‘reasons as Is assumed in the Agno
Riverx Baain.- :

The results of the on-site investigations on the prbposed tele~ .
metering stations afe shown in Table 6~2.

For the satisfactoty maintenance of this eystem,'base stationiand'
1and mobiles with VHF band should be set up for the sub-center as in the
~case ‘of the Agno River Basin.
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Fig, = 6-4  Telemetry Network
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Table -2  Regults of On—Site Investigations on the Proposed AR
: ‘Telemetty Statfons o R R
CThe Bicol River Basin) S o ;

Name of 'S:t_a't ion|

| "T’y‘pé

" Remark§

Naga

Sub-center

. :telemetry network,
preferably be of the 2—story construction.

There is en0ugh space for the station building,_

steel tover, and no spEcific ptoblem for the |
The station building shovld

:Cémaligan

Rainfall &
vater stage

Being locatéd 1n the site of the i3 4 H it is

"_connected to the sub-center through the wire. :
line, thus no specific problem_is antieipated.:

Barongéy

Rainfall &
Water stage

No problem éexists in the housing site, topo—'
graphical condition, and radto propagation,
Direct connection to the sub-center is feasible.

QOcampo

Raintall

'The Iriga repeater station fan cover, the ateas
“within' the network, thus, it has become un-"
‘necesgary for Ocampo to have a Yepeéater

station, No specific problem is anticipated
in line configuration since it is possible to
set up a station (for rainfall gaging only) .
in the vicinity of the highway as there is no
need to give consideration but to perspective
in the direction of Naga eity. .

Iriga

Repeater
station

A total of four points enumerated from No. 3

to No, 6 were éxamined whereby No. 3 was con-
cluded to be the best site for a repeater
station.

The site is in coconut plantation (prIVate
property), and is free from any fault in the
vicinity. No specific problem exists concern-
ing Naga, Buhi Bato, and Ligao,

Buhi

Rainfall &
water?stagén

- the waterside of the Lake Buhi,
‘vecommended' that a station housing should be

The statien housing is scheduled to be built at
But it is

conétructed at as high a level as possible,

' There 1s 'nod specific problem concerning radio

wave ‘propagation between the station at Buhi

~and that at Iriga.
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Remarks

Name of Station

_Bétb

1Rainfall &
water stage

Being 1ocated very close té the Iriga repeater -
statiOn, no specifie problem exists 1n the

space and radio prOpagation.

Ligao -

“{Rain€all

The point chOSen in’ the basic investigation _
may be ablée to serve as a telemetering,station’
in the network, but does not always provide a
best link, :
It is hence desirable to transfer the location
to a site closer to Ligao ‘providing that there
is no. hydtOgraphical difficulties,

And, by so doing, traffic as well as mainte-
nance conditfons will be improved, :

Onbao

Rainfall &

water stage

Thbie iéfno”pfbbleh in the space, based on the
tOpographical condition and radio propagation.
Plrect connection to the sub-center is feasible,

Sipocot Hill

Repeater
station

Two locations were examined in the desk plan.
Both 6f them were, as a result of the propaga-
tion tests, found to be good stations in the
directional evaluations to Naga. Sipocot and
Napolidan, :

:_Priority should be given to No. 2 point, namely

Sipocot, if there is no probliem in acquiring
necessary land or other specific restrictions,
No obstaclie 1s found in the vieinity, The
station is to be named as the Sipocot.Hill
Repeater Station,

Sipﬁcbf'

Rainfall &
water. stage

There is no prOpagation problem for the ret-
work via the Sipocot Hill Repeater Station as
the distance is short.

The site where the construction of station
houeing is currently scheduled involves some
difficulties in maintenance., Consideration
should be given to this point, x

Napolidan(l)

Rainfall’

The present location of the water stage
gaging equipment presents difficulties for -
‘the telemetry link,

At this stage of the project, the water-stage
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Name of Station

Type

. Rewarks

Napoﬁdaﬁ(z)?

'(cbnted)l

1n this aréa has ﬁo significance.- Hénée;

_ no problem may arise if the ratnfall gaging _

station is provided at an area in the vicinity

,of the highway.
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3 Ca,gayan Ru‘er System

. The sub Center nay. be built either in the BPH Region II Office T
or Tuguegarao Synoptie Statien of PAGASA in Tuguegarao, In considera-
tion of the space and buildiﬂgs available, the BPW Region 11 OfEiCe
. is adopted : .

. Of the telemetry stations within the system, those 10cated in
Tamauini and Tuguegarao are directly connected to the sub-center. For ..
- Maris Dam and Dalibubun, diréct connection to the sub-center is not fea-
- sible on account of the propagation difficulties, hence a répeater
. station is set up in Ilagan through which they are connected to the sub-
center,

The telemetry network is shown in Fig. 65, The system setups are
identical to that in the Agno River Basin. :

As in the case of the Agno River Basin, the 400 Mszand multiplex
troposcatter teleeonmunication systen should be applied for the auto-
matic transmission ‘of data to FFC '

The monitoring and controlling of the telemetering stations from
F.F, C. are identical with that employed in the Agno River Basin.

. Since a direct connection to the Dehman relay station through the
400 MHz band multiplex telecommunication system is not feasible, a
connection will be made from the sub-centef in the Cagayan River Basin
to that in the Agno River Basin, and both river basins will share the same
multlplex telecommunmatton system between Carmen and Manila.

The S.S.B. teiecomunication system as in the case of the Agno River
" Basin will be provided to back-up the multiplex telecormunication system
in a possible event of suspension due to system faults or cother troubles.

The results of the on—site :lnvestigations on the proposed telemetry
- stations are shown in Table 6-3. :

For the satisfactory maintenance of this system, base 3tation and

- land mobiles with VHF band should be ‘set-up for the sub-center as in the
case of the Agno River Basin. : :
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Table 6;3

Results of On-Site Investigaticns on: the - Ptoposed
Telemetry Stations _

(The Cagayan River Basin)

Remarks

water stage

Name of Station Type
Tﬁguegérao Sub-center Enough -space is available for buildfag and
. steel tower, and there is no specific problem
for telemetry network. :
Tugucgarao Rainfall & The  space for'the séation housihg.dfféfs ne -
water stage | problem, Direct connection to the sub-center
: .can be made, and there is no propagation pro-
.blem since the distaince is short, .
Tumauini Rainféll & There 1s no problem relative to the space and
water stage .propagahon conditions. Direct connection
is wade to the Tuguegarao sub-center,
Connéction via the Ilagan repeater station is
also feasible without presenting specific
problemn,
Ilagan Repeater It is located in front of B.P.W. District
statien Engineers office, There is no problem rela-
' tive to the space and propagation condition.
Maris Pam Rainfall & .The propagation test conducted in the vicinity

of the gaging station ‘shows that the’ connection
via the Ilagan repeater station offers no
problem, Foi the time being, the antenna pole
is constructed on the existing gaging housing,
but if it is transferred to an area on the
river bank in the future, better network may

be obtained., The San Mateo repeater station
once considered in the desk plan will become
unnecessary.

balibubun

Rainfall &
water stage

- work c¢an be established.

With the present location of the water stage
gaging station no satisfaétory telemetty net-
The station housing
should be constructed in a farm on the river
bank,

No propagation proeblem is anticipated if
connéction is made via the Ilagan repeater
station, The cable between the gaging site
and the station housing shouid preferably be
1aid underground,
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§ 3 Design of Telccommunicallon System

_ Drawing up a plan of a wireless telecommunication system concerning _
the proposed system, the team has worked out designs on maps on the
scale of 1/50 000 and 1[250 000. : :

}urthermore, regarding the telemetry system, the team haslmade

corrections to the désk plan according to the results of the radio pro-
pagation tests conducted at this time,  The detalls are as follows:

1. ’I‘eleme.tery System

a. Equipment and instruments used in propagation test

- Item _ Rating Quantity |  Remarks -
Radtiotelephone CRI-15, £,152.275 Miz 3 10W
Electric field M-321C type,
strength meter 20 230 MHz ' 1
Diesel engine géne- _ o B
rator 300W AC220V  DC12V 3
Battery 12V - 40AH _ _ 3
Battery charger | 100/200v 12V 10A 1
Yagi antenna 3E provided with

10 m of pole assembly 3
Through type watt- : . '
meter TLP-52A 15W 2
Terminal iype watt- :
weter : 154 ' 1
Circuit tester TL-~-700 : 3

Transmission charac-
teristic measuring

instrument _ MS-20M type . 1
S/N measuring . :

instrument | KCP=1 type _ 2
Higﬁ frequéncy - .
coaxial cabdle 5D-2¥ 10 m 3
Voltage Regulator | 200/100v 0 220V 1
Toole I T . 3

Spares and acécesso- :
ries. _ o 1
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b, "ﬁethdd'of Propégétion Test. .
(a) ProPagation test equipments . _
a The setup of the propagation test equipments are as shownin
Fig. 6-6. qeasurements weré made on the foliowing itemss

LA

5;Received input power : :
,Directivity of recefved wave ' S
Relationship between antenna height and received power Slﬂ ratio.

ete.
(b) Teanm
Three teams were organized for the propagation testst one team

was assignéd to the base’ (repeater) station, and two teams were assinged
to the telemetering stations, One team conprised the following six

persons:

Telecommunication engineer " one

Telecommunication technician . one-
Driver one
Laborer two
Telecommunication Expert one
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Fig. 6-6 Schematic Diagram Showing Radio Wave

Propagation Test Equipment
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(e). Equa;idn for @topégation lﬁss

Ly = X+ ¢ + Leg + Ley = Go¢ = Oax - P

where

X :

Lft

 Lfr

2]

- Gae

. GAr t

P

.VOltﬂSEA.'--nni.bn-_ns

ptdpagatiOn loss

conversion factor of received power

méasured electric field strength

feeder loss, trensmitting side ,

' feeder loss, receiving side ., .

antenna gain, transmitting side ,

antenna gain; teceiviné side . .

&

recelved

« 113 dB
..dBQV'

+ dB

. dﬁ

. dB _ (GIS)

. dB (CIS)

through type wattmeter reading (output power), dBm

.C. Examination by experiments
(a) Examination for S/N ratio

Exanination on signal to noise ratio in a channel,

S/N = Pp = (bp + L) + Ga¢ + GAx = P - I
P At I

where
SIN H

Py ¢

Lp :-.

Le ¢

Cat @

GAr §

signal to noise ratio in a channel
antenna power in transmission ., .

propagation 1088 . « « s s & s

transmitting and recelving feeder loss

-ahféﬁna gain, transmitting side

antenna:gain, receiving siﬂe . s

received noise pﬁﬂer I R T S S

* Prn = Prof + Prpe

- 'where

-

-

L3

+

-

"

*

The team
has made corrections to the design of telecomunication 1ink based on
the propagation loss (LP) obtained as the vesult of radfo wave propaga-
tion tests. The signal to noise ratio {(5/N) used in making the cor-
.rections was obtained from ‘the following equation.

dB

.dBm

dB

dB

a8 (GIS)
db (GIS)

dBm

Proi ¢ 1hterﬁa1 noise pd#ér of receiver . . dBm

Prne ! external nolse power
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I° s SIN improyement factor
% 1 -—-101og(3fd PR ds
where |
fq 1 ma#imum frequency egift-..'.:. “ 8o KHz
B i noiee eqeiyalent bandwidth of receiver '
fm ¢ maximum:ﬁcaulatioﬁ ffeQueney'; .
The design of telecommunication links for each xiver basin are
shown in Table 6-4, Table, 6-5 and Table 6- 1K :

It is necessary to keep the sipnal to noise ratio (SIN ratio) at more
than 30 dB at the standard condition of channel for each district, -

(b) Reliability of 14ak
The reliability of a single telecommunication link (above 952)

is justified acceptable when the antenna power Py satisfies the criterion
formulat . .

Pt .> A
A(dBm) = (Lp + Lg + LF) + Gap + Car ~ Pep
where |
.Lp : propagatien 1658 « s o « o o s o o o » s dB
Lg feeder loes e ;'. + « dB
Ly ¢ fading 10ss o 4 ¢ v o s ¢ o s o s s 4+ 6B

= 0,1 (dB/km) x distance (km) |
‘Pth i .threshold level ... e s s s s e ._... o dBm |

{a value higher than the addition of the internal nqiseéf

power of a receiver (P;ni) and the external noise
pover. (Prpne) by an amount equivalent to cf (9d8) )

(c) Applicable radio frequency

It is necessaty to provide the Agno River Basin with two new
frequencies from VHF band; the Bicol River Basin and the Cagayan River(,
Basin with two frequencies, too.” The repeater system for each river
" basin is shown in Fig. 6-7, Fig, 6-8 and Fig. 6-9 respectively.

‘ _ Aside from the telemetry links, another. frequency from VHF
band is necessary for the land mobiles, Consequently, a total of five
frequencies from VHF band will be necessary.
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Fig, 6-7 Telemeter Truﬁﬁ‘ueiﬁork'Syé(éﬁ Dlagesn =
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Fig, 6-8 Telemeter Trunk Network System Diagram
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Fig. 6-9 'I‘:elemeter. Trunk Network System 5i’é;§'i’a;!lg
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2. Multiplcx Te!ecommurﬁcation Net\\ork

The 400 MHz band multiplex telecommunication links whixﬂ\connect
“each sub-center with F ¥ ¢ and B P W in Manila via the relay. stations
" have been examined in the desk plan, and are shown fn’ Fig, 6~10.
The system configuration is shown in Fig, 6~ ~11, and the system destgn
‘data aré tabulated in Table 6-7, For the Agao River Basin, the proposed
links configuration envisages a rvepeater station to be constructed in
Deliman in the vicinity of Manila for achieving ‘eonnection to F F C
and B P W Direct connectiOn of the sub- centey ia the Cagayan River
Basin to the relay station at Peliman will be difficuit, hence, the
Cagayan River Basin will be cOnnected to the Agno sub-center and share
the Agno telecommunication system up to F F ¢ and B P H

~In the case of the Bicol River Basin, direct ¢0nnection to the

sub ~center will be difficulr if a relay statien is lécated at Deliman.,
Therefore, it is reconmended that a relay station be: ‘established at
Tanay, o0 that the Bicol River Basin will be connected via Tanay to
Deliman or PAGASA, whichever is better. It is, however, possible
~ to change the circuit betWeen Naga and Tanay judging’ from the
‘results of the radio prOpagatmn test. This is because the map
(scale: 1/50 000) in the vicinity of Tanay could not be procured in
| the performed surveys. In view of fairly long distance between each
sub-center and the relay station, it will be necessary to employ the
'frequency dwersuy system to mitigate the fading effects. For satis-
factozy 1mp1ementatmn of this system, four pairs (8 frequencies) of
radio Irequenmes for the troposcatter system with 400 MHz band and
three pairs (6 frequencies) for the short distance telecommunication
in the vu:mlty of Manila w:ll be required. -

Bemg the desk plan, radxo propagation tests and on- s1te investi-

gation are rn:ace,-ss:sur;.lr before implementing the project. In its outline
the project is as follows: :
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River i EE R T N .' Aﬁ snna 1 '
! £, . te_nnB o

Systen Sec §n B Type Capacity pover Qistance‘_Rematke
_ Carmen Rosales (sub- | Troposcat-| (ci) (W) * (km) Frequency
Agno center)sfaQelimgn._ ter system - ' diversity
River | (relay sgation), '7 12 ?0 163.1 | system
Basin Deliran (relay Applicable _

station) PAGASA standards | 12 or 24] 10 . 3.0

(FFc) ' _

PAGASA (F F G ) <— " " 10 8.8

BPW

Naga (sub-ceénter) TropOSéatf o e Fféquency
Bicol . | <> Tanay (relay texr system| 6 or 12 50 -.222 diversity
River station) . B system
Basin - —

: Tanay (sub-center) Applicable . ; :

~— Deliman standards | 12 or 24| 10 32

(relay station) : :
Cagayan | Tuguegarao (sub- . . | Frequency
River center) <« Troposcat- | 6 (kW) 224.5 | diversity
Basin Carmen Rosales ter system 1.0 system

{Sub-center) i '

3. Back-up Telecommunication Links

sub-center to FFC and B P W as a back-

Short wave telecommunication system Shduld be éstabliéhed_from each

multiplex telecommunication network,

work of these back-up telecommu
system setup of the links,

up in case of suspension of the

Fig. 6-12 shows a schematic net-—

nication links, and Fig, 6-13 shows the

The frequency ranges wiil be 3 Miz, 5 Miz and 7 - 8 Miz. Alter-
native use of these three frequency ranges will ensure a satisfactory
. telecommunication system throughout the year,

4. YHF Telecommunication Links

For a smooth operation and maintenance of this system, ¢ach sub-
center should be provided with base and mobile stations with VHF band to
permit radio-telephone communication readily be available,
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Fig., 6-10, Multiplex Telecommunication Network
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" Fig. 6-12 ' SHORT WAVE TELECOMMUNICATION NETWORK
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Fig. 6-13 Schematic Diagram of §,5.B Radlo Statien
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VIL Design ofGééing Stations and Telecommunication Facilities

§-1. Desngn of (xagmg Staiions
B llousmg .

J1-1 Rainfall gaging stations
(1) Location.

It is desirable that the region in question be divlded
int6 arveas where rainfall over the - respective areas is
about equal éne another and a rainfall gagxng station be
located in each area. :

Also for flood forecasting purposes these statlons should
be equipped with telemetering facilities to ensure posi-
tive collection of obsetvatiOn data.

(2) Selection of installation sites

In‘selecting the 1nstallation sites for the rainfall gagiang
~stations, a field survey must be conducted to check the
following conditions.

a, Avoid narrow. areas where disturbances to wind direc—
tion and wind speed are observed._

be - Avoid location uhere rainfall conditions are disturbed
by.

¢, Sites providing less disturbances to telemeter communi-
cations. '

(3) Determin:’_al:ion of instalia.t':ion's.ites'
The installation sites should be deteruﬁned to meet the
following requirements.-

a. Open site at least 10 m2
the air streams,

in arvea with less changes in

b, é;ite free from £lood.

¢, Site which offers ready access to gaging and where gage
keepers are readily available._;

_ Genorally, buildings and big trees. located adjacent to the rain-
fall gaging stations can afféct the wind eonditions which in turn will
probably disturb rainfall measurements., :

There is no accepted theory in regard to sc0pe of such effects,

' howeVer it is c¢onsidered desirable: in Japan that thé station bé located
in an open site which 15 at least 600 m? in area or that there be adis-
tance of four times the height of adjacent b_uildings or treés, However

’

—~ 163 —



it is really in feasible to obtain sites meeting such fequirements in
Japan, so open sites 10 we approx. have been selected.

. The sites of the rainfall gaging stations to- be constructed in
the Agno, Bicol and Cagayan River Basins, are described in ‘Table,
'Sketches of the proposed sites are as shown in Appendix.

The cOnstruction of Banban gaging Stétion in the Agno'ﬁi\er
Basin is proposed only when an overall flood forecasting system covering
the Pampanga River is completed in the future.

1-2 _Water level gaging stations

(1) Location

Water level gaging stations vere to be located in areas
considered necessary for flood forecasting purposes.

(2) Selection of insfallatidn_sites

Following factors have been considered in selecting the
suitable sités for the water stage gaging stations,

d.

b,

d.

€

h.

i.

Sites whereé. the flow is ‘st'eady and shows no significant
changes in the flow conditions with changes in
discharge.

. 8ites where river channel and river bed conditions

are relatively steady are to be selected to secure a
contlnued observation for uninterrupted observation
records.,

Sites with a minisun of poésible hazards during
observation, which provide ease of observation even
during flooding.

Sites where goge keepers are readily available,
Sites having no concern of lakes and marshes and
reservoirs being formed, or stationery points (or

seccions).

Sites where water will not dry up during a dray séason,

'Sites which are free from the attaek of high waves, -
" driftwood, etc. or where special protections are pro-

vided against these attacks,

‘Sites where mooring of boats or rafts is prohibited,

$ites where ptOpagation'of telemetet ﬁaves is gobd}

. “The installation site for each river basin has been determined
‘considering the above factors, The sketch of prop05ed sites is as

shcwn in Appendix.
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' No detailed survey . has been ¢onducted on the pbssible consttuc-
tion of the Aparri gagiag station along the Cagayan River, however it
" should be ¢onstructed taking the future davelopment of the river basin
into consideration. . .

1-3 Selection of discharge gaging points

The following eight locations were selected for observing
the discharge for fiood forecasting purposes.

Survey method

Agno river basin Sta Barbara Current Meter
Wawd om
San Roque = Float
Carmen Current Meter
Tibag e
Bihga Dam - Obtain H-Q curve based on
Binga Dam water discharge
Bicoel river basin Sipocot ' Current Meter
| Camaligan "
Ombab H

Discharge observation will be carried out in the vicinity of the
water stage gaging station. - For points where ¢urrent meter is useéd,
measurément is made from the bridge above. The float method will be
used at San Rogue by means of a float dropper; 1t may, however, be
switched to a weir discharge curve (weir method) employing the existing
weir for 1rrigation water,

Criteria for the selection of 1nstailation'sites are as follows.

a., Watér curreant is steady ,
b. Rate of fldw is not too rapid or too slow.

¢,. Variations in water channel and river bed are as little
as possible,

d. Obsetvation‘is possible éven.dd:ing dry seaséns.
e,  Safety in observation work.
f. The site is conveniently located.
2. Facilities
2-1 Rainfall gage
The recording rain gage is the mdst commonly uéed; There
are several types of the gage according to the sensor

configuration; tumbling type, tank type and weight measure
type, For ready access to telemeterization, tumbling type
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rainfall gages were adopted
: 2 2 Recérding water level gages
(1)_ Selection of recording water stage gages

In the selectién of re¢ording water stage gages, instru—
mental features: (anaIOgue or digital. casiness of reading
etc.), envirOnmental conditions (waves, river bed [luctua-
tions, etc.)y processing method (necessity of manual opera-
_tion), and cost (including the installation cost) are to be
 considered

2) Types of recording'water'stage gages
a. Sulken Model 62

Using two types of pen to ensure recording ranges of
10, 20 and 50 @ with a minimum of 1 em. Clocks are
available in two types; one-month and three-month
~winding,

~ b Suiken Hodel ?0

'Similar to Suiken Model 62, equipped with a damper
that allows use of the equipmenit where high waves are
anticipated.

c, Lead switch type (Sensing pole)

Lead switches are installed at intervals of 1 cm on’
the inside wall of a pipé placed vertically in water,
and the movement of a magnet attached to the float
within the pipe causes the lead switch to open and

- ¢lese to read the water stage, This water stage gage

- has no iimitations in the recording range, allowing
a minimum recording width of 1 cm, Recording is made
either by pring method or cassette tape method and
permits three-month measurements at time Intervals

" of 10 minutes, .

Hater étage:gages have thus been selected taking the instrumen-

- tal features, river conditions, and water stage fluctuations, etec, iInto
consideration. :
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A listing of the gaging stations in the Agno, Bicol and Cagayan Rtver
Basins for flood forecastlng is. shown in the foliowing table." ;

7_ List of the Gaging Station

[ Ratafald|

No., Location of River Typf Of water | Ratnfal] _”ﬁéaéufement
station basin level gaging gaging |
' ' station " ] station
1 |Bailaga ) Agno wéllhtype
2 |std. Barbara n e 1 Cutrent meter
s lvaa | . |
4 |Binga Dam n | senstag pote | 1
' o type _
5 |San Roque n " 1 Fioat dropper’
6 Carmeﬁ n " 1 Currént‘meter
“7-1Tibag n " i n
- 8 |(Banban) " (1)
Sub well 3 e
total pole 4 -6(?)_
9 |Napolidan Bicol | 1
10 |sipocot " Sensing 1 Current meter
o pole~-type '
11 |Barongay " oo 1
12 [Camaligan " well—-type 1 Current meter
13 |ocaupo " ' 1
14 |Ombao " .well-type 1 Current meter
15 |Bato " senslng 1
' pole~-type _
16 |Buhi " well-type 1
17 |Ligao " 1
] Sub Wel]_. 3 9
‘total pole 3
18 Dalibubhn' Cagayan well—typé 1
19 |Maris Dam oo sensing 1
: S ' _pole-type
20 |tumauini - " 1
21 |Tuguegarac " " | 1
22 | (aparri) " (well-type) (1)
Sub well 1 (2) i
total pole @ - 4(5)
Total|. ‘well -7(8) 1921
pole 10 9;21)
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Fig ?-~1 ARRANGEMENT OF TYPE FOR RAINFALL WATER STAGE
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Fig 7—6 TIPPING BUCKEY RANFALL GAGE __ INTEGRATS TYPE
| o | ' © UNIT:mm
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Fig7--7 RAINFALL RECCRCER
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Fig7—8 WATERLEVELGAGE - ELOATTYPE SUIKEN G2
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§-2. Vﬂe.sign of Teteéoxii:imnibation' Faci!"ities

1, Housmg. Telepole and Towcr

For stath‘)n hcmsing intended for water stage gaging

- (for sensing pole- type) and rainfall gaglog, Type B {station
with a space of 2,5 m x 2,5 m) was selected, and for station
housing intended for rainfall gaging only, Type A (station
with a space of 1.8 m x 1,8 m) was seletted.

Each observation station is provided with a 10-teter
high steel pole for antenna. The repeater station for tele-
metry comminication is furnished with a 30-meteér high
triangular type tower. A 35 m high steel is installed
in the sub-center in each basin and in the relay stations in
Déliman and Tanay, : '

All the repeater stations for telemetry communication
are of the same type, having a spaceof 5.0 m x 5.0 m, '

Sub-center has the folldwiﬁg spacings de?énding on the

changing c¢apacity in the individual river basias,

'Agho River Basin  Carmen Sub-center 20mx 10w
Bicol River Basin Naga Sub-center ~ 10 mx 8 m x 2-story

Two-storied dus to the c.o.n'cem of
possible flooding

Cagayan River Basin :
Tuguegarao 10mx §nm
Sub-center

Deliman | 20mx 10 m
Tanay : -0 mx 8m

The types of pole and tower for each basin are as shown in the
following chart,
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Fig7-—1 9TYPES OF TOWER & POLE FOR ANTENNA
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Fig.7—14 TRIANGULAR TOWER H=30M
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Fig.7--16 SUB CENTER HOUSE
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2. System Compénents

) Telemetry Network

The equipment and instruments to be used in this system shall
conform to the existing standard. o

The factlities used.in each river system are tabulated in
Table 7-2~7-4,

The classified stations are as follows:

River
Basin

Monitor &
Control

Spation(S.G.)

MHonitor=
ing
Station

Repeater
‘Station

Teléemeter—
- ing
Station

Remarks

Agoo
River

Basin

PAGASA

Carmen Rosales

B.P.HI

Sto Tomas

Bicol
River

Basin

PAGASA
Naga

B.P.M,

Sipocot
Hill

Iriga

Tibag

Baflaga
Sta Barbara

Carpen
San Rogue
Binga Dam

Wawa

Barongay
Ocampo

Ombao
Sipocot
Napolidan

Bato
Buhi
Ligao
Camaligan

Cagayan

PAGASA

Tuguegarao

{B.P.W.)

Ilagan-

Tugueégarao
Tumauini
Dalibubun

Maris
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(2) Vultiplex Telecommunication Network

“The equipment and instruments to be used in this system shall.-
¢conform to the applicable standard.  For those to be used for the -
transhorizon communicatién system, special specification may be

applied

The facilities used in each river basin are tabulated in
Table 7-5~7-7.
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Tabie'?-57 List of system components

Multiplex téleconmunication retwork

(1) - Agno Rivér Basin

T

Ifém

Location

:Application

400 Wiz Multiplex
radio egquipment

Carxlef—ftéquency_
terminal equipient

tl

Pa;abélic antenna
Yagi antenna
- db

Coaxial <¢able
DC power unit
Stand-by genetafof

Remdte eontrol
eqguipment

w

Simple telephorie
exchanger

Telephone exchanger
Automatic voltage
regulator

Repeater bay
Instruménts

Spares and

acces— |
sories :

- (AFZE~50-10)

10W SS-PH 24CK

50W SS-PM 12CH
Troposeater

24124 CH

6/6 CH

for repeater station
6 md with grid rack

8E with ST 400 M=z
SE

{AFZE-50-7)

Alkall battery 24V
100 AH

100V 10KVA with aute-
vati¢ starter panel

Hadfer statlon cyclic

Sub-statfon eyelic

Ptovi&ed_with 10
telephone sets

XB type EOCH with
charger and batterzy

5 kVA

: PACGASA _
BPW monftler Peliman
wonftor-~ and, - relay . -
ing’ control station
station T
Quant fty " "
1 2 1
1
1 2
1
1
1 1
1 1
1 1. 1
1 1 1
1 1 1
2
i 1
1 1
1 1 1
1 1 1
1 1 1
1 1 1

Catwén -

Rosales
svb- Total
_center
l‘f T
4 sets
1 2 "
3 n
1 1 set
1 (1]
1 . 2 sets
2 L 1]
2 (1)
. 1 . 4 n
i 4
1 4. "
2 n
1 3 [1]
1 1 set
- 2 gets
1 & M
H 4 "
1 4 "
1 a "
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Table 7-6 “List of =systé:m' components

Multiple telecommunication :ne‘.iwbrk '

(2) Bicol River Basin

e ’ Sl : N _ ; 'Ta-ﬂ.a. Deliman | -

. \-‘.f-\i&j}ca.t ion Naga fela; relay | | Total
) . \ sub.—cente.r'_. . station statin -

Iten - _Apptication Quantity " " "
400 Miz Multiplex | oo oo py - 24cH 1 1 2 sets
radioe equipment . ) :

" 50M SS-PM  12¢H . "
Tropo 1 1 2
Carrier-frequency : o :
terminal equip- 6/6CH 1 1 set
ment :
o for repeater :_ét'ation ' 1 1 2 sets
Par'abo'li_c anienna | ¢ od with grid rack . i 1 z v
" 3 nd with grid rack 1 1 2 "
Coaxial cable (AFZE-50-10) 1 1 1 R
assortment (AFZE-50-7) :
e powsr unit Alkall battery 24V 1 1 3 3 o
' . 100AH :
Stand-by generater| 10 kVA auvtomatic "
. 1 1 1 3
starting
Remote monitoriog : :
and contzol Sub-station cyclic 1 1 1 3 "
equipment
S$imple telephone Provided with 10 1 1 set
exchanger telephone sets .
Automat.c voltage o ]
regulator 5 kva 1 1 2 scts
Repeater bay 1 1 z "
Instruments 1 1 2z "
$pares and acces- 1 1 1 3"
sories
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_.Téblé 7-7  List of system components

Multiplex telecommunication network

“”(3):”éégayan River Basin

Caymen Rosales

Tuguggara6

sories

"‘T‘*hﬁ‘;_‘ﬁEQEiEEEE;;f_ sub-center . sub—center' Total
Itenm ‘ Appltdation ' Quantity " n
400 MHz Multfplex | 1 KW SS-PM. 6CH .- _
radio équipment- Troposcatter 1 1 2 sets
Carvier-frequency | .o . : ;
tersinzl equipment -ﬁ(ﬁ o 1 1 set
_éafaboll¢_anténna 6 of with grid rack 1 1 ? sets
Coaxial cable o _
aeeortment AFZE-50-13W 1 1 2 "
e power unit Alkali battery 24V
. : 100AH . 1 1 set
Stand-by gemerator | 100V 20 kVA automatic i
starting 1 1
ﬁemote monitoy -
and control sub-station cyclic 1 |
equipment -
Siuple telephone | Provided with 10 N L
‘exchange : telephone sets
Automatie Volfage .
regulator 15 kVA i 1 2 sets
Repeater bay 1 1 2 "
‘Instruments 1 1 z "
épétés and acces;
£ - 1 1 3 "
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(3) Short Wave Telecommunicatiﬁn Network o

The facilities used in each 11ver basin are tabulated 1n Table '

(4) Land mobiles with VHF Band for maiutenance of the Table 7 9
' comnunication Network

— 185 =



Table 7-8 List of system components

" Short wave telecommunication network

Agno, Bicol and Qa‘gafaﬁ River Basin respectively’

Name 6f wiver . Agno River Bicol River iaigﬁ.)}n_
. ; ; S - . — | _Rive a
Lecation Carmen - Deliman Naga Tuguegarao Total
_ ‘ ‘Rosales (relay Total | {sub-ceater)](sub-center) .
I 1 ot i ,ﬁ(_ﬁsu H‘_?S_EE?S}, ;.?.t.gtl_on) - - i
tem .App‘ fcation Quantity o W Quantity " n
SSB Lransmitter L okW ]—wavé ’

. mounting 1 1 2 1 1 4 sets
58B recelver all vaves 1 1 2 1 1 ln "
Antenna control unit 1 1 2 .1 1 L
Anteana 1 1 2 1 1 4
Poiver Dist. Board 1 1 2 1 1 5 "
Automatic voltage iy )
regulator 5 kvA, 100V 1 1 2 1 t 4 "
Oﬁeral;ﬁi' desk 1 1 2 i 1 .4 n
Tnstrurects 1 1 2 1 1 4 "
Spares and spe’clai I:oe;lé ' '
acceéssozies included 1 1 2 i 1 & "
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VL Obéraiiou and Maintenance

§-1. Il)drotoglcal [‘amhlies

L. \iam(enance of Hydrologlcal Obsewahon Eqmpment

Maintenance of hydrological observation equipment in their best
1condition is a must for the satisfactory observation of floods.

_ ‘For this purpose, it is recommended to keep a gage keeper at each
station for onte-a- day inspection and malntenance service of ‘the equip-

went,

To perform periodic inspection, it is recommended to prepare an
fnspection manual specifying all necessary procedures for routine ‘and
emergency repairs and for replenishment of supplies, etc. Also recom-
‘mended is special close check-ups before rainy s easons,

2 Dnscharge Survey

Te obtain watex stageldischarge rating curve, discharge survey
‘will be performed at the site of station. Observation should cover
practically all different conditions from low—water to high-water and an
increase in number of observation means a higher accuracy of observation,

An observation party will consist of 5 to 10 persons for low-water
and 10 to 15 for high-water observations, When period of high-water
~observation is prolonged, two to three parties may be needed. Itis
necessary to secure required number of observation personnel and train
the personnel based on the observation manual,

3 Flhng of Observation Data

Observation data, after careful examination, will be filed as basic
_reference materials for statistical presentations and hydrological
analyses,

- The basic reference materials mentioned above may have to be
preserved for a long perled,
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§-2. Telrcommunication Systems

1t is important that a1l instruments, in. particular the telemeter
equipment is maintained in perfect céondition and improved to suit ‘the
objectives 6 that the Flood Forecasting and Harning System éan fune-
tion smoothly, TFor this purpose, not only-the employment  of maintenance.
personnel and endless training to. improve the techn1ques but also the
provision of the necessary budget for maintenance and operation are
important, The maintenance expenditure generally differs from year to
year, but the minimum vequirement wiil be an annval 3 to 5% of the new
-insta;lation cost. R

One supervising engineer, two qualified engineers, and two techni—
cians aré néeded for the telemetry system and the multiplex telecommuni-
cation links at each sub-center, These personnel will be stationed _
permanently in each sub-center to study and carry out the routine -
maintensnce plans, and provide repair in times of the system faflures
“and furnish parts and supplies. 1In addition to the maintenance personnel
for the telemetty system at the Pampanga River, FF¥C will call for one
supervising éuglneer, two qualified engineers and two technicians who,
in control of the whole system, will draw up and put into practice the
maintenance, improvement, training, supply and instrument upkeep programs
as well as to manage and run F F ¢ and B P W monitor stations and
Deliman and Tanay relay stations,

Additionally, one chief eéngineer is to be assigned to FFC to adminl—
‘ster the whole system.

A systematic plan of the above will be shéwn in Table §-1.
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 Table 8-1 _Staffing Schedule

'HydfblogiSt:
Chief | Supexvising| .

| Engineer | Engineer Technician
FFC 1 4 _ 5
Agno sub-center ) 1 2
Bicol =~ " 1 1 2
.Cagafan " 1 1 |2
Pamﬁa;ga "
Total 1 b 3 11

TeleCOmmuﬁicétibn Eagineer

o e nre) pe
FFC . 1 1 2 2 6 | 11
Agno sub-centeri 1 2 2 5 7
Bicol " 1 . "2 5 i
Cagayaﬁ " 1 2 2 5 :?——
Pampanga - " 1 1 3 5 3
Total 1 5 9 11 26 | 37




§-3. T&‘C'll.lil;al Supervision
i. Despatching of Teéhnical‘"Sulie.n-is’ors_

Technology and knowledge are essential to the proper
operation of the systems. For this purpose it is necessary
‘to despatch engineers as part of the technical co-operation .
-transfer project, o _ : :

In the present discussion it is considered necessary to -
despatch at least one hydrologist and four telecommunication
engineers for the on-the-job training service for two years
to assist the local engineers with the correct knowledge, and
operation and maintenance procedures,

2. Training of Engineers
To ensure that the syStéﬁs,_aftér'cémpletioﬁ, hiil proviﬂe
- smooth flood forecasting operation over long periods of the time,
Philippine éngineers will be trained in the following manner,
1 Trainisg of at least eight hydrologists and eleven
telecémmunication'énginéErs_qill_be_conducted before
the systems are put into operation. :

2 Training of additional three hydrologists and fifteen
‘telecommunication engineers will be conducted
before the on-the-job fraining is complete.
This means that for the operation of the systems at least

11 hydrologists and 26 telecommunication engineers will
be trained in the Philippines.

3. Forecasting and Warming Communication System
Flood forecasting and warning services are carried out via
many different stages of work, from gaging to reporting of
the information to the inhabitants and to flood defense ope-
ration, Without rapid, correct perfection of the work it will
be impossible to utilize the service efficiently.

To prevent disasters, it 1s essential to ¢learly specify. the
communications systeéem and the network of ¢ommunications, To
achieve this, following disater prevention measures should be
taken into consideration and the ¢ommunications systems made
clear, o

1 Maintenance of disastet_preyention organizafions

2 éduéatibn and traintag in disaster'preVéntiOn'kﬁ@ﬁiédge

3 Supply:and maintenance'of disaster prevention commoditie
and mate;ials '

4, Maintenance of.disaster‘ptgvgntion:equipment and_fadilities

5 l. Dé'signatmn of areas potentially liable to disaster and
improveiment of hazardous points
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§ -4, Setling up a New Organizatiou

-As an organization responsible for running the Flocd Forecasting
and Warning System, Flood Forécasting Center (FFC) has been in opera-
tion since 1973 to cover the Pampanga RiVer Basin, .

The otganization, established as a joint ptoject putsuant to an
agreement by and between PAGASA and BPW, is characterized by.

a)_ There is no proper personnel within the organization, so that all
activities are beiag performed by PAGASA and BPW oEficials.

b) Expenses incurred from operating the organization are borne by
either of the two parties depending on the expense items,

The features, howevar, have turned out the_following disadvantages:

a) The shortage of available staff makes the line ofdemarcation be~
© “fween job responsibilities thin, making the organization heavily
'dependent on the members' voluntariness for operaticn,

b) The shortage of budget results in poor treatment of capable
engineers, which encouragés the trained personnel to change the
jobs for better positions in’ governmental agencies or private
firms,

c) Instruments and materlals necessary for the mamtenance and
operatmn of the orgamzatlon are not adequately supplied.

The present FFC is anticipated to experience certain difficulties
dn handling the new system.

~ In addition, there is a possibility that Flood Forecasting and
Warning: System may be extended from the Luzon Island to other islands
such as Mindanao., Should this happen, opération by FFC is expected
to become further difficult.

It is beyond the scope of the survey team to discuss circumstances
around the Philippine ‘governiental establishment, however, the team
would like to propose that Flood Forecasting Authority (FFA) be esta-
blished to supplement the existing FFC, The new organization should
havé experience in flood control activities and have the capacity to
supply necessary personnel.

L One important point to be noted here is that FFA will be made part
of the’ governmental organization and have its own exclusive budget as
well as proper personnel,

FFA:will have as its orioary'function to operate the Flood Fore-
casting and Warning System, but it should also be provided with a
researeh divisien and a ‘planning division for better forecasting accuracy
and future expansion, respectively. - . _ .

The new erganization will offer the foliouine benefits:

1) 'itufaeilitAtes'new'stéffing_and traneference'hitﬁfpeisonnel



2)

3)
4)

.5)

from other existing orgamzatmns.

The centralized organization assures ~operation of efficlent acti-
vities, :

Improvemerit 6f' treafment for the staff is easier to atlain.

The budget for maintenance and managewent of the organization is
easier toe obtain.

The research and development division and planning division serve

- to enhance the forecasting accuracy, to manage the system more

efficiently and to facilitate expansion of flood forecasting and
warning services to other river basins.

. - —— Management Division
FFFC {in Manila) —— .
' — Hydrology Division
FFA— ' — Telecommunication Division
L Planning Bivision

— Research Division

— Tratning Division (Training for
engineers)

Management Section

— Snb—Center— -—+— Hydroleogy Section

Telecommunication Section
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