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" CHAPTER 1 CURRENT MDNITOﬁINGYCOHMUNICATION-SYSTEM

1,1 Monitoring Items . .

, Much volume of data are continuously monitored for water management
in: the Chao Phraya basin by 0 & M and Hydrology Divisions. Monitoring

items are ‘as follows.

L 1Déi1§ Réinfélif -HH'

" “The number of observation station 1s about 700 in theé basin.

'Rainfall data for the present water management computer model
are” collected from total 296 observatories; 212 stations of
'iRID and 84 statlons of the Department of Meteorology.

- Daily water Level and Stream Flow/Disrharge

Water level and £1ow along the rivers are observed by
Hydrology Division. . Observation at regulators is carried out
by O & M Division. Numbers of rainfall and flow gauging
stations monitored by project offiCes are shown in
Appendix—h 1.

- Cropping data
_ Cropping data on the weekly basis are monitored in irrigation
“area ‘such as kinds of crops grown and crop-wise growing
acreages, harvested and damaged acreages by floods and drought
and puddling acreages of paddy fields,
- Gate Opening

Gate opeﬁing.ét regulators are also monitored when water level
- 1s monitored,

= . Daily Water Release from Bhumipol and Sirikit Dams

-Water'reiéases'aie'oﬁserved by EGAT. RID receives the data
from head office of EGAT by telephone,

1.2 ' Present Monitoringggystem_

The present monitoring system for water management 1s carried out

a8 follows‘



RID Head Office

0 & M Division .e.sesees.sss - Monitored data collection,
processing. and arrangement,
water allocation, and ..
1nstructions.

Communication Division ..... Transfer ‘of data/information and
: : instluctions for water
management via existing
facilities.:
Data Processing Division ... Operation of water management
: ' computer model.

Reglonal Office

' Block-w1de collection, arrangement and transfer of data and

instructions f01 gate operatlon.

Project'Offide

Monltored data collection and data érrangément of the project,
and transfer them to the RID Head Office 'and instructlons to
gate operator for operation of gates.

Water Master

Measurement, transfer of the data, and opération of:gates.

Zoneman

Measurement, monitoring of fields and cropping conditions,-éhd'

reporting.



1.3 -Data Colleétion by Communication SBystem

.DataVﬁoiiéction/distributibn from/to water management staff is
cér:ied*dut?by-uéing'the preSent'telecommunication equipment:as'shown in

- Appendix=4.1,
1,3.1 . HF/SSE Radio

- HF/SS8B radio is mostly used for long-distance between Head Office
-and Regional-Offiges, Among five frequency bands RID has in Thailand,

'.four'Bands are applied in the basin,

Transmissidn'performancejof the current HF/SSB radio suffer much

. from noise and confusién.

70{to 80% of all telecommunication occupancy is by HF/SSB radio and

' 20'tp 30% of all message communicated is concerned with water

- management.. .

. Réading and writing procedures at each station are repeated by .
bpératqr'aiong cominunication steps to RID Head Office, Operator works

in two shifts except during flood season.
1.3.2 VHF/FM Radio

VHF/FM‘radio'is,ﬁSéd?forZShort;range communication, and RID has
four frequency bands available in the delta, Almést half of the
équipmén;-énd_deﬁides forIVHF ére.of fixed station or mobile type and
Ethe,rés;é are of handy type.

‘Recently, VHF radio system has become very popular instead of the
time-worned private wire telephome in the study area, and it is quite
esgential to ensure a powerful and good quality communication system so

as to 3ind éxpacted future jammiﬁg'and confusion.



1.3.3 Private Wire Telephone

Most of the project offices;provideﬂthis system as main media of
their communication within their-territbry,:=Privatejwire_teléphoné'is
magnetic switchboard type and wire is bare. In ca$é of loﬁgedistahce'
call more than 20 to 30 km, some stations_are'nééded to relay the
message to the project office in the current pefforﬁancé'beéauée.of-

difficult direct talk over the telephone,.

Present telephone system has an advantage of.lpw'tranSmiséion a
losses, but has some disadvantages, such as much noise and:unstable
transmission performance depending on weather condition. This telephone

system was installed more thau twenty years ago.

1.3.4 Portable Wireless Telephone

About .70% of the project offices are provi&ed with VHF radio
station, and a half of them are equipped with handy talking units for
daily communication within the terrifory. Qutput power of the unit is

one to five watt.
1.3.5 Motorcycle and Boat

Motorcycles are used by zonemen to visit and supervise-the field: -
and report to the water master. Most of them are privdte_gnes: Some
boats are used in tﬁe canal to monitor the'field=iﬁ'ﬁhexLowér‘Delta,
however, use of boats for monitoring is decreasing due to current

development of road networks.

1.3.6 Others

TOT public telephones are installed in some offices; however, they

are not used for transmission of water management data.



Current communication network by RID and current monitoring

‘conditions in project area are shown in Appendix-4.1.

.4 Data Processing and Distribution
1.4.1 Data Processing

The collected data are arranged on the daily or weekly basis and
some data are stored in the computer files, The data of water level and
discharge, however, are arranged in the another forms to be compiled

into daily report/monthly report.

- Systematic data processing has been in difficulty due to absence of
" effective method of utilizing the collected data.

1.4.2 Data Distribution

The processed and arranged data are distributed by the aforesaid
RID communication system or mail on the weekly basis. And, those data
and information for irrigation water supply at the reservoirs are

transferred to the EGAT Head Office via TOT telephone syétem.

1.5 Communication System of Other Agencies

1.5.1 PID

PTD takes charge of post and telecommunication in the country and
tssues radio communication license. It is necessary to submit radio
‘network plan to PTD so as to secure radio frequency for water management
activities if so required. PTD assigns radio frequency considering the

current situation of communication system.



1.5.2 TOT

TOT has subscriber's telephone network by microwave radio and
telephone cable ¢0veting the whole country. Data transmission circuit
and 1eased telephone circuit be rent to government and private offices.
Communication circuit is constructed on the basis of . GCITT, - Trunk 11ne
.has high communication quality. In case of cable 1ine, however,; . '
reliabllity is. not enough because of inundation in flood season.  TOT
has some plans to extend the communication netwotk. Most of RID's
project offices do not subscribe TOT tglephone at present because of

insufficient networks.

1.5.3 EGAT

Multiplex radio system by microwave is used for communication of
power distribution and transmission information, This system‘had”been :

constructed by EGAT.

Hydrologiéal data‘suchfas;w#ter lééelrand discharge are transmittéd

by voice communication.from hydfopower stations;atIBbpmipol-aﬁd Sirikit

Dams to the EGAT Head Office in Bangkok Eiectrical.daté are collected

by telemeter system. Microwave radlo of 900 MHZ band is currently used
under good communication conditions. Communication between RID Head

Office and EGAT is done by subscriber's telephoueu

I.5.4 CAT

CAT has a satellité communication circuit.”;The_channels_of this
circult are rent to private companies and public agencies. CAT also -

serves land moblle radiotelephone.



CHAPTER 2 = BASIC CONCEPT FOR IMPROVEMENT

' The imptovement.plan for the monitoring and communicétion sfstem is
—formulated in taking- into account the existing system and problems to be

solved in five alternative levelsL

2.1 Observation.Items and Method

_.c:injéintibﬁ to ﬁhe present items, water quality, groundwater. and
field moistufe:cohaitions shall be regularly observed in the Delta.
'And automatic recording device shall be provided at several important
stations, although present visual measuring shall be kept in general.

Basic concept of‘them are shown_in Table 2-1.

2.2 Data Collection/Distribution Method

Data collection system shall be made in the better use of
communication system, consideriug the following two aspects of data

transmission for water_management.
- . Data transmission for routine works of water allocation

- Data transmission for overall water management activities,
such as basin water resources management, annual schedule of
reservoir release, maintenance of water use facilities and

_6rganizational administration.

- Some data qu réutine works have to be collected rapidly and
precisely so as thét RID Head Office.adjust water allocations to project
areas by.the monitored déta;- In case of a large number of monitoring
sites and data transmission, automatic data collection system with

;_Lelemeter_equiPMBnt at major key regulator is useful.



Monitored data by telemetér system shall also b'e transmitted to
neighboring project offices for preparation of water operation.' In this
case, transmission may be by voice communication because of umall amount

of data and a few transmission_partners.

Information for overall waféf management shall:bé'dipéétly
transmitted from RID Head Office or Regional Office tb.gquECt
regulators, and their communication may be - done by téikihg:méthod as
same as before. However, transfer. of such data'by'faésiﬁile shall be
applled at some places so as to facilitate recording of" operation and

control 4nformation. The recorded datd are to be Leferred for the next

water allocation.

"Basic concept of data collection/distribution method are shown in’

Table 2-2.

Improvement plans of the following communication system are

considered:

- Truﬁk line (RID Head Office =~-=- Regiohl”Offices)
- Local circuit (Reglonal Offices ~-- Project: Oifices)
~  Field circuit (Within project area)

Basic plan of improved communication system 1is shown in Figure 2-1.

2.3 Data Processing Method

Pata processing for water dllocation plan are carrled out by ‘the

following approacheb
- Judgment by éxpefienCe

Data processing will be done by experimental judgmentfwith§ut

some systematic process, in view of past facts.



- Data processing by calculation charts or forms

Iﬂ:addition to experimental judgment, some compiled forms or
technical charts will be utilized, if necessary., These charts
and'forms:will be made based on past experience and past

records.
~ Data pfocessing by computer program model

Soime routine works will be processed by computer prograﬁ
model. ‘But, it is difficult to make program model which

reflects the given irrigation/drainage situations,

" Under the pfeéent situations, these approaches will be executed in
line with lmprovement plan of monitoring/communication and data

management facilities, step by step.

Basic concept of data processing and management level are shown in

Table. 2-3,

2.b-'Moﬁitorinngerification Method

A suitable system for reasonable indication and recording of the

~ collected data to meet the requirements at_gaéh level shall be prepared
.fqr appropriﬁte understanding of water flow situations. Proper judgment
for successful water allocation be able to be nade by this improved
'systém such as introduction 6f_display panel. Improvement plan 1is shown

in T:-i‘r.x_le- 2-4,
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CHAPTER 3  TMPROVEMENT PLAN OF TRUNK LINE

3.1 Basic Conccpt_for Improvement

JThe'ptesent HF/5SB redio being used as a trunk line fails to keep
=_cleal communication because of poor quality with much noise, fading and
'sometimes jamming. Trunk line shall have to be provided with the

: followlng functions.

___—;.Tranemission of many communication_volume.‘
- _Trénémissionmof:analog and digital data for.telephone,
: facsimileeand_telemeter.

-~ Long distance communication.

 Considering the above functions, it is a matter of urgency to
change from the ex1sting system to the stable ome, Multiplex radio

system is prOposed to cope with future volume and communlcation quality.

The following alternatives can be considered as an improved trunk

11ne with multiplex radio system.

i) Use of TOT telephone line or CAT satellites.
11) Establishment of trunk line by RID.

In the above systems, the trunk line leased from CAT satellites
~ have disadvantage of higher rent in comparison with that of TOT in case
of sbort_dietance. Advanteges and disadvantages of the two elternatiye

' systems have therefore been studied.

3.2 Alternativeiétudy
3,2.1 " Trunk Line leaeed from TOT

_ Communication lines are leased from TOT. Trunk line composed of
_TOT line is described An Figure 3-1.- In this trunk line, communication

linee bctween RIB Head Office and Branch 0f£1cee are consisted of the

two sectione* trunk route and local line as shown in Figure 3-1. Under

4-11



the present situation, trunk routes are composed of multiplex radio

relay system by microwave, and local lines are made by communication

cable.

Taking account of system configuration of the trunk 11ne, following

two alternatlves are examined
1) Trunk Line based on Trunk Route by TOT and Local Line by RID

In case that trunk routes are leased from TOT and local lines
between TOT offlces and RID off{ces are construoted by RID,

local lines will be consisted of low capacity multiplex radio

link.
i1y Trunk Line and Local Line of TOT

In this case, both of'tIUhk_?oute and local line are of TOT,

therefore, local lines are constructed and managed'ﬁy TOT.
3.2.2 Establishment of Trunk Line by RID
{1) System configuration
In this case, all communication networks of tfﬁﬁk line are
constructed by RID. Communication netyorks between all RID regional
off1ces consist of four routes; north east, southwsst, northeast routes

as shown in Figure 3~-2. Among these routss,'north route covers Chao

Phraya River basin..

This route, therefore, is considered as an alteiuativé plah, taking
account of the number of covering regional offices, distance of local’
line and location of relay stations, Planned route is illustrated in
Figure 3-3. - .

(2) Number of channels

Trunk line shall be provided with communication fuoctiOns'for':'

4-12



‘telephone, facsimile and telemeter. Number of channels necesgitated are

estimated as shown in Flguxe 3-4,
3,2;3i Aiteroative Study

In case trunk 1ine by RID shall be constructed, operated and
maintained by RID RID has to prepare the initia] construction cost and
.'operation/mainteoance cost. However this hasladvantages of easy
expansion of communication gystem and.quick trooble managemeot, in

‘comparison with the case of the trunk line by TOT.

On the other hand, in case that trunk line by TOT is constructed
and managed-by TOT, RID has to pay the rental charge of TOT line,
- however, it requires meither high initial construction cost nor

operation/maintenance cost,

Cost estimation for comparison has been made in the following

manners:

- Communication system ‘between RID Head Office and Regional 3

0ffices are: compared
~ Lifetime of communication facilities as 5% per annum.

Comparison of estimated cost is shown in Table 3-1 and
Appendix-4.3. '

3.2.4 Proposed Trunk Line

According to the cost comparison, line by TOT has economical

' advantage. Composition of line by RID as a main system and one by TOT
as a supporting system is better for trunk line, taking account of some
advantages by RID g line. In Table 3~1, annual depreciation cost will
be different in way of initial investment. Establishment of trunk line
by TOT, however, shall be proposed, considering the higher initial
'invéétment cost by RID,
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" CHAPTER 4  IMPROVEMENT PLAN OF LOCAL CIRCUIT

4.1 .Basic Comcept for Tmprovement:

L6¢31 dircuit is desirably equipped with moultiplex radio:system.
-ThiS'SYStém,'hoﬁever, is not economical in taking account of future
communication volume and frequency. Therefore, improvement plan shall

 be conducted under.the.following conditions:

-  ‘Local circuit is stable for data transmission, facsimile and

telephone call,
~  Construction and operation/maintenance cost are economical.

- Capécity of local circuit is.flexible for future communication

~traffie.

Communication system is planned based on the data

collectibn]distributiun method by'management level,
4.1.1 Level-1
. (1> Improvement of VHF/FMHradid system

Cdrrent-transfer of déta/information-is carried out by radio
operétors in_ﬁheir reading and writing in fixed form. This
communicatioﬁ méthod'ié ﬁnsuitable'for quick and proper transmission of

water management activities. 'VHF/FM radio system, therefore, shall be
improved_for ﬁﬁick.q0htéct and smooth coordination among neighboring
project offices, Mapagement staff will be able to communicate directly

each other by voice communication as same as present.

4—-15



4.1.2 Level-2

Duplex communication system shall be improved at whole management

offices for smooth voice communication amoug management staff
—~ Improvement of private wire telephone.

- . Introduction of star type network system with duplex

communication.

~ Utilization of communiication network of'TOT and

installation of PABX (private automatic.branch exchange).

Levels~3 and 4:are the same improvemept_planias the Level-2, from’

viewpoint of smooth voice communication for mahagement activities.

4,2 Introduction of Star Type Network System

Star type network system is’ proposed as a local circuit, which is
consisted of central station and ‘some substations. The following two

alternatives are considered for this system,

- Multi-Direction Multiplex System
-~ Rural Radiotelephone System

Alternative- study are as follows:
4,2.1 Multi-Direction Multiplex Sjstem

Capacity of central station and substations are 36 to 48 éhahnels'
and 3 to 6 channels, respectively. This system ﬁasfdisadyantages-bf
higher construction cost of facilities, due to . system configuration is

complicated for many channels as compared with the other alternative

system.
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4,2.2 Rural Rédiophone System
Capacity of central and substations are 8 to 10 channels and ! to 2
channels, respectively, This system has the following advantages in

"taking'account df.futute telecommunication system in the basin,

- “This system'is applied for a little volume of communication

traffic area.
-~ Expansion of capacity in substation is easy.
- Facilities cost is economical.

As a result of alternative study, rural radiophone system is

proposed as a star type network system of local circuit.

4,3 -Improvemént Plan of VHF/FM Radio System (Level-1)

For direct communication among project offices, new radio equipment
such as transceiver and controller shall be introduced at all project
offices. . Repléded radio transCeivef, at the same time, will be given to
"~ water master office for imbrovement of field circuit. OSystem

configuration is shown in Figures 4-1 and 4-2,

Some facilities in the exiéting radio system such as antenna and
tower may be utilized by taking into account of the current capability

of the equipment.

VHP/FM radio systeim shall be introduced at major regulators where
proper radio system has not been provided yet. Water level and
discharge data at the regulators shall be tramnsmitted by voice

commﬁnication_through the introduced system for the time being.
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Considering the above conditions, improvement plan of VHF/FM radio

system is proposed as follows:

‘Number of Station -
(At Project At Major

Radio Station_ Office Regilator  Total
New installation 1 8. 14 22
: S . '
Replacement of radio 2 3 - . 3
equipment and antenna ' :
#*

Replacement of radio 3 - 16 - . 16
equipment ' o

Total 27 . 14 S 4l
Notes: #1 —- All radio facilitiésISuch as transceiver,-cbﬁtréllér,

antenna and tower shall be introduced.

*¥2 -~ Radio equipment and antenna shall be replaced
Tower is only available.
%3 ~- Radio equipment shall be replaced Tower and antenna
are available, -
Radio station by project office 1s shown in Table 4 1 and
Flgure 4-3.

4.4 Improvement Plan of Private Wire Telephone {Level-2)

Improvement of about 15 km between Regional Office No,7 and projéct

offices of Chao Phraya Dam, Borommathat and - Phonlathep is propsoed

Preliminary designs of each system are as follows:

Line loss is lower than 20dB.

~ Paired cable is used for communication line. Cable conductor

is more than 0.9 mm. Suspenéioﬁ wire is attached for

construction,

-~ Existing ploes are used as many as possible.,  Span is 62.5 m.

-~ Capacity of channels at project office is from three to five.
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4.5 TIntroduction of Rurél Radio'Télephone {Level-2)

Local circuit is mostly consisted of rural radiotelephone and
leased private circult from TOT. Alternative plans are considered as

follows:

Case (A) (Figure 4-4) |
Project offices with TOT subscriber's telephone in the present TOT
netwdrk shall.establish leased private circuit, Rural
radiotelephoné'shall be.installed at the other offices of no TOT
' telephdne in the Delta.

Case (B) (Figure 4-5)
Rural radiotelephomne system be installed at all project offices in
the Delta, Leased private circuit from TOT is not planned.

Case (C) (Figure 4-6) .
Leased private ciréuit 1s plamned at some project offices where are
located around Bangkok and close by TOT's main stations. Rural
radiotelephone be installed at the others in the delta.

Taking account of development. and reliability of TOT network, Case

(C) is recommendable as a rural radiotelephone system.

Rural radicphone system shall be a?plied except in some. areas
equipped with improved private wire telephone and TOT telephone. MNumber
of main and sub-stations to employ this system are five and fifteen in

the delta, respectively,

_ Eighﬁ project offices with TOT telephone are selected in the lower
Delta as shown in Figure 4-6. leased private circuit from TOT will be
easily ébpstrutted'at those project offices. TOT subscyiber's telephone
had been alféady-introduced-exqept at Bang Ban and Klong Phriew project
offices. The above two project offices are located close by the main

station of TOT and construction of TOT circuit will be easy.
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Provided that main station is ‘located in the project office,
junction circuit shall be introduced for communication betweeu that.
0ffice and Regional 0ffices or RID Head Office. Junction circuit is
composed of small capaclty multiplex radie Tink or TOT 1eased private

circudt. Project Offices selected as a main station are as follows.

Project Office Junction Cltcuit
Samchul _ Low capacity multiplex radio
Bang Ban Leased private oircﬁit_ftOm TOT
Klong Phriew ~do~" N

7 Main statlons will be changed from the above mentioned Bang Ban and
Xlong Phriew ‘project offices to the’ Chao Chet-Bang Yihon ‘and’ Pasak Tai
project offices, prov1ded that it 1is difficult for those project offices
to lease private circuit from TOT at the time when rural radiophone is
introduced. "And, junction cirouit shall be also cﬁanged to small

capacity multiplex radio link,
Preliminary designs of rural fadiotolephOne“Sys;em are-as follows:
- - Frequency band: 400 MHZ band (PTD assigns frequency band)
- Antenmna: 20 - 30M
~ §/N ratio: more than 45

System configuration is shown in Figure 4-7.

4-6 Installation of PABX (Level-2)

PABX {Private Automatic Branch- Exchange) shall be introduced in

whole project offices to make automatic telephone.

After improvement of local circuit, replaced thirteen HF[SSB radio

facilities shall be utilized fof emergency state.

Improvement plan by project office is shown in Tables.4~3 and
4-4 and Appendix—4.4,



: CHAPTER 5 IMPROVEMENT PLAN OF FIELD CIRCUIT

5.1 ‘Basic Concept for Impfovément
Communication network within project area shall be composed of:

~ Private wire telephone.

~ VHF/TM radio system.

_ Communication between project office and water master office sghall
be mainly done by improved VHF/FM radio facilities and that between
water master and zoneman shall be made by improved private wire

. telephone and newly introduced portable wireless telephone.

The above system shall be improved-at management level-2;, so as to

transier data/information-for management activities swoothly.
TOT subscriber will be expected to extend one office after another,
dependéht on develbpmént of TOT network. Introduction plan of TOT

network is not considered in this study.

5.2 Improvement Plan of Private Wire Telephone (Level-2)

Rehabilitation of all deteriorated communlcation portions is in
financial difficulties. Some key portions, therefore, will be given
priority fqr improvement, at where have to be improved shall be selected
in ﬁctbrdéﬁce with_communication,frequency expressed by the line Jength

and the number of télephone'set along the communication line.

‘Open Wire.installed_as communication line suffers much from noilse
at present. This open wire should be replaced by cable line for

‘reduction of induction noise and crosstalk even though line loss is much



~

more and communication distance s shorter than thosa of open wire.
Line loss of cable and wire is shown in Appendix~4 5. In case of cable
line, communicatlon distance is limited to some extent. The following

alternative way are considered to cope with shorter commnnication :

distance.

(1) Cable line is only installed in communicationh area avallable.
VHF/FM radio system shall be introduced at where remain not
installed.

(11) Cable line is extended as much as possible, without YHF /FM
radio system. Data/information is conveyéd by opérétors
located on communication line through their reading and
writing, 1if communication distance is too long for direct

telephone talk.

(i11) Repeator station in place of operator is installed for long.
distance communication., Data/information is transferred

without operator.

Considering the above alternative plan,-repeatof statibn.is,apt.to
suffer from thunder and construction cost is high. Case(i) is finally_
applied in taking account of availability of the present wire telephone
network and VHF/EM radio systém in the basin.

Improvement plan of private wire telephone are as follows:

Reglon =
Items Unit 7 8 9 Total
Replacement of tele- km 763 617 33 1,413
phone 1ine
& )
Replacement of - Unic 232 171 8 411
telephone set
. Y . '
Installation of " 108 . 74 12 : 194
telephone set (1)
* o .
Installation of "= . 3 300 220 20 540

telephone set (2)




Notes: %1 —- Replacement from the present old one to mew one,

%2 -- New introduction at water master and other
_ branch offices.

%3 -~ Installation and replacement inside project
: office,

_Details'are shown in Table 5-1.

5.3  Improvement Plan of VHF/FM Radio System (Level-2)

Introduction of VHF/FM radio is more economical than improvement of
private wire telephone to cover the monitoring area. However,'provided
that all communication will be done by VHF/FM radio, the following

problems will be caused within project area:

- Service area covered by one radio equipment 1s limited in
communication distance of 10 to 15 km. Many radio equipments,

therefore; will have to be provided for whole monitoring area.

- And, many ftéquéncy bands will be.required to avoid
interference among them, If number of frequency bands
available is limited in fhe covering area, communication

system become rather complicated.

- VHF/FM radio system 1s made by press—to-talk method, which is

not smooth as compared with private wire telephone.

Under the present situations, number of radio stations has to be
limited to some. extent because current frequency bands available by RID

is limited in number.

in thg:imprbvémeﬁt plan, therefore, radio facilities shall be
introduced in project and water master offices. This radio will be used
as a fixed station. In addition to the above radio facilities, portable
wireless telephone shall be given for communication between water master

and zoneman.



5.3.1 VHF/FM Radio for Fixed Station .

Fixed station shall be installed in wéter master office and project

office, and the number of station to be ihpfb#éd are as_follows:

Number of Station

Region Existing New Introduction Total
Region No.7 11 49 o 60
Region No.$8 11 : 29 - 40
Region No.9 1 .

Total . 23 81 .. 104 .

' Some project offices have alfeady beenifﬁ;nished with radie
equipment, and some of them are available for field circuit
communication system. Therefore, number of fixed statiom is

estimated under the following conditions:

- New radio equipment shall be equipped in project office under

an improvement plan of local circuit.

- After installation of new radio equipment in project office,
replaced radio transcelver shall be given to water master

office for communication with water master.

Number of fixed station to be improved are finally estimated as

below:

Number of Statfon

= New Instal- Remove to Othef_
Region lation Office
Region 7 - 22 B 11
Region 8- 12 o _9
Region 9 | 2 LH
Total 36 21

Details are'shoﬁn in Table 5.2 and Appendikfa.S.'



5.3.2 VHF/FN Portable Wireless Telephone

Poitable wireless telephone shall be introduced for communication

between water master and zoneman.

- Considering the extent of monitoring area by zoneman and limited
communication distance by portable wireless telephone, the number of

telephone sets 15 estimated under the following conditions:
-~  If private wire telephone system is already in the monltoring
area under the management office, three sets are glven to
project office and each water master office, respectively.

- Otherwise, five sets are given.

As a vesult of the study, the number of wireless telephone set is

estimated as follows:

Region Nuwber of Telephone
Region 7 231
Region 8 151
Region 9 19

Total - 401

Details are shown in Table 5.27and Appendix-4.5,

Relation between the number of telephone and project area are shown
in Table 5.3. The number of coverage area is from 0.2 to 3.4 zonemen a
wireless telephoﬁe'and average 15;1;2 zonemen. One portable wireless

teleﬁhoﬁe will be able to céver_the extent of average 3,500 ha.



5.3.3 VHF/FM Mobile Station

VHF/FM mobile radio shall be_equipped'Withfthe,éxisting=vehiclé as
a supplemental communication facilities within pr0jeCt.aré3h'.0n3_59t~18

given to each project office. Number of station is as follows:

‘Region o Number,of}Station"
Region 7 - . 15
Region 8§ . : . 11
Region 9 : RTINS |

Total _ ' o _ gz

Details are shown in Téble 5.2.
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~ CHAPTER 6. IMPROVEMENT PLAN OF MONITORING SYSTEM

6.1 Water Level at Regulator Station
6.1.1 Outline 
Mast.of water level observation are currently measured with staff
‘gauge. In the improvement'plan, regulator stations are'sélected by
_management level An taking account of canal capacity and required

' accuracy of observed data. .In this selection, the following observation

' methods are considered
- _Stafffgaﬁge_and visual measurement
?n-'AutématiCagauge,andxvisuél'measurement
- ?Autoﬁatiq-gauge'with:telemeter

: 6}1.2;.Improvément plan by Management Level

Number of -regulator stations in:the Delta to be monitored is as

.follows:;
Level;.' Regulator_and_Canal to be Moniltored | Number of Station
1. - Major regulator in ‘Chao ?hfaya, Suphan,. 32
. Nel river and. Chainat-Pasak, Raphiphatana
canal
v 2 o In addition to the regulator of Level- 1, 128

'yregulator in the main - canal, of which

':fcapaoity 1s 10.0 cu.m/s.

3 ,1-A11 regulators along canal, except FTO. 1,507

(farm turn—out)

4 A1l regulator and ETO. - 7,872
' Note: Details are shown ‘in Appendix-4.6. '



Observation method will be_imprqved at some importentfpeiets

selected in the above stations, Water level at remaining stations is

measured by the same method as present,

Improvement plans by managemeht level are considered as follows:

Level~1:

Levelwz:

Level-3:

Water level is basically observed.by seaff-gauge becaese=
monitored stations are a fee and high'accﬁraCy of - .
monitored data is not requifee'ih-teis level.,  Therefore,
rehabilitation”of:ZO pereent-of'existing staff gauges are

planned at regulator sites along the canal of whieh

capacity is more than 1. 0 m /s.

In this 1eve1 water flow up ‘to ‘main canal will have to
be monitored. Then, amounts of ‘water. releases at major'
regulators and water supply into main- canal are precisely'
measured to grasp water flow situations. Automatic water
level gauges, therefore,fsre installied atrup end:down
sites of major regdlaters end:fiISt regulator ie main

canal of which capacity is more than'lQ;O:mB/s.ﬂ

In this level, water flow up to FTO-wili have to be

monitored., ‘Besides amounts of water releases and water -

supply of the above Level- 2, estimation of water
eonsumption in main,eanal is required to grasp- amount of
water supply into 1atera1 canal Automatic gauges, .
therefore, are installed at flrst and last regulators in
main canal. Observed’ data by present staff gauge are -
also used for the above estimation and water allocation
plan. .And telemeter equipment ‘are introduced at maJor
regulator sites of the above Level 1, because quick

response for water allocation plan up to ¥TO and accuracy

-of monitored data at thoge points are required to some

extent.
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-In this level, water flow up to at on-farm will have to

*be'monltored. Based on the same concepts as the above

';1evels, each amount of water release, supply and

, consumption.is estimated 1n'all canals. Then, automatic

»gauges53re installed at first and last regulators in

-fééna}-ofrcapacity more -than 1.0 m3/s._.Telemeter

Fédﬁipment is ‘also .installed at first regulator in main

canals so as to grasp water flow conditions, in additiomn

to-the Level-3.

6.1.3 Teélemeter Station

Télémetér syStem3is'1ﬁtroduced'at some important sites in Levels-3

and 4. Cousidering a large number of monltorlng sites and data

-transmission, automatic data observation/collection system with

telemeter-equipment at key regulator is proposed. Types of telemeter

station are considered as follows: .

Type

Observation Items and Gauging Station

‘Water level gauging station with telemeter equipment

is installed at side of river or canal.

‘Water level gauging stations with telemeter equipment

are installgd:at'up/down_éide of regulator,

Water level and rainfall gauging stations with telemeter

.eqﬁipment are installed at side of river or canal.

Water level and .rainfall gauging stations with telemeter

?équipment are installed at side of regulator.

Note:!

'Schematic_diagram is shown in Figure 6-1 and
Appendix-4.6.



6.1.&--ImprovementiPlan_

Observatidn stations are selacted.by prdjeét“dreé;;taking'accgunt
.bf canal capécity'and'the above-mentloned concéﬁts forfimpfcvement. '
Most of the selected: points are located at the existing stations and are.
operated by O/M Division. The water 1evel gauged are transmitted by
improved communication facilities from the. observation site to the
project office. Collected data are compiled and transmitted to the Head

" Office and Regional Offices_fqr the water management purpose.

Details of the number of gauging stations are shown in Table 6~ 1
Telemeter stations are shown in Tables 6-2 and 6-3. 41 ‘and 85 telemeter
stations'are.proposed in Levels-3 and 4, as shown in- Figures 6-2 and
6~3, respectively. _Details in delta 1s shown in Figure 6~4 and Table
b4, '

6.2 Water Level in River System

6.2,1 Basic Concept

~ In addition to the regulator sites,'ﬁater lével in river‘éystem is’
observed for forecasting side flow and monitoring wa;er fiow‘Situations.
Observation/data traﬁsmission methods will be imﬁroved_at soﬁe selected
stations, as well as the regulatoi sites., Most of'selected ﬁbiﬁts ére
located  at the existing stations and are gauged by Hydrology Division.

The existing stations are available for improvement plan.
6.2.2 Observation/Data Collection Method

Observation and data-éoliection method are improved, taking account
of the availability of existing gauging statlons and water managément

purpose by level.

The following alternative types are considered: |



. Type=lt

- Type-2:

- "Type-3:

Type—b:

Type—-5:

Type~T(1):

,Exis;ing dbseryation device.is.available. But,

communication facilities such as HF/SSB or VHF/FM radio
1s provided for quick data traﬁsmission. Therefore,
sﬁatign.house_beside the existing gauge and radio

facilities are constructed in this type.

Automatic water level ‘gauge is installed to.grasp precise
water flow situation at that point. Data ¢olléctiqn.is

done by the same method as the present or by using

. improved communication facilities at near office for

weekly-water_allocatiqn plan.“ Thexrefore, gauging station

~ is newly constructed iﬁ this type.

In addition to the'automatic water level gauge of Type-2,

automatic rainfall gauge 1s also installed at same site

for forecast of basin runoff, Data collection is the

~same as.the Type-2. ‘Therefore, both of automatic water

level and rainfall gauges are installed in this type.

Automaqié_wétér 1gvél.gauge is installed to grasp precise

‘wéter flow condition at that poinﬁ. Radio facilities are

aléo provi&ed for quick data transmission at required

“time. ‘Data/information is communicated by volce such as

the TypéQi. Therefore, automatic water level gauge and

'statipn house with radic facilities are newly constructed

in this type.

In addition to the Type-4, automatic rainfall gauge is

also installed at same site. Data/information of water

" level/rainfall and water flow condition in surrounding .

area are transmitted by voice. Therefore, automatic

water level/rainfall gauges and station house with radio

_iabili;ies'are_newly constructed in this type.

-Automatic Water level gauge with telemeter is installed.

Data is_aﬁtomatically collected for various water

management purposes. Gauging station with telemeter and

house are newly comstructed.
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Type=T(3): In addition to the above T(l), automatie rainfall gauge
{s also installed at same site. Automatic gauges and
house with telemeter are_newly'constfucted; T(1) and

T(3) are the same types as described in 6.1.

6.2.3 Improvement Plan
Gauging stations are selected in view of the'following conditions:

- Hydfology data in the upper basin are mainly used for

| estimation of amount of inflows_into_réserﬁbifs. Observed
data are not needed for weekly water allocation plan. And,
quick data collection system are not reduired, considerihg '

time lag of basin runoff.

- In the middle basin, hydrology data are used for forecaéting
of side flows between the both reservolrs and Nakhon Sawan.
Even though there is about 1-week lag from the time of water
releases ffom reservoirs to the time of arrival at Nakhon
Sawan, it is desirable for water allocation planning to
collect the observed data/infdrmétion as quickly as possible.

Quick data collection makes forecasting of side flow easy.

- In the lower basin, hydrology data are useful for
understanding of water flow situation. Quick data collection
are required to plan watery allocation and instruct gate

operation.

Based on the above cdnditions, observation type and gauging statlion
are selected by levels, taking account of the aVéilébiiit? of existing
network., In case of high target,'many observed data'anﬂ'quick' |
transmission are required in the respective sub-basins. - Most of
selected stations are located near the ekisting one."But, as for the
Sakae Krang and Pasak river basins, néw gauging stations are proposed.
Selected stations by levels are shown in Figure 6-5. Number of

observation station selected are shown in Table 6-5.



6.3 Rainfall Station

6.3.1 Qutline

Rainfall data is used for calculation of effective rainfall, basin
éreal.rainfall and run—off'diSCharge in sub-basins. Some rainfall data
are observed together with water level in the regulator or river sides.
In the improvement plan, therefore, new gauging stations are proposed in

addition to the previous plan,
~6,3.2  Improvement Plan

_Rainfall‘is basically observed by the same method as the present,
andhébllectéd by the improved communication system in the upper and
middle basins. In the lower basin, present observation network is well
déveloped and most of the existing gauges are available for water
management. Observed data are collected by improved radio facilities.
In Levels-3 and 4, collected data are processed in project offices to

make water distribution plan within project area.
The following improvement plan are considered by management level.

Level-~1l: Existing reserving rain gauges are used. But, 10 percent

of the existing gauges are rehabilitated in project area,
Level~2: Automatic rainfall gauges are introduced in project area
to grasp.raiﬁfall pattern. One set is installed in one

 project area.

Level-3: Automatic rainfail'gauges are introduced under the same

concept as the Level-2,

Level~4: Same as the Level-3., DRut, one set is installed in one

section area under the project.

The number of stations are shown in Table 6-6,



6.4 TField Moisture Condition

6.4,1 Outline.

Field moisture condition is one of important'factorsjfor'onmfarm
management . Moisture conditions are basically estimated by zome. But,
present'method is apt to make some errors because'of pérsonal Judgment
by zoneﬁan. In the improvement plan,_therefofe,'some devices are.
introduced to help zoneman measure it. But, observation is dﬁﬁe=by

visual'measurement.
6.4.2 JImprovement Tlan

Submergence depth in paddy fileld is measured in some fields alOﬁg
canagl. Precise management requires to increase in opportunity for
patrol and to provide an adequate appraisal method fdr télerable depth
by growing stage.  For the purpose of that, patrol/communication
vehicles a?e provided in project area. Regarding the épptaisal method,
it.is desirable to make gﬁidelines through managéméﬁt activities-in the

proposed model projects.

In case of upland crops, soil moisture conditions are currently
judged from their appearance. Present water suppiy-fbr upland'cfops is
involved in that of paddy field., Measurement of soil moisture condition
will be necessary for effective use of limited water resources in

future,

In the improvement plan, thefefore, soil moisture meter is
installed in selected flelds in lLevels-3 and &, Relation betwéen :
moisture content and crops will be deéirably stﬁdied in model projects.

Plans are considered as follows:

Level-1: Measurement is done by the same method as the present.
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Level-2: Basically same as the Leveél-l. But, measurement is

"éxpécted_to be higher accuracy than the Level-1,
Level~3: In case of paddy field, the same method as the above is
apblied. Soil molsture meter is Installed in

conservation irrigation area.

Level-4: Same as the Level-3. Moisture meter is installed on a

section basis in project area.
Numbet of meter necessitated is shown in Table 6-7.

6.5 Water:Quélity

6.5.1 Qutline

Water quélity problem is getting more important every year, from
viewpoints of agriculture in urbanization in the lower delta.
Therefore, water quality meter'is introduced to monitor water quality'in

creeks,. canals and rivers.
6.5.2 Improvement Plan

Water qualities are measured in river system and in canals or
creeks, which are executed by Hydrology Division and O/M Division,
respéctively. Two types of water quality meter are considered .in
improvement plan. One is portable type for any time and place. The

other is fixed type for continuous observation at fixed station.

Three stations of fixed type are instalied in river system, as

below:



: Existing - Number of~éutoﬁatic:water
New River near. quality meter by management level
Station System - Station Level-1 Level-2 Level-3 Level-4 Remarks

W.18  Chao c.29 - -
W.19 Phraya C.4 - -
W.21  Tha Chin - -

Total - -

o = e =
T = e

Improvement plan in canals or creeks are considered by project

area, as feollows:
Tevel-1: Same as the present condition,

Level-2: Portable type is introduced in conservation irrigation.

area.

level-3: Both of portable and fixed types are introduced in

conservation area.

Level~4: Same as the Level-3, Portéble one 1s ‘introduced on a

section basis,

Stations_bf fixed type will be selected in canals,_cpnsidering .
observation network including porfable types in project area, “The
number of quality meter introduced by project area is shown in Table

68,

6,6 Groundwater

6.6.1 Outline

Irrigation water suppiy is consisted of surface flow from regulator
and groundwater including return flow from upper basin. At preseﬁt,

availlability of groundwater 1s considered based on past experieﬁcé.



_Water'supply from'grouﬁdwater is important factor in dry season.
* Continuous observation and analysis are required for examination on

availability of groundwater.
6.6}2_ Improvement Plan

'Grouhdwéter'leyel observation is currently performed in the project
area in the upper delta. The present observation network is basically
used in Levels-1, 2 and 3. In Level-4, groundwater level gauges are new

introduced in all project area in the delta, as shown in Appendix-4.5.

6.7. Monitoring Faecilities in Office
6.7.1 Vehicle

One of difficulties in water operation is owing to lack of wvehicle
for patrel and communication in project area. In the improvement plan,
motorcycles and patrol cars are pro#ided for monitoring on a section and

project basis,_as shown in Table 6-9..
6.7.2 Monitoring and Verification Facilities

Monitoring and verification facilities are introduced for better
understanding water flow conditions, . Display panel and video system are
considered in the improvement plan, from viewpoints of managemeﬁt manner
by proposed levels. In Level~4, some facilities will be introduced in
project office, because many pefformance for management activities will
be required at on-farm level. Improvemeﬁt plan is sﬁown in Table

6-10.
6.7.3 Operation Room

'Operation room is improved'for smooth management activities in
Levels?B'and 4.' Floor area is estimated in taking account of the size
of introduced equipment and space for required management activities.

Required area is shown in Table 6-11,






. CHAPTER 7 . IMPROVEMENT PLAN OF MONITORING/COMMUNICATION SYSTEM
- IN THE UPPER AND MIDDLE BASINS '

7.1 Improvement'Plan of Communication Systéﬁ

'7.1.1 ‘Basic Concept

The same leased circuit from TOT as the Delta is PIOPOQed as a
'trunk llne between ‘Head Office and Regional Offices. The number of

channels requited in these lines {is shown in Flgure 3-4,

'liﬁﬁfﬁﬁe@ent of ‘HF/SSB or VHF/?M radio facilities and introduction
of ruralffgdioteiephone-system are proposed as a local circuit.
Impxdvemeﬁﬁ.df-wire.telgphone.ié'not planned'in local ¢ircﬁit; because
‘higher construction cost is'feQuired for improvement of 1qng:distagcé
coﬁmunicatiOn:among offices in widespreéd coverage area with undulated

land.

AB a field c1rcuit, 1mprovement of RID wire telephone and VHF/FM

radlo facilities are proposed

 Relation between management levels and the above improvement plan

" is the same as in the delta.
7.1.2 Imptovemeht P1an of Communication System

~ HF/$SB and VHF/FM radio .
Réplacement'of old facilities and introduction of new one are
_ planned in’ Level—l, ag a basic communication facilities. The

number of HF/SSB ‘and VHF/FM radio stations to be improved are

"20 and 53,_respective1y.

' = Rural radiotelephone.
" Rural radiotelephone system are introduced at regional offices
and some project offices. Main stations are located in the

| reglonal offices énd_submstations'afe selected under the



condition that communication distance between main-and
sub-station is shorter than 50 km. Number of station selected

is as follows:

" Region Area \ " Main Statiaﬁ ﬁo} of.SﬁB~Stéfion
Region 1 © Regiomnal bffice No.l 6
Region 2 Regional Office No.2 3
Region 3 Regional Office'No;ﬁ 3
Pichit ?rcjéct- ‘ . 2
(Regional Office No.7) (1)
Total _ 4 Stations : 15

Note: () is ﬁakhpn Sawan”Project Office which is
sub-station under the main station in the
Regional Office No.7. '

- Low capacity multiplex radio

Low capacity multiplex radio facilities are introduced at
Regional 3 and Pichit project offices, because of many

communication volume between those offices..

- Private automatic branch exchange _
Private automatic branch exchange (PABX) is introduced at the
project office,

Improvement plén is summarized in Table 7.1.

7.2 Improvement Plan of Monitoring System

7.2.1 Hydrology Observation
Introduction plan of observation facilities is formulated based on

the same concepts as in the delta. The number of stations 1s estimated

by reglonal area, taking account of-ifrigation area.
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7.2.2 Mbniforing Facilities in Offices

Display'paﬁél, telemeter equipment and operation room are subject
to impféﬁementfof monltoring facilities in management offices.
.Improvementrplaﬁ'is formulated based on the same concepts as in the
delta. But, priority is given to the Regional 3 Office in Level-3,
siﬁée this office has-to‘aistribute irrigation water under water
.releases'from reservoirs as well as In the Delta. In the improvement
plén in Leﬁel«&, it is considered that number of operation room to be

constructed is assumed at about half of existing one.

7.2.3 Vehicle
~ Motoreycle and patrol car are provided for irrigation area.
Réqﬁired number of vehicle is estimated based on irrigation area and

number of offices.

Improvement plan is summarized in Table B8-2.






CHAPTER 8  COST ESTIMATE

Improvement plan has Been formulated by management level.
.Construction of~ equipment/facilities is aleo proposed by improvement
;system and construction cost is estimated based on the unit cost of
_equipment, materials ‘and other necessary ltems on the basis of.
pleliminary design. Construction cost 1s consisted of purchase of
_equlpment/facilities, installacion, construction and engineering
services for detailed design,'superv191on and physical contingency,
Maintenance cost for spare parts, other mlscellaneous expensas and
rental fee of TOT is also estimated by level. Maintenance cost is

assumed at 2% of introduced equipment._

8.1 Monitoring System

Proposed'eduipment and facilities is shown in Tables 8-1 and 8-2.
8.1.1 Construction Cost
The cost for each level is as follows:

(1) Lower Basin
{(Unit: Million Baht)

Itemsg Level-1 Level-2 Level-3 Level-4

1. Construction of facilities 18 79 288 656
2. Engineering services . 3 15 57 131
3. Contingency -2 | 9 34 78
' Total , 23 103 379 865

———— — ——

Note: Engiheering'eervices is 20% of direct cost 1

. Contingenoy is about 10%Z of cost (1 to 2)



(11) Upper and Middle Basin Lol
' (Unit: Million Baht)

Items Level-l Level-2 Level-3  L¢véi¥4

1. Construction of facilities 6 35 o 62 241

2. Engineering services 1 7 12 48

3. Contingency 1 T 28
8

Total 46 81 317

8.1.2 Maintenance Cost

Annual maintenance cost of lower basin is estimated at the amount -

of 1.3, 4.0 and 9.2 million Baht in Levels-2 to 4.

8.2 Coﬁmunication System

Proposed equipment and facilities is shown in Tables 8~3 and 8-4,
8.2.1 Construction Cost
The cost for each level is as follows:

(1) Lover Basin
(Unit: Million Baht)

“Ttems Level-]1 Level-2 Level;37 teVelué'
1. Construction of facilities 18 368 368 368
2. Engineering services -~ . 3 73 73 73 o
3. Contingency : 2 &6 . 44 _A&
Total 23 . 485 485 485



1(11) Upper and Middle Basin

(Unit: Million Baht)

Items Level-l Level-2 Level-3 Level-4
1. Comstruction of facilities . - 25 238 238 238
2. Engineering_services 5 47 &7 47
3. Contingency s 3 28 28 28
‘Total =~ 33 313 313 313

8.2.2 Maintenance

- Rental fee of TOT line is involved in maintenance cost after the
congtruction. Annual'maintenancé cost of lower basin is estimated at

0.3, 9.2, I0.0_and 12,0 milliop,Baht in Levels—1 to 4.
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CHAPTER 9 CURRENT DATA MANAGEMENT SYSTEM

r.EffegtiVe'utilization of information depends much on timely data
COliection,‘prompt"and'smooth'data'trahsfer, proper data _ '
~ compilation/processing and easy-retrievable data custody.  From the
above points of view, a series bf'site suréeys and'questionnaire.sur§eys
- ‘have been made. _The currernt data management system for water management

-~ has been found as follows. .

9.1. Data Collection and Data Transfer

Data for water manageitent are categorized into four, as follows:

(1) Farming data (farﬁihg.stage and acreage by each crop, etc.)

(2) Hydraulic/hydrological data (water table,_flow rainfall,
water quaiity,'underground water level, etc.)

(3)  Water operation records (gate operation, instruction from
upber*ordinaté office,_etc.) '

{4) Construction/Repair/Rehabilitation records (canal, régulator,

ete.)

Data of the above categories (1), (2), and (3) are collected by
zonemen and ‘watetr masters, while (4) 1is occasionally recorded by

Project/Regional/Head Offices.

ZZSIFafming’aCtivities are reported from Pfoject Offices to the Head
‘Office weekly in two different forms. One is for Agricultural
_Irrigatioﬁ 0ffice in the 0 & M Division, and another is for Water
'Opération-Center in the same Division. Data to be Informed in the two

forms are compiled to serve for each-of them, however, most of their .

-coﬁtéhté“are_ovérlapped. Project Offlces fill up preliminary data
sheets before reckoning into the two forms to avold mis-calculation and
- cdﬁfiicf between the two. At the end of each season, Project Offices

are required to report seasonal summary.



Most of Seéctional Offices (Water Master's Officés) under Project
O0ffices conduct seasonal or annual survey in advance to know plaﬁned_
cropping area before it starts. This is used as acreage indices in the
sesson. Zonemen's survey is made usually once a couple of days, ahd
zonemen enumefate acreage and report to Sectional-Qffice by one day

before reporting to the Head Office,

Data items (2) at key sites are reported regularly.once'a day, from
Project Offices to Regional Office concerned. Régional-offiées tranSfer
the reported data to the Head Office and file the data forsocdasidngl
reference. Operational instructions are filed in Officés.cthgrﬁed;
except in the Head Office., Operational activities are recorded and
filed in the Project Offices/Sectional Offices. Media for data transfer

vaiies by conditions such as radio, postal service.

Difficulties in data collection were surveyed by the Study Team.
Out of thus answered difficulties, "insufficient knowladge of staff
concerned” has been aware by the Head Office, consequentlyfo'& M
Division and Training Diviéioﬁ are coopérétively working to lmprove

educational/training programs for the staffs-in-charge.

9.2 Data Compilation and Data Processing

Data collected in field are primarily compiled in Sectidnél/?rojett
Offices, and transferred to the senior offices, “Little procéssings'are
made before the Head Office receives the data because of some
difficulties in processings of complex data and in securing capable
manpower for the processing in the offices when computerized data
processing system was introduced for water management. Therefore, data
compilation by computer programs and data processing has been '
centralized in the_Head'Office since installation of-a computer .(Model
IBM 1130) for water management. The computer application programs for

water management had been well designed and developed at the time being.
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' These computex programs were improved when the IBM 1130 was
_replaced by VAX 11/750, however, current development in data processing
technologies has come to.require more efficient data processing system
' to ease bufdens of'offices/étaffninwchargé. Water allocation from
resefvoirs to the'fafm needs ‘to be scheduled precisely, and therefore it
is urgent to answer fhe3réquirementé for efficient data processing and

prompt_operational instructions in response to field conditions.

9.3 Data Custody and Data Retrieval

Thfough the site surveys and the questionnaire surveys, it has been
found thathOfficés concerned have several difficulties in data custody
‘and data retrieval. In short, difficulties are in (1) indexing/filing
data and (2) data'storage space. Satisfactory solution for the above
(1) and (2) will extend avallability of data not only to the .

Sections/Divisions ‘concerned but also.to other Sections/Divisions.

9.4 Other Aspects of Data Management in RID

o RID has pespectable history in implementation of numerous Important
works, therefore each Section/Divigion/0ffice has accumulated their
knowledge/ekperience supported by enormous volume of data. These data
are kept in various ways and places. Drawings of structures are ﬁsually
stored in RID warehouse in Pakred. Weekly farming activities from
Project Offices are kept both in Project Offices and the Head Office.
Operation records of structures are kept in Sectional/Project/Regional
Offices. Project information are filed in Regilonal Office and the Head
office.

Theae suggest necessity of well- designed information inventory
system. RID have also exerted to improve environment of data retrieval,
Some Divisions have thelr own computerized systems, such as personnel
data base-sySteﬁ of Personnel Division, SSIP project information system
of'Small—ScalelProject Construction Division and O & M Division.

Moreover, hydrolegical data base system and newly-built dam safety data



base system have been setwup by Divisions concerned oriented by IEC
speclalists, Utilization of convenient data processing technologies are

longed by Project 0ffices, in accordance with the‘qpestionnaire survay.

The questionnaire survey indicates that data needed by a Division
is not always data kept/handled by the Div191on. ‘Bhare of convenient
use and even en;oyment of integrated information are, thérefore,

inevitable_choice_for a great step to_ﬁutﬁre.functibns of RID. ..



CHAPTER 10  DATA MANAGEMENT SYSTEM IMPROVEMENT

1041 .GeneraIHConbepts :
_10.1.l “Necessary Preparétdry Works .

Well maneged'deta;system, systematic complex of data,.can offer
feliable matefiaie not onlf for wafer management but also fox project'
planning, rural improvement,-operation and maintenance, and so forth.
" For improvement of the present data management system to be with the

above functions, following preparatory works are listed.

- Unifieefien of data management system and data code system.
- Improvemenﬁ_of data communication system.

- ”'Impfovement of data processing system and data storage system.
. 'Improvenent of public iniormation service_system.

- . Examination of practical operation system.
10.1.2 Conception of Data Management System

Data management system does not necessarily mean .computerization of
data management but rationalizat1on of information flow, data

assortment; data custody and system administration.
10.1.3 Information Flow

'Impronenent of communication system as aforementioned directly
contributes to better informetlon flow. However, improvement of watek
management system and data management system may fall unless a consensus

: among Sections[Divisions on improvement of information flow is obtained.

A configuration of a proposed concept, Information Bus Line (IBL)

or common data commnnlcation line, 1s shown in Figure 10-1,



Significant merits of this concept are:

i) Concurrent utilization of information even at remote offices.
11) E1imination of duplicatlon/conflict of data. ' '
iii) Promptness of information.

iv)  Availlability of data as common property.

Radio, RID and - TOT telephone, or posLal service are used ‘for
information communication at present. Until computerized information
system is equipped, inquiry and transfer of information shall utilize
the present system. For unautomated offices;'imﬁediate up@er»ordinate

offices shall act the part of their subordinate offices for the time .

being.

Even if automated facilities~are'not-equiﬁped,'ébbve items ii) and
iv)will bemefit RID. Automatéd‘Informétion'Bus‘Line (IBL},réspecially
in case of computerization, needs on-line or off-line coﬁmunication
link., Though this concept might-be_féaliied éven-without'cémpﬁterized
facilitiés, however, if any automated facilities are available, it is

surely helpful for implementation of the services.

10.1.4 Data Assortment

Information to be utilized by unspecified users need to be indexed
with well-examined criteria for assortment. For the sake, the following

are indispensable.

i) Categorization .of requirement from users to save procedure for

retrieval from 1ntricacy

il) Clarification'of-relation betyeen data to make_assortment/

identification systematic and compact.'

iii) Unification of indexing system for the.éame-&aﬁa category to

save coding from confusion and complication.



iv) Simplificatioo of indexing criteria to eliminate misindexing.

This methodology can usefully be applied to any kind of assortment,
even to nonwautomated one. However, when this method is applled to-
computer data assortment its convenience fully empowers information

retrievaly

o Some - kinds of indexing eystem may be observed in every offioe,.such
ag 0 & M Division s fiow gauging station code system, Hydrology
Division 8 hydrological gauging statlon code system, etc. Therefore, if
. these existing indexing system are improved by applying the.above items

i) = iv),”RID‘s practical performance can be impresSiﬁely advanced,
10:1.5 Data Custody

- Amount of data in RID increaees year by year,'consequeotly, data
aSSoftment and cuetody_are becoming enofmous'voiome of work.
. Furthermore, stock of data in offices 1s in danger of loss and damage.
Cooperation:amoﬁg Divisiona'is indispensable for rational and economical
data/information management.. Management of data as common propertiesq:
may require well-examined data storage/management system. If data are
s;ored/managed as shown in Figure 10-1, burden of management will not

concentrate upon a specific part of the system.

In thls concept, each system ahall manage "its own data, and if
occasional necessity of other systems information arises, the system
can access other data storages through the Information Bus Line (IBL).

'Inquiry with this procedure will less bother the inguired office than
with the present procedure. In other words, the whole RID data storage
consists of each partial storage and it works as a virtual storage as if

each system_owns ‘the whole RID data storage.

7 Thie method also has ‘some other important ‘merits. The first merit
is adaptability for offices not equipped yet with computers, because
;‘this otfice—wise data management will not change the present data
management system drastically The second is easy.duplication of stored
.data (from hard disk to magnetir tape, for instance). This offers

_security of data against data destruction.
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10.1.6 System Administration

In the above mentioned decentraliéed system ofganizatidn; éach.
system office shall take responsibility of data.manageMehE'cdﬁéernihg
the office as same as present. Howevef; the central systéﬁ éﬁall be
responsible for administration of the whole system. Theteforé,“thé
central system shall regulate system operation, and lead subotdinate'
systems to follow the regulatiohs. The céntral.System shall be informed
of condition of subordinate systems, especially of accidental mishéps on
IBL and data storages. Inh case of miéhaps.QnJIBL, the central system
shall secure substitutional media, and shall inform affécted offices.
Efficiency and éecurity of the whole system ghall be supervised by the

central and sub-systems in accordance with well-examined guidelines.

10.2 Systems Formulation

10.2.1 Hardware Formulation

Tn order to relieve data custody/retrieval/proéessing from
intricacy and superannuation, personal computers_(personal—usé—Brienteﬁ.
computer) and computer network technology shall be introduced to the new
data management system. Offices to be equipped with computer are the
Head Office, Regional 0ffices, Hydrological ﬁegibnal Offices and Projéct
Offices. The computers are required to have capability of operation :

under multi-programmable 0S (Operating System), .

Moreovér} for efficiency of computer network system, key stations .
shall have computers with higher processing capacity to ménage
sub-ordinate system. In other words, key no;ies shall consist at _- least
of one engineering work station (EWS). 1In this system, EWS can not only
be terminal node but also be middle-ordinate host sysﬁem. This'reléases
the main host computer from heavy occupation of its time resource by

management of 2ll sub-ordinate nodes.

Computer communication shall utilize the improved telecommunication

system, especially private/T0T wire telephone. ?roper“transmissidﬁ'raté



on wife'telephqne”in Thailand may be 1,200 bps (bits per second}, unless
'.rapid'qualitetive improvement of telephone line enable 2,400 bps or more
density of phase modulation. However, among on-line conmnected nodes
(sucﬁ as'terminals in one office} can enjoy high density communication
of 4,800 or 9,600 bps or higher.

As ene of advantagéé of tﬁe said network system, data stored In
remofe'offices afe.concurrently avallable in'any member office, as 1f
all data in the network system are stored in each office. DBMS
(data—base management system) and computer communication softwares for
the said 1ntegrated personal computer system shall be selected from high
‘performance softwares in market in order to realize smooth
introductlon/operation even in local o‘flces. Basic configuratioh of

the system is shown in Figure 10-2

In'adaition to the above, equipped facsimile system giveé high

convenience for data drawn, such as weather charg,

'Fo: trensition period before installation of computer system, voice
communication by use of radio/wire telephone and postal service shall

stand pfoxy'for data comﬁunication system,
10.2.2 Software Formulation

Operafion of the system shall be under control of a management
committee whieh consists of representatives of Divisions concerned, such
as-Deta'Processing Division, O & M Division, Hydrology Division, Project
Planning Division, etc. Management system shall be designed to have a
hierarchic structure to correspond to levels of management, namely, the
Head Offlce level Regional Qffice level, Project Office level and
.Sectional (Hater Master's) Office level. Computer and peripherels shall
be installed at the Head Office,.Regional Offices and Project Offices.
Their roles are preseﬁted as shown in Table 10-1. For field data
c011eetion'by zenemen under water master, some unified data formats
" shall be employed. Introductlon of uniffed data formats provides
convenlence for syetematic fleld data collection and computer data
input. Data can easily be reclassified or recalculated for varicus

‘tequirements if the formats are properly designed.
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10.3 Plan of Installation

Plan of installation can be chosen from Level-l to Level-&, in
accordance with degree of necessity. Each level may.be.aﬂjusted at the
time of implementation plan. At any ievel, installatibn'end
introductlon of equipment must not disturb daily work on water
management, therefore, step—by~step implementation need be undertaken as

below.

The first step consists of eetablishment of the System operation
committee, exchange'of_ddta inventory among offices,idata'indexiﬁg, '
design of data}sﬁrvey forms and inquiry forms, SCheduling of |
installation, plan of computér applieetion softweres; ete, This step is
indispensable for any level of the plan of instailatien;. Though '
hardwares are not equipped yet, exchange of data inventory and unified

data/survey forms will highly enhance data efficieﬁcy in RID.

The second step does installation of equipment, installetin of
‘basic computer ‘software (such as operating system), desxgn of computer
application softwares, etc. Hardware installation may ‘be started from
offices of higher management level, such as Head Office and Regional
Offices, However, due to imbalance of hatdware/seftware Installation,
system efficlency is not so high in comparieon with finaﬁcial-
investment. Nevertheless, this step is a key step for the system
formulation. Because in this_etep, design of éomputet application
softwares, test operation and actual daily oeeration are thé ﬁost

important barts'of the step.

The third step, which is the step during actual bperation, is step
of expansion of the second step, staff training and operation.and
maintenance of the system. In this step, completion of |
hardware/software. installation fully empowers data/water management
system. Each subwsystem functions as a part of the integrated data—base'
network terminal and a local water management center. . Data .
inquiry/retrleval can be carried out with lightening speed throughout

the basin,



10.4 Equipment Plan and Implementation Cost

_ Improvemenp plan of facilities in offices concerned is summarized
as shown in Tables 10~2 and 10-3. Improvement plan by project is shown
in Table 10-4,

‘Construction cost of lower basin is as follows:

{Unit: Million Bahti)

Ttem . Level-1 Levél—Q Level-3 Level-4
1. Constructioh/lnétaliation 14(-) 36(2) 77(4) . . 151(11)
2. Design and /v - 3 7(1) 15¢1)  30(2)
3. Contingency 2(~) G 9(1) 18(1)

Total 19(-) 47(3) 101(6)  199(14)

%) _,.Cost for Design and supervision is 20% of 1, Contingency is
10% of (1+2),

( )...for Upper and Middle Basin.
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Table 3-1 COMPARISON OF ALTERNATIVE SYSTEM

© (Unit ; 1000 Baht)

flternatrive Construction Depreciaiion Rental Maintenance - Total

and TOT

® Line by 10T

Plan Cost Cost ‘. Cost Cost . VCost
(1) Line by RID 105,000 9.8 - - 1,902 1L10
@ Line by RID 93,000 .48 LG4 L3 10,414

- 5600 - - 3,600

Note : - Detail of construction cost of alternatives (1) énd (2)

s refefed to Table 3;2 and APPENDIX 4,3.

- Rental cost of TOT line is refered-to Table 3-2 and APPENUIX'é.S.



Table 3-2 BREAKDOWN OF CONSTRUGTION AND ANNUAL COST (2)

(continued)
{unit: 1,000 Yen)
(2)' Anﬁual_Cost"
~ Depreciation 44,930 (7,438,000 Baht)
© 560,000 x 0.08024 o
~ Maintenance 8,170 ( 1,362,000 Baht)
® Equipments 5,250

262,600 x 0.02

o

Tower* o 2,920
76,800 x 0.3 x 0.18097 x 0.7

- - Rental charge - 9,680 ( 1,614,000 Baht)

3. Rental Charge from TOT
'-Rentél cHarge7per channel is as follows.
(1) Trunk Route
| Case (A) more than five years 170 Baht/km/year
Case (B) 1less than five years 340 Baht/km/year
In this study, Case (A) is applied.

{2). Branch Route

Branch route is between TOT Office and RID's Office. Rental
charge is from 1,000 to 3,000 Baht/month on the communication

distance basis.



rable 4-1 IMPROVEMENT PLAN OF VHF/FM RADIO SYSTEM IN LOCAL CIRCUI (LEVEL-1)

Project Name

Regin7

Chao Phraya Dam -
Phonlathep .
-Thabote
Samchook
Dan Chedi
Pho Phraya
Borbmathat
Chanasutr
Yang Manee
Pakhai
. Bang Ban
Chaochet Bang Yihon
Phraya Banlu
Phra Pimon
Pha-si Chéroén
Kra Sieo
Main Regulator

Sub - total

" Region'8, 9

Manorom
Chong Khae
Khoke Kathiem
Reong Rang
.Maharaj
Pasak Tai
Rau gsit Nua
Nakhon Luang
Rangsit Tair’
Klong Darn

Klong Priew

Phra Ong Chaiya Nuchit

Main Regulator
Sub - total
Total

Note; *1=All radio facilities be introduced

Number of VHEF/FM Radio Station

Project*1

{(New}

!

oS b

Project*3

Plogect*2
' (E\ustmgTower) ] (ExiétinqAntenna)
1 -
1 -
- 1
- 1
- 1
— 1
- 1
- 1
1 e
_ 1
- 1
3 - 8
- 1
- 2
- ]
— '1_
- i
— 1
- i
- 1
= 8
3 18

*9 = Radi6 equipment and antenna be replaced. ’I‘ower is available -

*3= Radio equiment be replaced. Tower and antenna is available.

Antenna Type is Fom Element Colmex Antenna.

Antenna Tower is 20m, Conxial cable and commector is 40m or 45m,

‘Main

Regulator

o



' Table 4-2 MAJOR REGULATOR TO BE INTRODUCED VHE/FM RADIO SYSTEM (LEVEL-1)

_ _ Number of VHF /EM Coaxial
-Regﬁlétdr VHE/FM © Antenna cable and - Antenna
Station ‘equipment type coniector  Tower
Pho Koi Regulator 1 AEL.C 3™ 20™
Latchaaou Son 1 4EL.C 35 20"
Bang Yihon ™ 1 AEL.C 35" - a2g™
Phra Sri Sao. " 1 4EL.C 350 2™
Phra Sri Sril " 1 4EL.C 35" 20™
“Ayutthaya - i 4EL.C 35" 20"
" Chao’ Chet Regulator. 1 4BL.C 350 20™
Phraya Banlu ' 1 4RL.C 35" 20™
Phra Pimon " 1 4EL.C 35" 20"
Chimphli 7 1 4EL.C 35" 20™
Menorial Bridge 1 4EL.C 35" 20™
'Béngsﬁlakéd Regulator 1 4EL.C 35" 20"
Kiong Ran:g'si.t " 1 4EL.C 35" 20"
Klong 13 Tail 1 4LL.C 35" 20"
" Note : 4ELC indicates four Element Coliner Antenna



Table 4-3 IMPROVEMENT PLAN OF LOCAL CIRCUIT (LEVEL-2)

~ To Station

Type*!
of
Name of Project Local Cireuit _Name
. Region®_
Chao Phraya Dam PW. . Region T
Phonlathep -do- -do- |
Thabote RR. ~do-
Samchook ~do- "% -do-
Don Chedi -do- Samchook
Pho Phraya -do - -do-
Boromathat P.W. Region T
Chan.é.sutf R.R. -do
Yang Manee -do- Samchook
Phakhai - do - Bang Ban |
Bang Ban TOT Head office
Chaochet Bang Yihon R.R. | Bang Ban
Phraya Banlu TOT Head office
-Phra Pimon - t_io - ;do -
Phasi Charoen -do- -do- -
KraSieo R.R. Samchook
__Region8 _
Manorom R.R. Region 7
Chong Kae ~do- -do-
Koke Kathiem P.W. Region 8
Roeng Rang RR. Klong priew.
Maharaj -do - Region 8 .
Pasak Tai -do- . Kfong Priew
Rﬁngsit Nua -do- Bang Ban
Nakhon Luang -do- -do.- -
Rangsit Tai TOT Head office
Klong Dan -do- - d(}.-.
Klong Priew . -do- Region 8
Phra Ong Chaiyanichit -do- Head dfﬁce_
Note : *1 Type of Loézﬁ Cif'cuit are as folioxvé _ |

P.W. = Private wire telephone system

R.R. = Rural radio system . .
TOT = TOT leased private circuit o .

*2 =

Low capacity multiplex raci%o system shall be introduced. -

-Distance
{km)}

15
182
21
“
19

w0
42
%
35 |

20

26

46

21
25
0.6
95
18
18
26
23
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Table 6-1 "NUMBER OF GAUGING STATION BY PROJECT OFFICE (1)

415

Level-1 Level-2 Level-3 Level-4
o Reta A _Teleneter Telencler
. Project: . Gauge _Gauge _Auwt (1) (2) (3) (4) _Aut (1) (2) (3) (4)
Phonlathep 96 8 1 1 - - 121 3 - -
Boronmathat 20 8 12 - - - 1 18 - 3 - 1
San_Chuk 16 6 12 - - - 1 16 - 3 - 1
Don Chedi 2 4 T A
Thabote 8 6 S L U B SR
Pho Phraya b8 12 6 - 2 - 1 2 - 6 - I
Chanasutr 33 4 § - - - 1 4 - 2 - 1
Yangnanee 20 6 12 - - - 1 2w - 2 1
Phak Hai 3 6 4 - 1 - 2 6 - 1 - 2
 Bang Ban. 5 - & - - - - 4 - - - -
| Chao Ched-Bang.
~ Yihon g i T D
Phraya Ban Lu 6 2 e | S B |
Phra Pinon 3 6 - -1 -2 - -1 -2
Phasi Charoen 4 - . T
Region-T 171 0 94 1 7 - 1 172 1.2 - 1l
Manorom-Khao Kaeo 23 - - - - -1 28 - - -]
Chong Kae 16 6 8 - - - 1 2 - 2 - 1
Maharaj 28 4 o1 - - - 2 1 3 - -
Khok Kathiem 14 2 8 - -1 18 -2 I
Roeng Rang 7 2 § - - - 1 10 - 2 - 1
Pasak Tai 12 o 4 2 1 - 1 16 2 1 - 1
Nakhon Luang 10 2 6 - - - .- 18 - - - -
 Rangsil Nua . 5 - 2 1 - - 1 4 1 - I
Rangsit Tai 5 2 9 - - 1 4 - - - 1
Khlong Dan 2 2 2 - - - 1 6 - - - 1
Region8 122 99 48 4 1 - 8 150 4 10 - 8
Phra?Ohg Chaiya-
 nuchit 6 - 2 - - - - 6 - - - -
 Total 299 92 144 5 B - 19 328 5 35 - 19
the:Aut j Aufomatic Watér'level_gauge.
' Reha_; Réhabiliiatidn_of.exiéting'staff gauge.



Table 6-1 NUMBER OF GAUGING STATION BY PROJECT OFFICE (2) =

Level3l.

o Levelsd

Level-1} Levéi*Q-
Reha, “Aut - _Telemeter _Telemeter
Pacilities Gauge  Gauge At (1) (2) (3) (4) —Aut (1) (2) (3) (4)
Chao Phraya Dam - - S B PSR
Nare Suan Dam - 2 N R £ S
Vajiralongkorn | ' ;
Dam - 2 20 - - - - -1 = -
Diversion canal :
from Mae klong(1) 1 s e T S SRt
” 2y 1 t L T
Mae Yom Weir - D CE -1 - -
Kiu Lom Dam - 1 1 - - - - -
Total 2. 8§ 4 % - - @ - 41 -2
Total of Staiibn | _ L :
by Project 299 92 144 5 8 - 19 528 5.3 - 19
Grand Total 301 100 148 7 8 - 91 328 9. 36 .2
Nole i Waler level gaﬁge at dam is installed at up and.doﬁﬁ-siEES of dam,



Table 6-2 TELEMETER STATION BY MANAGEMENT LEVEL (1)

'statibh';
_ Number

3

-Level
1

H-3

WA
W5

-6

W7

-8
-9
W10

~" JSta£ion

“Nakhon Sawan(C,2)
sz-".
" Makamthao-Uthong Re,
.:Pﬁéﬁiéthep:Ré,_

. Maharaj Re,

Hanorom Re. -

~ Borommathat Re.
* Chao ‘Phraya Dam .
~ Chong Kae Re:

13Thaﬁofé'Re;

N-11

W-12
W13
W-14
H-15

W16
1T

W-18

PR

20
w2l

- W-22
§-23

W24

W25

- W-26

w2

30

S

W-32

_9433 _

. Chanasutr Re,

Koké_Katﬁiém Re,

Yangmanee Re.

‘Sam Chak Re.

" Phokoi Re,
Pakhai-Chaochet Re.
‘Pakhai Re,
.Bahé-Yihon_Re.
'Pho’ Phraya Re.
:SROEng Rang Re.

Rama VI
Phra Narai Re,

"Phra Sri Sao Waphak Re.
'Phra_Sri Sril Re.
'AyutfhayatS.S)

Chaochet Re. .

Phraya Ban Lu Re.

Singhanatfﬁe.' :
Phra Phimon Re.

~Bang Buanthong Re.

Maha Sawat Re.

. Chimphli Re,
Hemﬁrial Bridge(C.4)

2E-Canal Re,

.7H—34 '

Klong Rangsit Canal

Hanagement
L Office

HyLDiv,"
Manorom Pr.
Phonlathep Pr.

o

Haharaj Pr,

__Borommaﬁhatlpr.
' 'Cha0'thaya'Dam Pr .
_Chong. Kae Pr,’
Thabote Pr.

Chanasutr Pr,
Koke Kathiem Pr.

* Yarigmanee Pr.

Sam Chuk Pr,
Pho Phraya Pr.
Pak #ai Pr.

"t

Pho Phraya Pr.
Roeng Rang Pr.
Pasak Tai Pr.

.
”.

"

" Hy.Div,

Pak Hai Pr.
Phraya Ban Lu Pr.

Chao Chet-Bang Yihon
Phra Phimon Pr,
Phraya Ban Lu Pr.

Phra Phimon Pr,

w
Hy.Div, _
Rangsit Nua Pr, -
Rangsit Tai Pr,

Observation Type '
)

411

O @ @
1 . .
; : -1
.. 1 . ; )
R G
- 1 -
1 . _
;. o B ) 1
- - - 1
: 1
|
|
- - e
- - 1
- 1 -
- 1. .
, 1 _
1 B )
B 1 _
T -
i . -
S
- 1 .
-]
1 -
1 - -
L - -



Table 6-2 TELEMETER STATION BY MANAGEMENT LEVEL (2)

Station S Management  Observation Type
_ Number Station Office . o @ @
_Level-3 ' - ) S E

W-35  Klong 13 Tail Re, Rangsit Tai Pr. S - 1
W-36 " Khlong Dan Re, Khlong Déﬁ Pr. e ¢

W-37  Ang Thong(C.7A) fy.Div. I

¥-38  Kaing Koi e 1 R -

K-33  Diversion from Hae Klong(1) 1. - - -

W-40 ” (2) 1 - - ;

W-41 Naresuan Dam Regional-B_off,. _' e - 1

_Total o 129 -2

Level-4 (in addition to the level-3)

W-42  Vajiralongkorn Dam -  Regional 10 off, - 1 - -
W-43  Mae Yon Weir | - I - -
W-44  Kiu Lom Dam .Regional_z of £, : 1 -
W-45  Ping River (P.12) Hy:Div. e -
H-46 o @ e L T
W-47  Yom River (¥.3%) ‘- I S
w48 -~ (t.17 ” - - 1 -
W-49  Nan River(N,128) oz | - - 1 .
W50 o D e | - -1 s
W-51 # (108 ” S
W-52  Sakaekrang River . o . - _
W-58  Chao Phraya River(C.3) Hy.Div. | | 1 - - B
W-54 v €29 -~ o
W-55  Lop Buri River(L.2A) ” ' 1 - - -
W-56  Pasak River . - I ' ; -1 -
W-57  Sri Nakarindra Dam . . Regional 10 off. 1 - - -
W-58  Kao Laem Dam N ) _Ur'r '
Total of Station W-1 to W-41 of level-§ 12 9
Sub-total | ' 18 12 -8 20
Number of telemeter station in main canal system :Q _f.27'._ -  —
Total .18 3% 8 A



Table 6-3 NUMBER OF TELEMETER STATION IN MAIN CANAL SYSTEM

PrﬂjeCt Name

Type(1)

" Type(2)

Type(3)

Type(4)

Remarks

Phoitlathep -

Borommathat

Sam Chuk

~ Don Chedi’
Thabnie

Pho Phraya
Chanasutr

'Yanémanée

‘Phak Hai -

BMghﬂ;

Chao Chei-Bang Yihon

_Phraﬁa Ban Lu
Pﬁra'Pimon
Phési_Charoen

(Region-T)

Manoron-Khao Kaeo
Chong Kae

Maharaj |

Khok Kathien
Roeng Rang

Pasak Tai

-Nakhdn;Luang
Rangsit Nua
Rangsit Tai
Khlong Dan -
(Region-8)
Phra—Dﬁg Chaiyanuchit

_-Tdtal

L W o

|\ B e BT~ S ate )
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Table 6-5

OBSERVATION STATION IN RIVER SYSTEM BY LEVAL

Telemeter Existing . _
Station River  near Observation/Bata collection type o
number system station  Level-1 Level-2 _Level-3 Level-4 Remarks
- Ping P. 1 - - B
- " P. 19 - - 2 2
¥.45 P. 12 - 1 4 T3
W, 46 # P i 3 5 T(3)
- Wang K. 16 - - - 2
- ” W, 14 - - 2 3
- ” W, 4A - 1 i 4
- Yom Y. 20 - - - 3
W47 < Y. 3A 1 1 5 T(3)
.48 7 Y. 17 - 1 5 T(3)
- Nam N. 35 - - 2 3
W 49 ” N. 124 - 1 Y T(3)
W50 N. 7 1 5 5 T(3)
w.ol ’ N, 10A - 1 4 T(1)
W.52  Sakae - - 4 5 T(3) New
Krang '
W1 Chao C.2 ] 1 T3 . T(3)
.33  Phraya  C.3 - 2. 4 T(1)
W37 o~ €. 7A - | (1) ()
W. 54 " C. 29 1 1 4 T
W. 32 ” C.4 1 1 T(1) oy
- ” - - - - | I Rang Soi
-'Nung
- Suphan - - - - 1 $am Phran
%.55  Lop Buri L.2A - - 1 Ty
W.38  Pasak $.9 1 5 T(1) T
Wt~ 5.5 : - ™D )
w56 v : - : 5 T(3) New
W.57  Mae Klong - - - 2 (1)
#, 58 ,, K. 13 - - 2 T
Total 1 15 23 28
Note T(l) ; Telemeter type(l),

T(3) ; Telemeter type(3)



Table 6-6 'NUMBER OF RAINFALL OBSERVATION STATION BY LEVEL

Number of

Hanagement lLevel and Type
Proiébt reDorfing Level-1 Level-2 Level-3 Level-4
name . stations 1 23 1 23 123 123
Phonlathep g L S R B
“Borommathat 1 1 - - - 1- -11 -41
San Chuk 15 2 - - -1 - 11 -4
Don Chedi 3 - - -1 - -1 - -
Thabote 10 L - - -1- -11 -z2.1
~ Pho Phraya g 1 - - 1. - - 11 - 41
Chanasutr 8 I - - -1 - - 11 - 11
Yangmance 12 1 - - -1- -11 -3.1
‘Phak Hai 3 - - -1 - -1 2 -2 2
BaﬁguBau;-- ' 1 - - - -1 - -1 - -2 -
Chao Ched-Bang
Yihon 1 1 - - -1 - - 11 -3
‘Phraya Ban Lu 10 i-- -1- -1- -5 -
Phra Pinon 7 1 - - -1 - 12 -2¢
Phasi Charoen 4 - - -1 - -1 - -2 -
Region-T. ' - - -M - -1 -4l
ManoromKhao Kaeo 12 I - - - 1- -11 31
Chong Kae 11 1 - - - 1- -11 -2.]
MaharaJ. 18 1 - s -1 -1 - -6 -
Khok Kathiem 12 1 - - -1 - - 11 - 21
Roeng Rang 15 1 o- - -1 - - 11 -2 1
Pasak Tai 5 - - -1 - -1 1 - 21
Nakhun”Luang 13 1 - - -1 - -1 - -3 -
‘Rangsit Nua 15 b- - -1 - - 11 -3
Rangsit Tai 12 1 - - -1- - 11 - 5.1
‘Khlong Dan 8 P - -1 - <11 - 31
 Region-8 0 - - 10 - -108 -3 8
Phra Ong Chaiya-
nuchit 10 I - - -1 - -1~ -4~
Total 99 - - -9 - -9519  -7919

Note : Type 1 ; Reserving rain gauge.

79 5 Automatic
# 3 5 Automatic

rainfail gauge,
rainfall gauge with telemeter.

4 —83



Table 6-7 NUMBER OF SOIL MOISTURE OBSERVATION STATION BY LEVEL

Npmbér Number - Number of Meter
Irrigable  of . of - Level -
Project area(ha) Section Zoneman 1 ¢ 3 4
Phonlathep 15,400 - 2 N
Borommathat 58,400 4 30 - - - -
Sam Chuk 48, 800 4 19 - - - -
Don - Chedi 23, 10 2 2 .- - - -
Thabote 28, 700 2 16 - -~ - ik
Pho Phrava 59, 200 ' 36 e
Chanasutr 75,900 7 1 S
Yanﬁmanee 37, 300 3 18 - - - -
Phak Hai. 33, 000 2 - 3 - - -
Bang Bang 23, 100 2 8 - - - =
Chao Ched-Bang e
Yihon 65, 000 3 9 - - 3 6
Phraya Ban Lu 70, 000 ) 9 - - ] 10
Phra Pimon 41, 800 2 2 - - 2 4
Phasi Charocen 32, 000 2 6 - - 2 4 )
(Region-T7) | (12) (24)
Manorom-Khao Kaeo 37, 800 3 27 - -t s -
Chong Kae 46, 800 2 18 - - - -
Maharaij 76, 200 6 18 A
Khok Kathiem 35, 200 2 16 S
Roeng Rang 29, 300 2 il - - - =
Pasak Tai 38, 500 2 17 - - 2 4
Nakhon Luang 42, 700 3 26 - -3 6
Rangsit Nva 12, 600 3 g8 - -3 6
Rangsit Tai 92, 500 5 9 - - 5 10
Khlong Dan 84,500 3 5 - - 5 %
(Region-8) | o (1) (32)
Phra-Ong Chaiya- _ ' S
auchit 81, 600 4 16 - - 4 8
Total - - 32 64



Table 6-8 'NUMBER OF WATER QUALITY OBSERVATION STATION BY LEVEL

Nuwber of Water Quality Meter
Irrigable Level-1  Level-2 Level-3  Level-4

Project ~_area(ha) P F P - F p E P F
‘Phonlathep - 15,400 - - - - . - -
‘Borommathat 58,400 - - - S - ,
Sam Chuk 48,800 - - - - - . . .
Bon Chedi 1
_ Thabdte : . 28,700 - - - - L ; o
' Php Phraya - 59,200 - - - - - } .. _
Chanasutr Y0 - - - -
Yangmanee - 37,300 - - - - - . n .
Phak Hai 83,000 - - - -~ oo
Bang Ban B0 - - - - oo
Chao Ched:Bang | _
"~ Yihon 6500 - - 1 - 1 - 3 1
PhrayarBan Lu 70,000 - - 1° - 1 1 5 1
Phra Pimon 800 - - 1 -t 1 2 2
Phasi Charoen 32,000 - - 1 - 1 1 2 2
Reginal 7T off, o - - - - 9 4 .

(Region-D OO @0 6 ® ad®
Manorom-Khao Kaeo 37,800 - - - - - - - -

Chong Kae 46,80 - - - - - -
Maharaj 76, 200 - - - - - - - -
Khok Kathiem 35,200 - - - - - - .
Roeng Rang - 29, 300 - - - - - - - -
Pasak Tai 88,500 -~ . - - - - - - -
Nakhon Luang 42,700 - - - - - - - -
Rangsit Nua 72,600 - - 1 - 1 - 3 1
Rangsit Tai 92,50 - - 1 - 1 t 5 1
Khlong Dan ~ 84,500 - - 1 - 1 1 3 2
Reginal §. off. R - - - pA - 4 -
(Region-8) T T R ) N € W () B ¢ B O 1) B )
Phra Ong Chaiya- o : _
nuchit  8LBO0 - - 1L - 1 1 4 2

_ Total _ _ . -8 -. 12 6 3 12

‘Note P; Portable type, F; Fixed type automatic meter.

4 -85



Table 6-9 INTRODUCTION PLAN OF PATROL/COMMUNICATION VEHICLE BY LEVEL

Level-1 Level-2 Level-3  Level-4

Motor Patrol -~ Motor Palrol Molor Patrol . Motor Patrol

__Project cycle: _car cycle car cycle  car _ cycle car
Head office - - - - - 1 o
Regional-T off. - - - ! - ] - ]
regional-8 off. - - - 1 - 1 - i
Sub-total - - - 2 o 3 - 3
Phonlathep C- - i 1 3 -1 4 H
Borommathat - - 4 1 ) i B 1
Sam Chuk - - 4 1 5o 1 8 1
~ Don Chedi - - 2 ! 3 i q- 1
Thabote - - 2 1 301 4 1
Pho Phraya - - 4 I 50 1 8 i
Chanasutr - - 7 1 8 1 ‘14 1
Yangmanee - - 3 | 4 i 6 1
Phak Hai - - 2 ] 3 1 4~ 1
Bang Ban - - 2 ! 3 14 1
Chao Ched B. Y, - - 31 4 1 6 1
Phraya Ban Lu - - 5 I i 1 10 1
Phra Pimon - - 2 3 I 4 1
Phasi Charoen - - 2 | 3 1 4 1
Sub-total 44 14 58 14 88 14
Manorom-Khao Kaeo - - 3 1 4 1 6 1
Chong Kae - - 2 1 3 1 4 1
Mahataj - - 6 t T 1 12 1
Khok Kathiem - - 2 1 3 ! 4 1
Roeng Rang - - 2 1 3 1 4 1
Pasak Tai - - 2 1 3 I 4 1
Nakhon Luang - - 3 ! &1 8 1
Rangsit Nua - - 3 I 4 1 6 1
Rangsit Tai - - 5 1 6 1 101
Khlong Dan - - 3 1 4 1 8 1
Sub-total - - 31 10 41 10 62 10
Cphra-Ong €. N - : 4 1 5 1 - 8 !
Total - -9 %1 i 28 158 28




Table 6-10 MONITORING/VERIFICATION FACILITIES BY LEVEL

_N;Prbjéqg_;
Head office.

- Regional -7 off, -
regional-8 off,

Sub-total

Level:-}

level -2

D @ ®

R

Level-3

@ @

Levelmd

L @ @

O @@ R

" - -

By e

1”.

o I I

L

[

Lo

i
1
1
3

'Phonlathép‘

Borommathat -

Sam Chuk
“Don Chedi
'Théboté 

Pho Phraya
Chanasutr
Yanguanee
Phak Hai
Banngaﬁ
Chao Ched B, Y,
Phraya Ban Lu
Phra Pimon

Phasi Charcen

Ménorpm—Khao'Kaeo— oL

Chong Kae
Maharaj

Khok Kéthiem
Roeng Rang =
" Pasak Tai
'Nakhbn Luang
Rangsit Nua
Rangsit Tai
Khlong Dan
_sub-total

e
g

O S S T T S T T I T T e T i S e e N A o S = SR )

R [ T | =

oy
-

Pk Bid ek Ak el bk ek b et ek

fu—y
-

i et e ek junnt

1!

24

Phra-Ong C. ¥.

p—d

28

28

Total

Notei(l) ;

Introduction

of display panel by

manual input,

@ ;
@
R 3 Improvement of operaiing and communication room,

1"

Introduction of display panel by automatic input with telemeter,

Introductibn of video systiem,

Room including telemetér equipment, 1" ; Use of current pancl.

4 —§7



Table 6-11 REQUIRED FLOOR AREA OF OPERATING ROOM

K Unlt ; sa m )

_ __Levcltgv -_ _ Lev¢l~3 ' - Level 4
Roon e Re Pr He Re P Me R Pr
Cqmmunicatinn'equipment - - - 3 - 16 8D | 20 10
Computer machine - - - 40 - - 5030 10
Data processing - - - 40 40 - 50 30: T'éﬁ';
Battery - - - 2 - - 20 10 10
Maintenance - - - 20 - - 30 20 10
Spairs, Tool, Material - - - 20 - - 30 ZQQ? ffidf
Personnel - - - 1% - - g0 100 -
Meet ing - - - 100 100 - 100 100 - 50
Conference - - - 10 - - 200 100 -
Training | - - - 150 050 - 200 100 50
Information service - S I 1) () isﬁ _..SG
Stairs, Lavatory, Corridor - - - 280 110 - 470 220 80
and others ' | o
Tota) - - 1000 400 10 1500 800 300

Note He ; RID Headlaffic&
Re ; Regina! office.
r; Project office, : _
Floor area of project office (Pr) in levei 4 1nciudes 1nstallat10n
of telemeter equipment, In case of no &ntloductlon of the telemeter
equipment, requ‘red floor area ‘is es;tma*ed at 40 of ‘
communlcatlon equ1pment room and meeting room are 10 o and 30 n1 =
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Table 8-1 REQUIRED MONITORING FACILITIES BY LEVEL (LOWER BAS_IN:)

Required Faci!iiies_ bnit :Levei-l Level-2 Level-3 Level-4

Observation Facilities in project area |
Staff gauge . set 301 - SR
Automatic water level gauge ” - 100 148 . 328
Reserving rainfall gauge - v 22 - _ .
Automatic rainfall gauge " - 25 25 . 79
Water level/Rainfall with ” - - 36 66 -
telemeter equipment | -
Water quality meter (portable) - 8 12 %5
Water quality meter (fixed) " - - 6 12
Soil moisture meter ” - - 32 '64
Ground water level gauge ” o - - - 11
Water flow meter (portable) ” - ' - 25 104
Monitoring Facilities in office '
Display panel {offline) set - 2 2 T
Telemeiering equipment site - 1
Operating room . ” - - 28 28
Monitoring Vehicle in project o
 Motoreyele - set - 79 104 158
Patrol car % - 21 28 28
Maintenance car ’ - - 13

Observation Facilities in river svsten

Radio facilities with housing  set 1 10
Automatic water level gauge _ #” - 1
Automatic water level/rainfall # - -
gauge
Automatic water level gauge ” - ] 5 I

with radio facilities
Automatic water level/rainfall  ~ - 3 6 - -
gauge with radio facilities
Water level gauge with ” - - 4 10
telemeter equipment '
Water level/rainfall gauge SO - 1 9
with telemeier equibment

Automatic water quality meter ”o - | - S 3



Table 8-3 REQUIRED COMMUNICATION FAGILITIES BY LEVEL (LOWER BASIN)

_"Réquired Facilities 'Unit 'Level—l Level-2 Level-3 Leyel-4
Communication Facilities of Local Circuit '

VHF/Fﬁ_radio sysyém_

~—New installation | set 8 8 § 8
-Replacement of radio equip # 3 3 3 3
ment:and:antenna _
—Repfacement of radio ” 16 16 16 16
equipment |

-New installalion at major  ~ 14 14 14 14
regﬁlator site |

Private wire telephone cable  km -~ 2.3 2.3 20.3

Low capacity miltiplex radioc  set L 2 2 -2

Rural radiotelephone

Main station(1) o - 2 2 2

‘Main statien(2) % - 3 3 3

-Sub station -~ - 15 15 15

Private automatic branch # - 26 26 . 26
- exchange

Antenna Lower o - 1 1 i

Cgmmﬁnicatjon Facilities of Field Circuit

Private wire telephone .
-Communication cable km - 1,413 I, 413 1,413

Telephone set set - L 145 L1451, 145
VHF/FM radio system |
New installation ” - 36 36 36
-Removal ” - 21 21 21
-Land mobil = ' 4 - 21 27 21
~Portable wireless telephone - 401 401 401




Tablé 8-2 REQUIRED MONITORING FACILITIES BY LEVEL (UPPER AND MIDDLE BASINS)

Required Facility Unit Level-1 Level-2 Level-3 lLevel-4

Observation Facilities in

project area

Staff gavge set 49 . - - -
Automatic water level gauge  # -~ - 49 68 164
Reserving rainfall gauge “ 10 - - -
Avtomatic rainfall gaugc % - 12 12 12
Water level/Rainfall with ' o
feleneter equipment - ” ' - - B 16

Waler quality meter (portable) # - - T -
Water quality meter ([ixed) ” - - _ - -

Soil moisture meter ” - - 12 24"
Ground water level gauge ” - - e 12
Waier flow meler {portable) s - - 12 24
Monitoring Facilities in office
Display panel (olfline) set - - LI
Telemelering cquipment site - - o 3
Operating room _ “ - - 1 29
'MonitOridg'VEhicle in project ' ' :
Motorcycle : unit - j8 - . 49 19 .
Patroal car 4 - 25 AT - 56
Maintenance car - - - - 3

Table 8-4 REQUIRED COMMUNICATION FACILITIES BY LEVEL (UPPER AND MIDDLE BASINS)

Required Facility Unit Level-1  Level-2  lLevel-3  Level-4

HE/SSB radio equipment set 20 20 20 20
VHF/FM radio sysiem _
- New installation " 20 20 20 -2
- Repiacement of ” 33 33 [33 33

radio equipment
Privale wire telephone

- Communication cable kn - 563 563 563
- Telephone sel setl - 428 428 - 428 .
Rural radioielephone
- Main station(1) # - 3 3 3
- Main staijon(2) # - i i I
- Sub station ” - i5 n 15
Low capacify multiplex o
radio ” -2 2 2

Privale aulomatic

branch exchange ” - 16 16 16
VHF/FM radio system in .
project area ) _ o
- Radio equipment ” - 106 106 106

- Land mobil - - 53 53 53
- Portable wireless ” - ¥ B 417 - 417
telephone
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Table 10-2 REQUIRED DATA MANAGEMENT FACILITIES (LOWER BASIN)

RequirediFacililieé  Gnit . Level-1 Level-2 Level-3 ~ Level-d

Computer Eystem

- Mini-ébmpﬁler system  seb 4 w1 a1

- Mini-compuier and

£-Y plotter ST

- Work stalion : o 1 T 5 7'
'-Ai;fcbnditionnér- ' e 4 3 : '13  Ca

Steel cabinel = e 20 32 s0 101
Pacsimile - B

Video projector ' LTS 3

Table 10-3 REQUIRED DATA MANAGEMENT FACILITIES (UPPER AND MIDDLE BASINS)

Required_?acilities .Unit Level-1 Level-2 Level~3: Level-4 -

Computer system

- Migi-computer system sel - 1 2 4

- Mini-computer-and

X-Y plotter ” . - - -
- Work stafion ” R - - -
Air conditionner : v - r 2 4
Steéi cabinet : ' #” - T 12 12
Facsimile : o - _ - -4
Video projector : ” - N S 1




Table

-10~4 REQUIRED FACILITIES BY PROJECT (1).

| _Level-l Level-2 Level 3 Level-d

Project | A B ¢ bl A B ¢ b| A B C Dl A B C 0

| fead ‘o'f'rice 2 1 1 2 22 2{5 2 3 2/10 4 5 3
| Reginal 7of | 1 - - 2 1 - 11 2 1 1{2 8 1 I
Reginal 8 of | 1 - . - e 1 - 11 o2 1 t]2 3 1 1
CSub-total | 4 1 6 4 2 4|7 6 5 414 10 7 4
Phonlathep | - - - S O T
Hol‘_Q!glmalhat - - - - - - -1 - - 11 - - 1
San Chuk - - - I B S S N S
Don Chedi. - - - e e
Thaﬁbte - - - T B I e
Kra é_ieo . - s - - R T
|'Pho Phraya - - - T S I T
Chanasutr - - - T !
Yangmanee - - - T T O T |
Phak Hai - - - o L T T T S
Bang Ban - - S S S e & B U B
Chao Ched- | - - - e

:Ba‘n_é"i’ihoﬁ _

Phraya 8. | . - N T

| Phra Pimon - - - e e T |
Phasi, Cha. | - - - T ) S U 1 H T
| Manorom - - - - - - =11 - - 11 -t
Chong'ﬁae_ - - - - - - - - - - =11 - - 1
Mahara) - - - - - - -7 Lo- - oy -
Khok Kathien - - - - - - - - - 11 - - 1
'Roeﬁg: Raﬁg . T e T |
K_'I'(ing"Pri_ew - - - e L |
Pasaﬁ. Tai - - - [ O S Y B i - 1
-Nakho.:n' Ll.iang' - - - e I e |
Rang:éit_ Nua - - - - - - - - - - =11 - - 1
Rangsit Tai | - - - I 1 S A 1 A
_ K_hlon_g_ Dan - - - - - - -} - - = -b1 - - 1
Phra-,_ﬁng C.N} - - - S B T T T
 Substotal | - - - 4 - - 4]z - - azfer 8 - 27
Total - | 4 1 1 10 4 2 8{19 6 5 1641 16 7 31




- Table 10-4 REQUIRED FACILITIES BY PROJECT (2)

o Level-1 _ Level-2 - | - Level=3 | . fevel-d
Projeci B PG E F 6 B F & | 5 %
fead office | 10 1 - | 10 1 -+ | 10 2 1 03
Reginal 7 of { 5 1 - 5 1 - 5 1 - 5 2
Reginal 8of| 5 1 - | s 1 - L s . - | 5 2

Sub-total | 20 .3 - 20 3 - |- 20 4 1 20 7
Phonlathep - - - - - 3 1 - a1
Borommayhat - - - - - 3 1 - 31
Sam Chuk - - - 3 1 - 3 1 - 3
Don Chedi - - - - - - -1 - 3 i
Thabote - - - - - - -1 - ER Y
Kra Sieo - - - -~ S 31
Phol?ﬁraya - - - - - - - 1 - 3 1
Chanasﬁtr o= - - - - - - 1 - 31
Yaugmanee . - - - - - - 3 1 - 3.1
Phak Hai - - - - - - -1 - N
Bang Ban - - - - - - 3 v - 3 1
Chao Ched- | - - - - - - T -
-Barg Yihon o E

| Phraya B.L .- - - - 301
Phra Pimon - - - - - - - 1 - A
Phasi Cha.- - 3 1 - 3 1 - 31
Manorom - - - - - ~3 I - 3 1
Chong Kae - - - - - - -1 - 31
Maharaj - - - - - - 3 - _ S 1
Khok Kalhiem| - - - - - - - 1 - 3 1.
Roeng Rang - - - N -1 - .3 1
Klong Priew - - - - - - - b - 3 1
Pasak Tai - - 3 1 - 3 1. - 3 1
Nakhon Luang - - - - - - -1 - S
Rangsit Nua - - - - - - N 1 - 3 1
Rangsit Tai - - - 3 1 - 1 3 1 - |
Khlong Dan - - - - - - 31
Phra-Ong C. N - - - - - - - 1 - 31
Sub-total - - - 12 4 - 30 271 - 81 27
Total -] 20 8 - |'32 7 - |8 3 1 101 34




Data Management Facilities

' Type

Facility

Hini~cbmp&ter_syslem
o - Personaf computef
B ; 16-32 bit
Memory = - ; 120MB or more
Full ASCII character set and switchable Thai
character set
- Printer
132-column 24-pin wire dot matrix
- _M():use '
'—:lmage'scannér
- F!oéting point co-processor
- é-disketle drives
< CRT display (144ihch or more)

- Modem

'lnter[ace circuil boards for peripherals

[n addition Lo Type-A
- I-Y plotter { A3 size )

- Interface circoit board
Compuler work station

- Work station

- Modem _

- Interface and controller

Air condilicaner

Steel cabinet for storage of data file

Facsimile

Video projector ( 100-inch )

499
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Region 1

[l Chang Mai

_ Region 2
] Lampang

Region 3
{ | Phisanulok

Chainat
[ . Region 7

Region 8

(-] Lopburi

' -, Head office
[ Q)

TOT Bangkok

RID Head office TOT office TOT office RID Regional office

Orstrivittintissterertn] ] i)

Local Line Trunk Route Local Line

' -Figure 3-1 SYSTEM PLAN OF TRUNK LINE LEASED FROM TOT
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_C) Region 1

C) Region 2. i
| 'C) Region 4
( Region 3'
(NORTH) A
. (> Region 5°
. (PRegion;7 _ .
Region 6
C) Region 8 .
-(NORTH-EAST)
Region 10

(EAST)

Head
office'_

(SOUTH-WEST)
Region 11
3egign.12
Figure 3-2 .ROUTE-OF PR;VATE TRQNK_LINE éy_ﬁiD
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~ Region 1

To Sirikit Dam

Nakhon Sawan

(Relay) 0

Region 7
Pasak Tat

4 Rangsit Nua
@ Head office l

 Bigure 3-3 TRUNK ROUTE OF PRIVATE COMMUNTCATION SYSTEM BY RID
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LEGEND

imp:‘ovemen_t of VHE/FM radio system

@
0

New installation’ (8 stations)

Replacement of radio equipment
and antenna (3 stations)
Replacement of rvadio equipment

(16 stations)

New installation at major
regulator sites ({4 stations)
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© 7 LEGEND
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