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CHAPTER 1  BACKGROUND AND OBJECTIVES

_ _RID has been making efforts to control appropriate gate operation
at_régulétdrs for suitable water allocation and to propagate effective
irrigation water use and execution of rotational irrigation In dry
“season, But, RID is now confronted with difficulties in irrigation

operation and water allccation in the wide Chao Phraya basin.

Water management iS_Barely'significant at the time when the
interacted activities be performed systematically in each irrigation
project. But, the present activities are dependent on the operating

staff's experience which should be succeeded and developed.

1.1 Approaches for Improvement of Water Management

Water management is an integrated series of performances of
observation,.gollection,'processing of data and diversion and delivery
of proper amount of water at required time and places, sc as to secure

convenience and benefits, expectedly.

Presént water management has many features and includes some
constraints in the above series of processes. Some of them have to be

improved based on future prospect of water management of RID.

There are.three approaches for improvement of water management, as

shown in Table 1-1.

~ Approach from improvement of hardware (Structural measure)
'~ Approach from {mprovement of software (Non-structural measure)

- Aﬁprbaéhzfrom improvement of humanware ( " )]

Apprdach from hardware means improvement of facilities including

new installation/construction of:



-~ Monitoring facilities for better understanding df'neWest
situation, '

- Communication facilities for smooth transfer of
information/data, | L

~ Data management fac111ties for. easily handling of collected
data. ‘ _ o _ , S B

~ Water use facilities for proper delivery.bf planned water flpw..

Approach from software means improvement of technical aspects for

handling the abowe Improved facilities.

Approach’ from humanware means. 1mprovement in quality of activities
among management organizatlons for. maintenance and improvement of the.

above hardware and software.

Those approaches should bé well balanced under the eiaboréted

implementation programs.

1.2 Alternative,ﬁethods in Water Managpmeht Level

Improvement of water management requires time, funding, planning,
tralning and implementation programming to go thrOugh the above three
approaches. Therefore, four alternative: '‘management level" is proppsed
for improvement. Level-l is extensive management at basin level.

Level-4 is more precise management up to on-farm level,

Level~l: The way of Wéter ﬁanagement pay more.attéﬁtién to the
water flow in river system'at.baSin level fhan'tﬁ any'
other water flow. Hater:fiow_at'major regulaﬁors
therefore be well distributed in this'manageﬁent level.
Distributed water will then be well allocated by using

existing fac111ties.



Lével~2: Thé way of Water_mahagément pay more attention to the
water flow in main canal including river of Level-! than
to any other water flow, Number of structure site to be
managed are more extended, Therefore, this level will

~ increase volume of information/data for management

activities than that at Level-1,

- Level-3: The way of water:ménagement pay more attention to the
| water flow {rom river to FTO, inecluding Levels-1 and 2.
Accurécy_of dafa/information and quick response will be
more required, because of more extended coverage. Better
quaiifies of hard, soft and humanware will also be

gradually required.

Level-4: The way of water managemant covers upt to on-farm level,
including from Level-] to Level-3. More precise
management will be involﬁed in activities of water user's
group. xﬁistribution of water flow will be well
contfolied at zone level, . Improvement of water use
facilities will be more required, in order to secure

delivery of proper amount of water to water users.

. IntrbdQctidn of hardware will be plamned based on the above four
levels of water management. Grade of hardware introduction will be

gselected in the menu as shown in Table 1-2.

. In case of more construction/installation'for hardware, higher
Cquality 6f,$oftware1péchnologies,_and higher quality of human activities

in management organizations are required,

1.3 Propose of Water Management Model Project

In selection of the level, it is necessary for required level to be
considered chéracteristic of project area, capability of management
 staff and-s@cial needs. Implementation in every project area will face

financial difficulty.



Quality of software and humanware of operation/maintenance after
construction of hardwere is also quite important, from viewpoint of

future management system in RID.

Therefore, modél project is proposed ‘as a pilot area of water _
management. In this model_brdject, each of the above levels will be
practiced and necessary'training activities for software and humanware

will be also performed.

Tmprovement of water management system will then be extended based

on the outcomes from the model project achievements,

1.4 (bjectives

In order to materialize outtomes of'thé‘Master:?lan Study,'model

project with the following objectives are proposed:

(1) To implement a project for improvement of water management

system as a prototype project on trial basis.

(2) To establish methodologies and criteria fér'improved water’

managenent in conformity with local constraints.

(3) To facilitate dissemination and to develop understandings of
water management concepts through demonstration to the

concerned.,

(4) To transfer and train technologies regarding water management

systen to staff-in-charge.-

(5) To conduct a feasibility study for comﬁrehéﬁsive project
implementation based on outcomes of the above and to propose

project implewentation.



'VCHAPTER 2~ MODEL PROJECT AREA

2,1 “Bdsic Cdncéption

- The model pioject-Will be equipped with two monitoring
functions: one to'monitor extensively from key stations in the
whole Chao Phraya River basis (say '"basin monitor function™},
and-ahother to monitor intensively at structures and fields in
a specific area (say "local monitor function"). Both

functions will integratedly be utilized,.

- Basin'monitor function will be at RID Head Office, while local
monitor function be at a member of project 0 & M offices,
These functions will, along with trial operations, be expanded

_and—réinfqrced in stepwise way.

- ¥For application of the above two functions, sysfemization-of
water management will be promoted in conformity with

conception established by the Master Plan Study.

Taking account of the above conception, model project areas are

selected as follows (shown in Figure 2-1).

-~ Water Minagement Center (RID Head Office)
- Reglonal 7 office, Chao Phraya Dam and five head regulators
- Repional 8 office, Khok Kathiem project area
_ ~ Rangsit Tal project office and projéct area
- Phasi Charoen project office and project area

—~ Bang Ban project office and project area

The irrigation/drainage characteristic in the model area are as

foilows.



2.2 Reglonal 7 Office, Chao Phraya Dam and five head regulators

The following five head regulatofs locatéﬁ'upstxeam of the Chao

Phraya Dam are having a role to adequately control the diversibn'water-

from the Chao Phraya River.

Regulator "~ Canal/River
Manorom Chainat-Pasak GCanal
Makamthao-Utong . - Makamthao-Uthong Canal
Phonlathep : Suphan . (Tha Chin) River
Borommathat _ Noi River '

Maharat Chainat-Ayutthaya Canal

Water supply to the delta is integratively controlled at the above
regulators including Chao Phraya Dam. Regional 7 Office is 1ocated near
the Chao Phraya Dam and has been playing a very important role in the
weekly and occasional imstructions for waﬁér allocation-at the above

regulators,

Establishment of systematic gate'operation is important for precise
water allocation, monitoring the continuous water flow of each

regulator.

2.3 Regional 8 Office and Khok Kathiem Project Area

Regional 8 Office has been playing an important role to control
gate operation and to distribute irrigatidn water in east bank of Choa
Phraya Delta. But, taking account of the preéent situation of water
distribution, establishment of precise water distribution system along

Chainat-Pasak Canal will be required in the near future.-



'Koke‘Kathiem-project 1s gravity ixrigation area, _Irrigétion water
is_supplied.frbm'fhe Chéinac—Pasaﬁ Canal through regulators of which
_Opefgtion is controlled by Regional 8 Office. And then, water is
supplied-tq_thg'field'via lateral, sub-lateral canals and FT0 (farm
turnfout); 'The_pldtfto¥plot irrigatién method_is generally used at
 on;farm'1¢v§1.  Iﬁ'dryﬂsea$on, waﬁer supply tends to be‘given priority
to upperstream irriga;ioh area, And, rofational_irrigatioﬁ is appiied
by year under limited amount of watef. On the other hénd, some -
'irrigatibﬁrarea along terminal canal suffer from inundation caused by
dralnage offsﬁrplus watef froﬁ upperstream area, in ﬁet season.
Therefore, it iS'desirable to eétablisﬁ systematic water allocation
.system élongICQnal. This project érea is gselected as a trial area for

improvement of gravity irrigation system.

2.4 ‘Rangsit Tai Project Office and Area

Rangslt Tai project area is located in the lower east delta, and
irrigation water 1s supplied from Raphiphétana canal which takes water
by_Rama VI Barrage loqated in the Pasak River. This project area
applies conservation irrigétion'system to irrigation area, at where
'irrigation water is stored in the well-developed canal network so as to
1ift up to the field with portable pumps in dry season. In wet season,
floods and excessive rainfall are forced.tp drain along the green belt
in the lower east delta, but total capacity of existing drainage canals,
water control regulétors and pumping stations could not meet with the

drainage reqﬁiremént. It resulted in inundation damages every year.

- This area is_éttended with urbanization and manufacturing in the
Bangkok_Metropolitan area. And, land use pattern are changing from

. paddy'field to uwpland crops.

_ Undér the above conditions, this project area is selected as a
:txidl_érea_for-estabiishment of water management system in crop

diversificatioﬁ ar637



2,5 Phasi Charoen Project Office and Area

Phasi Charoen project area is lécated cloSery the Gulf of Thailand
in the lower west delta, under Region 7, and is grouped into
conservation irrigation area. Water operation is made in different
concept from that of other project areas, in order to prevent inundation

in wet season and to control salinity in dry season.

A large number of regulators and drainage pumps along the lower
reaches of the Chao Phraya and Suphan Rivers are operated for prdtection

of inundation.

In'dry season, those regulators are all kept closed,'so*as to
conserve water as much as possible and to keep water level within the
area high for navigation and saline water intrusion from the sea or

rivers.

This area's agriculture is being changed to upland crops, fish or
prawn pond and orchard from traditional paddy forming, together with

urbanization,

Under the above situation, this model area is selected to establish
water management system in counservation area with salinity problem and

agriculture In urbanization.

2.6  Bang Ban Proiéct Office and Area

Bang Ban project area is located at fhe.junction of Chéo Phraya and
Pasak rivers. Irrigation water.is supplied by punps located along the
river to the canals in project area, Pdmps areibeingioperated for
supplemental water supply during wet season, monitaring water levels in
Chao Phraya vriver and canals. However, irrigation water could not be
sometimes lifted from the river, due to salinity problems by tidal flow.
There are twelve pump stations and one station covers ome itriéatién

zone.



Surplus water is drained by head regulators through four drainage
canal to Noil and Chao Phraya rivers. In case of heavy flood season,
_this'area has been vlaying the part of flood retention for protection of
inundation in Bangkok Metropolitan area. Farmers grow a floating rice
in the area where inundation depth is deep in wet season. Upland crops

are almost never planted.

Considering the above conditions, this project area is selected for

establishment of irrigation/drainage system by pump operatiom.

2.7 Water Management Center

‘Water Management Center is located in RID Head Office, as the

central control office of model project.
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CHAPTER 3  PROPOSED PROJECT AGTIVITIES

3.1 -Outline of ‘Project Activities

In the model project area, eéach of management level shall be
_practiced and necessary training shall be also performed. Project

activities are practiced based on the following concepts:
3,1,1 TIssues Relevant to Water Resources Management

~Basin development projects may cause serious natural and social
problems -and affect. the long-term trend of run—off discharge in the
basin. Proper countermeasures for conservation/development of watex

‘resources, therefore, are considered under the following conditions:

.~ . Chao Phraya basin is divided into l4 sub-basins, taking
account of regional boundary in RID and drainage basins.

Water resources management 1s considered on these sub-basin

basis.

- Every project related to water resources are reviewed in

taking account of amount of water consumption,

- Developmeht project plans are evaluated from viewpoints of

effective use in limited water resources in the whole basin.

In order to examine the above problems, the following works are

carried out fér the time being:-

= Collection of data/information on the water resources

. projects.

- = . ‘Data compilation of the collected data/information, from
'viéwpoihtsabf'water supply/demand, irrigation area and

~agriculture prodqctsﬂ



- Hydrology analysis by the sub-basins and water balance study.
{(Hater balance simulation'program is useful for wéter balance

calculation, if necessary).

Annual cropping and water release schedule_from both reservoirs are
planned based on the amount of résérvoir Storages‘at the end of'wet_
season., Data processing way for annual cropping plan is shown in 3.3,

as a first approach.
3.1.2 Tssues Relevant to Water Distribution -

Practices for water distribution are dafriéd'0ut-at-each mddel
areas, considering irrigation characteristicé in processes of
observation, collection, processing of data and-&iversion/délivery of
proper amount of ﬁater. Water allocation plan of management Level-l is
almost made by management center. The other model project offices
practice each processes of management levels. An éxample of approach is

glven in 3.4.
3.1.3 Execution of Field Monitoring

Hydrology data such as water level/discharge and water quality are
measured at required time and places. GCate calibrations are also made

in accordance with type of gate.
3.1.4 Compilation of Data

Mammer of data compilation is pracficéd_through-actugi compilétion
of daily collected data and results of the above fileld moﬁitoring. Data
is compiled imn the introduced Cbmputer files and compilation .
sheet/charts, in connection with.the_ab6VE'watef'distributidn-plan.

Handling of computer system 1s alsa.practiced at each office.

Criteria for making of irrigatiﬁn/draihage system'diagiams is
prepated'based on the field monitoring and collected -data; tﬁrough
actual practice of water distribution. In the selected model area,
system diagrams are made based on the formulated criteria, at the same

time.
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3.1.5 Developﬁent of Software

Computer appli .lon programs are developed step by step, so as to

assist routine works such as data compilation in the above, activities,
'3,1.6 Training/Education

- Training and education activities for water management personnel
and farmer's groups are carried out at each office, which make them

recognize the meaning and importance of their works,

The following training items are considered for management staff in

project office level:

- Concepts of water management and management activities at each

level.
- Operation/maintenance of irrigation/drainage facilities.
- Computer system and programming for data compilation.

And, the following tralnings are carried out to water master,

zoneman and gate keeper, etc.

- Appraisal methods of irrigation area and field molsture

conditions in thelr coverage area.

- Operation and maintenance of introduced equipment and

irrigation/drainage facilities.

- Water operation practice at on-farm level in accordance with

growing stage of paddy.

- Precise gate operation based on gate calibration.



Education activities are undertaken to farmer's groups, as follows:

- Proper water allocation in unanimous cooperation.

- Proper maintenance and repair methods of farm turn~outs/inlets
and ridges in paddy field, so as to reduce irrigation losses,

- Water management and farming practice by growing sﬁages of -
paddy. ' B

- Organization of farmers inclﬁding water user's groups or

irrigatbr's_associations.
3.1,7 Public Information Service
Tmproved management system achieved in the model area is
demonstrated and disseminated for understanding of given water use
situation in the basin and meaning of effective use of limited water
resources to concetrned agencies and groups.

Project activities are summarized in Table 3-1,

3.2 Project Activities of each Model Project

3.2.1 Water Managemenf Center

(1} Water resources management
~ Ewvaluation on developmenﬁ/conéervatibn of water resources.
- Coordination with related agencies.’
- Recommendation of new water resources development.
- Recommendation of improved water management system project.
- Countermeasures for drought/f1laod.,

- Examipation on annual cropping plan,

{2) Practice for water distribution
~ Annual water distribution plan to project area.
~ Collection of monitored data by improved system.
- Water allocation plan to major.régulatofs. | '

- Release plan from reservoirs.



(3)

(4)

(5

(6)

-~ Request to EGAT and instruction to major regulators.

- Hdnitbring of water flow.

- = Review of water allocation plan and actual operation.

-~ Modification of water allocation planning methods.

Execution of field monltoring

'~ Water level/discharge, water qualities.

- Groundwater level.

- QGate calibration.

Practice of data compllation

~ Fileld monitoring data.

~ Past records of intake water, irrigation area, reservoir
release, etc. -

- Daily collected data.

-~ Irrigation/drainage system diagrams.

Development of soft&are

~ Design of data éompilation sheet /chart.

- Review of pasf patterns of intake water, runoff discharge,
etc.

- Development of computer program for data compilation and

water distribution plan.

Trainingfeducation to RID's staff and water user's groups
~ Basic concepts of water management.

- Framework of water management activities.

.~ Operation/maintenance of introduced equipment and

facilities .
® Telemeter, display panel. ..
° Hydrology'obsefvation devices.

- Practice of water management at basin level.

"~ Practice of water management at main canal level.

- = Practice of water management at FTO level.

- Practice of water mandgement at on-farm level.
~ Gomputer programming,

- Crop diversification and water use.
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(7) Public information service .
~ Water use posifion in the basin.
- Demonstration and dissemination to concerned agencies

and groupé.
3.2,2 Regional 7 Office

(1) Practice for water distribution

' Water allocation plan to project area.

1

Monitoring of water flow.

1

Review_of-watar.alIOCation pian and actual opefation;

Modification of water allocation methods.

(2) Practice of gate operation e _
- Monitoring water level/discharge by telemeter.

—~ Monitoring intake watei by display panel..

(3) Execution of field'moniforiﬁg
- Water level/discharge.
- Groundwater level.

- Gate calibration.

(4) Practice of data compilation
- Field monitoring data.
~ Daily collected data.

~ Trrigation/drainage system diagram

(5) Development of software -
~ Revlew of water use pattern by project area.
- Computer program for‘data'compilation'and_ﬁater

distribution plan.

(6) Preparation of guideline/criteria - _ : _
- Making gate calibration-in'ac¢ordanceiWith type1of gate,
- Operation/maintenance of gate and intfodUced-eqUipmént and

devices.
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(7).

(8

- Training/education to RID's staff and water user's groups

~ TFramework of water managemeht actlvities.
- Practize of gate operation.

~- Practice of water management at main canal level.

-~ Practice of water management at FT0O level.

- Practice of water management at on-farm level.
-~ Appraisal methods of £ield conditions and irrigation area.

- . Computer system and programming.

Public information service
- Water use position in Reglon area.

~ Demonstration and dissemination to water user's groups.

3.2.3 Reglonal 8 Office

(1)

A2

(3)

(4)

Pracﬁicé for water distribution

- .Calculation of irrigation water demand,

- - Hater allocation plan'to project area.

- Mdnitoring of water flow.

- Review of water allocation plan and actual operation,

" -~ Modification of water allocation methods.

Execution of field monitoring
- Water level/discharge, groundwater level

—~ Gate calibration.

Practice of data éompilation
~ TFiled monitoring data.
~ Daily collected data.

- _Ir;igationidrainage systém diagram.

Siudy and investigation

- Calculation'methods of irrigation water demand, considering
_ physical characteristic in project area.

= Study and investigation for water balance in a selected

.area.



~ Required organization for supervision and patrolling of
canal and fleld. _ '
- Countermeasure for illegal diversion.

~ Farming practice, crop production cost, pfofitability.

{5) Development of software
- Review of past water use pattern.
- Computer program for data compilation and water

distribution plan.

(6} Preparation of guideline/critefia _
-~ Calculation methods of 1rrigation water ‘demand.
- Appraisal methods of irrigation area, field condition.
~ Operation/maintenance of introduced equipment and devices._

— Check of existing canal and structure capacity.

(N Training/edueation to RiD's staff and water user's groups
- Water use situation in Region areas
- Framework of water management activ1ties;*
- Practice of water management at main canal Tevel.
- Practice of water management at FTO'levei
~ Practice of water management at on- farm level,
-~ Appraisal methods of irrigation area, field condition.
- OperetiOn/meintenance of canal, turn-out and field.
~ Computer system and programming. '

- Importance and meaning of unanimous water use.

(8) Public information services
- Vater use position in Region area.

- Demonstration and dissemination of management activities.
3.2.4 Rangsit Tai Project
(1) Practice for water distribution
- Calculation of irrigation water demand.

- Water allocation plan along canal system.

~ Monitoring of actual water flow and field condition.
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(2)

(3

(4)

(5)

6y

- Rgviéw”of water allocation plan and gate/check operation.

- Moﬂification-of water allocation plan.

Executdon of fileld monitoring

- Vater 1eVel/discharge, groundwater level, water quality.

- Gate calibration.

-~ Irrigation/drainage system diagram.

Practice of data compilation
~ Results of field monitoring.

- Daily colliected data.

Deﬁelopment.of-softwate
=~ Review of past water use pattern,
—'_Computer program for data compllation and demand

calculation.

-Study - and investigation -

-~ Consumptive use of upland crop.
- %01l moisture and growing stage of upland crop.

- Crop'production cost and profitability.

Training/education to RID's staff and water user's groups
~ Practice of water managemeﬁt at on~farm level.
- Operation/maintenance of farm turn-out, gate/check and

field.

-~ Farming practice of upland crop.

- Appraisal methods of irrigation area and field water

conditions.

~ Data compilation of collected data by computer.

3.2.5 Phasi Charcen Project

(1)

Practice of gate operation

- Monitoring of water level in creeks and river.

- Monitoring of water qﬂality.a



{(2) Execution of field-moﬁitbring
~ Water level/discharge, groundwater level
- Water quality

- Land use and networks-of creeks, .

(3) Practice of data compilation
~ Results of field monitoring -
~ Daily collected data,

(4) Development of software _
— Calculation of irrigation water deﬁand-in conservation
area. :

- Qomputer program for data compilation.

{5) Study and. investigation
~ Storage capacity of creeks.
- Amount of water supply to fish or prawn pond. _
~ Consumptive use of upland crb?, orchard andfdthéf_planféd
Crops. _ _
- Measures for water quality management .
— Effective use of storaged water_injcréeks.

- Review of design water level of creeks.

{6) Preparation of guideline

- "Rehabilitation of creeks,

{7} Training/education to RID's staff and water user's groups.

Practice of gate operation,

Water quality and crop.

Data compilation of collécted data by computer.
3.2.6 Pang Ban Preoject
(1) Practice of water distribution

- Water allocation plan in the-ptojectfaréa;~

- Monitoring of water level/flow.



.~ Review of water allocation plan and actual operation.

- Modification of water allocation plan.

" (2) Practice of driving of pump
- Monitdring_of water level in river and canal.
~ Monitoring of field condition,
~ Practice of proper pump driving.

(3) Execution of field menitering
- Water level/discharge, groundwater level, and water
o quality. . |

~ :Gate calibration, capacity of pump and canal.

(4) Practice of data compilation
- Results of field monitoring.
~ Daily collected data.

~ Irrigation/drainage system diagram,

'(5) Preparation of guideline/manual

- Operation/maintenance of pump.

(6)'_Study-aﬁdpinvestigation
- Drainage system.
~ Measures for flood protection.

-  Introduction of dry season crop.

(7) Training/education to RID's staff and water user's groups
- Practice of pump irrigation/drainage.
— Operation/maintenance of pump.

- Data compilation of collected data by computer.

3.3 Examination of Annual Cropping Plan

Annual cropping plén i{s examined based on the cropping plan

-prOposed from each project, of which work flow is shown in Figure 3-1.
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As a first approach for planning,'the;fqilowiﬁg‘way is consildered

(general work flow 1s shown in Figure 3-2).
3.3.1 Review of Past Records

Past data/information, such as irrigation area, crop,
inflow/outflow at veservoirs, intake and flood/drought damage, etc.,

will be reviewed for cropping plan in this year.

Those data will have to be compiled on some forms prepared in
advance, for the present. Data base system by computer will become

useful finally for compilation of various data.

3.3.2 Plamning of Cropping Area

Cropping area and schedule will be planned based on the proposed

cropping plan and review of past records.

3.3.3. Reservoir Operation

Variation of reservoir storage will be simdlated on a monthly

basis, based on the planned cropping area and schedule."

Simylation study will be carried out in the following three cases:

1) Drought year
2) Ordinary year
3) Sufficient year-

Past hydrology data in any year selécted {is. used for simulation

purpose.



Simulation period will be considered as follows:

= Caéejthat:simulation period is only dry season.
Simulation will be easily done by using inflow and sideflow
~data in selected year, considering delta to be one irrigation

unit..

After development of computer simulation program, the

,fpllowing case will be considered.

- Case that simulation period is a whole year
Simu}atibnnwill be_done'by.USing'computer simulation model.
in model, delta will be divided into some groups of irrigation

- area.

| Computer program has been prepared by study team, as a trial

case.
3.3.,4 Preparation of Annual Water Operation Schedule by Troject

After decision of annual cropping area and schedule, tabulation of

water operation schedule will be prepared by project area.

In this table, ifrigation water requirement, cropping area, crops,
and planting schedule, etc. will be scheduled by project area, in
advance. This schedule will be prepared on a monthly basis in a whole

year.

Weekly distribution management will be executed based on this

schedule.



3.4 Data Processing for Water Distribution Management
3.4,1 Main Items of Data Processing

Water distribution will be planned after collecting of observed
data through communication system. Main items for daily routiﬁéIWOIRs

of water distribution plan are considered as follows:

- Calculation of irrigation water requirement on a regulator

basis.
~ TForecasting of side flows from uncon;roiiedrbééihs.

- Water allocation plan to regulators based on amount of avajlable

water,

-  Simulation of reservoir operation based on forecasted inflow

and outflow.
3.4.2 Qutlines of Processing Methods
(1) Calculation of irrigation water reqﬁirement

Water demand is calculated theoretically by the following general

equation: -

Water Demand = Consumptive Use of Crop - Effective Rainfall -

Irrigétion'Efficiency
Irrigation water is supplied from various sources as follows;f:,f
- Diverted water by regulators
~ Return flow from upper area through drainage

facilities.

- Groundwater.
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Under the present siltuations such as seasonal variation of water
use,'hydraulic behavior and observatiqh network, it will be difficult to

estimate separatel, _he amount of each source.

. Diverted wéter By'regulator will be able to controlled by gate
operation, - Return flow will be also controlled to.sbme extent. For
that purpose,'however, preéise monitoring system will be required since
water level./discharge has to be observed contlnuously in extended area.
From viewpoint of;déily routine works of waterldistribution, it is

required to establish planning method involved in various water sources,

Taking -account of actual water distributlon by project area, past
intake records of diverted water reflects the physical conditions of
water use in the irrigation area. Calculation methods of irrigation

water requirement, therefore, be considered as follows.

As a first step, diversion water requirement is estimated based on
past record of intéke water, which implies the present water use
condition, And, water distribution is practiced based on estimated

water requirement.

-‘As a second step, actual intake water is observed. Observed one is
compared With'the~pést record and that of the other areas. Observed

data of grbundwater or waterflow may be used in this work, 1f necessary.

After the above procedures, diversion requirement will be adjusted
for next water water allocation plan. And, inhervent requirement will be
estimated by project area, through this approach.

(2) ‘Forecasting of Sideflow

Sidéflow1from'uncontrolled river basin are available for irrigation
water supply system. Following sideflows have to be forecasted for

water allocation plan.
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- Forecastlng for next week
Forecasting for water allocation to major regulators

based on the available water,

—- Torecasting for next + 1 week
Forecasting for decision of release amount from reservoirs

based on the water requirement by project area.

Forecasting of sideflow will be made in/at the following basins and

locations:

- Sideflow above Nakhon Sawan

~ Sideflow between Nakhon Sawaﬁ and Chainat Dam
- gideflow at Pasak river

- Sideflow at ChainétuPasak-canal.

Forecasting methods are considered as follows:

(a) Forecasting based on past experience, monitoring the

representative observation stations in the basin.

{(b) Forecasting based on some analysis, using some charts made by
past record and monitoring the representative observation

stations in the basin.

(c) Forecasting basad on continuous monitoriﬁg, using observed

data in many stations and past trend of run-off,

(d) Forecasting based on computation, using both computer program

model prepared in advance and observed data as a input data.

Sideflows have to be forecasted by taking.account'of.various
conditions in uncontrolled basins, such as consumptive use of crops;
actual intake at regulatoxr/pump stations and lég time of rumoff. But
many obsefvation data will be necessitated, provided that forecasted

sideflow consider every condition.



Forecasting, therefore, is done by simplified method based on past
record involved in the above conditions until establishment of

monitoring/data processing system such as above (c) or (d).

-Computexr program modelé will be developed, in connection with
analysis of past runoff data and establishment of monitoring network

system.
{3) Water Allocation Plan

In water allocation plan, many factors such as canal loss, direct
intake ﬁater and lag time by travel of water flow, have to be
congidered.  But, water alloﬁation plan involved in each factor will be
in difficulty, because these factors are dependent on seasonal hydraulic

situation and actual gate operatiom.

Flexible method will be required, to meet with actual requirement

condition.

As a first approach, actual water flow at regulator points is
observed continuously. Second step is to calculate water'balance
between selected two regulators in same irrigation system, and to
question major.discrépancies inciuding in water balance study. Results
show amount of camnal loss and lag time, After that, computer program

model is preparved based on the above condition.
{4) Reservoir Operation

Reservoir operatidn is simulated based on the forecasted inflow and

outflow by water requirement.
(5) Study and Investigation

The following investigation works in selected part of model area
are conducted so as to establish for water demand caleculation, if

necessary.



~ Measurement of crop consumptive use by tank, lysimeter and
other methods, and relation bétween Spilrcharacteristic and -

percolation.

~ TRelation among growing stage of paddy, submergence, height

of rldges retention of rainfall in field,

- Estlmation of conveyance loss in canal by meagurement of

watey flow at any point.

- Estimation of effective rainfall by medsurement of fleld:
moisture condition; rainfall intensity and ‘amount of

inflow/outflow.

- Estimation of diversion water requirement by measurement of -

inflow/outflow, and water level in creeks,

- Estimation of water supply from groundwater by measurement:

of groundwater level and iﬁflpw/outflbw?at inlet/outlet,

In order to carry out the “above investigations, automatic water
level gauge, water flow meter and rainfall gauge will be introduced in
the area. Parshall flume, notch or small welr will be dnstalled to-
measure water flow, if necesSafy; '

3.4.3 VWater Distribution Work

Water operation has to be managed in fqur mnodes as follows:

Season Mode - . State-
Dry Normal - - Water allocation for dry cr0ps
Emergency River constraint, Drought
“.countermeasures.
Wet Normal - Water control fériwét CYops,
Emergency Flood countermeasures -



o An example of data processing work for weekly water distribution is
shown'iﬁ_Figurés.B—B to 3-5. Descriptlon of each work presented in
: _Figures are as foll. .s:
1~1}_7Fofgcésting of sideflow (next + 1 week)

(1) gideflow above Nakhon Sawan

Sideflow appears as water loss along river including consumptive

. use of crops in the basins during dry season..

- Sideflow will be forecasted by using the observed flow at Nakhon

Sawan (C.2) ‘and actual releases from Bhumibol and Sirikit reservoirs.

Available sideflow = Observed flow (C.2) in this week

at C.2 in this week . = Releases in last week
. Available sideflow in next + | week will be forecasted based on the
' available sideflow in this week, trend of water flow up to this week and
past runoff patterns.

(2) Sideflow along Pasak river

Amount of sideflow will be examined based on continuous observed

. data at $tation 5.9 for the present.

-1~2f' Calculation of reservoir releases
-Amount of releases from reservoirs will be calculated as follows:
(1) Irriggtibn‘water fequirement by project area in next + 1 week

“will be Calcﬁlated from annual operation schedule and be

- gummed up requirement.



(2) Avallable water will be forecasted in ché.abovehlel.

{3) Reservoir requirement will be caleulated from avallable water,

irrigation watex requirement and other flow constraints.

1-3, Forecasting of available water

{1) Water flow at Nakhon Sawan

Available water at Nékhon Sawan will be forecasted'by the following

manners:

It

a) Available water
in next week " {(such as Y.3A, N,7, P.7 stations)

+ Sideflow-from-uncdutrdlled'baSiﬁ betWéeh

Observed runoff discharges in river system

Nakhon Sawan and each observed stations

1

b) Available water Reservolr releases in last week

in next week + Sideflow above Nakhon Sawanm in next week
(referred to 1-1).

(2) Wéter flow between Nakhon Sawan and Chainat Dam

Available water will be forecasted by observed data up to this week
and past patterns. leference between water flow at Nakhon Sawan (C.2)
and that at Chailnat Dam will imply canal loss and storage by dam, Water
flow at Chainat will be calculated as follows:. :

‘Water flow at Chainat = Intake by reservoirs + Release from dam

(3) Water flow at Rama VI

Water flow will be forecasted by observed data at §.9 station.
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i-4. Calculation of water all'bcation to re'gulators

Water allocation plan will be examined based on the forecasted
available water_and irrigation water requirements in water operation
schedule, Computer program will be used for planning of water flow at
major regulators.
2-1. Forecasting of sideflow

Same as the 1-1.
2-2. <Calculation of reservolr operation

_ Reserﬁoir operation will be simulated by using the following data:

~ Reservoir requirement based om irrigation water requirement from

water operation schedule and other demand.
—~ Forecasted sideflow.
- Forecasted inflow into reservoirs.

Forecasting of inflow will be done by using past patterns

_between inflow and basin rainfall.
2~-3. Examination of reduction of reservoir releases
Amount of releases from reservoirs will be reduced in the rule
cruves of dams. Reduction rate will be decided by taking account of

groﬁing stage of crops, soil moisture conditions and social conditions.

Reservoir operation may be calculated for case study on reduction rate,

if necessary.

2-4, TForecasting of available water

Same as the 1~3.



2-5. Calculation of water reQuifemént'

Water requirement will be estimated based on irrigation Water '

requirement in water operation schedule and other demands.‘
2-6. Examination of reduction for water allocation

Reduction rate of water allocation will bé‘decided;fconéidefing
natural conditions such as soil moisture, growing stage of crops and

‘groundwater level and social conditiohs.
3-1. Forecasting of sideflow

Amount of sidefibwuin;ﬁet séaSbﬁ'afe variaBle, déﬁéndéﬁf'éﬁ'basin
rainfall, TForecasting is more ‘difficult than in dry season. Following

forecasting methods will be COnsidered for- the present

~ Basically same methods as that in dry seasdh, .
- Forecast by monitoring at as wmany sfétidnsiésapbssible'and past

patterns between runoff and basin rainfall.
3-2, Modification of water requirement

Irrigation water requirement in water opératioﬁ;Schedhlé.ﬁill have
to be modified in accordance with actual rainfall éoﬁditions, because
irrigation water requirement has been estimated based dniééét-léng~téfm
average rainfall.by project area. Supplemental water requirement wilil

be calculated as follows:

Storage depth in field PréSenf-fiéldﬁstbfagé (ﬁm)'.
" (mm) + Forecasted ‘rainfall in ) next 'an.d N
" mext + 1 week ﬁy.loﬁgétefmvavéfégé'-.
rainfall - Consumptive use in next.

and next + 1" weeks.



‘Supplemenial requirement = . Optimum submergence - Storage depth

1f ‘available ..ter is suificient, the above calculation will not be

needed, -
'3—3.4‘CaICulatian'of release from reservolrs
Reservoir requirement will be estimated as follows:

Reservoir requirement = Supplemental requirement + Other -

.demand ~ Available water (3-1)
5—4; Fofécgsting bf avai1ab1e water
Basigally same as the 3-1.
-~ 3-5. Modifi;ation of water requirgment

.Supﬁiemental irrigation water requirement will be estimated as

- follows:

Storage depth'in field Present fieid storage (mm)

in next week (mm) 4+ forecasted rainfall in next
week by long-term average rain-
fall -~ Consumptive use in next

week

il

Supplemental requirement Optimum submergence - Storage

depth

3-6. Caleulation of water allocatiomn

Water.ailocatidﬁ to regulators will be planned based on water
requifement.r 1f available water is sufficlent for water requirement,
_surplué water.willfhéve to be stored in field/canal as much as possible
'innérder_to reduce reservoir requirement in néxt 4+ 1 week and to prevent
_iﬁdndéﬁioﬁ in dowhstream area, forecasting increase énd decrease of

sidéflow.
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Possibility of surplus water depth of stprage'in field will be

consideied at this water allocation plan.

4-1, TFlood forecasting

Flood will be forecasted by monitoring data or computex-simulatibn

model.
4-2, Countermeagures of flood control

Proper measures will be planned in accordance with scale of flood

and natural and social conditioms.



CHAPTER 4  PROPOSED EQUIPMENT AND FACILITIES

~ For implementation of the above proposed activities, some
equipments and facilities shall be furnished.

4,1 Monitoring/communication and data management faéilities-

- Telemeter equipment
Water level observation stations with telemeter equipment are
installed at major regulators as shown in Tigure 4-1.

Observed water levels are automatically transmitted to model

pr03ect office.

- HF/SSB radio equipment
HF/5S8 tadio equipment are introduced at water level:
obsexvation stations in the widdle basin as shown in- Figure
41, Observed_data are promptly ttansferréd to Region 7

Office and Water Management Center by volce communication,

- Portable wireless telephone and patrol vehicle
These are provided for smooth project activities in the model

area. An example of communication system is shown in Figure
4'25

- 'Hydrology observation devices
In addition to the present observation stations, rainfall,
water level, water discharge, water quality and soil moisture

are measured at selected sites in the model area.

- Data management facilities
Mini-computer and display devices are useful for data
proceSéing, érfangement of observed data and training for
water managément'staff. An example of system configuration of

data management facilities are shown in_Figuré 4-3,
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4.2 Civil Works

- On—farm facilities
Improvement of onmfarm facilities 15 subject to those 1n the
selected area for practice/training/demonstration of’ onﬁfarm '

activities.

~ Gate structures in canal system _ _
Improvement of gate structures of those téqulfédufof:précise
gate operationm for pradtice/traihingfdémdhéfiatiﬁﬁ purpose.
For key structure, electrification and automation may be

employed

~ Canal improvement to facilitate operation of structures along

the canal.

- Improvement of pump operatlon system for efficient and

economical operatlon practice.

4.3 Construction of Operation Room

Operation room is constructed for smooth manapement activities,
taking account of the size of'introdﬁﬁed équipméﬁt'éﬁd-sgace for

regquired management activities,

Proposed equipment and facilities of each model pIOJeCt are shown

in Table 4~1 and Figures b=t to 4-8.



"CHAPTER 5 IMPLEMENTATTON

Implemeﬁtation of model project is divided into two stages:

(1) Construcifon of proposed equipments/facilities and civil

works, and,

(2) Establishment of improved water management system based on the

proposed activities.

5.1 Construction Stage

Construction work of proposed equipments and facilities is
implemented in this stage. Considering the work volume of
iﬁstroductioﬂ, installatiom and construction, construction work is
" implemented in three phases. 1n_thgwfirst phase, water management
center is cénsffucted. Construction works in Regional Offices and
related.areaé and sites is carried out in the second phase. The other

model areas are in the third phase. (refer to Table 5-1)

Implementation'period required in each phase is 1.0 year for
preparation of construction 1ncluding detailed design and 1s 1.0 year

for constructlon and adjustment of equipments and facilities.
Total construction period is 5.0 years (refer to Figure 5-1).

Construction costs of each phase are 169, 6 203.0 and 227.4 million
Baht, respectively, and required total cost is 786 miilion Baht (refer

‘to Table 5-1),



5.2 Establishment Stage of Improved Water Management

Improved water management system is established, through execution
of the proposed management activities, iThOSe.activities are practiced.
by some experts and RID's staff concerned, using the introduced
equipments and facilities.. And, transfer and tfaihing of “technologies
to staff—inecharge are carried out in this stage. Long and short term
qualified experté in each phase are required in different fields.. And,
each management activities will be éarried out-by‘thQSE'Qualifiéd
experts and RID's staff who are recruited from théurelafed diviSions in

RID or the concerned agencies. (refer to Table 5-2 and Figure 5-2)

It is necessary to set up an executive 6fganization in RID for
systematic activities of this stage. The proposed organization is
consisted of seven sections under the Director of Water Management Model
Projet, as illustrated in Figure 5-3. Pfoposed'activitiés will be
carried out by some sections in which the recruited experts and RID's

staff are assigned.

Total implementation périod'is 5.0 years, and required cost for

this stage is 186.0 million Baht (refer to Table 5-1 and Figure 5-1}.

Stage(2) may be carried out in parallel with Stage{l), because some
of proposed activities may. be commenced without new construction of

facilities in Stage(l).

5.3 FExample of HManapewent Proiect inm Japan
5.3.1. Outline of Irrigation Project in Japan

‘Irrigation Project has been implemented within the following basic

frameworks in Japan.

Agricultural Infrastructure Development

{1} Land Improvement Project



- (1) ‘Irrigation Facllities
(11) Land Consolidation
(4i1) Farm Road
(iv) Disaster Prevention of Farm Land

v) Maintenange of Completed Facilities
(2) Fafm Land Reclamation Project
(3} Integratéd Rural Development Project
(Note: items (1) and (v) above are related with the Study)

Tegal backgrouhd of the above Project is provided by Land
 Improvement Law, .Bureau of Structural Improvement, Ministry of
Agriculture, Forestry and Fisheries (MAFF) is the responsible executing

agency of the Project.

The Irrigation Project can be classified into: (1) State-Operated
Project, (2) Prefecture-Operated Project, and (3) Organization—Operated
Project according to'tﬁe scale of the Project. The State-Operated
Project identical te the Large Scale Project in RID refers to beneficial
area of more than 3,000 ha in case of paddy, while terminal commanding
area of lateral canal is not less than 500 ha. Invested project cost 1s
shared among State (60%), Prefecture (20%) and Farmers (20%) in
principle. |

After completion of the Project, irrigation facilities are
transferred to and maintained by the Land Improvement Association in
most cases, however, State or Prefecture herself undertakes operation

and maintenance of the facilitiles as the case may be.

A contept of the basin-wise water resources management has been
recently'intioduced in major river basins in Japan. There exist
identical water management problems between both countries. An example
of State—Oﬁerated and Prefecture-Managed Irrigation Project is presented

in the next section for reference sake to the Model Project.



5,3.2, Yxample of Operation/Maintenance Project in- Japan

{1} Background

Project area 1s a region With a mild climatefandffévorablerexpanse
for agriculture, but, development of'agricultute_had been obstructed for
a long time, because of flood inundation and-laék Of,water'Source fér
irrigation. In order to overcome the above Constraints,
irrigation/Drainage Facilities Construction.Projéét:was taken ﬁp in 1947

under MAFF and the construction project was completed in 1965,

After completion of the project, constructed facilitiés was
transferred to prefectural government. Since then; operation and
management of the facilities are being executed by the prefectural

government as well as the rural land improvement asso¢iation,

(2) Operation/Maintenance organization

Irrigation and drainage facilities to be managed 1s shown in Table
5-3. Organization for operation and maintenance ‘as showm in Figures 5-4

and 5-5 was established.

Operation and maintenatce- is carried out:-by Water Management Field
Office which is one of branch offices of rhe prefectural goveriment.
And, in many operation and maintenance works, some pﬁrts such as -~
management of lateral canal and FTO are entrusted by the préfectural
Government to the Land Improvement District Association which was
established for the purpose. of managing thESe,facilitiés in the same
time that the construction project was taken up: Both=organizati0n535re
carrying out stable water distribution and management‘bf the facilities
under their close supervision. Management system flow 1s shown in

Figure 5-6.
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Table 1-2 GRADE OF IMPROVEMENT METHOD (1)

[mprovement Items Option-1 Option-2 Option-3 Optidn—d
Hydro-observation
Rainfall Reserving Automatic Gauge with | Radar rain
gauge gauge | telemeter - | gauging
Hater level Staff gauge | Automatic | Gauge with | Gauge with
{River) gauge radio house | telemeter
- ditto - Staff gauge | Automatic 'Géuge:with
(Main canal) gauge telemeter
- ditto - Staff gauge Autométic (auge with
{(Lateral) gauge telemeter
Water quality Test by ‘1 Portable Fixed QufomQ Gaugé with
(River) sampling metér ' atic gauge telemeter
_ ditto - Test by Portable Fixed autom- | Gauge with
(Main canal) sampling meter atic gauge telemeter
- ditto - Test by Portable Fixed autom;
(Lateral) sampling meter atic gauge
Submergence Judgemeﬁt Measure
in paddy field by visual by manual
Soil moisture Judgement Measure Rixed autom-"Gaugé}with
in up-land crop by visual of sample | atic gauge teiemgtef
Ground water Observation | futomatic Géﬁge with
by manual gauge telemeter




Table 1-2 GRADE OF IMPROVEMENT METHOD (2)

Improvement | tems

_(Head office)

inside off,

Option-1 Option-2 Option-3  Option-4
Water fiow Portable Automatic auge with
(River) meter gauge telemeter
- ditto - Portable Automatic Gauge with
(Main canal) meter gauge telemeter
- ditto - .| Portable futomatic
- (Lateral) meter gauge
Moni toring method
Water allocation Monitoring Display Display Video
(Head office) gach other | panel by panel by projector
by voice manual telemeter
Water allocation Monitoring Display Display Video
(Regional off.) each other | panel by panel by projector
by voice manual ielemeter
- ditto - Moni toring Display Display
(Project off,) each other | panel by panel by
by voice manual telemeter
Condition of crop, Judgement Monitoring | Remote
irrigation area, by patrol by area with | sensing
water use map and file
Operating room Improvement | New building

- ditto -
(Reginal off.)

improvement

inside room

New building




Table 1-2 GRADE OF IMPROVEMENT METHOD (3)

Inprovement 1tems Option-1 ODtiqﬁ-Z Option-3 : Option¥4
Operating room Improvement | New building
{(Project off.) inside room
Vehicle for patrol, |MHotor ‘Patrol - .Campaign Car for
campaign, repair cycle car car repairing
Communication method | Mail,Memo Voice with Voiée with | Telemeter
by hand VIR, HF radio | telephone | Facimile
-operator | -direct talk
, | B
Data compilation File by Computer Data base
(Head office) manual and | file
cabinet
- ditto - File by Computer
(Reginal off,) manual and file
cabinet
- ditto - File by Computer
(Project off.)} manual and | file
cabinet
Data processing Manual Caiculation | Computer
(Head office) by computer | network
- ditto - Manual Calculation | Computer
(Reginal off) by computer | network
- ditto - Manual Calculation | Computer
(Project off) by computer | network
Data dissemination | HMail, Voice with | Voice with | Remote -
Memo by VHE,HF radio | telephone = | control
manual -operator ~dirgct talk | Facimile
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Table 4-1 REQUIRED FACTLITIES/EQUIPMENT (WATER MANAGEMENT CENTER)

Facrlxt1es/Equ1pment n = 'Quantity '
1. Monltorlng/COmmunleatlon and Data management Faczlxtles

- (1) Radio fac111t1es , _
- Observation statLGn wlth telemeter equ1pment BRI

- Portable wlreless telephone o : S -
(2) Observation deV1ces : o | _ | .
(3) Patrol/communication vehicle ' '

- Hotoreycle o . _ _ o - ';.3
- Patrol car _ _ - - 3 units
(4) Data management facilities _ o _' . 1 sets

Telemeterlng equlpment
'D1sp1ay panel
Uperator-control console
Typewi ler B
Data proces31ng system
~ (Data proce331ng unit, 1/0 units,. Software)
Hini-computer system o
(Computer, CRT display, Prlnter, Auxlizary storage)
2, Building for project activities ' 1, 500 m
Required-fbom ' '
Communieation equiﬁment o
Computer machine, Data processing, Battery.
‘Maintenance, Spairs, Tools, Material
Personnel, Meeting, Conference
Training, Information service




Table 4-1 REQUIRED FACILITIES/EQUIPMENT (REGIONAL 7 OFFICE)

Facilities/Bquipment - Quantity

1 Honiioring/CGmmﬁnication and Data management Facilities
I Radio fac1l1t1es
- 0bservat1on station W1th telemeter equipment T stations
Nakhon Sauan (C.2), Manorom regulator,
Makamthao-Uthong regulator,
Phonlathep regulator, Maharaj regulator,
_ Borommathat regulator, Chao Phraya Dam
- Oﬁservation station with radio equipment ' 8 stations
Ping river (.12, .1
Hang river (W.4A), Yom river (W,48)
Nan river (8.7, N.124, Naresuan Dam)
' Sakae Krang river
- Portable wireless telephone b sets
(2) Ohservatlon devices . -

])) Patrql/;ommunigation vehicle

- Hoforcycie ' . 5 units
- Patrol car _ 3 units
4 Data'managemént facilities 7 1 sets

Telemetering équibment, Display panel,
Operatbf control console, Typewriter,
Hini-computér system
(Computer, CRT display, Printer, fux.storage)
2. Building for project activities _ 800 nf
Required room ‘
Communication equipment, Computer machine,
Déta ﬁrobéssing,'Battery, Maintenance, Spairs,
Tools, Material, Personnel, Meeting, Conference

Training, Information service.




Table 4-1 REQUIRED FACILITIES/EQUIPMENT (REGIONAL 8 OFFICE)

Facilities/Iquipment - - Quantity
1. Moni toring/commnication and Data management Facilities
(1) Radio facilities -
~ Observation station with telemeter equipment = 3 stations

Koke Kathiem regulator, Phra Narai regulator

RamaVl baragzge

- Observation station with radio equipment - 1 station
~ Pasak river (§.9) '
- Poriable wireless telephone _ _ - 15 sets
(2) Observation devices 30 sets

Hater level gauge, Water flow meter,
7 Rainfall gauge, Soil moisture gauge
(3) Patrol/communication vehicle

- Motorcycle _ 15 units
- Patrol car . 3 units
(4) Data management facilities 1 sets

Telemetering equipment, Display panel,
Operator control console, Typewri ter,
Mini-computer system
(Computer, CRT display, Printer, Aux.storage)
2. Building for project activities o 800 of
Required fpom _
Communication equipment, Computer machine,
Data processing, Battery,'ﬁaintenance, Spairs,
Tools, Material, Personnel,. Meeting, Conference,
Training, Information service
3. Civil works | _ .
(1) Improvement in Koke Katiem regulator operation 1 station
Automatic ON-QFF operation by water level
Avtomatic digital recording 7
() Improvement of canal ( 18R, I9R ) ' 16 km
- Concrete lining 8 Km

- Reshaping 8 km

(3) Improvement of water control structures ' 44 places
- Po-Ro-Bo (Regulator of box culvert type) 11 pcl
- FT0 - 30 pcl

(4) Improvement of on-farm facilities. | | 20,000 rai
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Table 4-1 REQUIRED FAGILITIES/EQUIPMENT (RANGSIT TAT)

__ Pacilities/Bquipment | Quanti ty
1. Moh}tofiﬁg/communigation and Data management Facilities
(1) Radio facilities
- Obsefvafibn station with telémeter equipment 3 stations
' Phra Sri Sao Waphak regulator

' Khioﬁg‘Rangsit canal
2E canal regulator
- Portable wireless telephone 10 sets
(2)‘Qbservation-devices 30 sets
Water level gauge
Rainfall gauge
Water flow meter
.Soil moisture gauge

() Patrol/communication’ vehicle

- Motorcycle. 10 units
- Patrol car 2 units
(4) Data management facilities _ 1 sets

Telemetering equipment
‘Display panel
Typewi ter
Mini-computer system
(Compyter, CRT display, Printer, Auxiliary storage)
9. Building for project activities 300 nd
Required room
Communication equipment
Computer machine, Data processing, Battery
Méintenance, Spairs, Tools, Material
Meeting, Training
3. Civil works
(1) Improvement in regulator operation 5 stations
(Chulalong Kron, Phra Thammaracha, Syhon, 13 Tail)
Pang Kha Nak)
futomatic ON-OFF operation by water tevel
“Butomatic digital recording
“ (3) Improvement of on-farm facilities - 10,000 rai




" Table 4-1 REQUIRED FACILITIES/EQUIPMENT (PHAST CHAROEN)

F301i1t1e§/Equ1pment S Quantity

1. Honitorlng/communicatxon and Data management Facilities
(1) Radio facilities ' |
- Observation statlon wi th telemeter equxpment n 5 stations
Phra Pmlmon regulator, Maha Sawat ragulator,
‘Bang Buathong regulator, Ch;mph11 regulator,
Memorial Bridge (€.4) = - _
- Portable wireless telephone - iO_sets
(2) Observation devices 30 sets
Water level gauge, Water flow meter, '
Rainfall gauge, Soil moisture gauge
(3) Patrol/communication vehicle

- Hotorcycle ' o 10 units
- Patrol car : 2 units
(4) Data management facilities 1 sets

Telemetering equipment, Typewriter,
Display panel,
Mini-computer system _
(Computer, GRT display, Printer, Auxiliary storage)
2. Building for project activities ' 300 Wt
Required room
Communication equipment
Computer machine, Data processing, Battery,
Maintenance, Spairs, Tools, Material,
Heetihg, Training
3. Civil works '
(1} Improvement in regulator operation . - 4 stations
(Maha Sawat, Chimpli, Lad Nang Chee, Kra Thum Baen)
Automatic ON-OFF operation by waﬁer level
Automatic digital record1ng o o
(2) Improvement of canal near at regulators 0.8 kn
Dredge canals of the above 4 regulators .
(3) Improvement of on-farm facilities _ | 10,000 rai




Table 4-1 REQUIRED FACILITIES/EQUIPMENT (BANG BAN)

Facilities/Bquipment =~ Quantity

1. Honitoring/communication and Data management Facilities
(1) Radio facilities
- Obserﬁatioh'statiOn with telemeter equipment 2 stations
Ayutthaya (8.5)
Ang Thong (C.TA)
- Portable wireless telephone 10 sets
(2) Observation devices 30 sets
Watgr‘leﬁel gauge, Water flow meter, '
-Rainfall gauge, Soil moisture gauge

(3) Patrol/communication vehicle

—'Motofcycle 10 units
- Patrol car 2 units
(4) Data management facilities -1 sets

Telemetering equipment, Typewriter,
- Diéplay-panel '
- Mini-computer system
(Computer, CRT display, Printer, Auxiliary storage)
2. Building_fdr project activities 300 of
' Required room '
Communication equipment, Maitenance, Spairs,
Computer machine, Data processing, Batlery,
Tools, Material, Meeting, Training
3. Civil works
(1) Tmprovement in pump operation ( N0.5, N0.6 ) 2 stations
| Vnutomatic-0N50FF operation by water level

- Automatic digital recording

(2) Iﬁprovemeﬁt’of canal ( 1R-NO.5, IL-NG.5) 24 km
- Concrete lining 10 Km
. - Reshaping 14 kn
(3) Improvement of water control structures 43 places
. To-Bo-Bo (Regulator of pipe culvert type) 9 pcl
~ - FT0 34 pcl
(4) Improvement of on-farm facilities 20,000 rai
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Table 5-2 - PROJECT ACTIVITIES BY MODEL PROJECT AND EXPERT (1)

Projoct Activities Model Projet frea | Long-tern Bgert
Q@@ ® ® | ®| Al B| C|D|E|F|G
1. Management of Water Resources Planmng
Gonoral coordination of project activities [0 | || |1 ol 11111
" Plaming/ovataation on wicr esouces O] || | |1 olal | T [
" Coumtormoasures for drought/tlood | ololo| | 1] olal | alal
rantnation on amal cromping pln (0] | | | | o]~ |1 Al
2 '?faétioe’ of .W.ater': DiSt'ributinn
e athwaion i o ivimtionana |00l af0) 1T]
A-Release ‘plan from. r;aservc;ir; ----------------- O --------------------------- AO ----------- 1
onitoring of water level/flow | ololalololol Total 1717 |
" Roview of vater allocation slan and actial | O|O]O[O|0[0] 0| a| | [a] |
operation .
_i'}ioa'?{%'{c‘;t‘;;r;';}';};;{'Eli'i;;;i;};;";;i;{;;é" ololololojo] |olal | |a| |
14 PI’ElCtICE of Gate Operatmn
donttoring of water Tevel by telencter | |O|O 6]6 olol | | olal 11
~ o 't;;;}l;};?;;;ié;"i;;'e'i};;;ﬂ't}‘i); """"""""" “lolololo] | | ol |1 N
‘manual
nitrin of atr tiwiela cwitin | | |OlO0JO] |al0] | ]a) |
- Honitoring of vator flon by display el |O|OJO1O1O1O) 1) ol 1S4 T O
- %’ractme of proper gate operation 1 O 1 O A
bractice of prover puw oeration | | | | | (o] | (o] |a]
4. Bxecution of Field Monitoring | |
’l'"n;{e}"i;}éi'/'&{s';{;\;gé,';é; alibration | |O olololo] | ol lal |
Ground water level :

Note @ Water management center.. @ : Reginal 7 office, Chao Phraya Dam and Five head regulators.
(@ ; Reginal-8 office, ‘Koke Kathiem project area, @ ; Rangsit Tai project,
@) ; Phasi Charoen project. . ® ; Bang Ban project
i Team leader: (Water resources: planmng) B.; Irrigation eng. (hater opexatxon)
C; Hydraulic eng. (Field monitoring). D ; Systan eng. (Data management), B ; Demgn eng,
(Irrlgatlon facility). F ; Agronomist(On-farm rmanagement) G Coordinator (Tra1n1 ng program)
()'; Main-assignment, A ; Sub- assigament,
Short term experts are also required in accordance w1th each actw1ty. if necessary,
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Table 5-2 PROJECT ACTIVITIES BY MODEL PROJECT AND EXPERT (2)

Model Project Area

' Long-Term Expert

Project Activilies -
DO @ ®®| A B C| D E|F]G
4. Bxcution of Field Monitoring
Cdater quatity ololo| lalo
rigtion/drainage facilities/tunctions | |O|OJolo]O| [ala] |o| | |
5. Practice of Data Compi lation
iling of field mmitoring and daily  |O|O|0O|O|0O]0O| |alalo] | |
collected data
| hast. records of intake waters irrigation (O] | | | | | | | alo] 1]
| e, reservoir release, ele b Lbb
- Irriga‘tion/drainage system diagrams OlO|0O|0!10 FAY ola
6. Practice of Softiware Development
hesign of data comilation steet/ehart |OJOJO| | | | | | alo] |||
oview of fydrological patterns | ool T 11 1 | olal ||
| Review of water wse pattern | olololololo| |olalal | | |
| Couputer progran for data comsitation . |ojolo| | || [alalol T
and water allocation planning =
7. Investigation and Research
~ roper calculation nethods of water | ololo| | | | | olalal | 1]
allecation :
" Comtormeasure for illegal diversion O] JO| | | | |a] | | |o
| Roquired organization for supervision and | | | ololo| | lal | | ] o|
patrolling of canal and field _
taing it et o | [ 1ST0 0[] AT ol
~ Grop production cost and profitability | | | olololo] Tal 1] | ol
_ Cosumptive use of wpland crop T Tolo] 171, AT o

Note ) : Water management center. @ ; Reginal T office, Chao Phraya Dam and Five head regulators.

@ ; Reginal 8 office, Koke Kathiem project area,
(® : Phasi Charoen project, (& ; Bang Ban project.
A ; Team leader (Mater resources planmng) B;

@ ; Rangsit Tai-project'

Irrigation eng, (Water operatlon)

C ; Hydraulic eng, (Field monitoring}, D ; System eng, (Data management), O ; Bemgn eng.
(Irngatlon facility), F ; Agronom:st(()n farm management). G ; Coordmator(Trammg program) .

(O : ¥ain-assignment, A\ ; Sub- a331gnment

Short term experts are aIso required in accordance with _each activity, if necessary,



Table 5-2 PROJECT ACTIVITIES BY MODEL PROJECT AND EXPERT (3}

Project Activi ties Model Project Area Long- term Expert
OO ® GG a}B]C D EFIE
7. Investigation and Research
" Soil molsture and groving stage | || ololol | {al | || o| |
~ Slorage capacity of crecks and effective | | | | | ol || ol || Alal
use of storaged water in creeks
— tmount of wator supply to fishpond | | | | | ol T NEE To|
~ Heasures for water quality mnagenent | | | | | ol 1] ol |1 alal
easures for flood protection | | 1 o} [alal |o]al |
8. Preparation of Guideline/Criteria B B
laking of gate calibratioo | o] | | | | | | al {o] ||
- Operation/oaintonance of introduced | olol 11 1111 NSl
equipment and device
" Caloulation nethods of water allocation  |OlO[O] | | | | ol |af | |
peatonl mothods of field contitions O |O]O|0] | {ajal | {of |
fenbilitation of crecks | | | | | ol | |alal |olal |
" Reraiv/mintonmes nethods of ircieation | |O| | | (O] Al | | ol |
facilities
5. recution o Triningiation | | | | | || L]
~ Basic concepts of sater mnagenent | ol 11|11 ol 111 0|
s ot st i T TT T T ol TT T e
_ Operation/naintenance of facilities olo alo| |o
e rwen R 1 I i I R O T A O !
" Vater mnagerent at main coral leel | | O]O O Al o
aier gt ol 10 Il “lolo] ol 1 1a] o

Yote @ ; Water management center. @ ; Reginal 7 office, Chao Phraya Dam and Five head regulators.
@ ; Reginal § office, Koke Kathiem project area, (@ ; Rangsit Tai project.
(® : Phasi Charoen project, ® ; Bang Ban project.
A : Team leader (Water resources planning), B ; Irrigation eng. (Water operation),
C ; Hydraulic eng, (Field monitoring). D ; System eng. (Data management). E ; Design eng,
(Trrigation facility). F ; Agronomist{On-farm management). G ; Coordimator(Training program),
(O + Main-assignment, 2 ; Sub-assienment.
Short-term experts are also required in accordance with each activity, if necessary,
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Table 5-2  PROJECT ACTIVITIES BY MODEL PROJECT AND EXPERT (4)

Model Project Area Long- term Bxpert
Project Activities e
| oleo|le|@|e|e| | 8| c| || k|
9, Bxecution of Training/Education
intor et at o fam 16l | |o]olololo] a] | |a]o]o!
" Computer systen and programring | ololol T T 11| lof | | o
" Grop diversification and vater we | ol T 1ol 1 1a | | oo
opraisal methads of field conditions | | | olololol Tal 1| |olo]
" harming practice and nater namagement | | | |O|O] | | NE alolo!
aportancs and neaning of waninous water | |0|0| | | | Al 11| |olo
use
| hatn comilation by comuter systen |OJO[O] | | | | | alol || 0|
" Repair and maintenance of irrigation and | | | olo T 1 1a| | |o] o
on-farm facilities . : 1.
10, pabtie mtomation sorvices 1 L L LT ]
Water use position in the basin | ol 1T | ] ol 11| 1 O
tater e position in the regin area |0 O[O] | | | ol 1111 | o]
" Domonstration ard dissemination to | ol | 1 1] ol T L] o
concerned agencies
Dommstration 10wt wors s |OJO|O]O]0]Oj0|A] || |al0]
 Dononstration and dissenination of | ololololojolo]alalalalalo
management activities

Note (@ ; Hater management center. @ ; Reginal T office, Chao Phraya Dam and Five head regulators.
@ ; Reginal 8 office, Koke Kathmn project area, @ Rang51t Tai pro;ect
® ; Phasi Charoen project. (® ; Bang Ban project.
i ; Team leader (Water resources planmng) B ; Irrigation eng. (Water operatmn)
C : Hydraulic eng. (Field monitoring), D ; System eng, (Data management), E ; Design eng.
(Irrlgatlon facility}. F ; ﬂgronomst(On farm management), G ; Coordmator(Trammg program .
(O ; Main-assignment, 2\ ; Sub- ass1gnment
Shori-ierm experts are also required in accordance with each activity, if necessary.



Table 5-3 IRRIGATION/BRAINAGE FACILITIES TO BE MANAGED

1. Irrigation area

B I 3

Irrigation area ( ha )
Annuai rainfall
 Unit water requirement

Irrigation period

2. Irrigation facilities

1

§

Water gate

No.1l Pump station
No.2 Pump station
No.3 Pump station
Weir

Hain Canal

Lateral Canal

Hain Turn-out

2. Drainage facilities

4

Water gate
No,l Pump station
No.2 Pump station

Drainage canal

( Bxample in Japan )

Paddy Upland Total
13,500 6,400 19,900
1,500 - 1,600 am
Av. 9.1 mm/day
March to September ( paddy )

3.00) x4,00D X2 units ( Roller gate )
3.0() x3.0(W) X2 units ( ” )
1,200 mm X 5 units
1,200 mm X 4 units

300 mm X 2 units, 400 mm X 1 wuniis
8.0 x2.5M) x4 units ( Roller gate )

Feeder canal 3,200 m
River 18.900 m
Open canal 25,000 m
Tunne] 21,900 m
Siphon 4,500 m
Agueduct 300 m
(Total) (73,800 m
24 canals 185,300 m
89 sites

Same as the irrigation facility

1,500 mm X 2 units, 1,200 wmX 2 units
600 mm X 1 units

4,000 m
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( Start }

Preparation of annual cropping plan in Project area | - by Project
Offices
Arrangement of annual cropping plan in Region area - by Region
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Sum up of cropping area and cropping schedules - by Head
: Office

Examination of annual cropping plan | (Refer to Figure 3-2)

Pecision of annual cropping plan and cropping schedule

No |
JudgEEEEE:::::>>

0K

Preparaiion of annual water operation schedule by project office
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Figure 3-1  DATA PROCESSING FOR ANNUAL CROPPING PLAN
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Figure 3-2 EXAMINATTON OF ANNUAL CROPPING PLAN
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C) Dry season {normal mode)

Reservoir release

No

Figure 3-3 DATA PROCESSING FOR WEEKLY WATER MANAGEMENT (2)
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® Dry season (emergency mode)

Reservoir release Water allocation

HWhich action

B ]

21 ' 2-4

Forecasting of side Forecasting of availa-
flow {next + I week) | -ble water (next week)
22 2-5
Reservoir Calculation of
operation al water requirement
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- Water require-
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Figure 3-3 DATA PROCESSING FOR WEEKLY WATER MANAGEMENT (3)
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@ HWet season {normal mode)

Reservoir release Water allocation

3-1 34 -
Forecasting of side .ForecastingjOf-éQailaj
flow (next + 1 week) _ble water (next week)
3-2 3-5
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water requirement water requirement
3"3 o . 3"6
Calculation of - Calculation of
reservoir releases : water requirement
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Judgement
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0K
Request to _  ..In§truction to
BGAT project offices

Figure 3-3 DATA PROCESSING FOR WEEKLY WATER MANAGEMENT (4)
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Flood
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Same as the dry - . ' Flood
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Countermeasures of
flood control
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- Water distribution

0K

Instruction of

Gate operation

Figure 3-3 DATA PROCESSING FOR WEEKLY WATER MANAGEMENT (5)
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Figure 4-4 IOCATION OF TELEMETERING STATION {REGIONAL 7 OFFICE)
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Regional 8 office and Khok Kathiem projéct arca :1‘ ' 7
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Figure 4-5 LOCATION OF TELEMETERING STATION (REGIONAL 8 OFFICE) ~
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- Regional 8 office and Khok Kathiem project area
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=== Improvement of canal (conerete lining)
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Figure 4-5- LOCATTON OF CIVIL WORKS (KOXE KATHIEM PROJECT AREA)
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Figure 4-7 LOCATTON OF TELEMETERING STATION (PHASI CHAROEN)
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Bang Ban project office and project area
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Figure 5-2 REQUIRED EXPERTS AND WORKX SCHEDULE

Required Expert and Year

Design eng. (Irrigation facilities)
fAgronomist (On-farm water management)

Coordinator (Training program)

Shori-term expert

!

Hydrologist

- Hﬁdrologicéfrobsefvafion facilities
- Hy&raulic_model. |

- Bééign'df irrigation facilities
f_Q/H of irfiéﬁtion/dréinage facilities
—.Computer system and_prégramming |
- Computer programmer

- O/ of telecommunication facilities
- ﬁgrofeéoﬁomist; )

~ Institution

- Land~uée

- Specialist;(_as”requi:ed )

1st{2nd|{3rdj4 th|{b th
Estéblishment stage _ ) o
o : Phase-1 .
Phase-2
_______________________________________________ Ppaée—3
--Lohgfterm epert 1 1T
A..Team 1éader (Water resources planningj -
B. Ir€i£éfi6hiéngk:(W§ter‘6perétion)
C..Hydraulic eng. (Rield monitoring)
D..Syétem'eng. (Data management)
E, ' :
F.
G.

Note ; Lohg‘ter@;ﬁxpérfs_are stationed at the model project areas during

the implementation of model project.

Short-term experts are employed at required times for specific fields
necessitated In water management practices by the above long- term

experts.
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Director of Water Hanagement-ﬂodei Project

l.——— Water resources

management section

Water operation

section

L~*ﬁ—ﬁ-4,Field monitoring

section

Data management

gsection

Irrigation

facility section

Agriculiure

section

Information

service sectiion

-
T
T
B

A A

8 worki'n'g“u'nit |

Water resources plannlng
fAnnual water allocat1on planning
Countermeasure for drought/flood

Water allocat1on plannlng
Moni toring/data processing
Bata processing

Hydrology observation
Monitoring/gate calibration
Irrlgat1on system diagram

Data f111ng and analys1s
Sof tware development
Computer system

Telecommunlcat1on system '

Facilities inventor?
Facilities 1mprovement cr1ter1a
O/M guideline =~ ‘

On-farm water management
Institution research

Agro- economy

Personnel and budget ~
Training'prograﬁ service

Information service

Figure 5-3 ORGAMIZATION CHART OF MODEL PROJECT
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