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CHAPTER 1 PRESENT WATER MANAGEMENT SYSTEM

 151'.'Background'

,;;= The ﬁgter.management in the Chao Phraya River Basin has been

" practiged in the neatly pyramidal organization with the O & M Head
Office in the RID Headquarters as its top followed by field offices
(fegiohal'éffices, project management offices) and respective

terminal organizations,

The RID.O & M.Héad Office, recelving ﬁater management
data/information from the field offices via radio in oral
communicétion,.makes analysis and judgement on the data/information
to gilve heéessary.instructions back to each fileld office on water
_diétribution_at the irrigaﬁion canals and operation of the
facilities in keeping close coordination with the offices and

organizations concerned,

The project éhgiheers_are aésigned to each project office as
fuliy'tequnsible'ﬁersonnel to control several branch offices. In
_each branch, a water master is assigned to be responsible for the
fields of about 100,000 rai, and several zonemen-afa déployed
subordinately fo-assist the water master. And one zoneman covers in

principle the areas in a range between 1,000 rai and 1,500 rai,

‘The water master has responsibility to give guidance of general
ffarming'worké'to the farmers in his own area, and to keep various
" “records and data on water management on the respective canals., The
zoneman, -on the other hand, has responsibility to carry out
waintenance of diversion works and other related irrigation
fa¢11itieé as well as to keep.records and data of on-farm level

water management so as to make report to the water master.
“The present water management system was developed by Canadian

Consultants, Messrs. Acres & Co., Ltd. on the base of the aforesaid

-fileld level sysfem,.and the system has been operated since 198Z.
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This system, in taking into consideration the effective employment
of the ready provided staffs, has enabled to concentrate the
dataf/informatlion available on the zonemen level to the Water

Management Center of the RID Headquarters. (See Figure 1-1)

- The staffs of the said Center put the data concentrated thereto
into the computer files. The input data are processed by computer

with the Model Simulation Program available at present.

The results of the processing are utilized as references of
decision-making by the Water Management Center. Recently, however,

smooth processing has come to. be hindered in congestion.
The Master Plan Study, therefore, will try to review the
existing water management system to grasp its general conditions at

present and to study the methodology of the system improvement.

1.2 Basic Concept of the Present System

In a specific area, when a water source would have such:
abundance as to excéssively meet water demand, oﬁly facilities could
be desirably provided to take-the water in necessity in keeping the
source water in natural flow rather than a complete water managemeht

system under specified operatlion rule would be provided.

Contrarily, however, when a water source would have
ingsufficiency to meet water demand, a complete water management
system would become necessary. As tension in the relation of demand
and supply of water has grown larger under the present water
management system in the Chao Phraya River basin, the function of
the said system has come to be necessarily evaluated in appropriate
manners. The system must be operated In the premise of rational
water distribution to satisfy not only irrigation water supply but
power generation, river navigation, ﬁunicipal water supply, flood

control, saline water intrusion prevention, etc,



The existing irrigation areas in the basin are divided into 106

irrigation blocks. The irrigation water requirements by blocks can

be shtained by c.aputer with exleting model; however, the

' comguﬁation_of the dependency upon the dam in the upstream will

require to place the following several restrictive conditions on the

flow of the water and to have better understanding in the process.

i)

i1)

111)

.Flow Constraint (Maintenance flow)

Minimum discharges required for navigation, pump

operation, salinity protéction, ete, at the specific point

of the river.

Water Loss (Water use other than the above)

The amount of water unreturnable as municipal and

industrial consumption
S5ide Flow
The inflow into the Ilrrigation areas in the Chao Phraya

River basin, which can be utilized as irrigation water,

although cannot be controlled in discharge.

The abundant side flow was recorded by the Nakhon Sawan

observatory on those discharges in the downstream of the Pin River,

as the total discharge of those rivers of Wan, Yon and the

downstream of Nam River, and by the Kaeng ¥oi observatory on the

discharge of the Pasak River,

iv)

Minimum Pischarge for Power Generation

It is iﬁ September énd October when the water released
from dams for irrigation becomes minimum, because there
will be mﬁch side flow available for irrigation in these
two months., In other respect, in January the irrigation

water requirements become minimum in the year,



For those three months, however, EGAT has to release the
possibly least amount of water from dams to generate the

minimum power.

The favourable effects’ expected by employing the preqent
system are to wastelessly utilize’ the released water from o
dams in the mpet thorough and effective use of rainfall
runcff and side flow of the felaﬁed'tribuferies'and
branches, and to discharge the water through the
regulating gates ‘more precisely in its amount to meet the

requirements of the beneficiary areas,

1.3 - Structure of the Present System

The structure of the present water management system can be
explained as follows: 1) Data'reeofting,'Z) Computer system, and 3)
Qutput interpretation,'the water management data covey rainfall,

rupnoff, cultivated area, field moisture condition and so forth which

are informed to the Water Operations Center (WOC).
1.3.1 Computer System

The computer plays an important part of present water
managemnent system, because it cai manage many data at high speed to
do complicate calculation an irrigation water requirement and

movement of water in the management system.

‘This computer systeﬁ is operated as felloﬁiﬁg process. {Seée’

Figure 1-2)

i)  Data processing

ii)  Calculation of irrigafion water requirement
iii) Calculation of return flow

iv) Execution of water use simulation model

V) Output of the simulation result



(1) Data processing

Ralnfall, wo.er level and discharge data are daily coded on
comﬁuter coding sheet form, and then raw data are filed in the
computer. The data for a total of 21 days are stored in the file at
a time and the old data will be erased out when the new ones are
stored. - The data in the file will relate to a number of observation

stations and the data in five digits.

© Weekly crop data are coded on computer coding sheet form, and
then, raw data are filed in the computer. The data in the file will
relate. to each irrigation block. Fixed data are many coefficient
data fﬁr each irrigétion bioek needed in the computation of

irrigation demand and return flows.
{2) Irrigation demand calculations .
The computatlon of irrigation demands and return flows in each

irrigation block is done on the weekly basis. The general equations

used In computing irrigation demand are as follows.

CU - EFFR - DS LP

= EFFY T TPEF (1)
' where,.
.' IW = irrigation water réquifed
CU0 = consumptive use of the érop
i EFFR = effective rainfall
- D8 = ponding depth in paddy field (a positive DS

‘indicated water available in storage)
EFFY = Groﬁing period irrigation efficiency
LP = land preparation'wafer requlirements
LPEF = land preparation irrigation efficiency
€U =WCRCF x PETP |



where)
WCRCF = weighted crop coefficient
PETP = potential evapotrausplration

(3) Return flow calculations

Return flow is the unconsumed water which reappears in the .
drainége system of an irrigation block and_is-available~fpr;reuse
farther downstream. The theoretically available return flow 1s

computed from a water balance in the irrigation block as folioWs.
TRF = TRC + IW - CU 4 DS + TRU = ETU ~ LP (3 -

where, , .
TRF = theoretical return flow
TRC = total.réin on the cropped area
IW = irrigation water delivery
cU = coqsumptiﬁe_use,_
DS = ponding depth in paddy fleld
TRU = total rain on uncropped area
ETU = evapotranspiration from uncropped érea

LP = land preparation water requirement

The actual return flow, which is the amount to reappear in the
drainage system for reuse, is somewhat less than the theoretical

value. The equation used in computing actual return flow is

RF = RFT x TRF (4)
where, _ _ B

R¥ = actual return flow

RFT = return flow factor (RFT  1.0)

(4) Execution of water usé simulation model (Refer to Figure 1-3)

The water use simulation model ig a weekly siﬁﬁlation of the

major water use components of the Meklong and Chao Phraya River



_'baSihé,:zThe major structures of the irrigation system are defined
és the main laferal and main drain level, The solution procedure of
‘the'simulatioﬁ moiel solves the water requirements in this schematic

in three sections which have been assigned different basin numbers.

Basin 1 - The Meklong River below Kanchanaburi
Basin 2 -~ The Chao Phraya River below Nakhon Sawan
Basin 3 - The Meklong and Chao Phraya Above Kanchanaburi and

Nakhon Sawan.respectively.

These sections are usually solved as a group in seqﬁence, but
can be solved'indepéndently if the. appropriate input data are
prqﬁided. . "

The first two sectioné congtitute the central plaln region of

Thailand and contain complex irrigation and drainage systems.

The water fequiremént solution to these areas uses a flow

network bptimizatién technique based on the out—of kilter algorithm,

The -third area listed above is the area between the major
reservoirs and the central plain and the main purpose of a solution

in this area'is.to determine reservolyr operating requirements.
1.3.2 The Method of the Simulation
(1) Out~of kilter algorithm

The backbone of the simulation model is the solution of water
‘vequirements in the éenpral plain area using a network flow
'_optimizatioﬁ_tgéhnique known as the out-of kilter algorithm. This
techﬁique was selected since it 1s extremely flexible in allowing
thé programmer to make structural and operational changes to the

model as part-of the basic input data.



Fight different components have been defined to_:epreseﬁt the

sﬁecific characteristics, {(Refer to Figdre 1-4)
These components are listed below.

- Irrigation Block

- Check Storages

- Regulators,
- Floﬁ Constructions (e.g. navigation, water quality)
- Drain Points ' '

- ‘Supply Points (e.g. pumps) 7

- Water Losses (e.g. Bangkok water supply) -

- Side Flow (e.g. tributary inflow)

$imulation of the system is achieved by mbdeling_eééh of -the

above component types and their characteristics with channeéls and

nodes,

A channel connects two nodes and is composed of one or more
"arcs", each of which has specific flow properties. An arc is a
directed line segment which can transfer flow from one node to
another.. A node is used to represent a spatial junction of

channels. (Refer to Figure 1=5)
(2} The flow of the simmlation

The flow of the simulation is explained in Figuré.1~6l The

solution procedure in the program is described as follows.

DEFIN:  Main routine 'DEFIN' reads all the general
description data of the wétef use'g6ﬁponenté c
(irrigation block, channel, fefﬁrn?f;ows, ¢heck. _
storages, regulators, flow const%aihté;féidé flow,

vater losses, drain points, sﬁppiy'points)



"DMAND :

.GNGRD:

BOUND: -

PREP:

SOLVE:

© KILTE:

“QUTPT: .

‘REDIS:

SUMRY: -

ﬁain routine 'DEMAND' compute Irrigation water
requirements and return flows which are eliminated
ava'"able rainfall plus ponding depth in paddy field

from consumptive use of the crops.

Main routine 'GNGRD" generates a flow network grid

either from cards or from data on existing disk
files.

Main routine 'BOUND' generates the upper and lower

flow-bounds to be imposed upon the flow network grid

. generated by GNGRD.

Main routine 'PREP’ prepares the problem definition

for the out-of kilter algorlthm (OKA) by initializing
the OKA solution variables.

Main routine 'SOLVE' initializes the working storage
for use by KILTE routines (which are the basis of the
out-of-kilter algorithm) and then links to main
routine KILTE.

Main routine 'KILTE' is a network flow optimizatiom
ﬁackage known as the out-of kilter algorithm. It is
used to solve the network flow problem defined by
main routines DEFIN, GNGRD, BOUND.

Main routine 'OUTPT' is used to control the program
direction after KILTE has sclved or tried to solve
the problem definition.

Main routine 'REDIS' checks the network solution for

the_fbllowing conditions in order.

Main routine 'SUMRY' produces six summary repoxrts of

the solution of the network flow problem.



INTERP: Main routine 'INTERP' calls subroutine WINIT to read
monitoring arc flow, fore cast arc flow, initial arc
bounds, control parameter, run indicator and title

card.

WBLAN: Main routine 'WBLAN' produces seven water balances of

the solution of the metwork flow problems.

SIMUL: Main routine 'SIMUL' initializes the varilables that
are used in the program and then calls subroutines

INPUT, DCRE and DMRE to determine the water demand.
REPOT: Main routine 'REPOT' initializes variables for output

routines., It calls subroutine OUTP1 and OUTP2 for

summary output.

1.4 Procedure of the System Operatlon

The simulation of present water management model 1s executed to
verification for last week and forecast for next week and week after

next (which three week calculation is one unit).
1.4.1 Calculation Week

All rainfall and stream-flow data will be up-to-date to the
Tuesday of this week and all erop data for the week prior
(monitoring week) will be reported to the WOC by Monday afternoon of
the calculation week, Three computer runs of the WMS' are done oan

Wednesday and -Thursday one each for the three weeks,
1.4.2 Monitoring Week

This 1s the week prior to the Calculation Week. The results of
the WMS for this week serve to monitor the water use in the

irrigation system. For this week, only observed data on crop'areas;

rainfall and side~flow are used in the calculation,
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1.4,3 Forecast Week

Thié'is the week immediately following the calculation week.
The WMS is“rﬁn to determiﬁe wéter allocations to the main regulator
inthe irrigation network, The calculation is based on forecasted
cropped argas which have been projected from crops data received for
the monitoring week along with historic planting calendars 1in each
_ irrigation project. Long-term average rainfall is used in the
calgulaﬁién, and uncontrolled side-flow is forecasted based on a

correlation with known side-flow.and rainfall.
1.4.4 Forecast + 1 Week

This is the éecqnd week following the calculation week, i.e. it
immediately follows the forecast week, Since there is a S-day lag
in the river system from the time, the water is released from the
Bhumibol and Sirikit reservoirs to the time when the water arvrives
at the Central.Plain. And it is necessary to base the reservoir

release requests or irrigation demands in the Forecast + 1 Week.

1.5 Development of Supporting Sub-Programs

Fof.impfdvement of the present model, supporting sub-programs
have been developed under the following concepts. (See Program

Manuals; Supporting Sub-Programs of the Present Simulation Model.)

- Rearrangement of procedures for parameter modification
such as 1rrigation efficlency and system parameters for
water transfer from Meklong basin.

- Study on weekly demand calculation method to the both
dams,

- Hydraulic analysis of Chainat-Pasak Canal
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i.5.1 Modification of Parameter
(1) Study on the modification bf the parameters

Modification of'only_irrigation efficiencies could not iﬁprove'
calculation resuits so much because of -the model-characteristic.

Then the return flow factor should alsc be modified too. The

results are as follows.

B Calculation cases

‘Used data are the same as those used in the last verification

study, (dry season‘s data in 1986), and following cases were

calculated.

Case " Remarks

CASE-0 Return Flow Factor = 0.75 (same value to the present ﬁédgi
Irrigation Efficiencies = Observed value/Monitoring Ca. value
*. present value '

Il
SR

CASE~1 ° Phitsanulok Project .....v..s..... RIFA = 0.65 EFFY = 0.10
° Chainat-Pasak, Chainat-Ayutthaya,. ..

Raphiphatana Canal Area ,......... ETFA 0.10

0,30 EFFY.

CASE-2 The case-1 value of EFFY is smaller than the present value,
so EFFY = 0.5%(case~1 (0.1 + present value (0.50 - 0.55))
° Phitssnulok Project .....vvvsnes.. RIFA = 0,65 EFFY = 0.10
° Chainat - Pasak, Chainat-Ayutthaya, _ :
Raphiphatana Canal Area .......... RTFA = 0.30 EFFY = 0,30
Note: RTFA: Return Flow Factor .
EFFY: Irrigation Efficiencies

2)  Results of modification study
i) Intake water volume in Chainat-Pasak Canal Area

Concerning the intake water:volume, térmodify EF?Y is not
so meaningful. One of the reasons is'fhat water foiVOther
purposes thah irrigation is led to tﬁe éiéa{.:ﬁo,valués.bf
EFFY, which was available for the Réphiphatana'Canal area,
was applied (Case-1). | o | J



11). - Intake water volume in Raphiphatana Canal Area

“The valur of EIFFY in Case~l calculation showed good

fi;hess of the calculated regulator flow to observed one.
Cidd) ‘Demand water volume For Phitsanulok Project
In this'atea value of Cage-0 was applied.
vi) _Inthké.wafer volume within Chainat-Ayutthaya Area
" Observed values are gréatéf'thaﬁ calculated ones. These
results are'mdre*remarkéblé than the results of
_Cﬁainat~Pasak Canal Area. For value of the parameters of
EFFY and RTFA, Case-1's value may be applied.
v) Modified regulator flow at each regulator
The fésults show the considerable improvement, Results of
reservolr release and regulator flow at Manorom and Koke
Kathlem Regulators are, for instance, shown in Figure
-7,
(2) Method of modification

The method is composed of three steps as follows.

1}  The first step is to examine values of parameters EFFY and

RTFA.
ii) The second step is to decide calculation cases,
iii) ‘The third step 15 to calculate the cases,

. Supporting compﬁter programs prepared for carrying out the

above steps are as follows.
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- A program to calculate demand and return flow e
corresponding to modified EFFY using outputs of the
present computer program "EMRFC" (say "MDFY"}. Parameter
RTFA is held unmodified {for the steps i and iii)

- A program to calculate ‘demanid and return flow
corresponding to both modified EFFY and RTFA uslng output
as mentioned above (say ”MDF A") (for the step 144)

- A program to calculate demand corresponding- to modified
EFFY using output as mentioned above (say "MDFYB"). Water
volume of return flow is held unchanged.  However,
parameter RTFA is calculated corresponding to modified
demand and unmodified return flow.. (for the step 1}

The computer program mentioned above writes the results
{(modified demand and Teturn flow) to the present file No, 21. -Then
the simulation carries out more easily by executing the present

programs (DMAND, GNGRD and SIMUL).

- A program to calculate demand, return flow and consumptive
use (demand—return flow) in any area corresponding to
several combination of EFFY and RTFA (say "MDFYC"). (for
the step 1) :

1.5.2 Analysis for Weekly Demand Calculation Method to the dams
(After 1984}

Demand to the dams by Weekly Model is calculated in comparison
of demand calculation'results in irripated areas with power
generation release. However, WOC have employed a simple method for

demand calculation since 1984 as follows.

Water Demand to Dams (WDD) = Irrigation demand for Chao Phraya
Delta + Irrigation demand for Phitsanulok Project
+ Domestic water demand +,0ther demands + Special

demands) = Side inflow (m~/s8) ~---4

. . 3

£
I

If WDD < O , _
then WDD = 0 _ l.-(Equation—1)

Weekly Model have been operated in 1982, l983_and 1986,
therefore Weekly Model was operated together with'(EQuatibﬁ¥1) only
in 1986. Ixrigation demands calculated during dry season show

approximately same pattern in three years (1984 - 1986),
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_Experience for Weekly Model in 1982 and 1983 were applied to
estimation qf.irrigation_demand in the delta in 1984 and 1985. RID
has re-operated the Weckly Mndel in 1986 to examine the propriety of

the model use.

It can be said that the Cdlculation for irrigation demand in

wet' season in 1986 have contributed to the estimation of available

.ralnfall, so that demand water in 1986 is smaller than that in 1984
" and 1985, (Figure 1-8)

Figure 1--8. WEEKLY DEMAND TO BHUMIPOL AND SIRIKIT RESERVOIRS

Request ed by RID

1 DO - Special demand e 1

e T

Demand from Chao Phraya Delta Irrigation
1984 - 1986

1.5.3 Hydraulie Study on Chainat-Pasak Canal

In order to study hydraulic behavior of Chainat~Pasak Canal,

longitudinal and cross sections, dimensions, -water levels, gate

_ opening and disghargés of every three-hours at regulator were

collected and analysed.
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Flow capacity in the canal between each reguiator is studied
from water level records. A period and places of steady water flow

have been Selected

(record on Jan. l4th, i8_?)
: Upstream  Downstream
Regulator Name Location Distance Water Level Water Level Discharge

(km) - (km) (m)- (m) (cu, m/S)
Manorom 0.00  0.00 14,980 13,920 19,0
Chong Kae 46.58  46.58  13.550 11.080 19.0
Koke Kathiem 86,10  39.52 9.660 8.610  '19.0

Reong Rang 120,00 33.90 8.550 6.750 19.0

Rydraulic gradient between Chong Kae Reguiator and Koke Kathiem
Regulator is steeper than that between Manorom Regulator and Chong

Kae Regulator and between Koke Kathiem and Reong Rang Regulators.

For the analysed period, flow is comparatively small so that
significant differences have been found in hydranlic gradients. The

tendency has been found even when flow is abundant.

Meanwhile, lag timeé of water in canal from_Maqordm Regulator to
Reong Rang Regulator is estimated by numerical unsteady flow method

with assumed coefficient of roughness of canal 0.,0225.

Comparison of calculated value with the observed value has been
made for the period from March 6th to March 20th, during which three
regulators are fully opened. The results are shown in Figutes_I—Q

and 1-10.

When flow in the canal is increasiﬁg éhd-tﬁrée regulatofs are
fully opened, about two dayé are req&ired as-lag'time ffom ﬁanorom
Regulator to Reong Rang Regulator. When the_discﬁargé'iﬁ the canal
is increasing and three regulators as partly opened} ébout a week is

required as lag time between the same.
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CHAPTER 2 EVALUATION OF WATER RESOURCES

2.1 Hydrological Characteristic
2.1.1 Raiﬁfall'characteristig

Aﬁﬁuﬁl rainfall in Chao.Phraya River basin fluctuates fyom
1,000 to 2,000 mm and its difference in upper; middle and lower
basins.is-notisignificént. Wet season is from May to Octbber. " Peak
rainfall occuis in August ‘or September, and there has little
raihfall_from November to March. Monthly rainfall at major station
in the basin are shown in Figure 2-1, Resﬁlts of study on

probability of anpual rainfall are also shown in Table 2~1.
2.1.2  Run-off Characteristic
{1) Run-off characteristic in the basin

Run-off characteristics in sub-basin are shown in Table 2-2,

| Aﬁnﬁéi run-off from sub;basins shows 150 to 400 mm out of annual
rainfall 1,000 to 1,200 mm, so run—-off percentagé shows 15 to 30%.
Annual run-off at Sirikit Dam shows 440 mm, and Bhumipol shows 230
mm , Run-off percenLages are 37% and 20%, respectively, Annual
run-off yield at Bhumipol Dam has been decreasing, though amount of
annual rainfall are almost constant. It means that water

consumption in the basin is inCLeasing because of basin development.

Ann@gl mean flow at ﬁakhon Sawan amounts to 24,000 MCM, out of
which reiéése from dams.is 45%. On the other hand, annual flow in
_Pésak Riﬁef'shows'2,100 MCM_and annual mean yield of the basin is
140 wm. This yield is the lowest in the all Chao Phraya basin.

Study on probability of annual run-off at major station has

been made as shown in Tables 2~3 and 2-4.
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(2) 1Inflow to reservoirs

Forecasting of inflow at both reservoirs is significant for
annual cropping plan., Preliminary study on forecasting is conducted

as follows.

Annual average inflows of Bhumipol and Sirikit reservoirs from
1972 to 1986 are 6,000 MCM and 5,800 MCM, respectively. Most of
inflow appears from April to October in wet Seasgon as shown in Table
2-5. Summary of annual inflow and basin rainfall of_Both reservolrs

from 1972 to 1986 are as follows.

Annual ' S

o Rainfall Average Inflow (MCM)

Dam (mm) = Nov. - Mar. Apr. = Qet, = Total’
Bhumipol 1,170 1,380 4,620 6,000
‘Sirikit 1,180 740 5,070 5,810

Total 2,350 2,120 9,690 11,810

Many rainfall observation stations are located in the basin.
In this study, some stations are selected provisionally and relation
between basin rainfall and 1nflow_of reservoir has been examined so

as to prepare a forecarting system of inflow.

Forecasting of inflow from April to October in wet season 1is
difficult because inflow is much dependent on amount of basln
rainfall, ‘Therefore, forecast of inflow to reservoirs has to
be derived from statistic analysis of accumulated inflow data
in the past., On thé other hand, inflow in“dry.séason may be
easily forecasted from basin rainfall in wet season or inflow
data in the past. Relatlon beﬁween faiﬁféll_in.wet season and

inflow in the next dry season from 1972 to 1986lare as follows.

. Average

Average Rainfall (mm) ~Inflow (MCM)

Dam Jul., - Nov, Sep. - Nov, = Rov, - Mar.
Bhumipol 776 429 1,380
Sirikit 756 280 . 740
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Details are shown In Figures 2-3 and 2-4,
(3) _Forecast of side flow

'Watér allocation to project areas through major regulators
sﬁall be.planned fo heét with‘actual'reservoir release, forecast
side flows and intake water requirements at major regulators derived
from filed water demands. Among them, forecasting of side flow

shall_be“made in/at the following basins and locatioens.

- side flows between the both.dams and Nakhon Sawan
- side flow between Nakhon Sawan and Chainat

- flow of Pasak River

Forecasting side flows have been made by using rainfall and
discharge data monitored in each basin and the relation previously

studied on the past trend.

Stﬁdy.reéults show that sideflow is dependent on basin
rainfall. During February - August, it appears as water losses
albng_channel including conéumptive use in the basin, while
during September - January it appears as runoff caused by
rainfall. Monthly'side—flow in each basin are shown in Figures
2*5, 2-6 and 2;7.- Ih,thése Figures, basin areal rainfall is
calculated by average method based on the selected observation

stations in each basin.

2.2 Stddy on Dam Operation by Water Balance Simulation Model

2.2.1 Water Balance Simulation Model

A computer simulation model for calculation of water balance in
the basin has been'prbducéd"so as to examine water availability for
irfigation'and potentiality of water resources development. In this
study, past dam.operation has been examlned by this computer

.simulation model,
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(1) Composition of model

For water balance study, Chac Phraya Basin is divided into
fourteen sub-basins, as shown in Figure 2--8. Area Qf divided

sub-basin are shown in Table Zﬂﬁ.

Location of each sub-basin, each water requirement and its
relation to storage reservoirs and river systems are considered in
the simulation model. Schematic diagram of the model as’shown in

Figure 2-9 is used to simulate the water balance along river system.

Water balance is calculated on the basis of water'requirementé,
inflow and outflow including return flow from each sub-basin., Water
requirements are based on consumptive use by crops and rainfall in

each sub-basin,

Water balance is computed in each month of the simulation
period, considering monthly cropped area, planted area and their

growing stages.
(2) ‘Hydrology data

Hydrology data are used in the schematic diagram to estimate

the amount of water resources in the basin,

- Rainfall

Raingauge stations in the basins are selected as shown in
Figure “2-10. In this wmodel, basin areal rainfall is
estimated by average method.

- Stream flow

Monthly flows recorded at main stream gauging stations are
used in this model. Selected gaiiging stationis are shown
in Figure 2-11, Stream flows at adjacent site is also
calculated by using specific run-off at where is
necessary. :



(3) Control factors
The ﬁatér.balance'ﬁodél assumes following control factors,
- Effecﬁive'raiﬁféll
From 65% to 90% of wmonthly rainfail in simulation month

‘are assumed to be effective for planted crop as shown
below: '

Effective Rainfall

{(Unit: percent)

. Jan. Feb, Mar. Apr. May Jun., Jul. Aug. Sep. Oct. Nov. Dec,

Effective

Rainfall %0 9 80 75 75 75 75 75 65 65 80 90

- Réﬁurn flow

‘Irrigaticon water and rainfall not effectively used in
irrigation area become return flow. This return flow is
effective for reuse in downstream areas. TIn the
"simulation, 30 - 90% values of return flow rates by month
-are employed against total of flows and rainfalls into/on
. a sub basin. '

- irrigation efficiency
-Constént effiéiencies are employed to represent influences
of canal seepage, percolation, evaporation and operation
losses. Values of 50 to 60% are assumed In the simulation
and influences of the values are examined.

- Land preparation

Land-preparation water requirements are assumed as

follows.
Wet season = . 280 mm
.Dry season . 350 mm

Land preparation water is supplied continuously through
the land preparation period.

- Consumptive use

Consumptive use is defined as a water loss through
evapotranspiration of crops. Amount of consumptive use is
calculated from crop ceefficlent and potential
evapotrangpiration. Potential evapotranspiration used in
the simulation is presented in Table 2-7,



(4) Water balance calculation

Water balance is caleculated by sub?basiﬁ, taking account of
water requirement based on the above-mentioned control factors and
amount of availabie side flows. Minimum flow constraint is also

considered at some particular location in river systems.

3.2.2 Study on Dam Operation

Dam bperation under precise release contfol in dry season since =
1978 have been simulated. TFor study of WAter:reséﬁrces in the basin
from view-points. of both demand and supply irrigate&'area and
cropping pattern in the basin are applied as shown in Tables 2-10

and 2-11. The results of simulation study are as follows.

Satisfactory dam operation is entirely cérried out to meet with
water demands in the Chao Phraya Delta as judged from simulated
water storage shown in Figure 2-12. 1In this figure, estimated dam
operation présents the variation of water storage simulated by
computer program model; In comparison_with'estimaped dam operation
and actual one, both variations of water storage are nearly same

except at some years.

As these dams are consecutive storage daums, influence of
excessive release partially cqﬁtributes to long-tern decrease of dfy
season crop area. Especially, excessive release in wet season in
1981 and May to July in 1986 is one of causes of decrease of dry

geason crop area in draught year since. then.

Dam storage was decreased during wet season in 1979 till diy
season in 1980. Side flows in this wet season account for 30% of
that in normal'jea:; equivaient to 20-year rétufn ﬁéridd, Anﬁual
rainfall in Chao Phrayé Delta was about 800 mm as cqmpared_ﬁith
1,000 to 1,200 mm in normal year. Thérefofé,:weﬁ'seaséﬁ crop in

1979 was much more dependent upon the dam storage. FPurthermore, a



large volume:of release was carried out to maintain 1.3 million rai
in the dry séasoh in 1980. 1t therefqte becomes necessary to
establish systere for annual crop and release planning in case of

such draught years.

Comparison of monﬁhly water flow at Nakhon Sawan in the

simulation is shown in Figure 2-13.

2.3 Irrigation Water Use
2.3.1 Present Conditions of Water Resources

Water reédﬁrces fof'Chao Phxayé Delta are composed of water
release.controlled by'bqth'ﬁqge reservoirs, uncontrolled side flows
and direct rainfall in the delta. Kiu Lom Reservoir in Wang River
and oﬁher reservoirs in the basin ouly function to supply water to
their own irrigation areas, and therefore do not help any water

supply to the delta.

Amount of water resources from 1977 to 1986 for Chao Phraya

Delta is shown as follows,

Amount of Water Resources

{unit; MCH)
Release 51
Season from Dams Side Flow Available Water
= ‘ .
Wet 2 3,800 14,700 18,500
]
Dry’ 2 6,200 1,200 7,400
Total 10,000 15,900 25,900

Note: %! ,.. Side flow at Nakhon Sawan and Rama VI Brrg.
*2 .., From July to December
#3 ... From January to June

Water release from dams amounts to 3,000 to 6,200 MCM or 25 to
92% of available water. Available water in Chao Phraya Delta are
shown in Table 2-13 and Figure 2-14, Uncontrolled side flows from

Yom, Nan and.ﬁing'rivers'are also shown in Table 2-14.



Side flows are not expected during dry season especially from-
January to April, and most of irrigation water during this period is

- dependent on water release from the dams.

Meanwhile, water use conditions of water resources in current

10 years are as follows.

*
_ Release
Flow Unavailable Irrigated
Season Intake Constraints Release Area Rainfall
(MCM) (HMCM) (McM) - (10% vat) (MCM)
Wet 6,700 2,000 10,760 6.1 . 8,900
Dry 4,200 2,000 1,060 2,7 3,900

Note: #1 ..., Intake at Chainat and Rama VI Barrage.
%2 ... Release from Chao Phraya and Rama VI Dams.

Average available water at Nakhon Sawan and Rama VI Barrage is
7,400 MCM in dry season, ' Intake of 4,200 MCM is 7% of the above
available water. Unavailable water released from Chao Phraya Dam
and Rama VI barrage is only 1,060 MCM theoretically during dry
season., Intake of 4,200 MCM corresponds to 0.6 1lit/s/ha in diy
season. 1t is considered that the amount of availéble intake water

is at minimum level and water release is well controlled.
2.3.72 ¥Vater Balance

Relation between available water and water consumption in the
delta is shown in Figure 2-17. In thisg figure, consumptive use and
effective rainfall for crops are estimated.in the simulation model.
Seen from its relatiom, available'water is fully consumed in dry
season. Storage of river flow and rainfall in wet season . is
effective for extension of dry season crdps; RiferjflOw ip 1979 was
less then that in the other yeafs even in wet season, Water use
condition of wet season in 1979 was the same as that of the other

dry season.,

Water balance study in the Delta from 1977 to 1986 are

summarized as follows,



. : o . - Estimatg?
Consumptive  FEffective Water Actual  Storage

Season Use " Rainfall Requirement Intake in Delta
Wet 8,632 4,467 4,185 6,703  + 2,518
Dry 5,709 893 - 4,816 4,184 - 632

Note: *1 ;;.”Iﬁéluding unavailable groundwater flow

Results of yearly balance study are shown in Table 2-15. Seen
from'tﬁié balanée'étudy,'it is considered that well-stored water

during wet season is consumed in the next dry season.

.'Actual iﬁtake water in each irrigation area in the delita is
‘calculated based on the ‘amotnt of river flow at major regulators, as
shown in Figure 2-18, Seen from relation between intake discharge
~and 1rrigatioﬁ area, the intake discharge in water comservation area
is less than in grévity irrigation area especially in dry season.
Water intake in dry season 1s 0.2 - 0.5 lit/s/ha in the conservation
area while 1,0 - 1.5 lit/s/ha in the gravity area, respectively. On
the other hand, those in wet season are 0.2 - 0.7 1it/sfha in the
both areas because of éffective'rainfall. Amount of.supplied water
in 1985 is 111UStrated.in Figures 2-19 and 2-20, as an example of
water supply diagram.

Relation among actual water intake, rainfall and estimated
consumptive use for planted crops in the lower west bank are shown
in Figure'2w21. The relation indicates that water stored during wet

seagson 1s effectively used for the next dry season crops.

Irrigatioﬁ water'ié'coﬁsisfed of surface flow from head
regaulator, return fiow from.upper basin as a groundwater and storage
water in the c¢reeks which is well-developed in the water
coﬁservation_area. Exawple of water level records in the creeks is

shown in ¥Figure 2-22.
2.3.3 Water Release from Reservolrs and Irrigated Area

Relation betwéen water supply and rice yield in the delta has

'been studied.for crop diversification and annual cropping plan.
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~ Summary of water use conditions from 1978 to 1986 are shown in
Tables 2-16 and 2-17. Tables 2*18 and’ 2—19 show relation between
value of water supply, irrigated paddy area and rice yield
Snpplied water including effective rainfall for six month is 1, 826
m /rai and 1,850 m /rai in wet and dry veason, respectively ' Water
supply is consisted of water release from dam, side flow and
effective rainfall. Among them, water release is controllable and
forecast of effective rainfall may be difficult under the present

conditions,

Side flows are not controllable, however some portion of them
may be effectively used of their run- -offs are forecast and reservoir

releases are so adjusted,

Components of itrigation water supply to cropping area are

summarized as follows.

Average Irrigetion Water Supply (m /rai)
Irriggted Area Effective Reservoir Side '
Crop {10 rai) Rainfall = Release Flow Totszl
Wet Paddy 6.1 751 283 792 1,826
Dry Paddy 2.7 330 1,260 - 260 1,850

Note: (1) Wet paddy: from July to December
(2) Dry paddy: from January to June

On the other hand, components of paddy yield to water supply is

estimated as follows.

Component of. Production Yield(kg/rai)

Yield Effective  Reservoir
Crop (kg/rai) Rainfall Release Side Flow
Wet Paddy = 348 143 54 - 151
Dry. Paddy 587 105 400 82

Note: Details are shown in Tables 2-20 and 2-21.

Those relation are also illustrated in Figure 2-23.



Taking into account of effects of water management activities,
relationiof water release and side flow to production yield is

important, Bofh velations are as follows,

Water Supply (mS/rai) Water Supply per Yield (m3/kg)

- Reservoir Reservoir
“Grop ‘Release  Slde Flow Release. Side Flow - Total
Vet Paddy 283 792 0.81 2.28 3.09
Dry Paddy 1,260 260 2.15 0.44 2.59
the:' Details are shown in Table 2-22 and Figures 2-23 and
2-24,

' Volﬁmes_of water released from reservoirs to yield rice
production are 0.81 m3/kg and 2.15 m3/kg in wet and dry seasons,

respectively.

Dry season paddy Is almost dependent on reservoir release.
Release fér wet paddy is only supplemental, In 1979, however,
reservolr release of 2.14 m3/kg ﬁas supplied for wet paddy., TIn this
yéar, water supply from reservoirs in wet season was extremely much
and almost edual to that in dry season. 1In drought year, release
operation at resérvoirs in wet season are under the same situations
as that in dry season. Annual cropping plan is therefore very

useful for watrer release control.
2.3.4 Examination on Available Water

Judging from the present situation of irrigation water use, it
is necessary for effective use of wateéer resources to ease water
stress to the dams in dry season by making better use of side-flows

in wet season and return-flows in dry season.

Effective use of water resources, though the degree 1s much
dependéﬁt on completeness of water management system, may be
achieved By ﬁéll-equipped information maﬁagement through improved
monitoring[cémﬁﬁniéation systems, which enables improved side-flow
:forecaéﬁiﬁg'and easy énd-prompt understand}ng of water behaviors in

project areas,



After the completion of 1mprovement system, water use
efficiency of slde flow and within project area wi11 be able to ‘be
raised by 5 to 10%, in accordance with extenston of improvement

until at main canal 1evel

Amount of availed water is estimated about 1,000 MCM, ﬁhich'
enables additional some 80,000 ha of dry season irrigation, judging
from the relation between the amount of water supply and irrigation

area.
For realization of effective use of available water;

- Release operation of Bhumibol and ‘Sirikit reservoirs be
carried out in accordance with water release plan based on

an annual cropping plan,

- Water operation be managed by making full use of improved

monitoring/communication facilities.

- Amount of sideflow be forecasted based on developed

goftware by using the introduced hardware.



CHAPTER 3~ IMPROVEMENT PLAN OF WATER MANAGEMENT SYSTEM

3,1  Baslc Cencept for Improvement Plan

It-may'Simﬁiy_ﬁé;said_that purpose éf water management is
effectivé mahagemeht on reservation, supply and use of water. Water
management system is a larpe system of various activities to secure
' water sources, to supply water to users on prompt timing and in
neceSsafy volune as requiréd, to secure convenlences and benefits by
water and to control water uses in wmost efficient and effective

manners.

_ 'Theré”appeats some factors which make operation of the current
water management system difficult. Aside from factors such as
‘natural phenomena (flood, drought, high tide, etc.), finamcing and

human resources, followings may be pointed out. (See table 3-1)

- Both hard- -and softwares for information flow sequences
from sensing of information till operation through
transmission, processing, judgement and instruction are
not satisfactory.

-~ Water use facilities for irrigation and drainage in the
delta are hose constructed tens of years ago, and the
water duty for deéesign of canal system is small as compared
with modern design standard. Therefore, capacity of water
‘use facilities now.at work becomes insufficient when
cropping pattern changes from traditional supplementary
wet paddy irrigation to modern dry season irrigationm.

- Neat-controi'of_water:at rivers and canals is so difficult
and complicated task due mainly to flow travel time lag
caused by long reaches of canal network everywhere in the
delta.

,_Théfefofe,git consequént1y reqﬁires maintenance and further
impfovgﬁeqt_éf'tﬁé'durréﬁt water management system by
1esseniﬁg/eiiﬁ1na£ihg:thése'constraihts in.both hard- and soft-wares
in step-wise manners from integrated and strategic viewpoints.

'Watef;managément éjétém:ﬁiil be'divided intb four §étegories, taking

account of the above situations in the basin.



{1) Manapement of water resouxces

- .Basin water management

- Water distribution management

1) Water release management
ii) Water distribution management to the target area

- On-farm management '
(2) Management of water use faciiipies
(3) Imstitutional management

(4) Information management

Relation between water management category and management

concept is shown in Figure 3-1

3,2 Outlines of Improved Water Management System

3.2.1 Management of Water Resources

System diagram of water resources management in the Chao Phraya

basin 1s described in Figure 3-2,
(1} Basin water management

In order to manage water resources in the basin, establishment
of imﬁroved basin water management system furnished with the

following basic 1dea is herein proposed.

- Chao Phraya and adJacent Mae Klong River basins are
divided into 14 sub-basins and 5 sub-basing,- respectively,
taking account of Regional boundary of RID-and: natural
boundary. Basin water management system for water
respurces will be considered on this sub-basion basis,

- Every development project in each sub-basin are reviewed
and evaluated from view point of use of limited water
resources in the whole basin,



(2)

1)

2}

- _Basin development prOJeCtS may affects the long~term trend
of run-off discharge. From this view point, proper
countermeasures for conservation of water resources are
prograleid,

- Wéter resources developments may cause serious natural and
soclal problems. Allocation of developed water resources
is well coordinated.

Water distribution management
Water release management from resources

In order to plan annual cropping schedule and water release

‘from the both reservoirs, data management system are improved

'for provision of the following data/information.

- Records of planted area, yield, amount of water release
"and intake and other hydrology data

- Past trends of reservoir storage and side flow
- Forecast side flow and storage or reservoirs on the
basis of planned annual cropping schedule.

Water distribution management to project area

In order to properly distribute available water to project
areas through major regulators, following activities are

carried out at management levels,

L= Foteéasting of water demand and reporting to RID Head

Office.

= - -Water allécation by RID Head office supported by use of:

improved data management system,

- -RID'Head office requests amount of water release to EGAT,
.and instructs distribution major regulators through
Regional offices as same as present



~  Head office monitors actual situation of water
distribution in the delta by using the improved
monitoring system.

System formation of the above-mentioned water distribution

management is shown in Figure 3-3,
3)  Water distribution within the project area

In order to secure equitable distribution of water Within

a project area, improved water management -1s as follows.

- Irrigation water is precisely;distributed,byfeach,section
or zone defined by RID., Project office adjusts water
allocation ‘among sections or zones for the equitability.

- Calculation of water demand is made by each zone.-
Forecast water demand and obsérved intake discharge
are recorded and utilized for the next adjustment.

(3) On~farm management

Improved management shall be that for precise control of water
and water use facilities by beneficiaries in conformity with
detailed provisions of guidelines for water operation énd'O & M of

water use facilities. Such guidelines will firstly be established.
3.2.2 Management of water use facilities

In order to meet-requireménts'fof_water management, protection
and improvement of water use facilities and their functions from
deterioration are so important that improved management.of these

facilities shall be in the following manners.

- To employ an improved system fof'data'custoay'ahd '
retrieval of information on any water use facllities.



~ . To identify needs for maintenance/rehabilitation/
improvement of water use facilities by use of the above
retrieval system and in accordance with some guidelines on
standars level of functions of facilities to be equipped
with,

- To formulate implementation of maintenance/rehabilitation/
- improvement works of water use facilities in accordance
with some criteria for improvement and by taking account
of other constraints in practical ways.

3,2.3 Inmstitutional management

Wate:fmanagement is barely significant if inter-related
activities of concerned organization are not systematically

performed. Improved management shall be in the following manners.

- Improvement in quélity of activities at levels of
concerned organizations.

= Improvement in equitable quaiity of activities among
organizations concerned in conformity with some guidelines
on standard quality of activities.

For achievement of the above, training activitles are programed
and carried out to the levels of organizations. some educational
and training.activities cdﬁpésed of the following contents will also
be programed for establishment and encouragement of farmers'

organization,

Present situation of limited water resources and water use
in the delta.

- Optimum water use by growing stage of crop.

- Proper method for repair and maintenance of farm ditch and
. field structures, - '

- General information about agriculture.



3.2.4 Information management

Tmproved management'of informa;ibn Includes ménagement of not
only those for the current water allocation/operation but also those

of water use facilities and agro-socio-economy.

The improved éysiem,is composed of a céntal system at the Head
office, sub-systems at Reglomal office and division of the Head
office level and terminal systems at project offiée_ahd division of
the Regional office level, The.system is desligned so as that any
level of component system can approach to any informatiom of
different level or of differenmt office through an univérsal

Information Bus Line (IBL)..
3,2.5 Water management level

improvement of overall water managemeﬁt'invplves many fields of
works and réquires'time, finéﬁcing, plénnihé énd iﬁpléﬁentation
programing. Target levels of lmprovement may differ by significance
of improvement subjects. Therefore, a concept of V?atef management
Level” is herein proposed for formulation of improved.water
ménagement, The water management level demotes target level of

improvement'ranging from Level 0 (zero)} to level 4 as follows,

Level 0 implies continuation of the present activities
without substantial changes in water operation

activities and 0 & M of water use facilities.

Level 1  dimplies improvement of the.present communication
system at basin level, while_improvémént of other

systems/activities is.suspehded.

Level 2 implies intrbduction of improved monitoring system
until at main canal system level in addition to the

impraovement of Level 1.



Level 3 implieS'improvemeht of water use facilitiles of canal
systems and overall water management system until at
T7D level.

Level 4 implies improvement of overall water wmanagement
system until at on~farm level including

implementétion of intensive land consolidation,

The above 4 levels of improved water management are thus
pioposad to formulate ways to the final goal of '"Level 4" for the
lower level. It'may be formulated in a way that several target
levels of improvement for the respective improvement components are

combined to ease various constraints.
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Table 2-6 CATCHMENT AREA BY RIVER BASIN

Caﬁdhmént

Hame _ Basin Number Area (sg. km )
Chao Phraya Basin
Ping Basin
Upstream of Bhumipoi_ {1y - . 26,400
Downstream of Bhumipol S {4) ' 13,120
Wang Basin
Upstream of Kiu Lom _ {2) o 2,700
Downstream of Kiu Lom 13 , o 7,810
~ Yom Basin
Upstream basin (5 . 9,190
Downstream basin (6) : 11,920
Nan Basin
Upstream of Sirikit (7) . 13,200
Downstream of Sirikit - (8) ' 26,230
Sub-total (at Nakhon Sawan) 110,570
Pasak Basin (10) 13,780
Chao Phrava
Nakhon Sawan (2 '6.850
Upper East (11 . 8,060
Lower East (12) o 6,840
Upper West- ' {13). . 6,290
Lower West (14} o 4,280
Sub-total : _ 32,330
Total {Chao Phraya Basin) .iggéggg
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Table 2-9 INVENTORY OF MAJOR DAMS AND REGULATORS

Catehment Average Storage Capacity
Annual ' .
Name of Dam AT ow Gross ‘Elfeetive Purposes*
(km?) {(MCM) (MCM) (MCM)
Bhunibel 26,400 8,600 12,200 8,600 LF,P
Sirikit 13,100 7,000 10,550 8,800 (WO
KiuLoem 2,700 - 570 112 106 LI
Khao Laen 3,700 " 5,200 7,500 4,300 LR
Srinagarind 10,900 1,600 17,700 - 7,500 1LF,p
Kra Sieo 1,200 165 390 200 LF
Mae Ngat 1,300 400 n.a n.a LEP
Mae Kuang 570 250 n.a na i

Note * {; [rrigation, ¥ ; Flood Control, P ; Power Generalion

Table 2-8 INVENTORY OF

Name of Catéhment

MAJOR REGULATORS ‘IN THE BASIN

Storage = Design. -
Diversion Weir Area Capacity Dfschargé
(km?) (MCM) (m¥fs)
Chainat n. a. 130 _3',3[]0
Rama VI Barrage _ na n a . 35
Vajiralongkom 25,600 6 . a.
Naresuan n.a. . &. n. a.
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. Table 2-14 SIDEFLOW IN WET SEASON AT NAKHON SAWAN

Yom

1967 1,880
1968 863
1969 1,391
1970’ 3,755
1971 3,924
1972 1,448
1973 3,970
- 1974 2,524
1975 3,650
1976 2,249
1977 2,068
1978 3,940
1§79 : 801
1980 2,423
1981 3,585
1982 1,212
1983 2,232
1984 1,883
1985 2,105
1986 1,571
Average 2,374
Note ¥ =

Observed Run-off bischarge

*

. Nan'

1,949
1,405
2,750
3,406
3,173
1,148

2,989

2,522
5,562
4,686
3,322
6,327
1,898
5,732
4,154
3,144
3,670
2,529
5,413
2,413

3,410

Ping

1,431
1,267
3,338
4,175
2,779
1,908
3,525
2,893
3,551
2,633
1,722
2,650
1,077
2,132
2,253
1,085
2,929
1,103
1,857
1,513

2,291

Unit

Total
5,260
3,535
7,479
11,336
9,876
4,504
10,484
7,939
12,763
9,568
7,112
12,917
3,776
10,287
9,992
5,441
8,831
5,515
9,375
5,497

8,075

Observation station are as follows

. 2
Yom ,... ¥3B (13,580 km' )

2
Nan ....:N7A - N12 (13,430 km)

2
Ping ....P7 - P12 (16,300 km“)

MCM

Sideflow
at Nakhon
Sawan
10,849
6,923
14,786
27,299
11,941
5,651
12,567
10,623
21,063
15,692
7,846
21,028
4,419
21,524
12,694
8,065
14,798
7,520
14,735
5,344
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(A
{1}

(2}

a}

b}

]

{31

(s.
)

a)
2
c)

d}

e).

f

.

Table 3-1

Present Water Management System

‘Managerent_Catevory

"Basin Management

MANAGEMENT OF WATER RESOURCES]

~ No muwial coordination in
management between indivi-
dual projects

Distribution Management

Reservoir Retease

: -~ Planning of dry season crop-
Management -

ping area from resarvoir sto-
rages at the end of wet season

- hrrigation of whote areas in
 WeT season .

Distribution Management in the Deha {see “B”) .

Distribution Management — Judgment by &périence .
in Project Area

On-farm Management ~ Empirical mansgement

— Individual management

INFORMATION MANAGEMENT: Ref abcve (21}

Reservoir Release and Distribution Management in Project Area |

Measurement - - Water Iavsl{flo_\'-é, rainfall
Collection : -~ Voice éprhmunicafion by
: radio ar telephone
Han.c.liin.gfﬁling - Mam.ial proc'essihg and hand
o " writing onto file
— Partially computerized
Processing e Empirical '
. Centralized by use of RID's
- simutation model
instruetion and '~ Voice communhi. by radio and
Operation ' ‘telephone _
' < Manual opératicm
Monrtormgjverlfn— —_ Manual graphn: board at Head _
" cation e .Of‘flce wnthout veri, sy:tem

MANAGEMENT OF FACILITIES]
— Parzial repasrlrehab:h by

individual project managemem‘. :

[NSTITUTIONAL MANAGEMENT}

- Training and education

'COMPARISON TABLE ; PRESENT AND

Problems’in the Present Svistam - -

=~ Shortage of available water .

regsources

Decrease of cropping area "m
drought yaar

Impropigr distribution
Excessive intake

Partial inundation damage

Operation loss by poor on-
farm facilities and their
rnanagement

Calibeation of water level-flow

Error datafinformation

Error by insufficient communi,

system
Delay by busy line
Naot systematic to do with

" processing

Enér c.f.judgment

- Voluminous data compilation .

Delay by long computer run-time

IMPROVED WATER MANAGEMENT SYSTEM

imgro;;: 2 Weter Management Systen

= Estabiishrarnt of x> system to survey, research
and evaluate developmant/conservation of
water resoltrces in the basin

— Coordipation and r'ecommendation activities
‘in accardance with outcomes of analyses of
the systam

-- Reservoir operation in accordance with annual |
cropping ptan derived from smtistical analyses
of- hydrolow and information of farming/agri-
cuiture

— A system 1o proceed trom prediction, observation
titl verification at management levels

— Dara processing by manzagement purposes and by
groups of compuier application programs

—~ Preparation of manual for praper diversion and
managernant of on-tarm facilities

— Iimplementation of management by the manuals

- Mazasuremnent of water guality, soii moismre/water
logging

- Amomanc measurement of a part of them

— By improved system by voice communicaticn

~ Partial inwoduction of autematic collection system

—  Systematic compilation of data by purpose
— Data management system by Data-Base

— Decentralized at project office level

= Processing by purposes and by groups of computsr
application programs

Inforrnation error sad instraction  — Quick communi. by improvel‘r_lent of commtini.

delay by communi. system”

Difficulty in propar water '
distribution

Functional deteripration

Insutficient activities of
farmers’ arganization

system for instruction

- introduction of dtsplay panel syswem and verifi-
cation system

- Preparatlon of operation and maintenance manual
for the management :

- Formulation of education and training programs
{o.reinforce farmers' end water management
orgamzatmns

— Implemerittion of the prograrns

Strateuies by the Study Team

Preparation of framework of the system formation

Preparation of basin-wide water batance simulation
maodel

Aecommendation of projects to prevent soil erosion

Pretiminary study on new water resources davelopment

Preliminary analysss and to identify fuwre direction
[Crop Diversification/Information Center)

Preparation of framework

Recommendation for implementation of Model Project

Preparation of guidelines to estabiish manuals

Propasat for Model Project

Preparation of observation network improvementplan

Preparation of monitoring/comemuni. system
improvermmen plan

Preparation of master plan for improved dat
management, system

Preparation of plan for developmem: of computer
application’ programs

Pmparanon of suppomng programs for-the
present simu. model _

Preparation of plan for improvement of monitoring/

" communi. system

. Development of séf‘_mams for use of display panel

system

Preparation of puidelines 10 establish:manuals
Preparation of plan for improvement of facilities
Preparation of guidalines for the formuiation
Proposal for implementation of Model Project
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DATA
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DATA PROCESSING IN
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DATA ARCHIVING
REPORTING
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Figure 1-1 INFORMATION FLOW IN WATER OPERATION CENTER
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Figure 2-8 SCHEME OF SUB-BASIN IN CHAO PHRAYA BASIN

2176



bt i w4 IR 3 I

=7 Storage Dam -

Regulator

Irrigation Demand

Inflow from Basin

.ql %

——-3 Return Flow

. (::) Irrigation Area

[ ———————

B
@

Gulf of Thailand
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Figure 2-14 MONTHLY AVAILABLE WATER IN DELTA (2)
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