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Table A.3.4-1 Drainage Area of Major Rivers

No. of _
Basin River name Drainage area Paddy Upland
{(km ) (km ) {km ]
Pak Bang River Basin
1. Hae river (upstream) 26.5 22.5 4.0
2. Hin,Khao Tiver _ 13.6 7.1 6.5
3. Hae river (Middle stream) 18.3 18.3 -
N Bong river 11.1 11.1 -
5. Laeng river
(upstrem Wang Sal river) 32.8 18.3 14.5
6.  Yang Tiver 58,7 20.5 38.2
7. Pak Bang river 21.4 21.4 -
Sub-total 182.4 119.2 63.2
{Nong Luang River)
8. Nam Ba river ' 24.9 24.9 -
| 9, San Chao river 40,7 22.7 18.0
10. Nong Luang river 16.2 16;2 -
Sub-total 81.8 63.8 18.0
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3.7.1. Khlong Luang Rice Experiment Station

This experiment station has been carring out such experiments and
trials as vield trials, pure seeds maintenance, breeding, pest and
disease resistance tests, fertilization tests,ete. for low land
‘paddy and deep water paddy. :

:

The general descriptions of the station are shown as follows.

Location : Khlong Luang Rice Experiment Station (KLG) was established
in 1922, on Paholyothin Road, Khlong Nung village, Khlong
Luang district, Pathumthani province; located at 46.5 kilo-

meters north from Bangkok {14°16 N)

Scil and Climate : ~

1. Soil type : Ongkharak and Rangsit, pH 4.1 - 4.5
2. Annual rainfall : average 1,394 mm. with 283 mm. maximum
in September
3. Temperature : minimum 26°C
miximum 30°C
average 28.49°C
4. Altitude 1 6.07 - 7.78 ft. above mean sea level
5. Water Source : Pasak tiver via irrigation canal

No. 9L (left)

Total Area : 87.37 hectares (546.12 rai)

1. Office and houses 18.24 hectares (114 rai)
2. Rice breeding nursery 15.44 " ( 96.52 rai)
3. Rice sced multiplication 43.80 o (273.73 rai)
4. Others o 9.47 % ( 59.20 rai)
5. Rotation crops: 0.42 " { 2.67 rai)

Number of Office and Houses:

1. Office 1
2. llouses for technicains 11
3. louses for labours’ 7
4. Quonset hut 1
5. Seed storage 1
6. Workshop 5
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Number of Farm Machines provided :

1. Truck 1
2. Jeep 1
3. Tractor ’ 4 )
4. Water pump 17
5. Rotary tiller 2

- Technicians and Labourers available :

1. Graduated officer 3

2. Certificated officer 7 )
3. Permanent labourer 29
4.7Témporary labourer 80 - 130

e B e e = -

Remark: .1 hectare = 6.25 raim

-1 acre = 2.50 rai
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3.7.2. Phra Phutthabat Field Crop Experiment Station

This experiment station, located most closely to the Project Area,
has been carrying out the yield trials, breedings, intermittent crop-

pings, planting density tests, etc. for sorghum, maize, soybean, and

cotton.
The general descriptions of the station are shown as follows.

Back ground : Phra Phutthabat Field Crop Experiment Station was estab-
lished in 1955, named Phra Phutthabat Agricultural Exper-

iment Station.

Location : Phra Phutthabat Field Crop Experiment Station is located in
a part of Phra Phutthabat lend-settlement area. Tambon
Koktoom, Amphoe Muang, Lopburi Province.
Lat. 14°47'N, Long. 100°50'E. The Elevation about 230 ft
(70 m) above mean sea level. It is 144 km apart from

Bangkok, and 20 km. from Lopburi.

Area : Total area : 200 rai (32 ha)
Building and Resident lots : 50 rai {8 ha)

Experimental fields : 150 rai (24 ha)

Soil : Reddish PBrown Léteritic Soil; Clay Loam,

Pakchong Series
Soil test ; pH 6.7, OM 0.72%, P 0.077% , K 0.063% (1979)

Seil texture;. clay 18.2%, silt 30.4%, coarse sand 35.6%,

fine sand 15.9%

Irrigation : 1. Rainfed, average rainfall 1200 mm./year
Total Rainfall 950 mm. (1979)
maximum Rainfall 289.1 mm. (Sep. 1979}

mipnimum Rainfall 1.4 mm. (Nov. 1979)

2.: Underground Water by two deep well pumﬁs
supplying the water to about 20 rai (3.2 ha)

of experiment area.
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Staff and Officer :

persons

Director 1
Agricultural Technologist 6 "
Agricultural officer . 6 "
Finance and Accounting offier I " o ‘
Automotive mechanicians 1 "
Permanent Workers ' .66 "
Témporary workers . © 100 "
Staff from other divisions and other
Field Crop Experiment Stations :
~ Agricultural technologist’ 3 persons
Agricultural offiger 2 "

Agricultural officer assistant 3 "

Duties and Objectives of Station -

The station conducts all research programs planned.
by Field Crop Division that aims to improve crop varietiecs,
cultural practices, soil and fertilizer managements and

extension within the area of Lopburi and Saraburi provinces.
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3.7.3. Suphanburi Rice Experiment: Station

This sfation, located rather closely to the Project Area on the
almost same altiiude as that of the Changwat Saraburi including the
Pr&jcct Area, has béen carrying out various experiments and trials to
seek the method suitable for paddy growing in the Central Plain,

The records and data obtained by the station were compiled to a sfudy
report entitled "Rice and Rice Cultivation" and published in 1979.

The said report details on various subjects such as puddiing, seeding,
transplanting, water management, pest control, fertilization and so on.
The study for the project has employed the regression equation used

in the report, as shown in Fig. A.3.7-1 for looking into possibility

of achieving the target yield.
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Fig.‘A.3.7-1 " Rice Response for Nitrogen Fertilizer

(Kind of Soil, Clay to Crumblé Soil mixed with Clay)

~yield (kg/rai)

188)

g00 e ee———
(S.Gt/haf
isensitive Rice Varietiep
43+22.02N-0{41N?
800
(5.0 .
700
s Y%
6004 \\\\\\
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0 5 10 15 20 25 230
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Source: Rice and Rice Cultivation

Suphan Buri Rice Experiment Station -
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Fig. A.3.7-2 Organization of Department of Cooperative Promotion

o

DEPARTMENT OF CO-
. OPERATIVE
- ST ) PROMOTION
. . ~ OFFICE OF
PERSONNEL PLANNTNG
DIVISION | PIVISION
TECHNICAL TRAINING
DIVISION DIVISION
AGRICU Tcom LAND SETTLEMENT
GICPﬂmA ¢o CO-OPERATIVE
OPERATIVE DIVISION DIVISION
, ]
ERODUCER |3 AND ENGINEERING
NPERATIVE DIVISION - DIVISION
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OPERATIVE PROMOTION| - =
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4.1 Study on Availabilicy of Water Resources
4,1.1, Irrigation Water Requirements
A, -Basic concept-

The following formula was- applied to determine the

irrigation water requirement under the Project.

- Net Water ] = Consumptive use of crops +
requirements (NWR) percolation + water for puddling.

- Field water . = NWR - Effective rainfall + field
requirements (FWR) losses,

- Diversion water FWR + Conveyance and operation

requirements {DWR) losses.
B. Consumptive use of crops

The consumptive use of crops can be estimated by multiplying the

estimated evapotranspiration values by crop coefficients (Kc).
B.1. Evapotranspiration (ET}

Evapotranspiration can be determined by various methods in
using evaporation measurement with evaporation pan, appli-

- cation of eﬁpirical formula based on the climatological
data, etc. Far the Project, the monthly evapotranspiration
was estimated by applying the modified Penman Method; -the
climatological data on temperature, wind velocity and so on,
recorded at Lopburi Station (25 years from 1951 to 1975)

were utilized.

4.1-1



B.2.

Evapotranspiration (ET)

Month mm/day mu/month :
April - - 6.7 - 201.0
May ' 5.3 164.3
June n 4,7 141.0
July 4.2 : 130.2
August 4.0 124.0
September 3.8 114.0
October 4,2 130.2
November 4.9 ' 147.0
December 5.5 170.5 -
January 5.5 170.5
February 6.0 7 168.0
March 7 6.9 213.9
Total 5.14 1,874.6

As learnt from the above, the maximum value appears in April
at 6.7 mm/day with the minimum at 3.8 mm/day in September.
The annual total amounts to 1,874.6 mm, which is' 136 percent -

of the tatal evaporation per annum,
Crop factor

Depending on the plants' growing stage, the following crop
factors were adopted for each crop. For this, reference was
made to the study report on the Lam Sonthi Medium Scale °

Irrigation Project and FAO's Irrigation and Drainage Papef.



Crop Factors (Kc)

EEQQX Upland Crops
Month L.V. H.Y.V. Maize Groundnuts
lst 1.00 1.00 0.40 0.30
2nd 1.00 1.00 70.40 0.30
3rd 1.08 - 1.15 0.80 . 1.05
4th 1.15 .15 0.80 1.05
S5th 1.15 - - -

Consumptive use of paddy for both the local varieties and

HYV varieties is shown below:

Consumptive Use

(Unit: mm/day)

Wet Season Dry Seascn
Paddy . Paddy
Month .L'V' H.Y.V, Maize Groundnut H.Y.V.
Feb, - - - - 6.0
Mar. - - - - 7.9
Apr. - - - - 7.7
May - .= 2.1 1.6 6.1
June - - 1.9 2.4 -
July 4.2 - 3.4 4.4 -
CAug. 4.0 4.0 3.2 4.2 ] -
Sept. G.1 4.4 - - -
Oct. 4.8 4.8 Lo- - - -
Nov. 526 5.6 . - - -
Percolation

Percolation rate is largely affected by soil textures. Although
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there are no measured data in the Area,'thé soils of the Project Area
is generally rich in clayey properties, and it seems that a
comparatively sﬁall‘percolétion is allowed. Iﬁ‘considering this
matter and the values applied for other proiect wikﬁ-thg similar soil

‘texture, percolation in the paddy fields was taken at 1.0 mm/day.
D. Land Preparation Water

For paddy fields, water for puddling'is required in addition to

the consumptive use of crops.

Estimation of the water required for puddling was made taking
the specific features of the representative soils in the Project Area
because no data were available on the evaporation during the puddling

season, so0il moisture contents, ete.

Taking into account the proposed cropping pattern and present
farming practices, water for puddling was estimated at 200 mm both
for the wet season and dry season cropping. The period requived for
puddling is fixed at 30 days. Evaporation of the standing water was
estimated in reférring to the.evaporation data (Table 3-1) obtained

at Lopburi observatory.

The result of computation, land preparation water are shown as

follows,
"D.1. Wet season paddy field
i) First irrigation .

Duration: 20 days for H.Y.V. and 25 days for L.V.
Top soil saturation depth: 200 mm
S0il porosity: about 50%
Soil‘moisture; ‘about  30%° )
B Required watering: 70 mm = 200 mm x 0.50 x (1 - 0.30)
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Percolation during the period: _ .
1.0 mm/day x 20 days for H.Y.V.

, 20 mm =
25 mm =.1.0 mm/day x 25 days for L.V.
Standing water:
50 mm = 2.5 mm/day x 20 days for H.Y.V.- - -
63 mm = 2.5 mm/day x 25 days for L.V.
Sub~total: S
140 mm = 70 + 20 + 50 for H.Y.V.
158 mm =

70 + 25 + 63 for L.V.
ii) Second irrigation

Duration: 10 days

Evaporation in the peried: 25 mm = 2.5 x'10 days

Percolation:- © 10 mm = 1.0 x 10 days

Sub-total: : | 35 mm = 25 + 10

Total: . i75 mm = 140 + 35 for HYV
193 mm = 158 + 35 for LV

From the result of caleularion, the water requirement. for
land preparation will become 175 mm for H.Y.V. and 193 mm
for L.V. The recommendable requirements will be 200 mm due

to the same_cropped area between H.Y.V. and L.V.
D.2.. Dry season paddy field
- 1) TFirst irriéation

Duration: 20 days )
_Top soil saturation depth: 200 mm
.S0il porosity: about 50%

'Soil moisture: about 40% .
Required watering: 60 mm = 200 mm x 0.50 x (1 - 0.40)
Percolation during thé period: 20 mm = 1 mm/day x 20

days.
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Standing water:. -t 84 mm = 4.2 mm/day x 20
days -
Sub~total: 164 mm= 60 + 20 + 84

ii) Second irrigation

E. Rainfall

Duration: 10 days

Evaporation in the period: 42 mm = 4.2 mm/day x 10 days

Percolation duving the period: 10 mm = 1 mm/day x 10
days

Sub-total: 52 wm = 42 + 10 )

Total: 200 mm = 216 mm * 164 + 52

There are four rainfall stations around the Project Area, at

Kaeng Khoi, Saraburi, Sao Hai and Rama VI barrage (Tha Luang

Headwork) stations.

The annual rainfall data of those stations during 1952 to 1980

are illustrated Table A.ﬁ.l—l. The averaged annual. rainfalls are

summarized as follows:-

Average Annual Rainfall

(Unic: - wm) -
Name of Station : - Apnual _ HWet Season
| {Jul.-Nov.)
Muang Saraburi _; 1,427.2 (100) 960.8 (100Q)
Kaeng Khoi 1,435.0 (101) 964.7 (100)
" Sao Hai 1,368.3 ( 96) 914.3 { 95)
Rama VI Barrage ' 1,369.4 ( 96) _ 888.9 ( 93)

The rainfall data at Muang Saraburi station was selected as a
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- representative station-based-on the ‘following reasons:~

[ '
X, - . [

+ i) It is located in the central part of the Project Area

extending in strip’from East to West,

11) The averaged annual rainfall in Saraburi is not so much
different from those in the other areas, indicating the very

similar value to the average value of four stations.

The monthly rainfall at Muang Saraburi from 1952 to 1980 (29

years) is shown in Table 3-2 of Main Report.

F. ‘Effective rainfall

_ The Master Plan Study for the Irrigated Agricultufe Development
Project in the Greater Mae Kloﬁg River Basin (JICA) made a tank model
simulatjon on the basis of water holding function for the effective
rainfalls to irrigation, and the simulation adopted the rainfall
records 'of 2] statjons. The relationship between rainfalls and
effective rainfalls was foundjbut;as shown in Fﬁe following Table
. The results of computation on effective rainfall conducted by RID
are found nearly same to those obtained in the study under-the JICA

Master Plan.

Effective Rainfall (mm) -

Upper Limit of E.R.

Crops + Effective Rainfall One Month 10 days
paddy 0.75 R* 200 - 70

Upland 0.75 R 120 40

* R: Daily rainfall
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The monthly effective rainfalls estimated in using the rainfall
data for 29 years period from 1952 to 1980 at Saraburi Station are as
shown in Table A.4.1-2. Referring to the Table A.é.l—z, it can be
said that no'effective rainfall is expected for the dry season
cropping, while considerable amount of effective rainfall can reduce
irrigation water requirements in the wet season cropping. In
particular, the expected effective rainfall in the month of July,
when peak water requirement occurs under the project, is vitally
important in the irrigation planning. Consequently, a study was made
on the probability of effective rainfall during the period. . (Refer
to Table A.4.1-3 from Table A.4.1;8.)

Probability of Effective Rainfall

{(Unit: mm)

Wet Season

Return Period Total Year (Jul.-Nov.) Jul, Jul.~l Jul,-2 Jul.-3

172 890.2 564.4  133.3  41.4  51.2 33.4
1/3 848.8 533.5  120.1 32,6  32.2 23.9
/s 812.1. - 505.5 - 108.8  25.9  20.7 -17.3
1/10 775.7 477.2  97.9 . 20.2 12,9 12.3

G. Irrigation efficiency .
As described in the foregoing paragraphs, the irrigation
efficiency can be calculated taking into consideration the efficiency

in the field, conveyance and operation.

The following table was available by applying the data obtained

by some experience and researches.
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Irrigation Efficiency

Field Conveyance Operational
Crop Efficiency Efficiency Efficiency Total
" Paddy 0.70 0.90 - -0.95- " 0.60

Upland . 0.60 0.60 0.90 0.51
H. Unit water requirement

The net water requirements (NWR) by crops, which was estimatea
based on the proposed cropping calendar and various factors discussed
in this paragraph, are shown in Table A.4.1-9. Detailed computation
results on NWR are shown in Table A.4.1-10 to A.4.1-14, respectively.
According to the Table A.4.1-9, the peak water requirement for the
wet seasén paddy cropping occurs in the month eof July, while the
runoff of the Pasak River, the water source for the Project will be
the minimum in the same month. The unit diversion water requirement
was, therefore, estimated based on the probable effective rainfall in
July and shown in Table A.4.1-15.° For the dry season cropping, no
effective rainfall is expected, and the peak unit diversion water

requirement appears in March by 1.725 1l/sec/ha.
4.1.2. - Availability of Water Resources
A, Existing and proposed irrigation projectsl

There are three existing drrigation projécts and three NEA
pumping ir;igation projects 'being under construction. Water
resources for those areas are mainly the "Pasak river ‘and the’
Chainat-Pasak irrigation canal which intakes from the Chao Phraya

river at the Manorom head regulator,

The irrigated areas and irrigable areas are summarized in Tables
A.4.1-16 and A.4.1-17. ’
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B. Runoff of the Pasak river

The Pasak viver has a drainage area of about 14,500 km; in the
strip in north-south direction, There was a gauging station §2
nearby Amphoe Kaeng Khoi where water level had been recorded up to
1976. TAftér 1§76, the station was moved to the location of the
present §9 station, about 5 km upstream of 52. The drainage area.of
59 gauging station is about 14,374 km2 against the area of $2 station
of 14,522 km2 and its reduction ratio of the area is only one
percent. Hence,it can be judged that.actual observed data of S§9
station will be able to use to S2 station directly., {Refer to Table
3—35 According tokthe records at $2 and S9 (33 years, 1948-1980),
the avérage\annual runoff is revealed at 2,288 MCM, of which 2,053
MCM, 90 percent of the total is discharged during the wet season
covering six month period from June to November. The monthly
discharge appears by the maximum on October, and 924 MCM, 40 percent
is discharged in one month period. 4As is the case, it is considered
that the runcff of the Pasak river during wet season is abundant
enough except July when the peak water requirement takes place, and
there would be a‘little regative affect on the irrigation water

demand in the lower basin.

In the dry season from January to May, the discharge is only 177
MCM, eight percent of the annual total, which makes it quite

difficult to supply irrigation water for the Project Area.

A heavy fluctuation in discharge could be attributed to the long
and narrow shape of the basin, which results in uneven rainfall
distributioq in the basin and reduction in the so-called basin
~ 8torage capacity. For this, it will be necessary to control the
flood discharge by a series of dams in the basin so as to secure a
" controlled runoff pattern. It is said that a study in line with the .
above.mentioned objective is to be commenced in near future and it is
expected to have the advantageous effects in the Pasak river basin,

as a whole, through stabilized river discharge pattern.
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10 day-discharge in the month of July at 82 gauging station is
shown in Figures A.4.1-1 to A.4.1-3, and 10 day-probable discharge at

the same station is shown in Fig.A.4.1-4.
‘C. - Intake Discharge of the Chainat-Pasak Canal

Along the western boundary of the Project Area, the
Chainat-Pasak canal serves for diverting water from the Chao Phraya
river to the 127,840 ha of its commanding areas including Manorom,
Chong Khae, Koke Katiem and Roeng Rang on the right bank. The
Chainat-Pasak canal empties itself into the Pasak river at aBout one
kilometer upstream of the Rama VI Barrage. There are four (4)-
regulators and 67 diversion structures provided along the
Chainat-Pasak canal. Absence of a regular pattern in water
distribution and lack of measured data available on its discharge at
diversion point, however, have not allow to confirmed actual-
discharges of the canal during the term of this survey. Under the
circumstances, actual irrigation water demands in each sub-project

have also not been confirmed accurately.

The surplus discharge emptied into the Pasak river from the
Chainat-Pasak canal together with the discharge of the Pasak river
itself are diverted to Raphiphat canal through -the Phra WNarai
regulator at the Rama VI Barrage to irrigate about 110,000 ha area,
The discharge for navigation in the downstream is released from the

Barrage on request as well,

As stated in the above, the surplus discharge from - the
Chainat-Pasak canal to the Pasak river is closely related to the
availability of the water resources for the present Project.

Hence, it may be necessary to fix the water availability and acreage
to be-Qeveloped undexr the Proﬁect through carrying out a water

balance study on various water sources and related service areas of
about 260,000 ha as stated alréady. For the left bank areas of the

Chainat-Pasak canal, no water isrsufplied in principle from the canal
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because of the water management policy of the Government Agencies

concerned and the limited water resources available in the Chao

Phraya basin,
D, Study on Availability of Water Resources
D.l. Present water use

In the neighboring areas of the Project Area, there exist
several irrigation projects. Table A,4,1-17 shows the actual record
on irrigation water supply in the related service areas for the
period of four (4) years from 1978 to 1981. According to the table,
the whole area can be irrigated in the wet season but it can cover
only aboﬁt 10 percent of the area in the dry season. As. seen
previously, the cropping acreage in the dry season largely dgpends on
the runoff of the Chao Phraya river, rainfall and the amount of water
stored in the reservoirs in the previocus year. As the discharge of
the Pasak river, water source for the Project, is rather limited in
the dry season, it will be necessary to lock inteo a potential
irrigation area under the Project through taking into account such
existing irrigation areas as commanded by the Chainat-Pasak canal,
Pasak river and Raphiphat canal. The location map of the Project and
existing irrigation related -to it is illustrated in Figure 3-5, main

report.

D.2. Premise of Water Balance Study

Flow chart on water balance study applied under the present

study is as illustrated in Figure A.4.1-5,

‘Those assumptions employed in the water balance study are as

described as follows:-
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i)

ii)

Inflow

# Inflow from the Chao Phraya river shall be represented

by the discharge at the Manorom regulator.

* The side flow from the drainage basin on left bank of the
Chainat-Pasak Canal to the Canal shall be accounted using

specific discharge of the Pasak River,

* Those discharges of the Pasak River released to the
downstream are not taken into account because there are no

beneficial area in the downstream of Rama VI Barrage,
Irrigated area and representative rainfall stations
The whole area was largely divided into three (3) parts and

representative rainfall stations were selected as shown in

the fellowings.

Representative
Name of Project . Irrigation Area Rainfall Station

* Chainat-Pasak canal 127,840 ha Lopburi

* Kaeng Koi-Ban Mo Project

* Ban Nong Bua - 21,663 " © - Muang--

* Sao Hai existing project . - - Saraburi

* NEA Project

* Raphiphat canal ) 110,000 " Wang Noi

. Total 259,503.ha
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iidi)

Unit water requirement

The values estimated for both dry and wet seasons under the
present study shall be applied to the other two (2) ex1st1ng

projects.

D.3., Water Balance Computation

Water balances (16 years, 1965 - 1980) have been computed for

two (2) cases, one for the whole related areas and the other for the

areas getting irrigation water only from the Pasak river. The

cropping intensity in dry season are assumed about 15, 20 and 30

percent of total cultivable land. -- The results of water balance

computation are illustrated in Figure A,4.1-6 to A.4,1-10.

i)

Wet season

As learnt from Fig.A.4,1-6 illustrating the Whole Area Case,
seven years of the water shortage has taken place in the
second decade of July, when the peak water requirements

arise. On the other hand, Figure A.4.1-9 for the Pasak

-Case indicates that the water shortage has arisen three

years in the same period,

The values of 4Q (shortage or surplus of discharge) for July
can be plotted as shown in Figure A.4.-1-12 and A.4.1-13.
The figures suggest that there will be water shortages
takiné place twice in the Whole Area Case, while once in the

Pasak River (Case.

The total water requirements in July for the whole Project
related areas are 290 m /sec on an average, whereas the
river discharges available are only 247 m /sec as a sum of
those at the Manorom regulator by about 140 m /sec (average

for 16 years from 1965 to 1980) and from the Pasak river by
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107 malsec (average for 33 years from 1948 to 1980).
Therefore, the remaining amount of 43 malsec (290 - 140 -~
107 = 43 mm/month) has to depend upon the rainfall.
Figure A.4.1-11 shows the discharges at the Manorom
regulator and the rainfalls observed at three stations.
Studying the figure on the months of June and July when the
shortage arises suggests that inadequate water control has
been carried out under proper water management. As
illustrated in Fig.A.4.1-6, contrarily, the peak discharge
has appeared in October when the discharge features in the
Pasak river have a similarity to those at the Manorom
intake., Table A.4.1-18 shows the values of AQ, the
rainfalls observed at three stations and the discharges at
the Manorom intake in the representative years when the
water shortage had taken place.
On one hand, the values of AQ vary with the rainfalls in
Lopburi.and Wang Noi which are the existing development
projects covering a considerably large irrigation areas,
and on the other hand, the proper discharge control would
not have been made at Manorom even in the second decade of
July 1972 when sufficient rainfall had occurred in learning
from the data on the Manorom discharge and.the rainfalls
observed at two stations together with the fact that the
Pasak river discharge was about 10 percent less than the
discharge at Manorom. As a result éf the above épudy, it
can be éaid that the rainfalls play an important role in
_irrigétion in the wet season. _And Table A.4,1-19 shows that
the water shortage has arisen every year on the decade
- basis, whereas only twice for 16 years on the monthly

basis.

In due consideration of the above, the proper control of the

/

discharge at Manorom *' with thorough knowledge of the
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ii)

rainfalls in the Area, which can be observed at several
gauging stations adjacent to the Project Area besides the
above three, will be able to provide an adequate amount of
water required for the Project in taking into account the
capacity -of the Chainat-Pasak canal at the Manorom regulator

by 280 m/sec.
*/ ~ww Refer to Table A 4.1-18.

Dry season

The peak water requirements for the dry season paddy
cropping has taken place in March when the maximum evapo-
transpiration for the said paddy cropping appears. The
lowest discharge in the Pasak river, however, which usually
takes place in April, has brought about the water shortage
for two months, March and April, for the Pasak river case
(Figure A.4.1-9 and 10). On the other hand, the least water
amount diverted by the Manorem regulator which takes place
in January has brought about the water shortage for two
months, January and March for the Whole area case (Figure
A.4.1-6 to -B). The study was made for the period of 10
years from 1971 "to 1980 in taking into account the fact that
it is the recent ten years that the dry season paddy
cropping has been positively introduced in the Area. Since
the discharge at the Manorom regulator is five to ten times
larger than that in the Pasak river in the period from
January to May, the determination of the cropping acreage of

the dry season paddy will be largely affected by the

_discharge at the Manorom regulator. Therefore, the cropping

acreage of the dry season paddy should be determined on the
basis of the whole area case including the areas related to
the Project as well. Fig.A.4.1-14 to -16 show the monthly

avérage water balance tables of the Whole Area Case. When
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taking the cropping intensity by 15 pevcent, the water
shortage takes place three times in January, being caused
generally from extreme low discharge at the Manorom
regulator, and furthermore, it may result from the fact
that the ciopping calendar prevailing in the existing irri-
gated areas does not always meet the one that is proposed
in the Project and the actual cropping intensity is
different from that employed in the case study. When taking
the cropping intensity by 20 percent, the water shortage
takes place once or twice in every year. -Learning from the
average values for the irrigation period (January to May),
there will be little problem excepting 1980. In case of 30
percent of the cropping intensity, the water shortage takes
place so remarkably as to appear in five years for 10 years

even limited time of the irrigation period.

Figure A.4.1-17 shows the relationship between the five-
year average accumulative rainfall curve (1976 ~ 1980) based
on the records at Saraburi, Lopburi and Wang Noi gauging
stations, and the discharges obtained at the Manorom

regulator.

The waters diverted in 1978 and 1980 at the Manorom
regulator were eXtremely small in the amount, as compared
with those in other years, in corresponding to the rainfalls
in 1977 and 1979, respectively. In view of the dctual
cropping intensities of the dry season paddy in the exist-
ing irrigated areas in the period from 1978 to 1981, 9.6
percent in 1978 and 1.2 percent in 1980, which are also
extremely low, correspond.-to the rainfalls in previous year
and the diverted water amount in the relevant year (Refer
to Table A.4.1-17).

The probability computation for the annual rainfall recorded

at the respective gauging stations has resulted in the
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Year

following table.

Annual Rainfall and Probability

(unit: mm/year)

Lopburi Saraburi Wang Noi - Mean

Rain- Probable Rain- Probable Rain~ Probable Rain-
fall Year fall Year fall Year fall

1976
1977
1978
1979

1980 .

D.4.

1,304 .12 1,225 1/4 1,197 1/3 1,242
1,043 1/5 1,060 1/20 813 1/25 972
1,066  1/4 1,503 ., 1/2 - 1,149 /4 1,239
766 1/80 1,012 1/35 997 1/10 925
1,222 1/2 1,303 . 1/3 1,636 - 1/2 1,387

As learnt from, the above table, the years of 1977 and 1979,
the drought years, had the effective rainfalls so little
that the dry season cropping acreage was determined by the
available reservoir water stored in previous year and the

river discharge available in the relevant year.

From the above, it can be judged, excepting for the severe
drought year of 1979, that proper control of the diversion
water at the Manorom regulator throughout the dry season,
the appropriate adjustment of the water diverted to the
‘beneficial areas of the Chainat-Pasak canal, etc. will
ensure the dry season paddy cropping at least by about 20

percent of the intensity.

. Total water requirement

Judging from the Table A.4.1-15, it was determined that the peak

water requirement in the water balance computation for the wet season

is for the second decade of the month of July with the effective

rainfall of 1/3 probability, resulting in the total water requirement

as follows:-
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% Wet season Q= 8.791 m>/sec (A= 14,160 ha)
* Dry season Q=4,816 " (A= 2,800 ha)

For determination of capacities of the facilities, the total
water requirement of 17.618 m;/SEC has been applied in neglecting

the effective rainfall.

Total Water Requirement of Each Crops in wet season

Crops Area . N.W.R. Re Q. Q2

Paddy 13,680 6.51 3.22 8.755 17.237

Maize 439 3.36 3.22 0.622 0.331

Groundnuts 50 4,41 3.22  0.014 0.050

Total 14,160 8.791 17.618
Area : Proposed cropping area (ha)

N.W.R.: WNet water requirement (mm/day)

Re : Effective rainfall (rm/day)

If : Irrigation efficiency paddy : 0.6, upland 0.5
Q .: (N.W.R. -Re} xAx 1073/1£/8.64 (m3/sec)

QZ : N.W,R. x A x 10-3/15/8.64 (m3/sec)

Note: The comﬁhtation of the effective rainfall for the upland
crops, which is negligibly small in the area, has been

made with the same value for the paddy cropping.
E. Conclusion

Based on the study results in the foregoing paragraphs, it is
recommended that the irrigation Hevelopment under the present study
shall conform with the standard of effective rainfall with 1/3
probability together with the level of available runoff in the Pasak

river, with which the potential service area could be expanded as
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large as possible.-

On the other hand; a comprehensive study on water resources
development in the Pasak river-basin is to be commenced scon-and the
more stabilized water discharge in the Pasak river. is expected in the
near future when the completion of a series of dams in the upstream
basin. Furthermore, under the Project, a rotational irrigation
should also be introduced for land preparation. period as coupled with
proper guidances on water management for the related farmers, and the .

expected Project benefit can surely be generated as envisaged.



Table A.4.1-1 - Annual Rainfall of Each Stations

. Rama VI
Year. " Muang. Saraburi Kaeng Khoi Sao Hai Larrage
1952. - "1219.6- © 1500.0 1423.0 *rkk
1953 © 1206.6 1561.5 1227.6 1052.2
1954 1284.8 1415.0 1498.7 1397.4
1955 . 1413.6 _ 1541.8 1619.4 1529.6
1956 1844.8 1925.3 1673.5 KR FAK
1957 N u 2337.9 1930.1 KEEEAE
1958 11730.5 974.9 1546.9 1165.4
1959 1577.4 1226.1 1467.3 Rt
1960 1644.5 1344.6 ©1363.6 1583.7
1961 1419.9 1941.4 1335.6 1556.0
1962 - 1699.9 2056.8 1362.7 1611.5
1963 1398.4 1809.3 1547.4 1532.7
1964 1172.7 xRk . 1286.2 1357.1
1965 1473.3 1456.6  1408.7 1574.4
1966 2063.3 1341.4 1700.5 1651.7
1967 1187.6 1403.5 1161.0 1417.4
1968 1198.5 ©1092.5 985.5 1205.1
1969 1421.2 . 1579.4 1513.0 1630.4
1970 1808.8 1543.6 1686.6 1875.4
1971 1389.9 ©1361.0 1132.8 1150.6
1972 1670.7 1333.0 - - 1378.1 1280.7
1973 1404.9 1398.4 1223.4 -©1189.4
1974 1397.8 1191.4 1130.7 1427.8
1975 1230.0 1376.7 1118.2 1365.7
1976 1341.7 1165.7 1375.5 1629.1
1977 1094.6 1019.1 1068.3 915.6
1978 1364.7 . 1186.4 1163.0 1096. 1
1979 1094.5 . 959.1 1102.9 869.8
1980 1208.0 - 1138.7 . 1249.6 1167.2
Mean 14272 T u3s5.0 - 1368.3 1369.4
FhdakkE Missing,dafa,

Data Source: Hydrology division of RID
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Table A:4.1-9

Net Water Requrement of Each Crops

(Unit : mm/day)
Rice Upland Crop
Month H.Y.V. L.V, Maize Groundnuts
Apr.1 8.70 - - -
"2 7.22 - - -
"3 4,35 - - -
May.1 1.07 - 0.38 0.29
w2 - - 1.06 0.80
"3 - - 1.78 1.34
Jun.1” - - 1.88 2.35
o2 - 2.86 - 1.88 2.35
no3 - 5.80 1.88 2.35
Jul.l 6.60 5.80 3.36 4.41
LU 6.70 6.32 3.36 4,41
o3 7.64 1.51 2.18 4.41
Aug.l 2.50° 2.90 1.06 3.53
L 4.25 4.25 0.32 2.10
LY 5.00 5.00 - 6.76
Sep.1 5.37 5.10 - -
mo2 5.37 5.10 - -
"3 5.37 5.10 - -
Oct.1 5.83 5.83 - -
"o 4,84 5.83 - -
o3 2.92 5.83 - -
Nov.l 1.66 - 6.63 - -
"2 - 6.63 - -
"3 - 1.66 - -
Dec.1 - 1.83 - _
Tt 2 - - _ _
" 3 _ - o -
Jan.l1 6.60 - - -
"2 6.60 - - -
"3 7.78 - - -
Feb.] "3.50 - - -
"2 5.81 - - -
"3 7.00 - -~ -
Mar.] 8.84 - - -
o2 8.04"° - - -
tt 3 8 - - bl
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Table A.4.1-15 Probability Computation on Unit Diversion Water Requirement

i) 1In case of two yvears return period of effective rainfall

Dec . Re C We Q9 e
JUL-1 6.20 4.14 3.43 ¢.397 1.196
JUL-2 6.51 3,26 . 5.42 0.6206_ . 1.256
Jul-3 4.58 2:55 3,38 0,392 0. 883

i1} In case of three years return period of effective rainfall

bc Re We o Qo
JUL-1 6.20 3.26 4,90 0.567 1.196
JUL-2 6.51 3.22 5.48 0.635 1.256

JUL-3 4.58 2.17 4.01 0.465 0.883

iii) 1In case of four years return period of effective rainfall

Dc Re We o Qs
JUL-1 6.20 2.81 5.65 0.554 1.196
JUL-2 6.51 2.44 6.78 0.785 1.256
JUL-3 4.58 1.74 4.73 0.548 0.883

iv) 1In case of five years return period of effective rainfall

De Re We 01 Qo
JUL-1 6.20 2,59 6.02 0.696 1.196
JUL-2 6.51 2.07 7.40 0.856 1.256
JUL-3 4.58 1.57 5.02 0.581 0.883
Note Dc : Land Preparation + Percolation + Consumtive use (mm/day)

Re : Effective Rainfall {(mm/day)
If_: Irrigation Efficiency 0.6
We : (Dc-Re) /1£ (mm/déy)

Qy : 'We/8,64 ( £/sec/ha)

Q : Dc/8.64xIf ( L/sec/ha)



Table A.4.1-16  Existing Irrigated Area and Proposed
Irrigable Area
(Unit: hectare)

Water Irrigated Proposed
Name of Project Resources Acreage Acreage Total

. Kaeng Khoi-Ban Mo Pasak - - -

1.1 Proposed NEA - . - 1,480 1,489
.~ Ban Tao Pun - . - 672 672

- Ban Song Khon - - - 560 560

- Ban Ta Toom - . - 257 257

1.2 New proposed no 12,671 12,671
Sub-total - 14,160 14,160

. Sao Hai " 5,760 - 5,760

. NEA Project "

3.1 Ban Nong Bua - - 720 720
3.2 Ban Ta Toom - ' - 1,023 1,023
Sub-total . 1,743 - 1,743 .

Total (1 -3 5,760 15,903 21,663
- * . : )

. Chainat-Pasak - Chac Phraya 127,840 - - - - 127,840

. * -
. Raphiphat Chao Phraya 110,000 ° - 110,000
— and Pasak ’
Total , 237,840 - 257,840
Grand Total | " 243,600 15,903 259,503

Note: « --- Detailed acreages are shown in Table A4, 1-17.
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Table A.4.1-17 Current Irrigation Area of Existing Preoject

{Unit : hectare)

Name of Project T Wet - bry Season
Tame of canal Sub-area Season 1978 1979 1980 1681 -
.~ Manorom - 30,720 2,853 12,722 -280 3,517
Chong Khai . 38,080 5,979 6,914 170 4,539 -
Chainat-Pasak ©  ypor yathiam 31,360 1,838 1,256 -~ 3,012
"— Roeng Rang 27,680 856 1,552 - 3,928
" TOTAL 127,840 11,526 22,444 450 14,996
(Proportion) (104} (8.0 (17.6) (0.4) (11.7)
.— Nakhon Luang 35,200 443 1,336 92 1,239
Raphiphat . Tha Luang 36,160 1,357 4,017 198 5,650

*
"— North Rangsit 38,640 9,465 9,900 2,187 9,930

TOTAL 110,000 11,265 15,253 2,477 16,819
- (Proportion) (100) (10.2) (13.9) (2.3) (15.3) °

Grand total 237,840 22,791 37,697 2,927 31,815

{Proportion) (100) (9.6) (15.8) (1.2) (13.4)
‘ The_aVeraged cropping acreage in current four year for dry
season indicates about 23,800 ha. (10% of total irrigable area}.
Note: «; Total commanded arca of North Rangsit is-assumed about 50 percent

of original total area 72,640 ha. which was irrigated by other

water resources in some part.
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Tahle A.4.1-19 Water Balance Computation

{Cropping intensity 115%)

pefinition of the symbol in the table are described as follows;

Month
1 1 - First decade of January
2 - Second "
3 - Third H

Mean value of January

(1) Chainat - Pasak Canal
(2} Raphipat Canal Water requirement

{3) -Kaeng Khoi

(5) Pasak river discharge

(6) Manorom discharge Available discharge
*

(7) Side flow

N.A means non available data.
Side flow (Drainage Area 2,580 km2) was calculated
from the specific discharge of Pasak river (Nrainage Area
14,520 km2) and it is only taking account of the month from

July to November.
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Table A.4.1-20 Water Bulance Computation
(Cropping intensity 120%)

- . -
3 -

Definition of the symbol in the table are described as follows;

Month

1. 1
2 Secoad u

3 Third H

"Pirst decade of January -

1

Mean value of January

(1) Chainat - Pasak Canal 1.
(2) Raphipat Canal Water requirement

(3) Kaeny Khoi

{5) Pasak river discharge )
{6) Manorom discharge
(7) Side flow

Avarlshie discharge

)

Side flow (Drainage Area 2,580 km?) was calculated
t1om the specific discharge of Pasak river (Druainage Area
14,520 km?) and it is only taking account of the month from

Inly ro November.
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Table A.4.1-21 Water Balance Computation
(Cropping intensity 130%)

Definition of fhe symbolfiq the table are described as follows;

‘ﬁonth’.
1. 1 - First decade of January
o2 - Second ‘. .. .
©3 - Third "

1

‘Mean vilue of January
(1) Chainat - Pasak Canal
(2} Raphipat Canal Water requirement

(3) Kaeng Khoi’

(5) PaSakmriver discharge

(6) Manorom discharge Available discharge
. . .

(7) Side flow

Side flow (Drainage Aréa 2,580 km?) was calculated
from the specific discharge of Pasak river (Drainage Area
14,520 km?) and it is only taking account of the month from

AJu}y to Nbugmber.
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