1.5 Reservoir Plan in Lam Dom Yai {Middle and Lower) Sub-Basin

- The sub-basin at the middle and lower-basin of the Lam Dom Yai
is 1ocated in the lowest basin of the Lam Dom Yai basin, and is the flat
and rainfed agricultural area. Presently, there are only three smaller
medium¥scale reservoir sites and one weir site in this area.

The water to_be developed in these sites will not enough to
irrigate an agricultural land of 13,000 ha (81.3 thousand rai) in this
sub~-basin. Therefore the agricultural land in the sub-basin must be

arranged for irrigation which will use water from the reservoir of D-28.
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CHAPTER 11. WATER BALANCE STUDY AT POTENTIAL DAM SITE AND THE PROJECT
FEATURES FOR POTENTIAL PROJECTS

2.1 Water Balance Study at Potential Dam Site

The water balance study at 39 potential daméité'including the
projects under construction and to be constructed by RID is méde.'and the
dimensins estimated for water resources development are sammarized in
Table E-1.

2.2 Project Features for Potential Projects

Based on the 1/50,000 topographic maps, the dam axis profiles
actvally surved by RID during the study period, and 1/10,000 reservoir
area plane figufés, the dimensions of dam and pump facility of the
respective project areas are determinded as shown in Table E-2.



TABLE E~1 (1) WATER BALANCES AT POTENTIAL DAM SITES

Birect Annual Reservoir Dimension “.Ratio to Annuval Runoff .
Catchment]! Inflow Reservoir | River Bed | Reservoir NWL LWL Water [Reservoir Spill Irrigation Reservoir Water Reservoir Spill Irrigation
Froject Site Area (RP=1-5) | Sur. firsa Effe.Cap. . Demand Loss Water firea Effe.Cap. Demand Loss Water firea
(sq.km) (McH (sq.km) {m in EL? (rtCi tm in ELM(m in EL) {MCH3 (HCH) (MCH} (hal (%) (%) (%) (%) (ha-MCH)
O] ) <) @ [S) ® 20 < 240) @-@ (SX40) e

.

Lam Dom Yai Upper Bas|n

Total (B)

=

Lam Som Basin

E-%
'

[T RN

15,288




TABLE E-1 (2} WATER BALANCES AT POTENTIAL DAM SITES

(m in EL)

Direct Annual Reservoir Dimension Ratio to finnual Runoff
Project Site Ca;“mﬂ_ﬁt INflou Reservaeir | River Bed | Reservoir NWL LWL Water [Reservoir Spilt |Irrigation Reservoir Water Resarvoir Spill Irrigatior
rea (RP=1s%) | Sur. Area Effe.Cap. . Demand Loss Water frea Effe.Cap. Demand Loss Water frea
{sq.km) (HCH) (saq.km} (MCID (n in EL}{m in EL) {MCI) (MCHY LHCH) {ha) (X} {%) (%) [$73] (ha MCH}

5.lam Dom Yai.

Middle and U

b2t _Huaji Chong
L2 R Huai Saen Phran - |
W-1 - Lam Dem Yai Weir

Grand Total (A)
Total {8}
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PART-1. (OVERALL BASIN STUDY)

1.1 Existing Irrigaticn Prajeéts

Accordlng to the field works and collected data on the Lam
Dom Ya1 Trr:gat1on Project, the total cultivation area in the basin is
estimated at about 254,530 ha, which is equivalent to 51.9 percent of
the total basin area of 490,500 ha.

'The agricultural fa:ming in most: of land is rainfed condi-
tions relying upon réinfail mainly.concentrating in the rainy seasén
frOm-May;to_October,_and irrigated farming land is estimated at only
about 10,600 ha, of which executing agencies are RID, ARD, NEA, DOLA
and ALRO as shown below;

"' Present IrridatiOH Project

Lo No. of Irrigation Area Canal

Projects Schemes Wet Season Dry Season Length

- - (ha) {ha) . (km)
RID Project _
© Medium-Scale 3 3,930 " 930 54

Small-Scale 52 . 4,220 ' - -

. Sub-total ‘55 8,150 - 930 54
DLD Project 7 500 100. -
ARD Project 30 350 _ - -
NEA Project 4 - 1,050 200 12
DOLA Project 1/ 34 (380) . (170) -
ALRO Project 2/ -~ - 200 70 -

Total - 130 10,630 1,470 66

Note,' 1/ . Area in parenthesis shows a part of 35 projects
2/ ALRO Projects include groundwater projects.

The detailed descriptions of the above projects are tabulated
in Table F-1 to Table F-6. '

Pl
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PART-I1I (FEASIBILITY STUDY)

CHAPTER I. IRRIGATION PLAN

1.1 Irrigation for Paddy

1.171 Irrigation Water Requirement

1) Referencg Crop Evapotranspiration (ETo)

The reference crop evaporation (ETo). generally recognized as
fairiy reliable index in calculating consumptive use, can be determined
by a number of methods like the evaporation measurement with evapora-
tion pan and the application of empirical formula based on the climato-
logical data. In the project, the ETé values are estimated by the
modified Penman Method on the monthly basis, using the climatological
data 0bserved'at Ubon Ratchathani observation station for the period of
30 years(1961-1990).

The estimated monthly ETo is as follows;

Reference Crop Evapotranspiration {ETo}

Month ETao Month ETo
(mm) {mm})

Jan. 4.3 July 4.5
Feb. 5.2 Aug. 4.3
Mar. 5.8 Sept. 4.0
"Apr. 6.1 Oct. 4.3
May 5.4 Nov. 4.5
June 4.5 Dec. 4.1
Ave. 5.0

2) Consumptive Use of Crop
Consumptive use of crop (actual crop evaporation, ETa) can be
calculated by multiplying the Eto value by crop coefficient (Kc) corre-

sponding to growth of crops.

The crop coefficients adopted for the project study are shown

F-1b



in Table F-7, which is obtained from the Water Requirement Research,
Irrigated Agricultural Section, O/M Division, 1990. '

For the presentation of the crop coefficient;zthe Crop grow-
ing season can be divided into four stages; initial growth, crop devel-
oprient, mid-season growth and late-season growth. The typical general-
ized crop coefficient curves are iilustréted in Figure‘F—l, together
with planting dates, length. of growing season and duration of each
stage. o

The four principal stages of crop development are defined as
follows:; '

Initial Growth Stage '

This stage covers the initial- planting, transplantlng ‘shock and
. early growth period when the crop only partially covers the soil.
~ The consumptive use is low and fairly constant during this period.

Crop Develcpment Stage

This stage covers the period from the end of the 1n1t1al growth
stage to attainment of full ground cover, or the period of rapid
leaf development. The consumptive use increases rapidly during
this stage. : o

Mid-Season Stage :

This stage covers the period from attainment of effectlve ground
cover, or full leaf development, to the start of maturing. The K¢
value remains fairly constant during this period.

Late-Season Stage ' '
This stage covers the maturing period of the crop and finishes with
full maturity or harvest.

Estimated consumptive use of crop is given in Table F-8.
3) Crop Water Requirement
a) Percolation Rate

Since there exist no available data on‘pércOIation rate in
paddy field, 2.0 mm/day of percolation rate is assumed in:the projedt.

F-16



b}
(1)

Additional Watér'Supply for Land Preparation for Paddy Field
Land Soaking and Preparation

. Paddy field requires well-puddled and well prepared soil to;
- provide a soil surface that is weed free, soft and level to make
transplanting easier,

= mix'organic matter (rice straw, stubble and weeds) with soil and
encourage decomposition,

-~ level the filed for unmiform distribution of irrigation water,
fertilizers and pesticides,

~ prevent or minimize water seepage from the fielg.

If those organic matter is not well_décomposed by the time of

transplanting, the seedling are likely to suffer from toxic substances

given off during the décomposition. From these reasons, land prepara-

tion should be started at least two weeks before planting.

Plowing

Flood the field two to seven days before plowing depending on the
hardness of the soil. Keep the surface of the soil just covered

“'with water; this will help keep the soil from sticking to the plow.

Keep the soil flooded with about 1.0 cm of water until harrowing, a
duration of about $Seven days if possible. This provided time to
soften the soil clods further and allows weeds to sprout, while
plowed fresh organic materials undergo decomposition.

Harrowin

Keep enough water in the field to prevent the soil from drying and
hardening. If possible, wait for seven to ten days before harrow-
ing to allow more weed seeds to germinate before they are fipally
turned under the soil and to give more time to plow fresh organic
matter to decompose.

Provision and Repair of Levee

Before preparing the land, levees should be repaired to help reduce
seepage from the paddy field. Paddy fields that are properly
repaired and plastered with mud are unfavorable to rats and make it
difficult for weeds and host plants of insect to get established.

The best time to fix levees is after the first plowing because the
upturned soil near the levees can be used in the work., Levees
should . be repaired before harrowing so the weeds cut from the
levees can be incorporated in the scil well before the rice is
planted.

F-17



Clean the Levee
On the top and both sides of the levee cut the weeds close to
the roots. This will also trim off thick portions of the
levee.

Repair the Levee
Destroy all rats by placing cyanide dust in thEII holes or
break up and rebuild the portion of the levee containing rat
holes.

Use soil that has been broken up by the first plowing for
patching up soft spots and cracks.

Plaster the Levee

Use additional mud and water, if necessary, to smooth levee with
hands. Give special attention to the sides to make sure that all
cracks are sealed properly, otherwise water in the plot may seep
the other plots. :

Irrigation Schedule during Land Preparation

In accordance with above mentioned procedures as well as current

practices of land soaking and land preparation around the Study Area,

following irrigation schedule is planned in the project ( refer to

Figure F-2).

(2)

Ist irrigation which is to be supplied with two times will be made
at the beginning of land soaking and land preparation eight to
three days before plowing. Amcunt of water should be enough for
saturation of top soil and supply for evaporation and percolation
for 11 days until 2nd irrigation.

2nd irrigation will be made just before cleaning and repairing the
lavee.

3rd irrigation will be made just after harrowing.

Water Requirement for Land Soaking and Land Preparation

Total water supply for land soaking and land preparation

periods was computed as shown in Table F-9 in accordance with the irri-

gation schedules, and the results are summarized as showh below;

ist Irrigation : 150mm

2nd Irrigation : 39

3rd Irrigation : 61
Total 250
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Table F-10 and Table F-11 shows the crop water requirement on
the basis of the proposed cropping pattern of Type-I and Type-11.

4) Diversion Water Requirement

The diversion water regquirement can be calculated by adding
effective‘rainfall and irrigation efficiency to the crop water regquire-
ment, which was estimated on the basis of pfoposed cropping pattern,
The criteria for calculation of the effective rainfall and irrigation

efficiency are as follows;

Effective Rainfall

Effectlve rainfall for paddy field is estimated by analyzing
dally water balance study between the rainfall and crop water require-

ment based on the f0110w1ng conditions;

- The minimum standing water in the field is 60 cm.

-~ The rainfall in the water depth more than 200 mm (a notch of
_lavee is placed at the height of 200 mm) in the field will be
drained as waste water.

- Irrigation water will be supplied to the depth of 80 mm in the
field. If water depth become lower than the minimum standing
water depth of 60 cm.

Illustration of Water Balance in Paddy Field

(Rainfall) " (ETa)
b .

Max. water depth v

Standing water v

l L (Percqlation)

For the effective rainfall for upland crops, TRAM (total

readily available moisture) value of 25 mm is applied as the maximum
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depth of effective rainfall, based on the soil physical test conducted

during field works,

Irrigation Efficiency

The irrigation efficiency would be determined on the basis of
the prevailing topography, irrigation methed and so  forth. In the
project, the following irrigation efficiency are adopted;

Irrigation Efficiency

Paddy Field Upland Field
(%) (%)
Application efficiency 80 70
Operation efficiency 80 80
Conveyance efficiency 85 99

Qverall efficiency : 55 50

In accordance with the above mentioned procedures, 10 day
basis of diversion water requirement are estimated for 30 years{1961-
1990). as shown in Table F-12({Type-I) and Tableé F-13(Type-I1I).

1.1.2 Designed Water Regquirement for Main and Lateral Canals

Unit water reguirement (duty of water)'fbr designing irriga-
tion facilities can be largely classified into following two types of

water requirement;

i) Water requirement for mainm canal. and

ii) Water requirement'for lateral, sub-lateral canals and related
structures.

1} Designed Water Requirement for Main Canal

The unit water requirement for designing the main canal is

decided based on the following basic consideration;

i) To add the effective rainfall in fields for the estimation of
the unit water requirement, because the maximum irrigation
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water fequirement will oceur for land soaking and land prepara-
tion period from the beginning of June to the middle of August,
" in which so much rainfall c¢an usuvally be expected in the area.

ii) To provide canal capacity_to meet the water requirement in the
drought year of return period 1/10-year basically.

According to these considerations, 10-days basis of peak
irrigation water requirement at the land soaking and preparation stage
was estimated by water balance study for the periocd 30 years, 1991 to
1990. And its results is given in Table F-14. From the estimation, it
was reﬁealed that the peak irrigation water requirement was esfimated
at 0.93 1it./sec/ha in the return period of 1/10-year. Consequently,
the_designed irrigation water requirement for main canal, which will
cbver the Section Area of about 5,000 to 6,500 ha, was decided at 1.00

1it./sec/ha, considering the domestic use water regquirement.
2} Deigned Water Requirement for Lateral /Sub-Lateral Canals

According to the proposed irrigation systems, irrigation
areas covered by one lateral canal has wide ranges in size, such as
from about 6,500 ha to 200 ha. Under the conditions, the basic ceoncept

for deSigning canal capacity of lateral canal is planned as follows;

i} Irrigation area can be typically classified as shown below;

Section Area : more than 1,000 ha

Zone Area : 1,000 ha

Irrigation Block ;200 ha (1,000 ha x 1/5)
Irrigation Unit i3 40 ha (2060 ha 2 1/5)
Rotation Unit : 20 ha (40 ha x 1/2)

ii) Land preparation period from the start to the end of the land
 soaking and preparation works will depend on the size of the
irrigation area covered by each lateral canal. In the calculia~
tion of unit water requirement,the following land preparation
period are planned (see Figure F-2});

moré_fhan 2,000 ha : 60 days
1,000 - 200 : 38
200 - 40 ¢ 34

iii) Factors of effective rainfall are not taken into consideration
in planning of canal capacity
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For planning the lateral and sub-lateral canalicapacity tor
meet paddy cultivation, the weighted average crop water on:the 10~-days
bééis is calculated, based on the rroposed cropping péttéfn {iypeml),
irrigation schedule and water requirement for land soaking and prepara-
tion. Table F-15 to Table F~25 show the weighﬁéd crdp water require-
ment of paddy in the section, zone and block areas, réspectively.'

The following indicatss the summary of these calculations;

Section Area ( more than 1,000 ha) : 1.50 1lit./sec/ha

Zone Area {1,000 - 200 ha) : 2,10

Block Area (200 - 40 ha) o 2.80
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TABLE F-9 IRRIGATION WATER REQUIREMENT FOR LAND SOAKING AND LANﬁ
PREPARATION

1st Irrigation (égl_

1. Saturation of Top Soil : 150 mm x 0.35 x (1-0.07)= 49'mm
Saturation Depth x Porosity x (1-Soil Moisture)

2. Evaporation for 11 days : 4.5 mm x 11 days = 49
3. Percolation for 11 dafs : 2.0 mm x 11 days = 22
4. Standing Water . - = 30

Sub-Total ' - _150

Total 1st irrigation water of 150 mm will be supplied with two times at
75 mm each time on the date of eight to three days befeore plowing.

2nd Irrigation (P;)

1. Evaporation for six days : 4.5 mm x 6 days = 27 mm
2. Percolation for six days : 2.0 mm x 6 days o= 12
Sub-Total 39

3rd Irrigation (P)

1. Evaporation for seven days : 4.5 ma x.7 days | = 31 mm

2. Percolation for seven days : 2.0 mm x 7 days = 14

3.=Supplemental irrigation 1 {4.5 +_2f0) % 2.5 days = _16
Sub-total 61
Total 255
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Konth

VORI P IT Y N QPR FIE St S

TRBLE F-1¢ CROP WATER REQUIREMENT FOR CROPPING PATTERN OF TYPE~I

" High Yield Variety(90.0%)

Paddy Rice (96, 3%)

pland Crogs (15%})

Perennial |
Crop(3.7%)

26,

- ty (90.0 _ Local Variety (14, 0% R Groundnut (67, 0%) Soyboan (22. 0%] Watermelon (7.0%] Chillji(i.0%) ~Stringbean (3, 0%) (Wange) |
LL. i Ela ¢ Pe Total | L.P ETa i Pe Total | Average] P.I | Efa ;| Total| P.1 : ETa Total | P.1 : Efa : Total| P.I_| Ela : fotal P.1 i ETa: Total Ela
: ; : 5 i : L1 : .

: Land Preparaltion
: Consumptive Use of Paddy

Percolation

: Pre-Ircigation
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Apr;
Kay

June

Pty

! pug,

756 pt.
Oct.

Sar.

Note ;

i i T i e e el s g g i 0 T e s s o e et o g ]

latal

L.P
Fia
Fe

P

TABLE F-11 = CROP WATER REQUIREMENT FOR CROPPING PATTERN OF TYPE-I1

(unit : mm)
’ T o . ; T L _ Perennial
Mot Season Paddy Rice{93,2X%) ' Het- Season Upland. Crop | o Upland Crops (16%) _ i . Crap|3.7%)
_iligh Yield Yariety(89.1%) _-local Varlely(10.32%) - Vegetable{3. %) Soybean (20. 6%) Watermelon (5. 6%] Chilli(8.9%] Strimgbean (2. 3%) {Hango)
p " Ela_ " Pe ¢ Toetall L.P i ETa i Pe Total | Average] P.1 ETa i Jotal I [ ETa Total | P T i ETa Total P.1: Ela Total Average Ela

oo

26,1 ;

IR H O S X

—oioo

: Land Preparatien

: Cunsueptive Use of Paddy
: Pereolation

: Fre-Irrigation
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' TABLE F-12 MONTHLY- DIVERSION WATER REQUIREMENT OF TYPE~I

1961

1962
1963
1964

1965

1966
1967
1968

1969
1970

1971

1972

1873

1974
1975
1976

1977

1978
1979
1980
1981
1982

1983

1984
1985
1986
1987

1988

- 1983
1990

AVG.

DRY SEASON UPLAND CROP 5100 ha

WET SEASON PADDY 32750 ‘ha

PERENNTAI, CROP 1250 ha

JAN . FEB. MAR APR MAY JUN JUL AUG  SEP

19.69 18.93 14.85 6.25 11.72 30.23 5.70° 0.56 0.00
17.24 18.81 12.68 -3.12° 2.36 26.30 6.28 0.00 0.00
17.24 18.81 14.91 6.11 1.77 2.05 0.00 0.00 0.00
17.24 18.81 14.86 5.21 0.00 28.39 9.72 0.00 0.60
17,24 16.27 1711 2,58 2.33 1.88 1.14 0.55 3.5
17.24 18.81.12.11 5.14 0.00 25.26 0.57 0.00 -0.60
17.24 18.81 17.%5 3.21 1,73 3.14° 0.58 0.56 0.00
17.94 18.81'16.91 3.92 1.64 1.20 0.00 0.80 0.00
17.24 18.81 17.25 3.73 2.24 3.68 1.14 0.56 0.00
17.24 18.81 17.95 3.25 2.25 0.42 0.57 0.00 0.60
17.24 18.81 17.25 3.21 1.15 0.63 0.57 0.57 0.80
17.94 18.81 17.71 2.77 2.85 0.99 0.57 0.54 0.60
17.24 18.81 17.25 '3.15 (.52 27.23 6.85 0.00 0.00
17.24 18.81 12.28 5.10 1.15 0.9 1.76 0.00 1.15
16.77 17,05 17.10- 3.85 1.7 0.63 1.71 0.56 0.54
17.3319.14 14.70 3.19 1.15 12.12 0.56 0.00 0.00
17.24 18.81 14.26 5.73 2.35 16.39 27.76 27.15 0.00 °
17.94 18.81 11.73 4.65 1.15 42.47 49.72 0.56 3.19
“17.24 18.81 17.25 3.20 1.77 3.85 17.19 12.82 27.05
17.24 18.81 17.71 3.11 2.35 7.64 0.61 13.10 0.00
17.24 18.81 17.25 2.80° 2.32 4.00. 1.14 0.00 0.61
17.24 18.81 15.06 3.17 2.88 1.7 0.57 0.00 0.00
17.24 18.81 17.25 3.73 2.33 1.63 1.68 0.57 67.56
17.24 18.81 14.66 5.00 1.22 50.44 25.18 21.13 0.00
17.24 18.81 15.06 4.45 1.16 8:60 18.06 0.00 0.57
17.24 18.81 15.06 5.62 1.72 3.65 0.57 0.56 0.60
17.24 18.81 15.10 6.27 2.32 7.18 0.61 0.56 0.00
17.24 18.81 17.71 2.07 1.15° 0.74 28.44 13.39 43.66
17.24 18.81 12.79 2.69 2.22 9.67 1.71 1.67 7.57
17.24 18.81 9.38 3.25 1.17 6.61 0.00 1.1l 0.00
17.31 18.68 15.39 3.95 1.69 10.93 7.03 -3.22 5.30

R27

-0CT
1.87
1.67
1.67
1.87

54.93

32.83
1.85
2.30
1.14

48.24
5.73
1.11
2.29
1.73
1.16

1.13-

17.714
42.10

2.50-

1.18

2.20

1.66
.60
1.1
271.52
1.15
1.67
14.57
17.24
1.71

9.79

CUNIT : MCH

NOV  DEC

2.48 17.17

TOTAL
117.60
109.06

81.41
115.91
137.64
133.16

84.22

81.38

85.76
128.63

86.37

82.64
114.00

19.67

78.05

86.13
167.93
210.48

- 142.66

101.18
86.43
80.58

.151.39
- 174.24

131.69
85.12
88.04

177.85

112.21
78.74

113.0t



TABLE F-13 MONTHLY DIVERSION WATER REQUIREMENT OF TYPE-1I

DRY SEASON UPLAND CROP . 5440 ha
WEY SEASON UPLAND CROP 1050 ha
WET SEASON PADDY. 31700 ha
PERENNIAL GROP 1250 ha
. JNT:MM
JAN FEB MAR APR MAY JUN  JUL CAUG SEP- OCT NOV - DEC - TOTAL
1961 20.77 20.00.15.60 6.42 1.72 31.26 6.87 1.53 0.48 1.67 2.84.15.97 125.1]

1962 18.15 19.87 13.28 3.12 2.36 27.78 6.50 0.91 0.00 1.67 2.84 18.76 115.23
1963 18.15 19.87 15,66 6.27 1.77 2.91 0.8 0.52 0.00 1.67 1.70 18.12 87.54
1964 18.15 19.87 15.61 5.37 0.00 29.08 11.25 '0.43 1.11 1.67 2.28 18.12 122.94
1965 18.1517.16 18.01 2.58 2.33 2.34 2.92 1.9 3.96 53.25 2.25'18.76 143.66
1966 18.15 19.87 1271 5.31 0.00 26.48 1.49 0.50 1.08 31.85 2.84 18.76 139.04
1967 18.15 19.87 18.16 3.21 1.73 4.51 1.49 0.99 0.00 1.65 2.83 18.20 90.80

1968 18.15 19.87 17.79 3.22 1.64 2.63 0.89 0.44 0.00 2.30 2.8518.20 87.99
1969 18.15 19.87 18.16 3.73 2.24 4.11 2.49 1.85 0.00 1.14 2.82 18.12  92.69
1970 18.15 19,87 18.16 3.25 2.25 0.40 1.87 0.42 1.11 46.75 2.84 18.13 133.22
1971 18.15 19.87 18.16 .20 1.15 0.61 1.89 1.00 0.60 5.6 2.84 i8.76 91.83
1972 18.15 19.87 18.60 2.77 2.85 2.40 2.37 1.47 1.09 111 2.32 18.13 91.13
1973 18.15 19.87 18.16 3.15 0.52 28.34 7.54 0.43 0.00 2.27 2.89 18.75 120.06.
1974 18.15 19.87 12.80 5.27 1.15 2.45 3.98 0.86 1.156 1.73 1.69.18.76 87.95
1975 17.69 17.98 18.01 3.65 1.71 0.61 4.38 1.41 0.54 1.16 1.70 16.30 85.16

1976 18.25 20.23 15.44 3.19 1.15 13.22 2.32 0.85 0.00 1.13 2.29 15.33 93.39
1977 18.15 19.87 15.01 5.30 2.35 17.29 28.67 27.68 0.00.17.26 2.70 18,76 173.64

1978 18.15 19.87-12.31 A.82 1.15 42.14 49.94 1.47 3.08 40.82 '1.73.18.13 213.63
1979 18.15 19.87 18.16 3.20 1.77 4.08 19.39 14.23°26.71 2.50° 4.00 18.13 150,19
1980 18.15 19.87 18.60 3.11 2.35 7.94 1.53 15.31 0.00 1,18 2.31 18.12 108.48 -
1981 18.15 19.87 18,16 2.80 2.32 4.83 2.10 0.8 1.12 2.20 2,28 18.76 93.44
1982 18.15 19.87 15.82 3.17 2.88 2.71 1.99 0.43 0.00 1.66 2.27 18.12 87.07
1983 18.15 19.87 18.16 3.73 2.33 3.11 4.37 1.4265.90 0.60 2.85 18.12 158.61
1984 18.15 19.87 15.40 5.16 1.22 50.35 27.08 21.32 0.00 1.11 2,32 18.12 180.09
1985 18.15 19.87 15.82 4.61 1.16 9.79 18.84 0.43 1.0 26.71 2.42.18.75 137.62
1986 18.15 19.87 15.82 5.79 1.72 4,07 1.45 1.87- 1,07 1.15 2.37 18.76  92.09
1987 18.1519.87 15.87 6.44 2.32 7.88 1.50 1.88 0.00 1.67 "1.1418.13 94.83
1988 18.15 19,87 18.60 2.07 1.15 1.64 29.83 14.27 42.80 14.14 2.85 18.20: 183.57
1989 18.15 19.87 13.40 2.69 2.22 11.98  3.49 2.85 7.87 16.69 2.84 18.76 120.20 .
1990 18.15 19.87 9.85 3.25 1.17 6.94 1.31 1.§7 0.00 171 2.32 18.13  B84.67

[~
[l
ot

AVG.  18.723 18.73 16.18 1.69 11.77 8.35 4.06 5.36 9.53 2.47 18.14 119.53
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TABLE F-14

'MAXIMUM IRRIGATION WATER REQUIREMENT DURING LAND PREPARATION

~{unit:mn/10-day)
Max. Irrigation
Year { June : July | Aug. Hater Requirement Remarks
o253 1 i 2 ¢ 3 I i 2 |(we/10-day)i(1/sec/ha)

CydEi | 0.00 8189 1,69 0.0} 1069 ¢ 0.00°) 1,67 0,00 | e gy T
1962 | 0.00 11,63 157,93 [18.45: 0.00 : 0.0 0.00% 000 57.93 1 | 067 |
1963 ] 0.00: 0.001 000 .00 0,00 0.00| 0.80: 0.00{ 6 .00 T
1964 | 0:00432.44 143.21 | 0.0 1.69 126,89 | 0.00: 0.00) 43,204 080 T
71965 ) 0.007 000 0.00 1.69; 1,69 0,00} 0.00: 0.00) 1,691 082
1966 | 0.00732.44:32.41| 1.6} 0.00; 0.00} 0.00: 0.00 32.44% 088
1967 | 0.00 1,69 1.69| 1.73 0.00: 0.00} 1.65: 0.00) I S )
1968 G,BG'E 0.00: 1.69| 0.00{ 0.00: 0.00:f 0.00: 0.00; L6 | 0.021

1975 | 000 : 0.00: 0.00

1976 ]:0.00:27.85 § 0.00 :
| 1977).0.00.:17.44 123,01 138,76 : 32.61 :10.28 | 47.49 : 30.74
_1978] 0,00 :30.72 ;86,42 1 45.74 100.49 : 0.00 ) 0.00: 0.00
19797 70.00% 2,91 ¢ 0,001 0,00} 3.37147.19.136.04 ; 0.00.
1980|7000 114.53: 0,00 | 0.00: 1.81: 0.00| 3.45:35.10
1981} 0.00: 5.64: 0.00| 0.00: 1.69: 1.69; 0.00: 0.00
1982 [ 0.00: 0.90: 0.00| 0.00: 1.69: 0.00 0.00: 0.00
| 1983} 0.00: 1.75: 0.00| 1.69: 1.61: 1.69) 1.69: 0.00
1984} 0.00:30.75 109,75 [ 27.68 ; 1.69 144.70 | 62.12 { '0.00
| 1985| 0,00 :17.44: 0.001 0.00: 0.00:53.12} 0.00: 0.00
19861 0.00: 2.91;.0.00} 1.68: 0.00: 0.004 1.66; 0.00
1987} 0.00:11.63: 1,691 0.00: 1.81: 0.00} 1.64: 0.00
......... 10,00 1,58 1.72; 1.69:80.271 0.00: 0.00
0.00:22.31: 0.00] 1.69: 3.37: 0,00} 1.64: 1.64
.0.00311.63: 0.00} 0.00:°0.00: 0.00) 0.00; 1.64
| Ave. | 0.00: 9.59:14.311 553} 5.341 9.26) 5.36: 2.36

0.00: 0.00;: 1.69

.......... R

: i
4719 0.5
3.1 0.4
,,,,,,,, 5.64:  0.07
I 0.0
B O R 0.02
10875 1.27
5312 0.61
291 ] 0.03
o 1183i 013
.Be2Ti 0.93
_______ 22.3L: . 0.26
163 0,13

25.90 0.30

1/10-return period |

e L O SR EE SRR

1/ : Probable Max. Water Requirement

Return Period

Water Requirement

1/2-year
1/5

1/10
1/20

#on

34.4
80.2
162.5

7.4 mn/10-day

80.27 x 10,000/ (10 days x 86, 400)
0.923 1/sec/ha
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TABLE F-15 CROP WATER REQUIREMENT OF PADDY IN SECTION AREAR

___________ o ' _ . {unit : mw/10 day)

L Paddy (High Yield Variety : 90 %) Paddy (Local Variety :10 ¥) B

Month L.P ETa Pe Total LP_ | Ela Pe Total | Average |

| June } | R B R | 0.0 35.0 L . 35.0 3.5

PR T X A B N A X I — |F s 6.

3 66.0 - 1 =T s00 71.2 R R I %) TN

July 1 | 52.0 Y 8.3 7.2 33| 588 52,7 |

2| 708 L7 0.8 13.3 23.41 2150 1000 60.9] 71!

3 | 35.81 13.3] 6.7 55. 8 6.2 - 35.8]  16.1 68. 7 56.1 |

Aug, 1 18.9 32.3 13.3 64.5 L 830 200] - 73.00 5.4,

2 43,4 19.21 626 53.0 20,0 73,01 63.6

3 [0 2001 65,0 53.0 | 2001 73.0| _ 85.81

Sep. 1 | 500|200 70.0 TS0 20.0]  73.0] 703

R 50.0 20.0 70.0 53.0| -~ 20.0 73.0 0.3

3 5001 200  70.0( 53,01 2000 73.07 70,3

Oct. 1 39.0 16.7 55.7 | 44.0 20,0 | 64.0 £6.5

2 2700 10.0 37,0 42.2 19.1 61.3 39.4

3 9.4 3.3 12.7 -~ 29.3 13.4 4271 157

Nov. 1 - - - 11.3 6.7 18.0 1.3

R B : _L4] 0.9 2.3 - 0.2

1 . - 0.0

“Total 250.0 1 36111 150.0 0 76L.1( 250.0| 510.71 210.11 970.8 | 782.1
Note; L.P : Land Preparation (mm/10-day)

Max. crop water reguirement ;

Fta : Consumptive Use of Paddy {m/10-day)

Pe : Percolation (mn/10-day)

72.1 mn/10-day
= 1.515 lit/sec/ha
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TABLE F-~18 CROP WATER REQUIREMENT OF PADDY IN ZONE AREA

U : S (unit : mm/10 day)
_ Paddy (High Yield Variety : 90 %) Paddy ({Local Variety :10.%).
~Month L.P Efa Pe Total L.P Ela Pe Total | Average
[ June 1 - - - - 10.6) - - | 1o i1
| 4.8 - - 47.8 | 54.0 - 54.0 | 484
3 102.2 - 102.2 80.0 - - 80,00 100.0
“uly 1 53.5 - - 53.5 5.4 24.0 12.0 4.4 52.3 |
2 46,5 6.5 3.3 56. 3 40.0 1 20.0 60.0 56. 7
3 ' 33,5 16.8 50.3 | 46.0 20.0 60.0 51.3
Aug. 1 T 52.0 20,0 72.0 52.0 | 20.0 72.0 72.0
2 62,0 20.0 72.0 52.0 20.0 12.0 72.0
3 52.0 20.9 72.0 52.0 20.0 2.0 | 12.9
| Sep. 1 52.0 20.0 72.0 52.8 20,0 72.0 72.0
2 52.0 20.0 | 72.0 52.0 20.0 2.0 1 72.0
3 52.0 20.0 2.0 62.0 1 20.0 72.0 72.0
Oct.. -1 13.2 8.0 21.2 33.0 20.0 53.0 24.4
2 - - - 27.6 16.8 44.4 4.4
3 5.4 3.2 8.6 0.9
Nov. 1
2 —
: 3
Total 250.0 365. 2 148.1 763.3 200.0 482. 0 212.0 944. 0 781.4

Note: L.P : Land Preparation {rmn/ 10~day)
Fta : Consumptive Use of Paddy (mm/10-day)
Pe : Percolation (mn/10-day}

Max. crop water requirement ; 100.0 mw/10-day

= 2,104 lit/sec/ha »
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TABLE F-21 CROP WATER REQUIREMENT 0? PADDY IN BLOCK ARKEA

Eta : Consumptive Use of Paddy (mm/10-day}
Pe : Percolation (mm/10-day) '
Pe : Percolation (m/10-day)

Yax. crop water requirement {average) : 75.2 mm/10-day
' = 1.582 lit./sec/ha
; 139.5 m/10-day

Max. crop water requirement (by crop)
= 2.935 1lit./sec/ha

F-38

~ : {unit : me/10 day)
T Paddy (High Yield Variety : 90 %) Paddy {Local Variety :10 %) e !
Month L.P Ela Pe Total | L.P Fla Pe | Total |Average |
 June VL - | o f T - 139.5 | bt - 139.6 | 14.0
2 Bl - - 75.0 ] 33.9 - = 339 .9
3 0l - : .01 1661 - o 76.6 | 75.2]
July 1 63.4 - - 6.4 [ - "~ - 29.6 ~-14.8 1 - -44.4 61.5 |
2 36.6 10.4 5.2 52.2 | 40.0 ] 20.0 60.0 |~ 53.0
3 40.9 20.0 60.01 _40.8 20,0 60.071 - 60.0
g L 52.0 20,01 72.01 T 520 20,01 1201 12.0
2 | _s0l 206 10| 52.0 [ 200 72.0] _72.0
O A N SN X 52.0 1 20.01 _ 7200 7.0
Sep. 1 52.0 2000 _72.00 | 520l 206 1200 _ 1.0,
Y 52.0 1 20.0 .01 52. 0 20.0 1 7.0 7.9
3 52.0 20,0 72.0 52.0 20.9 72.0 2.0
Oct.1 | | 8Bl 52 13,8 .00 20.0] 63.0] 171
- .; ] 24.4 L 14.8] 382 3.9
Nov. 1 ] ]
2 1 |
3 R b
Total 250.0 371.0 180.4 ¢ 771.4 250.0 479.0 209.6 938.6 | 788.1 |
Note; L.P : Land Preparation {mm/10-day)



DI/ 5181

850 % GOp'eg X shep gy

it

= b {wawalinbay s31em Bumos doud)

¢ 0L X ,00 Xeypl X .01 X QL ¢ Juawanbay 1a1em uoneBlu] wnwixew 1 /Z
euposall 826°L = $5°0 X 00F'98 X sAep 04 - b (eBeig co_uﬂ.ma.m& puet)
’ 01 X, 01 X BYQL X 0L X 0SL f swainbay e uonebiy wnwxey /|
OES = T posz el
0zt = E oty = d
0ZL = M ww gy = W
LwWwe9 = b WWOsL = zuwesy = %
{juswalnbay saresn doud Aep-0i ! iotepn uonesedaid puel pue Bupeos pue
L . _ {2301
06Z°0 g€ = S/EL X O'ES SELXTM=EM L PO 2L
§is7t 0ZL = 0z fME=um £ il
51874 gze = 0'TL E=um 2 ot
SiSL oL = oL EM =y L e 8
51571 oL = ozL = HM € 8
51871 geL = oL Im=Em T L
rz {xew) gisL 0zL = oL IMm=um L By 9
2877} oos = 003 : _ = dm o € S
sl s = S/E'L X 09 + S/E X 0'19 SETLX MM+ SEXd =M T ¥
PEEL veg = S/T X'§9 + §/8 X 0'6E SEXd+S/EXid =M 1 AR €
s1 {Xew)  g/97L osL = §/% X 0S¢ S/ X T =yYm £ z
_ 8LE7L 0L = S/6 % 0'SL SigxTd=up -7 Bunp |
{eupesal) (Rep-} 7 wi)
uswnbay IOy “ON

isepa ucnebuy

YIYY D078 (AAH) ACGYd ¥Od (¥AM3) LNIWIMINDIY Y3LVA dOYWD GBLHDIAM 40 NOLLVINDTYD ZZ-4 318Vl

YA Aep-py panybiam

¥AMD Aep-0)l paxiBiam j0 uoReN3ED o) uonenb3

¥-37



£5°0. X 00t'eg X shep G|

euRsAY §I5°L = . = b GcwEw._m:wwx.._.Ew; Buimoary doas)
: S ¢ X O X BUQTL X .0 % 072L ! Jawaiinbay Jarep uonebLa WHWIXe ¢ /T
PPN 956°C = S570 X 007’98 X skep ol = B (abeig uonesedaid puety
¢0l X, 01 X BYQ'L X404 X G6EL ! wewadnbay satepn uoneBbua wnwmepyy 1
0ES = Y
0z = Em oty = d
0ZL = TM wwoee = i
wwoes = 'm W 'S = uwest = i
{uauiainbay sarem dosd Aep-ot T delep vonesedasg puet pue Bupgos puet
9'BER el
5¢8°0 76E = SILE X 0'ES SIEXTIM=YUMm £ 14
Siit s = g G'ES CTMENM L PO El
SI5°L 0T = 0L EM=uam £ Tl
S15°1 9L = 0L EM=um o 7 Iy
-5} 0T = oze Ah = dAn b des Ot
5§74 0TL = o'zL M= £ 6
S5 oL = 0zL m=dm I 2
iz {Xeuw) gisy oL = oL MmE=ym L By g
©ESTL o0e = Q09 A= NM € 9
g9zt 009 = 0'09 Mo=um 7 S
¥EE'D vy = SILE X 008 SIEX MM =M L ANt p
zi9'4- 99, = §/5.X 19+ §/0T % 0'6E SIS Xd+SQTXMH=¥M & €
£14L°0 gEE = S/E X BE + /L0 X OSL SINEXd+ SOOI UM T 4
1 {Few) 9Ee 55E; = S/E6 X 0SL SEGXTd=da L unf |
{eupasniy {Aep-01 J wiw)
wawainbay UMD ABp-0t peyBlam ¥ Aep-0L paiyblean Jo uonejnden Loy uonenbs HIUOW ‘ON

12180 uonebL;

wIEY %2074 (A1) ACGUVd HO4 (HAD) INIWIHINDIY YILVAA dOUD QILHDIIM 30 NOWVINDTVYD - £7-4 38Vl

F-38



TABLE F-24 CROP WATER REQUIREMENT OF UPLAND CROPS

(u.nit : mm/10-day)

Groundnut (67 %) Soybean (22 % Watermelon {7 %)
Honth P.1 Ela__| Total P.1 Fla___| Total P.1 FTa__._| Total
Dec. 1 26.7 4.5 31.2 2.7 4.5 31.2 26.7] 4.5 3.2
7 26,71 13.5 40.2 26.7 | 3.5 40.2 26.7 13.5|  40.2
3 26.7 22.5 44,2 26.7 22.5 18.2 26.7 el 49,2
i Jan. 1 43.0 43.0 50.0 50.0 41.0 41.0
4 4310 43.0 50.9 50.01 41.0 41.0
3 43.0 43.0 50,0 50. 0 4.0 41.0
Feb, 1 55.0 55,0 52.0 62.0 52.0 52.0
2 55.0 55.0 62.0 62.0 52.0 52.0 |
3 55.0 55.0 62.0 62.0 52.4 52.0 |
Mar. 1 11.0 41.9 8.0 8.0 " 46.0 46.0
2 41.0 41.0- 48.0 48.0 46.8 46.0
3 34,2 34.2 40.0 0.0 '38.3 38.3
Apr. 1 i4.0 14.0 20.0 20.0 20.0 20.0
2 NG 4.7 5.7 6.7 6.7 6.7
3
Total 80.1 468.4 5498.5 80.1 539.2 619.3 80.1 % 476.5 | 555.@_3
. . Chilli (1 % : Strliggbean 3% Average
Month P.1 Efa - | Total P.I Ela - | Total p.1 ETa Total
Dec. 1 26.7 4.5 - 31.2 - 26.7 4.5 31.2 26.7 4.% 31,2
2 26.7 13.5 40).2 26.7 13.5 40.2 26.7 13.5 40. 2
3 26.7 22.5 49.2 26.7 22.5 49.2 | 26.7 22.5 49.2 |
Jan, 1 43.0 43.90 51.0 51.0 N 4.6 44.6
2 43.0 43.0 51.0 51.0 44.6 44. 6
3 43.0 43.0 5.0 51.0 | 44.6 44. %
Feb. 1 55.0 65.0 62.0; 62.0 _ 565 96.5
-2 65.0 55.0 -62.0 62.0 56.51  06.%
3 55.0 55.0 62.0 62.0 56.5 56.5
Var. 1 4.0  41.0 43.0 48.0 43. 1 43.1
2 41.0 41.0 48.9 48.0 ] 43.1 43.1 |
3 34.2 34.2 40.0 40.0 35.9 35.9
 Apr. 1 14.0 14.0 20.0 20.0 15.9 15.9
2 4.7 4.7 6.7 6.7 3 5.3 5.3
3 .
Total 80.1|  469.4 |  549.5 80.11 542.2 |  622.3 80.11 487.4%  567.5
Note : P.I : Pre-Irrigation
ETa Consumptive Use of Upland Crop
Max. crop water requirement (average) : mn/10-day

56.5
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1,308 lit./sec/ha
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F-25 CALCULATION OF WEIGHTED CROP_ WATER REQUIREMENT (CWR) FOR UPLAND AND PERENNIAL CﬁOPS

Equatien

W e X 1G/30 + Wy % 530
WR =P x 10302 W, X 1530
WR=Px IGGD W, x 25730

WR =W, x 30730
WR = W, x30/30
WR = W, % 3030
WR =W, x 20730
WR = w3 x 30!30

WR = W,, % 30730
WR =W 30730
WR = W, x 25730
WH =W X 1530
WR = WX 5130

N Crop Water Requirement for Dry Season Uptand Crops Crop Water Reguirement for D1y Seaton Uplard Crops CWR tar Peremial Crop
Groundnut __ Soybean Watermelon- Chill Stringhean ‘mwmﬁyeriﬁr&ﬁa‘;‘“ ' Fauatian Groundnut tsitde)  (seoha) | Gem0dy) st

B0X 10730+ 27x580 =312 B0x10/30427x530 =312 80X 10730+ 27X530 =312  80x1030+27x530 =312  B0x1030+27x500 =312 312 0722 330 0810
80X 10/304 27X 1530 =402 80X 1030+ 27X 1560 =40.2  B0X10/30427X 15301402  BOX 10730427 1530402 BOX10H0+27x1530=40.2 402 0931 PO 0

B0X1000+ 27257302492 | BOX10730427x25/30 =092 | BOX1030427%2530 2492 80X 10/30 42725302492 BOX10M0+27x25A0=9.2 892 LAY e EERIUIC.AL S
43%30730 . 50x3080 =500  41x3080 =arg aax30s0 =430 Tsixsemo Ss10 0 e ez 390 0503
43%30/30 50 30/30 M %3000 43X3030 513030 : 396 0903
43 % 30730 :
55 % 30730 62 X 30730 0523080 2520 55x3030 550 " 62%3030 «620 565  130B{max)
55X 30130 62 % 30120 —620  52x30730 =520 55x3030 =550 62x3070 =620 565 1308 1088
233080 230 B2x3000 . =620 52x30m0 . =520 55%3000 SR B30 B et 1088
2130130 aBx3030 - =486 46x 30730 —a60  arxsomo - -av0 asxzeme Sagoa3i omes ' £
84230130 A8 X 3030 . =480 ABX30/30 =860 41x3039 S0 4Bx30A0 <880 831 0998

__________________________________________________________________ Ax25030 . 53A2 ABx25B0 5900 Aex2530 =383 41x25n30 TG F 4 G L OO bt IR e U . L SO O DV SIS

28315030 S soxasmo 2200 4D% 1530 A LT A =200 153 0368 1.204 (max )
28% 5730 = 47 40xS5A0 = 67 40X 5/30 =67 2Bx 5830 =47 40X 570 = 67 53 0423 :?e :;33

WR =P X 10/30 + W, x5/30
WR=Fx 1030+ W X 15/30
: 0730 + W, % 2530

1% 30530
WR= w,x 3030

B IoAe s zeNsn0 wa1s  3is 0729 ECCI
80x 10/30 + 29X 15730 =41.2 a2 0954 380 088D

-53x 3030
53% 3030

S3XI0R0

1227 lmai) 380
1.227 380

E WR=W3><30-"30 ' 51x3030
26 2 WR =Wy 3030 513030
e et s b et paet et e es st re et b ans s ee e E s et AR RS SE L mheea e erh e renn ee e ne et ek d e et e WESNGX30D0 six3ono =R
" Se;n'i ............................................................................................................................................................. N esorso 32x:.0!30 RS 320
o 2 WR =W, % 30130 22%30730 =120 320
» e ———————— ettt eae saa et ee A e A et eE TR e e s WRZWaR 2330 2R
B R P PP PP TTY O SO OO ST Wi W 15730
2 2 WH=Wsx 3/30
2 L RN UTUUTE TR T TR OO TR Us O U UTU U U0y ST S O U RO T U PO UU SR RRPRIRPOUL PSPPI OTPRTNVIPRISHSTYPTSSUPTEISTSTSTPR NSRRI ST TS P REAHESEEE S ?
T TR e B Oy O r OSSP POV PP P I P TR PRI e ST TU RO CT PPN s
s 2
36 3 .
Total . 5495 619.3 5566 549.5 6223 567.2 ] 5249 5449
LA 10-day cropr water requirement {w} ; 2} : Cropping ratio of dry season upland crops (Eype-1) 3
o {unit : mm/10-day) Groundnut 67 %
. ' Wet Seasgn - Soybean 1%
- Dry Seasan Upland Crops Upland Craps Wateamelon . 79
Groundnut Soybean Watermelon Chill Stringbean Vegetahle Chilli 1%
P 80 80 BO i) 80 80 Stringbean : 3%
Wy 27 27 27 27 27 29 :
W, 43 50 41 43 5t 53
W, 55 62 52 " 5% 62 51
W, a1 43 a6 41 48 32
Wy 28 40 40 28 a0 28
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FIGURE F-1 COEFFICIENT OF KC VALUES FOR CROPS (1)

Crop Paddy Rice (HYV} ---(Wet Season) _
- Wind : ¢ Light to moderate {0-5 m/sec)
~ Mid-Summer RH min. : 70-80 %

- Irrigation Fregquency Initial Period assumed :

I. Planting Date - : June to August
11. Length of Growth Stage
- Initial : 12 days (13 %)
~ Crop Development 24 (27 )
~ Mid-Season : 31 (34 3
~ Late-Season A X (26 )
Total . ' 90 {160 )
I11. Kc Values . . .
~ Kc Initial Stage : 0.91 1/
- Kc Mid-Season : 1.30
- K¢ Late-seascon Stage : (.76
iﬂ;?_‘.
130 N
O
k- 4
5-
- Lo
G
ey 09l
i)
Q
Q .
% b 0.76
14
O_ .
12 DAYS 24 DAYS 31DAYS 23 DAYS
05
JuLyY | AUG ! SEPT 1 oCT !

'1/ Data source ; Water Requirement Research, Irrigated Agricultural
- 8ection, O/M Division RID, October, 1990 '
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FIGURE F~1 COEFFICIENT OF KC VALUES FOR CROPS (2)

Crop :

Paddy Rice (LV) --~({Wet Season]

I.

- Wind
-~ Mid-Summer RH min.

- Irrigation Frequency Initial Period assumed :

Planting Date

II. Length of Growth Stage

ITI.

COEFFICIENT, KC

CROP

June to July

Light to moderate (0-5 m/sec)
70-80 %

F-42

~ Initial 15 days (13 %)
-~ Crop Development 32 (27 )
~ Mid-Season 41 {34 ).
- Late~Season S| (26 )
‘Total 120 {100 )
Kc Values
~ Kc Initial Stage 0.90
-~ K¢ Mid-Season 1.30
- Kc Late-~season Stage 0.76
L5
1.30
1.0 |
0.91
§
0.76
15DAYS 32DAYS _ 4 IDAYS 3IDAYS .
05 _
JuULY f AUG 1 SEPT ! oCcT



FIGURE F-1 COEFFICIENT OF KC VALUES FOR CROPS (3)

" Crop : Vegetable ---(Wet Season)

-~ Wind
- Mid-Summer RH min.

1. Planting Date

II. Length of Growth Stage
- Initial
- Crop Development
- Mid~Season
~ Late-Season
Total

I11. Kec Values
- Ke Initial Stage
- Kc Mid-Season
- K¢ Late-season Stage

Light to moderate (0-5 m/sec)
_ 70-80 %
- Irrigation Frequency Initial Period assumed :

June

17 days {14 %

25
35
43

120

(21
(29
(36
{160

y
}
)
)
)

1.5
B
/// %20 N

[ ]

R

=

w Lo

o

[T

[T

wl

O

O

o
B - ]

[+ &

s

0.65
0.60
17DAYS 25DAYS 35DAYS 43DAYS
05 :
JUNE ] JULY | AUG - SEPT
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FIGURE F-1

COEFFICIENT OF KC VALUES FOR CROPS (4)

Crop_: Groundnut, Chilli --- {Dry Season)
- Wind o _
- Mid-Sumeer RY min. 60-75 %
- Irrigation Freguency Initial Pariod assumed :
I. Planting Date December

I1.

11I.

COEFFICIENT, KC

CROP

Length of Growth Stage

16 days (13 %)

Right_fo moerate (0w5'm/sec)

¥-44

- Initial -
- .Crop Development 24 (20 )
- Mid-Season 48 (40 - )
- Late~S5eason 32 (271 )
Total 120 (100 )
Ko Values :
- K¢ Initial Stage 0.58
- Kc Mid-Beason 1.00
- Ke Late-season Stage 0.48
1O | o100
/ N
0.53.74<
05
. »04s
I6DAYS_ 24 DAYS 48DAYS _320AYS
DEC AN T FEB MAR



FIGURE F-1 CORFFICIENT OF KC VALUES FOR CROPS (5) .

Soybean --- {Dry Season)
- Wind .
-~ Mid-Summer RH min.

Crop :

Light to moderate (0-5 m/sec)
60-75 %

~ Irrigation Frequency Initial Period assumed :

I. Planting Date

December

II. Length of Growth Stage _
- Initial 17 days (14 %)
- Crop Development 25 (21 )
- Mid-Season 35 (29 )
- Late-Season 43 (36 )
Total 120 {160 )
I1I. Kc Values
- Kc Initial Stage 0.60
- K¢ Mid-Season 1.20
- Kc Late-season Stage 0.65
S 0
’_ﬁ
2
wd
O
™
[T
1 1E)
O
(&3
O .
S //
o 060}
05] _I7DAYS 25 DAYS 35DAYS 43DAYS
DEC - | JAN I FEB f MAR
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FIGURE F-1 COEFFICIENT OF KC VALUES FOR CROPS (6)

60-75%

: Light to moderate (0-5 m/sec)

- Irrigation Frequency Initial Period assumed :

Crop : watermelon ~-- {Dry Seagon)
~ Wind
= Mid~-Summer RH min.
I. Planting Date

II.

ITI.

COEFFICIENT, KC

CROP

Length of Growth Stage

Initial

¥

Mid-Season
Late-Season
Total

Kc Values
- Kc Initial Stage
~ Kc Mid-Season

- K¢ Late-season Stage

Crop Development

December

16 days (13 %)

24
48
32
120

(20 )
(40 )
{27 )
(160 )

, 0.95
.65
pﬁq,/’/
P
05
LI 24DAYS 48 DAYS 32DAYS
DEG | JAN ! FEB . | MAR
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FIGURE F-1 COEFFICIENT OF KC VALUES FOR CROPS (7)

Crop 3

Stringbean --- (Dry Season)

1. Planting Date

Wind

~ Mid-Summer RH min.
~ Irrigation Frequency Initial Period assumed :

11. Length of Growth Stage
Initial

111.

COEFFICIENT, KC

CROP

Light to moderate (0-5 m/sec)

60-75 %

December

17 days (14 %

: )
- Crop Development 25 (21 )
- Mid-Season 35 (2% )
- Late-Season 43 (36 )
Total 120 {100 )
Kc_Vaiues
- Kc Initial Stage - 0.60
-~ Kc Mid-Season 1.20
- Kc Late-season Stage 0.65
P
LO |
0.65
0.60
o5 | 7DAYS 25DAYS 35DAYS 43 DAYS
DEC JAN FEB MAR
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F-49

ESTIMATION OF 10- DAY CROP WATER REQUIREMENT (ETa) FOR PADDY RICE

FIGURE F-3
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FIGURE F-4  ESTIMATION OF 10- DAY CROP WATER REQUIREMENT {ETa) FOR PADDY RICE

MONTH

JUNE

MLy

AUG.

SEPT.

OCT.

NOV.

TG DAY CROP WATER
| REQUIREMENT

W3

GROWING STAGE OF
PADDY

IRRIGATION SCHEDULE

CALCULATION OF
WEIGHTED CROP WATER
REQUIREMENT {WR)
{mm/10-day)

WR =P, x 518

WET SEASON PADDY

Wy x 6.7/8

WR=Px61/8+W;x 1.3/8 ¢

WR

{HYV)

Ran- , .J.

PE

oo

Lol
ziziz

R=W;

WR = W, x 3.2/8

i ZONE AREA

_(HYV)

o
-
L)

BlwWR = P, x 10.958

WIWR = Py x88+Px 198

TR

-—

(8) :(10)i(11)

EERD)

Note ;

Py
Py

First Irrigation Supply
Second lrrigation Supply

P : Third Irrigation Supply

MONTH

JUNE

JuLy

AUG.

SEPT.

OCT,

NOV.

DEC.

10-DAY CROP WATER
REQUIREMENT

Wy

GROWING STAGE OF
PADDY

IRRIGATION SCHEDULE

CALCULATION OF
WEIGHTED CROP WATER
REQUIREMEMT (WR)
(mm/10-day)

WR = Py X 428 + Py x 3.008

WR =P x 11.88

WR =Py x50/8+Px7.38

W

WET 5E

PxQ.7/8 + Wy x 48/8

WR ='W,

WR
WR = Wy

WR = Wy
WR = Wz- : 3
WR = W,

ASCGN PADDY

WR = Wy
WR=W;y . .
WR=W; .

We % 6,7/8 -

WR

R=W;x 138

WR =W,

i3

JONE AREA

w

OEHE)

THCHG)

THOHE)

G0 D (12

030805
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FIGURE F-5

ESTIMATION OF 10- DAY CROP WATER REQUIREMENT (ETa) FOR PADDY RICE

MONTH

JUNE JULy

AUG.

SEPT.

OCT.

NOV.

TG.DAY CROP WATER
REQUIREMENT

r-GROWING STAGE OF
PADDY

IRRIGATION SCHEDULE

CALCULATION OF
WEIGHTED CROP WATER
REQU[REMENT {(wWr}
(mm/10-day)

WET SEASON PADDY
- (HYV)

WR = P; % 5/5
WR = Py X 5/5 + P x 2/5

WR = W
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FIGURE F-6 ESTIMATION OF 10- DAY CROP WATER REQUIREMENT (Efi"a) FOR UPLAND-CROP
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1.2 Irrigation for Upland Crops
1.2.1 Measurement of Intake Rate

The intake rates of upland crop were measured at seven sites
in and around the Study Area, in order to make a plan of an adequate

irrigation method and amount of water to be supplied to the crop.

The following table gives the obtained basic intake rates,
based on the observed rate.

Obtained Basic Intake Rate (Ib)

Location ib
(mm/hr)

1. Ban Rai Tai 4.7
2. Ban Nachan 4.8
3. Ban Kaon Charoon 33.1
4., Ban Mai Pattana 15.1
5. Ban Wari Udom 15.6
6. Ban Non .- : 54.1
7. Ban Nong Khu 16.g

Average 25,

Location of measuring sites and detailed calculation of basic

intake rate (ib) are shown in Figure F-7.
1.2.2 Depth and Interval of Irrigation Application

In parallel with the intake rate measurements mentioned
above,’ soil samples in the depth of 70 cm with an interval of 20 cm
depth were taken at even sites to analyze the physical properties of
the soil like particle size, soil texture, specific gravity, porosity,
field capacity and wilting point. Table F-26 shows the results of soil

tests.

Based on the obtained soil analysis data, i) available mois-
ture of each soil layer within effective root zone, ii) total readily
available moisture (TRAM) and iii) depth and interval of irrigation

application were calculated as shown in Table F-27 and Table F-28.
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