e - gtudy -maee;,'- on t.a'hd 'r:oniaonaatién An thatland -

. 1,3qu£eca ~; g
.nnﬁ Conaolidacion in uhailand aims at

) Nihh irrigabion and drainage facilltles at the: farm level
S eutabltahed, every plot ‘gan be’ dlrectly ‘and leely irrlgated
: and 13 direotly dralnable. : ' : i :

%hta ta Lhe main purpnsa of. land consolldatlon to 1ntroduce g

high_yield variaties of rlce._.

.115:.With farm roads bu11r alongqlde the 1rrlget10n dltCheS, every :
:plot is: divactly acceq51ble- ' ' '

'karm machanlzatlon i also encouraged

'iii)_Thc yield and cropplnq 1nten31ty can be expected to 1ncrease
'con81dernb1y, whlch will reqult in a sharp 1ncrease in the :

farmers' net incole.

iv) SéciOwaconémic'and-1iving conditions in the implemented‘areae
_will be improved. ' '
As ragard RTD, they have already enough experlence of. land consoli-
dwttnn theuqh some - weak polnts have been found through my four years®
expariencs,

They are:

1) tuﬁependent divisions are 1ook1ng aftﬂr only segments of an:
Qv“tall Nork, such a systenm prevents the brlnglng up of
-Generallqtntype engineers '
2)  the unification of the admlnistrativa'organs is required.
_ 3} To %tranthen and to bring uo a water users' group wlth Subs‘dles
__'and qutdance from the Govermment . )
1) Te ;noreaee the number of offlclalé:in charge of Land consolida-
tion and its budget
3},;_:0 re%\amxne the rates falmexs pay be3) 1and consolldatlon
\z)__' e wd use. Dlul"li\l:\ﬁ ’qhollld h{ drawn up in Drder to gl\fe prlorle-y.

to ta@ 1mplenentdtion 05 land CanOlldatlon
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'2; To¢stﬁdyche;iMpléMQntation méthod'of_Lahd'Consolidatibh.in'ﬁhailénd"

The Mae Klong Pilot Project No. 1 constructed by the_ihténsive‘ﬁéth§d.

The Mééi(lo_ng Pilot Project MNo.2 : Extensive method.
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The work of Land Consolidatlon 1e classified into various levels

accoxdlng to the situatlon and flnanclal resources s
- In the Intenelve Development, many pr03eots had already been establlehed

'the ‘game basis. However, some developments below the 1ntenBive levol had

already been undertaken but st111 do not have stlpulatlon on a homogeneous_

basis. The’ developments would be de31gned ae FLand'Co solidatlonl'but the'

‘method of development oan be varled aooordlng to- the ] tuatlon nd'”'

env1ronment of’ each reglon _ff_.ﬁt

The extens;ve development whloheverrban xConsolldatlo Act oan be

30 % snhould reoelve water 1ndlreotly by other met ode aocordlng to‘ he :

topographic COﬂdlthnS and throtgh the other farms.; : '_ﬂ_f

Many 1nten51ve developments have been euccessful on- thie:béeiewhnt_"

extensive’ development may be cla551f1ed 1nto varl uslevels:
not yet been de51gnated for effectlve water management o
Owing to the budget and area requeeted for land consolidation;'the
Thai Government has decided to adopt the.extensive development method
for implementation of late. ' ' L
Snoh'being the case, it is hoped to compare the Intensive'development-
method w1th the Exte“s1ve development method us;ng pllot projects No 1
and No.Z2. : ' L o ) : :
The "study items WL b'e‘._jas- 3f‘o'11'6i;i_'s‘

' 2.1 Pro;ect'"ost and beneflt evaluatlonj3;=-on.

'fPrO)ect coet should be con31dered as to whlch:development method

would:best be adopted

. On _f the factore 15 the roll of a progect Slte becauee the
.:cost of land levelllng w1ll occupy nearly 40 % of the pr03€cts

Yolo) dln to our experlence at the MaeKlong Pllot Project

"eut-in?éagé"ofigén,iéViieé and"fell,-lena:levellinéﬂie ﬁdé"
r'reqniyedhto;the same extent,. therefore, RID should set the -
" design standard. .’ ' o ' -
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ST -am not sure, but 1t Js said that 70 m- per ha. is the limit -

1'-that can be adopted in the Inten81ve method

‘;é.é fA V1ew offfuture Prospects of mechanlzed farmlng and agricuitural

7rpopulet10n:j?-“"

-:;Though energy problems can be fraught w1th mlsg1v1ngs, on’ the other
_ and, in the case of the con51deratlon of the development of
%tlnduetry in Thailand ‘in the near future, mechenlzed farmlng w111

- be lndlspenseble

R DR A decrease in populatlon by blrth control mlght cause a.
.7' :lack of labor force for farmlng such as’ has oocured 1n'7
:::adeveloped countrles._. o
. ,ii) ;As-human belngs, farmers should be released from heavy’ labor-.
iii) ExpanSLOn of the 1rr1gated agrlculture developmenL will
' -:brlng about much larger double Cropplng areas than exist
at the present tlme ol | _{
| Farmlng by farmers W1ll become more and more severe but on the
iother hand the farmers' 1ncome will 1ncrease so they will .

.be able to purchase ‘the necessaxy agrlcultural machinés.

2;3~1To export varlous farmlng productlons.

'Cultlveted flelds should be developed for duel purposee.
.Regardlng thls matter termlnal faCllltles for 1rr1garlon, dralnage
Vand trensportatlon, espeo1ally dralnlng direckly from each plot,
are requested _ R

';Only the 1nten51ve development method is able to answer thesme

'problems (See the plcture at- page 2)

3. DetailedvtECbnioelfmatters'

As for the plannlng and de51gn of the Mae Klong Pilot PrOJect, the

follow1ng ltems .should bhe’ studled

3.1 Study on the size of a fleld block, a farm block and a unit field
: block ' B _ o _ '
.Defihition'of'the name of blocks

Farm bJ'

__'_ i | i ¥idld ol
Fleld,bT

Lo
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Doslyn and ‘Congbruction:

-

ERPE

0.8 ha (160 - x 507 MY

9 6 ha_

abandard fiéld'bldck ;

‘_Standnrd farm b]ock ) :' (12 X Standard fleld block)

Landard unit fleld block ' 19 2 ha ( 2 X Standard farm block)

.ﬁaro : Lang%h of a slanaard fleld block 1s as long as, 160 m but

Lho width oE it is changed in accordance w1th the acrEage-

of tha land owners

Prosont ntLuaLLon arler land Consolldatlon as Cthe result of the
amp\inq aurvay ' ' ' '

Cin order to confmlm rhab how farmers use thELr land after completlon
nf Lang nonaelidatton, two aample unlt fleld blocks were selected

from tha aroa of the intake No 1 and the 1ntake No. 2‘

(hab@aftek v@ferréd'to as'No;1 blbbk énd'Nq{z'bibck)_,

MO blmrk:;” design actual
“No. of the fiold block. - 24 53
fiva of a field block 0.8 ha ‘max. 0.96 ha.
| min. 0.05 ha.
Ave.:d:3§ ha...~
L Né%% bi@ck:. design aéfuai”
. @f.hhe.fiéld.blcék '24 70_ _
31’?;@ aof a fieiﬁﬁlﬁck 0.8 ha. max.. _0‘687 h&;
min. 0.03 ha.
Ave. 0.27 ha.

iﬁ%éifh% draving attached)

n vaaw @f thas fact, study on tha block size after due cons;dex

eﬂ the fﬁiiawlnﬂ th}nﬂs ave requasted

3. te&nutxen rate af land
3pe@rdan t@ %he Land €onsaildataan Act,

: tha 51te ior arngatacr
5 ﬁk?ﬁ%éa; d*ﬁ;n&:@ anﬂ fare roads turns :nro nat;anal land from privat
ar& %ﬂ%@&&t&b&liv u%an the N@r\ is f;nlﬁhed, o the Eaﬁﬁntl&i point:

f‘% @%}éﬁhﬁ% @§ Laﬁﬁ O@ﬂia&;ﬁitlun navar aliow the agéncy concerned
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'  tQ.make-such'plansﬂif_théVdedgﬁtion rate is over 7 %.

On the occa51on of maklng ‘a plan of the hxten31ve development

method thlS 1tem is’ very 1mportant ‘because all the facllltlES mentloned_
} above wlll be constructed along the borders. The exten51ve development
:merhod does’ not carry out bleck ad)ustment and the shape of each plot

: .'13 80 varled.tﬁét‘unfalrness as to thls matter 13 unavoldable. in. v1ew'
'fof thls matter, I thlnk 1t 1s necessary to 1mprove in order to expand

. projects all over the country

341;5 DenSLty of" 1rr1gat10n dltch dralnage and farm road

As compared w1th pllot No 1 anﬁ No 2

'piioﬁ'No;i_' “Pilot No.2 | . No.2/No.1 x 100
Den51ty of dltch _-' 53 6 m/ha | asaamma | 9003 (w)
DenSLty of dralnage 47 3 ]__:w :3217 69.1
Den51ty of road : ;' -76.9 : b _'_30.8 o _'_' 40.1

The 51ze of a fleld block and the den91ty of Oon-farm fac111t1es
has ‘a close connectlon so 1n v1ew of thls p01nt ‘the size of a field

block,;a farm:block:and-a unlt-fleld_block must also be con31dereé.

3. 1.4 The relatlonshlp between average manpower in a household and ‘the

'751ze of “a fleld block that is too large to oparate, means farmers

wlll construct some borders in! thler flelds.

3;1;5 T%é éiée‘éf.a field block is related to manuring management and .

‘water management,

i) 'ksprayiﬁg'bf-chéﬁicéis

' a standard fleld block is 50 m wide.

It is 1mp0551ble to spray completely even if farmers used

L speed aprayers.'

~ii) Tﬁe time occuhied on irrigation and drdinage

In order to study this maLter,'a fundamental survey wag
.'carrled out at the Trlal Farm fleld

It took 12 hours to aupply water to 4 field block even in

good conditions.
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'Pr'e_sent .,_farm'plots at @_block after completion of land consolidation
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~ prosent farm plots at (8 block -after completion of land consolidation
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presant farm-plotsratx(), Block after complefion of land consolidation
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.Grcund”leﬁeilihg‘COSﬁS'aﬁd the'Accuracyrcf'léha levelliﬁq"

] should be con81dered

In case of only the anenSLve development method,_these thlnge

i) 3Ground levelllng cost

As. the size of & fleid block become larger, thm cost goes up

and accordlnq to the reeults ot ‘the Mae Klong Pllot Pro]ect
'No 1, thls cost amounted to 40 %.0f" all the pr03ect s cost
This ground 1evelllng cost is for the. farmers to bear

That would make the burden too heavy on the farmers

“ii) - Accuracy of land levelllng

'Paddy farmlnq and accuracy of land levelllng are 1nseparable
Lhough to ralse the level is a task of extreme dlfflculty
Direct sow1ng, which the government ig now encouraglng, requ1res

high accuracy

_ on the other hand, this accuracy is under the control of the

size of a fleld blcck

1ii) EXlStlng condition of land levelllng

As an actual example, .ong of the’ farm block was plcked up andt'
surveyed in January 19847at_the Mae .Klong Pllot Proyect No.1.
It is 3 years since construction work finished. The result

‘of the survey can be seen on the following pages.
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Exiating donditi.on of land Leveling in the expenmental block

X Average El.avatmn :@ @ /@

modk NG @rea of Aﬁ@raga o-f_ B @x @ Differentlal Remarks
1 z,_'soq_l m?| 20,60 w | 51,582.4 ;_L_oiz_tg. e nghest Lowest |
680 20.46 13,912.8 $ 0210 | 4 0.24 o= 0017
$92 ' 20.45 12,106 .4 T R ;;_ﬂj
1,139 20,47 ©23,315.3 €0 0t m
9ag 20.47 19,221.3 +0L11 - pifference
2,719 . 20. 44 56,8028 +0.08
1,566 20.45 32,024.7 + 0,09
1,680 20.42 134,305.6 1 0.06
1,568 20.50 32,144.0 r 014
2,088 20.36 42,511 . + 0
1,306 20.35 26,577.1 -~ 0.01
1,37 © 20,31 26 ,748.3 - b,qs'
2,907 20,29 58,983.0 - 0.07
3,484 - 20.30 70,725.2 - 0.06
2,866 20.19 57,964.5 - 0.17
3,527 20.20 . 71,245 .4 < 0.16
Total 30,942 Av.20.36 630,070.5
2 1,882 20.64 38,844.5 £0.39 | |
2,182 20.57 44,883 .7 £ 0.32 +0.39 au = 0,19
1,408 20.57 28,952.7 + 0.32 |
1,146 20.46 23,447.2 y0.21 0.58 m
646 20.58 13,294.7 +0.33
828 20,42 16,907.8 40,17
874 20.33 17,768.4 + 0.08
1,020 20,34 20,745 .8 +0.09
971 20.47 19,876 .4 4 0.22
958 20,27 20,026 .8 + 0.02
" @s2 20.30. 17,295 .6 + 0.05
onp 20,16 18,789.1 -~ 0.09
795 20.38 16,202.1 +0.10
2,501 20012 50,3201 - 0.13
‘2,704 | 20040 54,3504 - 0.5
2,782 29.19' 55,764.8 - 0.06
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TR

5

slock No.| AT€a. . of |Average of EL| (D x (D | bifferential Remarks
g 1ot | , f : _ _
2 2,667 120,07 53,52 .7 - 0.18
B L 2006 56,870 .1 -~ 0,19
3,339 20,08 67,0471 - 0.17
: 3,080 20,13 £ 62,000.4 -~0.02
Total - -34{412*' f Av.20.25 '1696,925;3
3 2,947 19,99 58,910.5 +0.00
13,349 20,080 | 67,247.9 +0.17 co0.18 - 0.0
2,7% - 19.67 | 54,997.3 - 0.24 o |
13,439 20,09 69,089.5 « 0.18 0.28 n
3,746 | 19,78 14,056 .3 S 0.3
2,813 19.97 56,175.6 +0.06
1,326 19.99 -'26;506.7 +0.08
2,044 19.81 40,491.6 - 0.10
2,294 | .19.89 | 45;627.7 - 0002
1,823 19.83 - | 36,1501 - 0.08
2,250 - 19.83. 44,617.5 - 0.08
Total | 28,825 Av.19.91 - 573,867.7
4 2,388 20.13 48,070.4 + 0.05
2,018 20.15 40,662 .7 + 0.07 L 0.07 - 0.0
2,330 20.09 46 ,809.7 + 0.01 i 'i
2,256 20.12 45,3907 4 0.04 0.13 i
1,.57 .~ 20.09 35,2981 £ 0.01
1,597 20.10 32,099.7 £ 0.02
1,824 20.02 36,516 .5 - 0.06
1,929 20.12 38,811.8 + 0.04
6,703 20.04 134,328.1 - 0.04
7,316 20.06 146 ,795.0 - 0.02
 Total 30,118 Av.20.08 604,746 .7
5 2,661 19.75 52,5548 - ©.03
3,948 19.81 78,209.9 £ 0.03 L 007 - 6.2
2,592 19.85 51,451.2 s 0.07
3,250 19.66 63,895.0 - ez 6.19 m
.




| BLock No.

.'1_

Aved . of

~ "
‘Average of EL|

1 pifferential |

T

Remarks

plot

7,757
5,047
3,909

29,164

Total 

Total

4,526
2,183
2,009
2,159
2,089
2,181 -
-2,374'
4,808 -
2,723
2,594

27,646

19u74
19,80
 19.84

Av.19.78

453,123.2 . | -
| 99,930.6.
77,5546

- 0.04
+.0}02j'
' + 0.06

T

20.02.
:20;02
20.11
20.02
20.02
20.11
20.10
19.97
120.02
20,08

"Av.20.04

S 876,719.3

90,6105

; ,434703!1?
“40,401.0
43,2232
41,821.8 -
43,859.9
47,1174
96,015.8

54,514 .5
" . 52.087.5

553,955.3

o
L 0.02-
.4.6J07_

- 0.02
~ .02
+ 0.07
£70.06
- 0.07 
Z0.02
+ 0,64;

0007

e '_ ]

- 0.07

0.4 m
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3.7 Ifridatioﬁ requirements:

3.2,

1

jWatéf=réQﬁiremen£ffbf'puddling

Detéiledldesign:

Prepatatory water : Dry season . .. 30 mm

-Rainy.season 15 mm

i-ii)

puddling water - ¢ 160 mm |
Resull. of the'inﬁestigétioﬁ : (seé the féport)
i) As'forrpréparatqry watér:

a)l At the experimental plot No.1, 30 mt of scheduled
_ preparatory water could cover only 27 % of the
:aoreage of the plot
I} .At the experlmental plot No . 2, it could cover only
34.% of the plot.
c) AS'the résult of this irrigation test, it is meaningless

to separate_preparatory water and puddling water.

iAé'for'quantity of puddling water:

Plot No.1 (plowed fleld) and plot No.2 (non plowed field)}
showed almost the same results.

Suff1c1ent quantlty of puddllng water was 165. 1 .

From this point of v1ew, the estimated quantlty of puddllng

water has something in reserve when we consider puddllng

~water including preparatory water.

3.2.2 Irrigation discharge per service unit

Detailed design:

NWr = 3.97 + 1.00 = 4.97 mm _
cu = EBEp x K = 4.18 x 0.95 = 3.97 mm
p = 1.00 mm '
23 1., _ '
(4.97 x 24 + 150 x yx) +0.8 = 9.85 mm
pr ~ 9.85 20.9 = 10.94 mm
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Irrlgatlon dlscharge per one farm dltch

024 m /si__i'

';_(10 94 x 19.2 ha) - 86, 400 -
in whlch A
.Net water requlrement (NWr) ﬁ“:CU ¥ Pe:i_
IR A'-Pe.fl= :Percolatlon loss '
Water requirement (wr) _-.33_(NWr._ Lp - E)fEf
S _iLb"“=;fLand preparatlon water'
fﬁ: _=';Fffect1ve ralnfall '
c eEf?7'= iFleld efflclency
._D_i.ve_fsicsn 're;juifeén:e_nt_;'(nfi_ = Wr/Ed |
o | Ed = _Conveyance eff1c1ency

'Irrlqatlon eff1c1ency was assumed as follows:.

Fleld efflclency (Ef) . 80%
‘Conveyance efflc;ency ' 90 % -
Overall effiéiehcy'-r ' 72 %

3.2.2.1. The result of measurlng water requ1rement 1n depth

Maximum value in-each month

The

The

| e

1 The
The
The

Period . . Water requlrement Lo e, Temperature of
. in depth | Evaporaiton | water
first half of Sep. 6 ' ma 4 m 30 ¢
second half of Sep. 8: 8 29
first half of Oct.. 8 6 29
eecend'half'of-oeﬁ. 8 7- 28
first half of Nov. 6 5 27
second half of Nov. 6 5 26

In view of the results achieved so far, we can say
that the water requirement in depth in rainy season

should be adopted at the value of*S‘mm/déy.
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':PMae Klong

Note:

Peak irrigatien reguirements

Pfojeot . h ;) 012 .l/s/rai
Bank Progect 0:23 1/8/rai.

-_Mae Klong R1 't
B (90/(075x864x625))

) Nong Wa1 Ploneer Agrlculture PrOject
8011 claes I (Heavy s0il) .L 0. 16 l/s/ral'
Soil olass;II (Loamy socil) 0.19 1/s/rai7.

Phitsanﬁiok'Irrigatioa.Pfoﬁéctt
Land preparatlon perlod __1-t0.25_l/s/rai-

P Grow1ng perlod .-3--'-_5_- C0.19 l/s/rai

-Pattanl stage I Irrlgalton PrOject

Peak 1rrlgatlon requ1rements 0 16 l/s/raa

.MOVement of 1rr1gated water in paddy fields in case of

conelderatlon of 1rrlgatlon method proposed in the detalled

.d951gn.

-Detalled de81gn

Durlng the land preparatlon perlod of paddy flelds, the
rotatlonal 1rr1gatzon method 15 proposed to 1rr1gate one

dlstrlbutlon sub sysfem (24 farm plots) for a 48 day period,

by supplylng water aL the rate of two days per farm- plot.

‘In th15 paragraph, I would 11ke to take up 1rr1gat10n

:rotatlon by. u51ng the actual results of the investigation.

tRefer to the next graphs.
“The “twio graphs show the relatlonshlp between duratlon and

' condltlon of change of 1rr1gated water
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Notei .

- Peak irrigation requirements

© Mae Klong Pilot Project ;0.2

A" Mae Klona Right:Bank: Projedt i (93

122

l/s/réi.' o
1/s/rai

L[%?rai
1/8/rai

dé%in case of

ed in the detailed.

_y'fie}ds, the
irrigate one
‘6r-a 48 day period,
rgfper farm plot.
;éfirrigation

‘He investigation.

réen duration and
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By Thé_fiqurehbelow.shows.thé typical service unit.
The unit con51ste of 24 standard field blocks and aach bJock
has 1ts lnlet
A farm dltch whose capa01ty is 24 ]/sec, runs along one 31de
of a a farm road R ' ' ‘ '

' EVerv fleld block in thls service unlt s supp11ed with water

Jfrom thls dltch

DITCH   3, o

—AF
o |
5P i
I ARG |13
7 R
T w . ] IR AT : . i | 1 Raaaman Wl
o o _ i mi”; 4] S‘tandar field Hibek N
£ =2 -~ b e cfiE 0.8k o w
qll'- < SR 1 1 '
Lo S P
l JeE A
L O;*!""*
’ B .-_Q:{n Ea

- -l:E.ADlN.G DRAINA(’;‘-E. _ _D _____b '_ |
} TR ;Eﬂﬂ%- ;==:tL—Mk4ﬁlk—u%;ﬁJ;:ﬂEL_m__jlr“«“
| I—lﬁL.!L_iM |_160 __]L_iﬁ_qm__[

_As shown in the graphs, four or fiﬁé'days later the standing
water-remaiﬁiﬁg ishbhly about 30 % of the whole supplied water
of course, a week w1ll hardly passed when this remaining

standlng water will also evaporate and percolate.

TherefOré, the rotation fof_a 48 day pe:iod will bhe thé_minimum

in theory in this case because of the cappcity of the ditch.

3‘2.4 Computation of the peak water requirement

. The water requirement for the project is calculated on the

basig of the proposed cfopping pattern.

124



Paak watarjrequirament;was_cohputed byVQXpected transplanting;
in detailed design, in these existing circumstances divect

“aowing -has been oxtending as you can see. the ‘below fiQures}

Caﬁpafépiﬁﬁfblabké1ﬁﬁéﬁelfbloékfﬁ '”Tdtél'afea"  135#4_ha

|19 R R N SR vt //' ;

ey

Direct sowing - 27.9 hal73%]

”Tréﬁsplaﬁfihg":rs 'rha[21%}

Sugarcane 2.5 hal 6%]

l)éa3 hih?;d".—"‘ s 2l oy Suger cqr e

l L Nurséfy
[T plowing
L] puagling
IZ==1 bpirect sowing
7774 Transplanting

H

About 60 % of the pilot No.1 area were direct séwing.

L2-1 Model block-2  Comparative block-2
o 4 RSN PR 77777

GRNNTHN g
%_/ "

BETSCEN §

‘-\P\."!{E‘ )
v
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._The*oompotation of " peak irrigatioh'fequirement'should be

- modified in connection with this fact.

3.3 SizE]of“afséfyide*ﬁhiﬁiahd'totatiohsoiook.

The maln 1rr1gat10n system (maln canals and laterals) prov1de a

arm turnouts. The farm turnout is structurally a constant

gate whlch can regulate the’ deer51on flow.

'head Orlflce/Roman wel”“

One'farm turnout command area lS called a servxce unlt The service
unlt 1s the unlt of on farm works for plannlng des:gn, 1mp1ementatlon,

_and alao for operatlon and malntenance

In the case of lmplementlnq plannlng angd deslgn for the exfens:ve
land consolxdatlon,.the size should be con31dcred because of oporatlon

and malntenance.
Rotation block:

Rotatlon 1rr1gatlon is almost unav01dable durlng the land prepara—'
tlon perlod of paddy cultlvatlon and the continuous. 1rr1gatlon method
can be applled for the other perlod '

An area 1n which® rotatlonal 1rr1gatlon is performed is called a

.rotatlon block.:f”'”_'_ _ o _

In a rotatlon block the water supply w1ll Iotate from fleld to
fleld A SpelelC fleld can draw water at a certaln 1nterval therefore,
the Quantlty of water to be suppl:ed to the fleld should be suff1c1ent
to cover ltS requlrements for the whole 1nterva1 between 1rr1gat10ns.

- In partlcular, when an exten51ve land consolldatlon scheme 15
planned and . desxgned 1t 1s necessary to pay close attentlon to this

item,

.The'capoéity.Of'sopﬁlyyditohes shoula:be-the-Sams'ih a rotation
block. The sxze of a rotatlon block could be aa 1arge as a service.

unlt, a lateral command area or even the whole pro)ert area.

) However, the larger the rotation block becomes, the greater the
constfuction cost, as.all canals in the rotation block ought to have

the same capacity.

The ‘small rotation block system of around 120-150 rai presents
advantages not only in construction costs, but alse in maintenance

-costs and loss of land.
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Gnaﬂdisadvantagé'is that it adds a few more complications in -
waber managatient: . ) ' ' ' :
3.4 _Boundéry (Bordegl
Ceneral]y, boundarles are not'cgnﬁtfuctéd-by:con$trﬁctors Sut'aré
the’ rewpon31b111ty of land owners._ ' : o

-Construotors anly earth up along the proposed llne,.never bulld

up and compact -

Thls ‘causes- leakago/seapage. : _ _

Stored water in’ paddy flelds leaks thfoﬁéh éﬁéh:poof bdundéries
to nelghborang flelds or the dralnage canal/dltch B

Thia leakage is uscless for rlce cultlvatlon,'namely because the

water becomes_unusable.

Leakage thfoﬁgh boundary
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- Crabs! and rats' holes dug in a boundary

Consequently, the ccnstructors ought to consfruct boundarles flrmly,
on the other hand, farmers must also malntaln them and have to do

border cqatmnq;

Amount Of'leakage-through bouﬁdaries'shouldjbe ihvestigéted.



188,

The wasteful use of valﬁahlé water ihrough'boundar

.

1"29_



.3\5Wf§iébleﬁS aS to irrigation ditch

fThqEQitcﬁeé d6ﬁsttﬁ§téd‘at the Mae Klong and the Chao Phya

Pilat Project are all non-lited.

‘;CbﬁééQ@éﬁEly;\iﬁ_has caﬁgedllcté'of problems. -

'3'Tﬁeioééfail'Qiew”frém-thé'upstream of the L-1 feeder ditch

 (Iﬁt§ke_ﬁ§.1_éfea).' T




Construction methed

As you can see from the following pictures, the procedure for
constructing ditches ig that first of all, ground surface

along which a backfoe runs is levelled accofding to tﬁe planned
longitudinal slope of the ditch, next two white lines ave drawn

on it to show the way for a backfoee, lastly a backfoe digs

the ditch.
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Owing to the soil property, a longitudinal slope is generally

designed as 1/2,000 - 1/5,000.

It is impossible to construct a ditch following the required
design using only a construction machine.

Soon after the ditch has been dug, longitudinal surveying
and readjustment work by manpower should be done.

Tnaccurate longitudinal sloping of a ditch prevents smooth

fFlow and in its turn influences the designed rate of flow.

Some of the ditches constructed in the Mae Klong Pilot Project

No.]l were surveyed as to longitudinal slope in June, 1983

Refer to the results atrtached.
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Lined ditch or Non-lined ditch (Rarth dilch)

As I mentioned before, all ditches in our projects were planned

by way of non-lined ditches,.

3.5.2.1 Soil property

There are many factors in determining whether a non-lined
ditch or a lined ditch should be constructed.

That is, longitudinal slope based on topography, velocity
of flow, loss of land, difference of altitud between the

canal and the cultivated field and so on.

Soil property is also an important factor.

The process of ditch construction is as follows:

1. Bxcavation of higher levals of paddy field ——t
Transportation to a road and ditch site —y

Banking (banking layer thickness: about 30 cm)—r

2

3

4. Water sprinkiing by water motor ——y

5. Compaction by bulldozer — 5 repeat—— -
6 .

—3 see 5. 1) construction method.
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Plauntic Index (FI)

S0 as

to be clear aboul this matter, soil test was carried out:

A sample was gatered from pilot project No.1 and two samples

from pilot project No.2 .

the two samples from pilot project No.2 were soils carried

From another place for reconstruction.

This soil can be classified as follows:

Plasticity chart

]
ZH_ ML
m - //’,' M : 51lt
o N oSy .
et 7 ~ (MO : Swedish)
i % ¢
5 [ > L : Low ligquid limit
CL_ . ] (L.L < 50%)
s
CL | ML ?G : MH joxr 10H
T wLfor]on _
Q10 L0 30050 070 090 o0 110, 54130, 4.

Liguid limit (L.L)

Triangular diagram
0 100

Silty clay




After due consideration of the results of the soil Lest
the following things can be pointad out as to pilot’

project No,1.

a}) - Since this soil caﬁ be classified as ML, it is
unsuitable as a material for filling.

b} Optimum moisture content canpnot be expected bv using
water motors.
The approximate natural moisture content of the soil
in ﬁhe.dry season 1s 5-10%, on the other hand, the
optimum moisture content is 20%. ‘
Moreover, the soil property is silt and therefore
it is impéssible to increase the moisture content
by 10.%_by sprinkling.

c) As for consistency, the liquid limit (L.L) is rather
low, that is, this soil lacks a stability as far as

water is concerned.

3.5.2.2 Occufence of cracks

Cracks that have appeared in a ditch.
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Luxuriant growth of weeds prevents smooth wator flow
and good water supply.
Only concrete lined ditches prevent the luxuriant fqrowth

of weeds.

3.5.2.4 Transfiguration of cross-section

Irrigation ditch and drainage are designed as fol lowes

Q = A.v

In this formula, we cannot have any fized figures.

s! : coefficient of roughness
-———3 growth of weeds: undergoing a chanrge
—> cracks and crab holes; undergning a nharsge
~—— transfiguration of cross-zectisn;

undergoing a change

—— maintenance by human power

R : hydraulic mean depth = A/P
P : wetted perimeter )
A : cross-section area of [{low
———3 growth of weeds tourdergninsg 3

——3 transfiquration =f crosz-zezoian:

—-—3 maintenance by human power

I : leongitudinal siope of cans!l
———— construction 2rror
————3} erogion anpd actourmulaticn ;o Indaroaloy i wnanes

-} MAlntenance Iy TUMEn Lowsr



Feeder Ditch L1-1

Cross-section as of Feb.,1983

Ne. 1

No.3

No.7

No.8

No.10

Ne.11

Ne.12

Neo.13

Scale

1/100
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OWOmmnmmOdwos L2-1 as of Feb.,1883

No.13

 Ne.d

No.7

zo.,q | /\l]\\ <\

. : . No.17

No.4 . 4 . IIIL!III/Ili\\\\Ill Scale : 1:100
/\\\\ ‘o1 No.18 . .

No.5
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Lenance of dilches

Mal

Operation and MAintenance is of course indispensable
in maintaining its function, though the Tarmers
who are engaged in the maintenance work only dig the

bottom ditches as you can see in the picture below.

Necause  of  their work, longitudinal slope and cross
sections have been changed remarkably.

¥ixed rulers should be placed for the farmers' refererce.




3.5.2.6  Measurement of discharge

a) Water management activities start with the weasurocment
of discharge, so this plays a very important role.
S0 as to achieve this purpose, the intake structures
were constructed as a structure of consbant head

orifice,
Structure of the Intake No.l

Checkirg Boxes fir weter level
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structure of Intake No.2Z

Rectancular weir

e e

=

N ]/
1L-1R Canal %?

Trisl Farm

A
Section

But in these existing circumstances,the checking boxes are filled

with soil, whith means nobody measures the discharge.

b) Parshal flume

Some Parshal flume were placed in the ditches but because of
gentle longitudinal slope it was impossible to measure discharge

using this apparatus.
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Installed Parshal flume

c}  Current meter

Me B fugel - current meter : type c,

was used:

This current meter is suitable for measuring discharge in a

small ditch but ih a ditch which has grown weeds such as in the picture

on page 33 it does not work.

3.6 Design matters

3.6.1 Conveyance efficiency

In detailed design, 90 % of conveyance efficiency is
adopled.

This value should be reconsidered .
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Field e.fficiency Conveyance effic.|Overall effie
Mae Klong pilet project BO % 20 % ' 72 %
Phitsanulok Irri. project 75 % 85 % 63.75 5
Pattani proje.ct 60 % B85 % 51 %
Nongwai project 80 % 80 % 64 %
Mae Klong Right Bank project 75 0% 95 % FAR

by g2

. _
Aea&faje fromin
. :/ -
D, ./ Heady
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3.6.2 Hydraulic computation

i~ Coefficiént of roughness (n)

in detailed.design, the coefficient of roughness

was assumed to be 0,035,

This value should also be confirmed at the project

site.

Coefficient of roughness

Mae Klong Pilot Project

Mae Klong Right Bank Project
Nong Wai Project

Phitsanulok Project

Pattani stage I Project

L.

0.035
D.GBO
0.035
0.030
0.030

_

For the purpose of checking the coefficient of roughness

{n}, 'the following survey was carried out.

Earth Canal Coefficient of roughness
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Place 122 Date 9 Aug. 1979
Condition thick growth of weeds
1., Water quantity of diversion weir
At : hy =0.133 = 0,742
LT
+- 0.133 |
0. 31 l . Therefore to become submerged
| ' 0.51 welir,
In case of perfect overflow {form hydrulic P 254}
3
Q = Bh” (B = 0.90,h = 0.18, D ~ 0.31)
C = 1.785 4+ (9—'32—%% 0.237 % )
0.00295 0.18
= 7 hhhbetded . —= 7y = 1.939
1.785 + 018 + 0.237 x 0.3]) 1.93
3
2 .
O, = 1.939 x 0.9 x 0.18°72 _ 0.133 ™ /S



For sybmaerged welr

n n 0.385
= 1 - 2
@ =0 T
h1 _
1.5 (.385
= 0.133 )1 - (0.133 i
0.18
Actual Survey Cross section
Proas 1.8{) |
1 i <
C.V::‘
o]
1 0.80 i
' 1
Slope 1/2,985 82 = 0.0183

a

il

0.80 + 2 x J(0.44)2+ (0.50)2

= 0.09"

{(0.80 + 1.8B0) x 0.44 % 1/2 = 0.572

2.132

P =

Z
R = 0.572/2.132 = 0.268, R3 = 0.416
vV o= 0.09/0.5372 = 0.157

L} =

-
%1
S,
[#%Y
42]
-
~
]

v 0.157

= 0.048

145

= 1 x 0.416 x 0.0183
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Date 30 Oct. 1980
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Place L2-1
e e EapIl
e
. 1
om0 . R119.68
e P T
EL 20,00 o !
M, = 28 WL, = 20.28 M= 36 WE, = 19.32
B L v Slope = 0.96 = 0.0018
f- o1} v opo ot vo 530
ey ~
@ ,‘):?“}Eaa Y;G-% l?:‘f P o= (120 + 1.03)/2 = 1.12
e
AR B e A= (0.120 4 0.1413/2 = 0.135
UV VR ,
S — :
R =0.135 = 0.120 R = 0,243
132
B H A
_NU. b1 b2 b B h1 h2 h3 h4 & a, a3 a, a, Tatal
| - -
NECERE 17.9 70 V17 [18 {21 |8
0.015 [0.030|0.034 | €.034 [6.015 |0.128
{110 § 18 11956 4 18 2T 122 19 by 409 10,036 0.040 {0.638 | 0.018 |0.149
v 3] )
ot Vvl Y2 f Y3l Vg Vs % Q1 Y % U5 | Total
0.34 { 0.39 {0.36
t 0.2910.32 | 0.3 0.6093
0.2210.31[0.36 ] 0.3310.15 |9.0033 0.0122 | 0.0112 | 6.6022 | 6.023
0.29{0.32 {0.29
i1 0.320.28 |o.28 0.110
| |[°1910.30 1030 [0.28 | 0.15 |0.0017 0.0120 106195 | 0.6027 | 0.038 '
=0.25 + 0.70 + D.25 = 1.20 P, = 0.21 + 0D.36 + D.26 = 1.03
Q = {0.038 + 0.038) > 2 = 0.018 2 5 aan
V= Q/A = 0.038/0.135 = .28 1 = 3.359
i,
1/2 _ ] 7
n_.1RrR2 3 = 3.559 x 0.243 x 0.0642 = 6.036




Place TL2-1.2 ~ TL2-1.4 (L2-1)

—

I

WL, =

]~=——~«-- (P I —

mm—_——

Bl 20, O(“tit:

20.05

R AN

Date 30 Qct, 1980

1 2 e
Ay BE 22,2053
e _ —
. -
m — -
H2 = 31.5 WL2 = 19,938

Slope = 0.112 = 0.0003

329.50

= (1.35% + 1.18B}/2 = 1.256

7 i
1
hq ho h3 h4 A= (0.190 + 0.173)/2 = 0.182
]
A VR R = 0.182 = 0.144 R - 0.275
5 : .
1.256
B H A
NO . b1 b2 b B h1 h2 h3 h4 a1 B a2 a3 N a4 a5 Total
;120 {33 |2a b 734 15 (22 |22 |18
0.015 [0.C44a | 0.053 | 0.048 | 0.030 [0.190
1T | 25 | 22|19 fs6 | 20 {25 |23 | o
' _ 0.025 i0.040 0.04310.042 | 0.023 |0.173
! v 0
No. otal |
[o) v, Vo Va Yy Ve Q1 Q2 Q3 Q4 Q5 Total
0.16} 0.19} 0.19
1 0.151 0.17] 0.17 0.0066 f
0 0.15] 0.18| 0.18} 0.16 0 0.0095 [ 0.0086 | 0.0048] 0.030
0.22]0.23! 0.20
I3 0.18] 0.20} 0.14 0.0080
0.10 { 06.20]0.21]| 0.17} 0.80}0.0025 0.0090 {0.007t { 0.0018 ) 0.028
;= 0.25 + 0.73 + 0.37 = 1.35 P, =0.32 + 0.56 + 0.30 = 1.18
= (0.030 + 0.028}/2 = 0.029 1/2
Q / s'? L o.0174
V = 0Q/A = 0.029/0.182 = 0.159
2 = 6.289
_ A%
n =1 RLS1t=6.289x 0.275 x 0.0174 = 6,030



3.

G.

3

Permissible Velocity

Generally, in earth ditches it is necessary for the
mean velocity to be kept as fast as 0.5~ 0.9 m/sec.
The above mentioned mean velocity does not allow weeds
to grow and prevents the precipitation of suspending

s1lt.

Kennedy's formula

.}10'64

i
9]

(in the case of muddy water) Vs
HD.bD

il
@]

{(in the case of clear water) Vs
in which

Vs = velocity never causes erosion and accumulation (m/s)
H = water depth (m) '
;ight fine sand : 0.46 heavy cosrse sand : 0.51
sandy loam : 0.56 silt . : 0.60

C = coefficient depends on soil propertly

Feederditch Li-1
0.64

!

Vs = 0.60 x 0.45 0.30 m/s > vd = 0.24 m/s

vd = design velocity

Farmdi tch

0.64

Vs = 0.60 x 0.30 0.28 m/s > vd = 0.10 0.27 m/s

Permissible lengih of ditch

Natural phenomena, vegetabtion and animals spoil the
function of ditches, even.though the design and construction
have been executed correctly. In view of the results

so far achieved, the length of the earth ditch has its
limits.

if its length passes the limit, the irrigation water

would never get to the termination of its command area.

Length of ditch

Maeklong Pilot Project No.l
max.L = 2,986 m

MaeKlong Pilot Project No.2

max.l = 2,520 m
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According to the design criteria of other projects;'

-~ Mae Klong Right Bank Project

+

Optimum length of irrigation ditch : 1,500 m

Optimum length of sub-ditch : 500 m

~ Nong Wai Project

Optimum length of irrigation ditch : 1,200 m

A ditch down which water has not yet flowed.
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3.6.4 Route of irrigation ditch attached to f

arm road
—

As for extensive land consolidation, ditches have to follow

existing plot boundaries as much as possible.

Turnott Mo,5 Turnouvt No.2

\\\\\

'&electric tower

'I"urnc-\tt Me.15 Turnout No.®

! .

-

a

Cwing to the zigzag route, irrigation water does not flow
smoothly and only small cars can lturn, as well.
The operation agency should find good metheods so as not to

leave anything that might be regretted in the future.
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Culvert

Prefabricated concrete pipes are used for culverts.

The standard length of a pipe is one meter for all diameters commonly

used, which are 300, 400, 500, 600, 800, and 1,000 mm

Head loss in culverts 5 - 6.meters'long is shown in the following
chart though, in general the size of the pipe is small so that tt is

impossible to clean its inside and they are an obstacle to the Flow

of water.

HEAD LOSS IN CULVERT OF 5-6 M. LENGTH

//ﬂ£ m/

HL -

i 2
EXS+15 -é@

hydraulic  gradient
velocity of flow in pip
under , full pipe flow

30 40 30 60 70 BO

100

|
i

300

S S

400 500

DISCHARGE

i
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As compared with the cross-section of the ditch, you can see that it

is too small.

3.8 Small concrete structures

Cut-off-wall should be
constructed to protect

erosion.
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1.9 Drainage ditch

.~ Unit area drainage discharge
No problem can be seen, so far.

(Refer to the following tables)

.~ The time reguired for draining a plot

This should be surveyed.
.~ eofferdams constructed in drainage canals.

For the purpose of using drained water for irrigation using
portable pumps, farmers who have their fields on the lower

part of irrigation ditches have constructed some cofferdams
in drainage canals.

We cannot see any problems in the dry season but in the rainy

season these cofferdams have been obstructing draining.
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